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| ntroduction

This book gives views on what environmental momigrstands for, consists
of and how should be organized as it is seen irsiRu3he book is written on the
basis of Russian official documents, discussionepa@nd scientific publications,
which are growing in number nowadays.

All types of monitoring (environmental, economiacel etc.) are based on
regular observations of something or somebody abtssion of the received data
to specified individuals (hereinafter named as ooress).

The designation of environmental monitoring in Raigs not limited to this
function only. One of the widely spread in Russifirdtions of environmental
monitoring given by Yu.A. lzrael (1984) definesas "an information system of
observations, assessment and forecasting of changeg®s state of environment,
established to distinguish anthropogenic compoménthese changes against the
background of natural processes”. As one can see uthderstanding of what
monitoring should include differs from that accepten western countries. For
instance, International Organization for Standation (ISO) defines monitoring as
“the programmed process of sampling, measuremethtsabsequent recording or
signalling, or both, of various (environmental) ideristics, often with the aim of
addressing conformity to specific objectives” (cqrebtfrom Chapman (1996)).
Monitoring per se is envisaged to concern with pnecedures and activities for
collecting data and information in the formulatiand implementation stages of an
action or a series of initiatives. It is particljaaimed at providing regular feedback
to guarantee coherence, efficiency and effectiveagainst the underlying objectives
set at the national and international levels. Iclgsely linked to environmental
management; it is actually a part of the managemié.

The rest of this introduction, and actually the \hbook, are devoted to the
discussion on the role and place of environmentalitaring as it is emerging now in
Russia. According to the mentioned above Izraed®ndion, collection and transfer
of data and information are just one of the fundi®@f environmental monitoring,
that can be called the notifying one and is to bmmeted with few others. One of
them, the diagnostic function means identifying among the diversity thfe
surrounding world of the phenomena of certain arighd properties playing a
special role in the life of nature and/or socielly.is obvious that diagnostic
(identifying) criteria should be determined for $eegphenomena first, and this is the
task of scientific analysis.

As a matter of fact sometimes the diagnostic famcis easily performed (e.g.

the diagnostics of water bodies eutrophicationl] aametimes its implementation
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faces enormous difficulties, as in the instanceehtifying the reason (be it natural
or anthropogenic) of current climate warming onplenet.

The following function of environmental monitorinig the environmental
assessment (evaluative function), which is the determination of environment
suitability and significance for the humanity - footh individuals and the society.
Following this definition we could suppose thatsthassessment is of pure
anthropogenic nature, but it is not so. During plast fifty years anthropocentrism
has almost merged with ecocentrism. Today we catiynfind a man who would not
understand that his existence is secured by theeceation of wildlife.

The significance and suitability of the environmémt human beings can be
reflected in the set of sanitary, economic and remmental standards (maximum
permissible values of environmental parameterseyTare usually referred to as
environmental quality standards. Correspondingtyg &ssessment of environment
compliance with these standards is called environahequality assessment, while
the monitoring aimed at this assessment implementas called environmental
guality monitoring. Environmental assessment is indeed a wider concept than
environmental quality assessment, as quality standards are set not for all the lyital
important parameters.

The main tools of environment protection are thigootuction of restrictions on
economic or other activities and control of compt@ with environmental
requirements by regulated community. This contrbiclv is calledenvironmental
control is performed by comparing actual and permissilbiepact on the
environment. One can form indirect judgement ofdbmpliance with environmental
requirements on the basis of observation data estéite of environment (especially
in the impact zone). Consequently, environmentahitoang can perform another
function, and namely theontrolling function.

It would be perfect if environmental monitoring wesfinstructive nature and
set the rules for all the participants of naturesssvation activities depending on
changes of environmental situation and assessmentri@nt state and quality of the
environment. The examples are few still, only twanaples available in Russian
experience: setting standards for atmospheric drgels depending on their
dispersion conditions (an ideal example), and tigtion of emergency oil spills (a
case study, though far from ideal).

The preventive function is closely linked with diagnostic, assasat and
control functions of environmental monitoring. ist to deal with identification of
natural and anthropogenic processes or their puesiges which are hazardous for the
environment. In case when only probable eventscareerned environmental risk
assessment is an accompanying task.
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The prognostic function of environmental monitoring stands agaoim the
abovementioned functions. Its essence is exprelgeitls name and requires no
explanation. Environmental forecasting is quiteewarding. However complicated
the forecasting models are, they can't represemt ¢@nsequently, reveal) the real
world, where any trifle can be of crucial importanc

There is a reason why we have emphasized the psbgrionction. It vividly
illustrates another important fact: that is theed®iining role of monitoring function
in relation to the procedure of observations, dagkection and transfer. This is
clearly illustrated by the example of weather sayiwhich structure (number and
location of stations, terms of observations, dasmdfer procedure) is completely
subject to its main task - weather forecasting.

The dependence of monitoring structure on its peggaas become a key factor
of formation and development of the Soviet and thlka Russian system of
environmental monitoring. All the people involved this system - be it past or
present - can be divided into two groups. The fgsbup which we can call
"contemplators" consider that the functions of emwvmental monitoring should be
restricted to notification and at best to additiodéagnosis and environmental
assessment. The other group, "doers", supposehdunctions of environmental
monitoring should include controlling, instructigad notifying functions.

The disputes between them have been going on &sythe "doers" reproach
"contemplators" for uselessness and excessiverdes®mtoring having no certain
objectives. "Contemplators" in their turn blame ithepponents for bias and
narrowness of target monitoring. If only the matiegre in war of words. These
controversies can be traced almost everywhereregnlatory legal acts regulating
environmental monitoring, in its institutional orgaation and in printed papers.

Now it is time to express our point of view on tipioblem. In our opinion,
environmental monitoring should be multifunctionaDiverse environmental
monitoring will make it possible to minimize theassiveness of "contemplative”
monitoring and overcome well-known limitations afoing" monitoring.

For a number of reasons the system of environmendalitoring accepted in
Russia is mainly of "contemplative" nature. It medinat the data of environmental
monitoring intended for environment protection aetually not used for this
purpose.

The only link connecting environmental monitoringnda environmental
standard setting (which is the background conceatraalculated on the basis of
monitoring data and used for adopting maximum pssibie discharges and
emissions) is about to break as a result of chamgiesluced into the standard setting



system. This system is based on the so calledavesibble technologies which are
not associated with the state of environment.

Small demand for environmental monitoring can'trbgarded as a drawback
inherent only to its status in Russia. This canals® said about environmental
monitoring in the former Soviet states as it emeéngethe Soviet period.

Besides environmental monitoring itself can't banfeéd for it. Low demand
for monitoring is more likely to result from the derdevelopment of scientific
background and mechanisms of environmental managenviich is a problem for
many countries in the world. Consumers of envirom@einformation in Russia and
abroad still fail to make clear and unambiguousiiregnents to its content.

One can find our idea of the unified system of emvinental standard setting,
assessment and monitoring at our website http:/Agaspianmonitoring.ru. Apart
from that, this book is intended as a part of gylowhich second part will be devoted
to environmental assessment and the third one twoamental standard setting in
Russia.

What do the mentioned above functions of monitoinaye to do with the
topic of the book? They help give a clearer ancthae complete review of the
current state of environmental monitoring of thes@an Sea, its structure and
functioning, place and role in the Russian genegdtem of environmental
monitoring, and that is the main objective of tlwok. Environmental monitoring is
not considered as something static, it is more dlguided missile shot at a moving
target. To hit the target one has to specify isrdmates and correct the trajectory of
the missile.

The book consists of five chapters, which cover thecedure of
environmental monitoring of the Caspian Sea atrideegional and local levels
(within Russia’s borders) and at international légevhich the Caspian Sea refers as
it washes the coasts of the five sovereign staesyell as discusses international
experience in the field of environmental monitorifipe material is presented rather
in logical than in hierarchical order. The firstagher is devoted to federal, the second
- to local, the third - to regional and the fifthte international environmental
monitoring of the Caspian Sea while the forth pdeg brief information on
institutional frameworks and organization of enwmtental monitoring in some
countries concerned with marine management. Th& amot intended to make
comparisons between two different approaches tatorarg, rather this short review
of other countries’ experience is provided to malkes difference clearer to the
reader. Little attention is paid to the Caspianitssf as an object of research. This
drawback is compensated for by a small geographiedrence of the global
dimension of the Caspian (see Annex 1).
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The peculiarity of this book is that it has littkrect citations of the scientific
papers given in the reference list. It is explaimgdthe fact that the book mainly
analyses Russian and some other countries’ regulaiod legal acts, which are
referred to in the text, but not the ideas undedythose legislations, though the book
reflects on and summarises some of the ideas awhneh papers. Results of our
analysis are mainly mirrored in draft regulatorysawe offer. Therefore the text of
the book partly contains comments to the docummetstioned above.

Although the author uses plural personal pronotmesis the only one to be
criticized for the information presented in the kodf anything in the book is worth
praising, it is not the author's credit, but itciedited for those taking part in the
organization and implementation of environmentahitwring of the Caspian Sea.
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Chapter 1. Legal background for the organization and
iImplementation of state environmental monitoring of marine water
areas

1.1. General provisions of organization and implementation of
state environmental monitoring of marine water areas

The amendments to the Federal Law "On Environmermebtection”
introduced by Federal Law No. 331-FZ from 21 NovemP011 aimed at increasing
efficiency of the state environmental monitoringneainto force on 1 January 2012.
These amendments will be considered in the finetie® of this Chapter. The other
sections written mainly in August - September 2@bhsider legal and regulatory
background of environmental monitoring taking n@amt of these amendments,
which are like a "face-lift" not changing the "linng" itself or its "foundation™ built
earlier.

In accordance with the Federal Law "On EnvironmenRxotection"
environmental monitoring is an integrated systenolugervations of the state of the
environment, and assessment and forecasting ofoemwental changes under the
impact of natural and anthropogenic factors. In tiisn, state environmental
monitoring is the environmental monitoring perfodrgy state government agencies
of the Russian Federation and the RF constituetitiesnwithin their competence
(Article 1, Federal Law from 10/01/2002 No. 7-FZ (edited on 18/07/2011) «On
environmental protection»).

The organization of state environmental monitoring is completely covered
in Chapter 10 Article 63 of the Law. According to it, state environmental
monitoring is carried out in accordance with the legidation of the Russian
Federation and the constituent entities of the Russian Federation and isaimed at
observation of the state of the environment, including the state of the
environment in the areas where anthropogenic impact sources are located, and
the environmental impact of these sources. It is also aimed at meeting the needs
of the state, legal entities and individuals for valid information required for
prevention and (or) decreasing of negative consequences of environmental
changes.

The procedure of organization and implementation of the state
environmental monitoring (state ecological monitoring) is set by the authorized
federal executive agency of the Government of the Russian Feder ation.

The information on the state of the environment andironmental changes
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received in the course of the state environment@hitoring is used by the state
governmental agencies of the Russian Federationcandtituent entities of the
Russian Federation and local government authofitiedaborate forecasts of social
and economic development and to take relevant idesisto elaborate federal
programmes in the field of environmental developh&inthe Russian Federation,
target programmes in the field of environmentalt@coon of the RF constituent
entities and environmental protection activitieheTprocedure of submission of
information on the state of the environment is fatpd by legislationKederal Law
from 10/01/2002 No. 7-FZ (edited on 18/07/2011) «On environmental protection»).

The Statute on organization and implementationhef $tate environmental
monitoring (state ecological monitoring) is ratffiby Resolution of the Government
of Russian Federation from 31 March 2003 No. 1&¢cording to this Statute, state
environmental monitoring is an integrated systenolugervations of the state of the
environment, assessment and forecasting of enveatahchanges under the impact
of natural and anthropogenic factors.

Environmental monitoring comprises the monitorifgaomospheric air, land,
forests, water bodies, fauna objects, unique etesyof Lake Baikal, continental
shelf of the Russian Federation, subsoil statdusix@ economic zone of the Russian
Federation, inland and territorial seas of the RunsBederation.

The organization and implementation of environmientaonitoring is
performed in accordance with the laws of the Rusdtaderation by specially
authorized federal executive agencies - Ministry Métural Resources and
Environment of the Russian Federation, Federali&eifior Hydrometeorology and
environmental monitoring, Federal Land Cadastrevi€erof Russia, Ministry of
Agriculture of the Russian Federation, State Cotemibf the Russian Federation for
Fishery and other executive agencies within themgetence.

Ministry of Natural Resources of the Russian Fetitmmaand other federal
executive agencies, performing environmental momigowithin their competence:

form the state system of observations of the stdtéhe environment and
support the functioning of this system;

interact with state government agencies of corestitentities of the Russian
Federation on the issues of organization and img@hation of environmental
monitoring, establishment and supporting of ten@oobservations systems of the
state of the environment in the constituent emstititthe Russian Federation;

perform, jointly with executive agencies of the stitment entities of the

! Main functions of the state environmental monitgrims it follows from the Law, are notifying,
diagnostic and evaluative functions. The designatmd the use of the monitoring information are
determined by consumers and not by suppliers ofimdtion services.
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Russian Federation, the collection, storage, aigalyprocessing and formation of
state information resources on the state of ther@mwment and the use of natural
resources.

Ministry of Natural Resources of the Russian Felitana

coordinates the activities of federal executivenages on organization and
Implementation of environmental monitoring;

harmonizes methodical and normative and technicaluhents of federal
executive agencies on organization and implememat environmental monitoring;

jointly with stakeholders among federal executivgerecies and executive
agencies of the RF constituent entities, ensures ctbmpliance of information
systems and databases on the state of the envinbrame creates conditions for
forming and protection of relevant state informatresources.

Environmental monitoring is carried out to:

observe the state of the environment, including itnéhe areas where sources
of anthropogenic impact are located, and the impzEHcthese sources on the
environment;

assess and forecast changes of the state of threrament under the impact of
natural and anthropogenic factors;

meet the requirements of the state, legal entreb individuals as regards to
valid information needed for prevention and (or)cmasing of negative
consequences of such environmental changes.

The information received in the course of environtak monitoring is used
in’:

forecasting of social and economic developmenthef Russian Federation,
constituent entities of the Russian Federation, ion@ entities and taking relevant
decisions;

elaborating of federal programmes in the field o¥ionmental development
of the Russian Federation, target programmes ifiglteof environmental protection
of the Russian Federation, investment programmesaativities on environmental
protection;

implementing control in the field of environmentabtection (environmental
control) and environmental assessment;

forecasting emergency situations and taking preéwemieasures;

% Note that this document stipulates for a more ipeedesignation of information received in the
course of monitoring than the Federal Law "On Emwvinental Protection”. In particular, it states ttas
information is used for performing environmentahtol (controlling function) and preventing emerges
(preventive function). However no indication is givto the use of this information for standardisgtin
the field of environmental protection (instructifesmction).
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preparation of data for the annual state reporthenstate of the environment
and environmental protection.

Environmental monitoring solves the following tasks

organization and implementation of observationguadlitative and quantitative
parameters (their combination), characterizingstia¢e of the environment, including
that in the areas where sources of anthropogempadtrare located and the impact of
these sources on the environment;

assessment of environmental conditions, timely tileation and forecasting
the development of negative processes producingctefon the state of the
environment, elaboration of recommendations aimedd peeventing harmful
environmental impact;

information support of state government agencmsallgovernment agencies,
legal entities and individuals on environmentaliess

generation of state information resources on thie sif the environment;

supporting the participation of the Russian Fedmmnah international systems
of environmental monitoring.

Ministry of Natural Resources of the Russian Fetitamaand other federal
executive agencies while performing environmentabnitoring within their
competence interact with:

the Ministry of the Russian Federation for Civil {fBxece, Emergencies and
Elimination of Consequences of Natural Disastemsithin the framework of the
unified state system of warning and eliminatiorewfergencies;

the Ministry of Health of the Russian Federatiorthim the procedure of
social-hygienic monitoring;

the Russian Federal Space Agency in provision @edofi methods and tools
of the Earth remote sensing to support environnhentaitoring Resolution of the
RF Government from 31/03/2003 No. 177 «On organization and implementation of
the state environmental monitoring»).

Six out of ten types of environmental monitoringpglated by the Statute are
directly related to the monitoring of sea wateragreand namely: monitoring of
water bodies, fauna objects, continental shelf i Russian Federation, subsoil
conditions, exclusive economic zone of the RusBikdberation, inland and territorial
seas of the Russian Federation. Normative and legadground for performing each
of these monitoring types is covered further.

State monitoring of water bodies
In accordance with the Water Code of the RF, whataty is a natural or
artificial water body, watercourse or any othereahj where constant or temporary
14



water accumulation has characteristic forms andbates of water regime (water
regime is the change of water level, dischargevahame in a water body(Article 1,
«Water Code of the Russian Federation» from 03/06/2006 No. 74-FZ (Edited on
19/07/2011).

According to Article 30 of the Water Code state mtmnmg of water bodies is
a system of observations, assessment and foregadtchanges in the state of water
bodies being under the ownership of the State,titoest entities of the Russian
Federation, municipal establishments, legal estiaad individuals. According to
Articles 4 and 67 of the RF Constitution, the sewgmty of the Russian Federation
covers all its territory, which comprises inlanddaerritorial waters. Consequently,
the effect of the Water Code is spread over thegenaread

State monitoring of water bodies which is part bé tstate environmental
monitoring is implemented to:

1) timely identify and forecast the developmenhefjative processes, affecting
water quality in water bodies and their state, tmyvend take measures aimed at
preventing negative consequences of these progesses

2) assess the efficiency of activities implemerntegrotect water bodies;

3) provide information support for management i theld of use and
protection of water bodies, including state oversigf the use and protection of
water bodies.

State monitoring of water bodies includes:

1) regular observations of state of water bodieslitative and quantitative
indicators of water resources state and the usagene of water protection zones;

2) collection, processing and storage of obsernatata;

3) entering the observation data into the statemayister;

4) assessment and forecasting of changes in tie stawater bodies and
gualitative and quantitative indicators of statevater resources.

State monitoring of water bodies consists of:

1) monitoring of surface water bodies taking intwa@unt data of monitoring
carried out in the course of operations in hydr@oeilogy and related fields;

2) monitoring of state of water bodies bottom ahdres and the state of water
protection zones;

3) monitoring of ground water taking into accoumt tlata of state monitoring

® As far as the Caspian Sea is concerned, itd lgéus is not determined, so the following

international legal categories of marine spacenatecovered: inland sea water, territorial seatioental
shelf and exclusive economic zone. Until the Casgiates adopt the Convention on the legal stdttiseo
Caspian Sea, the official state border of the REhenCaspian passes along the coastline, and fénet ef
the Water Code does not spread on the sea water &etually the Water Code of the RF applies ® th
water area within the Russian sector of the seimcind subsoil of the Caspian (see reference 8).
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of subsolil conditions;

4) observations of water economic systems, incydiydraulic structures and
water volume in the course of water consumptiondisposal.

State monitoring of water bodies is implementedhinitthe borders of
watershed districts taking into account charadtesiof water bodies regimes, their
physical - geographical, morphometric and otheupaaties.

The organization and implementation of environmlenanitoring of water
bodies is performed by governmentally authorizetefal executive agencies jointly
with authorized executive agencies of constituatities of the Russian Federation.

The procedure of state monitoring of water bodseset by the Government of
the Russian Federatidifrticle 30 "Water Code of the Russian Federation" from
03/06/2006 No. 74-FZ (edited on 19/07/2011).

The statute on the implementation of the staterenmental monitoring of
water bodies is ratified by Resolution of the Goweent of Russian Federation from
10 April 2007 No. 219. This Statute sets the pracedf the state monitoring of
water bodies (hereinafter referred to as monitgringhich is a system of
observations, assessment and forecasting of chantfes state of water bodies being
under the ownership of the State, constituent iestibf the Russian Federation,
municipal establishments, legal entities and irciliais.

Monitoring is implemented to:

timely identify and forecast the development of ateg processes, affecting
water quality in water bodies and their state, tvend take measures aimed at
preventing negative consequences of these progesses

assess the efficiency of activities implementeprtiiect water bodies;

provide information support for management in tieédfof use and protection
of water bodies, including state oversight of tse and protection of water bodies.

Monitoring include$

regular observations of state of water bodies, iGtize and quantitative
indicators of water resources state and the usagene of water protection zones;

collection, processing and storage of observataia;d

entering the observation data into the state watgster;

assessment and forecasting of changes in the efaigater bodies and
gualitative and quantitative indicators of statevater resources.

Monitoring is part of the state environmental moririg.

*  State monitoring of water bodies, as it follofwsm the statute, is aimed at the performing of

notifying, diagnostic and evaluative functions, the information received with help of this monita has
a wider application: it's used for control and pneion.
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Monitoring consists of:

monitoring of surface water bodies taking into asdodata of monitoring
carried out in the course of operations in hydr@aoeilogy and related fields;

monitoring of state of water bodies bottom and skand the state of water
protection zones;

monitoring of ground water taking into account tta#a of state monitoring of
subsoil conditions;

observations of water economic systems, includipdradulic structures and
water volume in the course of water consumptiondisposal.

The monitoring of water bodies is implemented witthe boundaries of basin
districts taking into account characteristics otevébodies regimes, their physical -
geographical, morphometric and other peculiarities.

The monitoring is organized and performed by thdelf@l Agency of Water
Resources, Federal Agency on Mineral Resources,erkledService for
Hydrometeorology and environmental monitoring jyintith authorized executive
agencies of the constituent entities of the RusBrdteration (hereinafter referred to
as monitoring participants).

The monitoring is based on the data resulting frolpservations of water
bodies and water utility systems, including hydi@astructures, conducted by other
stakeholders among federal executive agencies wiitich monitoring participants
cooperate (hereinafter referred to as stakeholm®mmng federal executive agencies),
and the data received through observations condlunyeowners of water bodies,
water consumers and subsoil users.

Monitoring is implemented on the basis of unificati of software
(informational and technical) resources, providdega compliance with other types
of environmental monitoring.

Methodical guidelines and instructions on monitgrimplementation are
approved by the Ministry of Natural Resources amyi®nment of the Russian
Federation.

Federal executive agencies and executive agenttbe constituent entities of
the Russian Federation submit and exchange thetonimigi data free of charge.

Forms and procedure of submission to the Federahé&yof Water Resources
of the monitoring data produced by the Federal iSerfor Hydrometeorology and
environmental monitoring, Federal Agency for NakurResources and authorized
executive agencies of the RF constituent entitiesginafter referred to as forms and
procedure of data submission), forms and procedtisaibmission of water bodies
observations data produced by stakeholders amodgrde executive agencies,
owners of water bodies and water bodies (hereinatérred to as forms and
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procedure of data submission), and the procedurenafitoring data exchange
among monitoring participants (informational exojp@mprocedure) are set by the
Ministry of Natural Resources and Environment & Russian Federation as agreed
with monitoring participants (with the exceptionaithorized executive agencies of
the RF constituent entities).

Federal Agency for Water Resources to organize angdlement the
monitoring:

ensures the development of automated monitorirggnmdtion systems;

conducts regular observations of state of bottomt simores, the state and
regime of the use of water protection zones andngdm of morphometric
characteristics of water bodies, which are fullgdted within the areas of certain
constituent entities of the Russian Federationvaelnidh water resources are used for
drinking and public water supply of two or more sbituent entities of the Russian
Federation; observations of state owned water enansystems, including hydraulic
structures exploited by organizations under thisgliction of the Federal Agency for
Water Resources and observations of water volumethen course of water
consumption and disposal in all the water bodies.

supports the development of observation networlater economic systems
exploited by organizations under the jurisdictidntlte Federal Agency for Water
Resources, and state of bottom and shores, watéEcfion zones and changes of
morphometric characteristics of water bodies, whadhfully located within the areas
of certain constituent entities of the Russian Fatten and which water resources
are used for drinking and public water supply ob tar more constituent entities of
the Russian Federation;

coordinates the monitoring of surface state-ownatemnbodies, the monitoring
of state of bottom and shores of such water bodieservations of water economic
systems including state-owned hydraulic structdngsmonitoring participants and
other federal executive agencies;

coordinates the records of water resources withalraamd the discharge of
sewage or drain water by owners of water bodiesveaegr consumers as well as
water quality and regular observations of waterié®dnd water protection zones
and summarizes and assesses the results of thisdileeeping and regular
observations;

carries out collection, processing, storage andiyaisaof the observations data
received by Federal Agency for Water Resourcesta@dubordinate organizations
and any other monitoring participants and the datamitted by stakeholders among
federal executive agencies, owners of water bagheswvater consumers;

conducts general assessment and forecasting ofgebkain state of water
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bodies, their shores and bottom, their morphometraracteristics, water protection
zones, qualitative and quantitative indicators atew resources state and the state of
water economic systems, including hydraulic strresy

forms monitoring data bank on watershed districigser basins, water
economic sites, territories of the constituenttezgtiof the Russian Federation and the
Russian Federation as a whole;

provides entering of the observation data receimetie course of monitoring
into the state water register;

ensures the submission of the monitoring data derfd executive agencies,
government agencies of constituent entities of Hwessian Federation, local
government agencies, legal entities and individualgiccordance with the water
legislation and the Federal Law "On informationformation technologies and
information protection”.

Federal Service for Hydrometeorology and envirortaemonitoring in the
course of the monitoring of the surface water bsdie

conducts regular observations of conditions of sheface water bodies in
respect of qualitative and quantitative indicatofsstate of water resources, inland
sea waters and territorial sea of the Russian B&der continental shelf and the
exclusive economic zone of the Russian Federationthe basis of the state
observation network;

conducts assessment and forecasting of changée istate of surface water
bodies in respect of qualitative and quantitatnaigators of state of water resources.

provides the collection, processing, summarizing storage of data received
as a result of observations of water bodies, aadtibmission to the Federal Agency
for Water Resources of the data of the surfacerwataitoring implemented in the
course of activities in hydrometeorology and tHatesl fields in accordance with the
accepted forms and procedure of data submissiorthengrocedure of information
exchange;

provides the submission of the monitoring datahef surface water bodies to
federal executive agencies, government agenciesritituent entities of the Russian
Federation, local government agencies, legal estiéind individuals in accordance
with the procedure set by the Federal Law "On mfation, information technologies
and information protection”.

Federal Agency on Mineral Resources, in the couseground water
monitoring:

supports the development of an observation netwlesigned in particular to
carry out ground water monitoring with accountttes monitoring of subsoil state;

organizes regular observations of the state of ngndend water bodies,
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including observations of ground water quality pdrysical, chemical, radiation and
microbiological parameters, coordinates observatiminsubsoil state connected with
the use of ground water by subsoil users;

carries out collection, processing, summarizing atatage of observations
data, summarizes the data received as a resulbsé¥reations by subsoil users,
assesses and forecasts changes of state of undetgrater bodies;

submits the data of subsoil water monitoring to Feeleral Agency for Water
Resources in accordance with the accepted formpaukdure of data submission
and information exchange;

ensures the submission of the ground water mongoudata to federal
executive agencies, government agencies of coestitentities of the Russian
Federation, local government agencies, legal eatiéind individuals in accordance
with the procedure set by the Federal Law "On mfation, information technologies
and information protection".

Executive agencies of the constituent entitiehefRussian Federation taking
part in the organization and implementation of ranmg:

organize regular observations of state of bottord ahores, the state and
regime of the use of water protection zones andngdm of morphometric
characteristics of water bodies or their sectorsmigoeinder state ownership and
located within the areas of a constituent entitythef Russian Federation, with the
exception of water bodies which are monitored lbyefal executive agencies and
water bodies and water economic systems, inclubtiydyaulic structures, located
within the area of a constituent entity of the Rarisg-ederation and being under the
ownership of a constituent entity of the Russiandfation as well as municipal
establishments;

carry out the collection, processing, summarizing atorage of observations
data of state of bottom and shores, water protecimes or their sectors being under
state ownership and observations of water bodidshgdraulic structures under the
ownership of constituent entities of the Russiaddfation, submit them to territorial
agencies of the Federal Agency for Water Resouncascordance with the accepted
forms and procedure of data submission and infoomagxchange and submit the
data on violations of usage of water protectionezoneceived as a result of the
regional state control and surveillance over treearsl protection of water bodies.

Federal executive agencies supervising organizationning the state-owned
hydraulic structures:

carry out observations of the relevant water ecoaosystems, including
hydraulic structures;

carry out the collection, processing, summarizing storage of data received
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as a result of these observations and submit tloethet Federal Agency for Water
Resources in accordance with the accepted formgpeouwddure of data submission
and information exchange,;

ensure the submission of the observations data aterweconomic systems
including hydraulic structures to federal executagencies, government agencies of
constituent entities of the Russian Federationallggovernment agencies, legal
entities and individuals in accordance with thecpeaure set by the Federal Law "On
information, information technologies and infornoatiprotection”.

Owners of water bodies and water consumers in daoce with the procedure
set by the Ministry of Natural Resources and Emmnent of the Russian Federation:

record water resources withdrawal from water bodied the discharge of
sewage or drain water and its quality;

conduct regular observations of water bodies (themorphometric
characteristics) and water protection zones;

submit to the territorial agencies of the Federgkicy for Water Resources
the data received as a result of these recordslaselvations in accordance with the
accepted form and periodicity;

Federal Agency for Water Resources, Federal AgemciMineral Resources,
and Federal Service for Hydrometeorology and envimental monitoring interact in
the course of monitoring activity with the follovgnstakeholders among federal
executive agencies:

with the Federal Service for the Oversight of NaklResources in respect of
use of the data received in the course of statéralan the field of environmental
protection (federal state environmental contraigluding control and oversight of
the use and protection of water bodies (fedeedéstontrol and oversight of the use
and protection of water bodies);

with the Federal Service for Environmental, Techgatal, and Nuclear
Supervision in respect of use of the data receimndtie course of state control and
oversight of safety of the hydraulic structuresemslipervision;

with the Federal Service for the Oversight of CansuProtection and Welfare
in respect of the data received in the course oiak@nd hygienic monitoring, the
data on assessment of water quality in drinking @ualic water supply systems and
on assessment of conditions of water bodies usedefmreational purposes and
containing natural curative resources;

with the Federal Agency for Fishery in respect s¢ wf the data received in
the course of monitoring of water biological resms, i.e. the assessment of water
bodies conditions as a habitat of water biologieaburces;

with the Federal Service for the Oversight of T in respect of use of the
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data received in the course of control and ovetsifhihe sea (including sea trade,
specialized and fish ports with the exception atpof fishing collective farms) and
inland water transport..

Stakeholders among federal executive agencies ensoe collection,
processing, storage and orderly submission of #ita dpecified in this item and
required for monitoring implementation to the Fediekgency for Water Resources
(Resolution of the RF Government from 10/04/2007 No. 219 (edited on 13/07/2011)
"On adoption of the Statute on implementation of the state monitoring of water
bodies").

State monitoring of fauna objects

In accordance with the Federal Law "On Fauna" stataitoring of fauna
objects is a system of regular observations ofridigion, number, physical
conditions of fauna objects, and the structurelityuand area of their habitat.

State monitoring of fauna objects is held to timalgntify the parameters
mentioned in the previous paragraph, assess thesges, prevent and eliminate the
consequences of negative processes and phenompres&rve biological diversity,
support sustainable status of fauna objects arndube supported by researth

The procedure of implementation of fauna objectsitoring is set by the
federal executive agency authorized by the Govemroé the Russian Federation
(Article 15, Federal Law from 24/04/1995 No. 52-FZ (edited on 18/07/2011) "On
Fauna").

The Statute on the procedure of state recordirgte stadastre and state
monitoring of fauna objects is ratified by the Rason of the Government of the
Russian Federation from 10 November 1996 No. 13d2accordance with the
specified procedure, state recording of fauna d&bjdéurther recording), state
cadastre of fauna objects (further cadastre) aatk shonitoring of fauna objects
(further monitoring) on a permanent or temporargibaccurring on the territory of
the Russian Federation, within continental shetf arclusive economic zone of the
Russian Federation are implemented in accordantle the unified regulations
adopted by the State Committee of the Russian Bgderfor Environmental
Protection jointly with the Ministry of Natural Regrces of the Russian Federation,
using unified formats of information storage andseing the principles of
compliance and compatibility with state cadastfesadural resources.

® The structure of tasks of environmental monitoiimgeneral is well traced by the example of fauna

objects monitoring (including monitoring of huntirmnd aquatic biological resources). The tasks @n b

classified by organization of observations (1),omfation preparation (2) and further use (3). Clear

statements of information designation ensure wglanized systems of observations and data proggssin
while vague statements disorganize these systems.
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State Committee of the Russian Federation for Bnwirental Protection
ensures intersectoral coordination on the issuesrembrding, cadastre and
monitoring.

The following institutions are responsible for thganization and keeping of
records, cadastre and monitoring:

Ministry of Agriculture of the Russian Federatiom riesponsible for game
fauna objects and fauna objects entered in thaapist of pests of domestic animals
and pest of plants (with the exception of forestpe

State Committee for Fishery of the Russian Fedwras responsible for fauna
objects which refer to fishery objects.

State Committee of the Russian Federation for Bnwnental Protection is
responsible for fauna objects which do not belangame or fishery categories, and
fauna objects included in the Red Book of the Rurssiederation and Red Books of
the constituent entities of the Russian Federation;

Federal Agency for Forestry of the Russian Fedmnat responsible for fauna
objects which belong to the special list of fongssts;

Ministry of Healthcare of the Russian Federationrasponsible for fauna
objects which belong to the special list of anirspécies posing a threat to human
health;

The abovementioned executive agencies carry ourdmg, cadastre and
monitoring within their competence jointly with exdive agencies of the constituent
entities of the Russian Federation (within theiriteries) and the Russian Academy
of Science (if special scientific research is reeq).

Users of fauna objects are to keep records of liects use and the scope of
their withdrawal and annually submit the receiveatadto the federal executive
agencies responsible for the organization and dawgrof relevant fauna objects in
accordance with the procedure set by recording ramhel regulations.

State Committee of the Russian Federation for Bnwrental Protection,
Ministry of Agriculture of the Russian Federati@tate Committee for Fishery of the
Russian Federation, Federal Agency for Forestrythef Russian Federation and
Ministry of Healthcare of the Russian Federatiosiarize the recording and
cadastre data on relevant fauna objects for caestit entities of the Russian
Federation and for the country as a whole, andlysge data and organize periodical
publications of recording and cadastre materials.

State Committee of the Russian Federation for Bnwirental Protection
summarizes the recording and cadastre data on faumancludes the summarized
data and the analysis results into the annual stqtert on the state of the natural
environment in the Russian FederatidResplution of the RF Government from
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10/11/1996 No. 1342 "On procedure of state recording, state cadastre and state
monitoring of fauna objects").

One of the types of state monitoring of fauna disjecthestate monitoring of
game resour ces and their habitat®. In accordance with the Federal Law "On hunting
and conservation of game resources", state momifaf game resources and their
habitat is a system of regular observations of:

1) number and distribution of game resources, tbeation in the habitat, state
of game resources and change dynamics for diffe@ties;

2) state of habitat of game resources and huntiogngls.

State monitoring of game resources and their habgapart of state
environmental monitoring.

Data of the state monitoring of game resourcesthen habitat are used for
the organization of efficient use of game resoyrcesservation of game resources
and their habitat.

State monitoring of game resources and their hahs#tacarried out by
government authorities intra vires.

The executive agencies of constituent entities hid Russian Federation
carrying out state monitoring of game resourcestaed habitat within the area of
the constituent entity of the Russian Federatiobnsu the data of the state
monitoring of game resources and their habitatht duthorized federal executive
agency.

The procedure of the state monitoring of game nessuand their habitat and
its data application is adopted by the authorizstefal executive agencirticle 16
of the Federal Law from 24/07/2009 No. 209-FZ (edited on18/07/2011) "On hunting
and conservation of game resources and introduction of changes into certain
legislative acts of the Russian Federation»).

The procedure of implementation of the state moimgoof game resources
and their habitat and its data application was tetbpy Order of the RF Ministry of
Nature from 06 September 2010 No. 344. In accomlanth this procedure the state
monitoring of game resources and their habitat refhafter referred to as state
monitoring) is a system of regular observationgh&# number and distribution of
game resources, their location in the habitatestdtgame resources and changes
dynamics for different species, state of game nessuhabitat and hunting grounds.

The state monitoring data consist of the annugbigated data on the number
and distribution of game resources, their locationthe habitat, state of game

® Hunting is banned in the open Caspian Sea, batidsved on the coasts (with the exception of
protected areas) and the river estuaries. The ®afehunting farms located near the sea edgeeotidita
partly cover the shallow zone of the North Caspian.
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resources and changes dynamics for different spesti@ge of game resources habitat.

The state monitoring data are applied to orgaree dfficient use of game
resources, conservation of game resources andhiaitat.

The following issues are determined within statenitooing:

the number and distribution of game resources fl®cies), their location in
the habitat (within hunting grounds or other argedsch are a habitat for game
resources);

dynamics of changes in the number of game resodaredifferent species
since the launch of the state monitoring in thesttuent entity of the Russian
Federation;

state of game resources (fertility, diseases ofegasources);

state of game resources habitat;

the area of hunting grounds (public and privatelyned) or other territories
which are a habitat of game resources (furthernedeto as other territories);

area of sites fit for game resources habitation.

State monitoring within the area of the constituentity of the Russian
Federation with the exception of protected areafedéral importance is performed
by the executive agency of the RF constituent\eatithorized in the field of hunting
and conservation of game resources (further reféoas the authorized agency).

State monitoring in the protected areas of fedenglbrtance is performed by
nature conservation institutions determined byléaweon protected areas (hereinafter
referred to as nature conservation institutions).

The state monitoring:

assesses the areas of the following habitat caesgenaking up the area of the
constituent entity of the Russian Federation:

forests (areas covered by tree and shrub vegetitromore than 20% of the
area, the height of vegetation exceeding 5 m);

young growth and shrubs (areas covered by treesland vegetation for more
than 20% of the area, the height of vegetatioreroeeding 5 m);

tundras (treeless areas of sub-polar regions ldda#gond the boundaries of
polar vegetation, and the areas with permanenalein soil which are not flooded by
sea or river water);

swamps (areas exceedingly saturated by water eulystar for most part of
the year and covered by specific hygrophyte vemetat

meadow-steppe complexes (areas covered by perenmeaglophytic and
xerophytic grassland vegetation);

Alpine meadows (areas covered by highland grassiagetation located
above mountain forests);
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deserts and rocks (which area is covered by vegetr less than 20%); This
category also includes saline land, glaciers, roakd rocky land without any
vegetation).

agricultural land (areas involved in agriculturatiaties, pastures (including
flooded ones), fallow land and hayfields);

inland water bodies (all areas of watercoursesefsivstreams, reclamation
channels), lakes, ponds and water reservoirs);

floodplain complexes (areas flooded during floodgms, located between the
average minimum and maximum water edges, incluthege covered by tree and
shrub vegetation);

waterside complexes (periodically flooded coastahsa (including tidal ones)
of lakes, ponds, water reservoirs, seas or thets @and other water bodies located
between the average minimum and maximum water edgesell as shallow parts of
these water bodies covered by above-water hygrepredetation);

transformed or damaged sites (forests damagedrey (burnt-out forests),
areas of windfalls, peat fields, sites with soNvendisturbed by production of mineral
resources and other anthropogenic impacts);

sites which are not fit for hunting (areas occuplad populated centres,
industrial complexes, ruderal areas (dumps, cemstetc.));

collects data on the number and state of game essiu

within public hunting grounds and in other areasciwrare a habitat for game
resources - by authorized agencies;

within privately owned hunting grounds - by legaitiBes and individual
entrepreneurs which have hunting agreements orighé of long-term use of the
fauna, which emerged on the basis of long-terrmtes for fauna use in respect of
game resources;

within protected areas of federal importance - éfure conservation agencies.

State monitoring is carried out for all the spe@égiame resources occurring
within the area of a constituent entity of the Rars$-ederation.

The authorized agency annually submits the stataitotong data to the
Ministry of Natural Resources and Environment of fRussian Federation before
May 15.

Data of the state monitoring of game resourcestleid habitat are submitted
and stored in hard and soft copies.

Ministry of Natural Resources and Environment o tRussian Federation
summarizes the state monitoring data submittedhéyatithorized agencies.

The state monitoring data are used to form stdtenmation resources on the
state of game resources, their habitat and humgmgnds and to implement state
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environmental monitoring rder of RF Ministry of Natural Resources from
06/09/2010 No.344 "On adoption of the Procedure of the state monitoring of game
resources and their habitat and application of its data").

One of the types of state monitoring of fauna disjecthestate monitoring of
water biological resources. In accordance with the Federal Law "On fishery and
conservation of water biological resources", statmitoring of water bioresources
and their habitat is a system of regular obseruataf:

1) distribution, number, quality and reproductiohveater bioresources and
their habitat;

2) fishing and conservation of water biologicalo@ses.

State monitoring of water biological resources @st pf state environmental
monitoring.

Data of the state monitoring of water bioresoureee used to organize
efficient use and conservation of water bioresaaisr®l to settle the arguments in the
field of fishing and conservation of water biologjicesources, as well as to make
liable individuals who have broken the law on frghiand conservation of water
bioresources.

State monitoring of water biological resources &ried out the federal
executive agency in the field of fishery.

The procedure of implementing of the state momtprof water biological
resources is ratified by the Government of the Rmns$-ederation Article 42,
Federal Law from 20/12/2004 No. 166-FZ (edited on 18/07/2011) "On fishery and
conservation of water biological resources").

The statute on implementation of the state momprof water biological
resources is ratified by Decree of the GovernmdrRussian Federation from 24
December 2008 No. 994. This statute sets the puveexf state monitoring of water
biological resources (further referred to as momtp and water bioresources
respectively), and its data application.

Monitoring is the system of regular observations of

a) distribution, number, quality and reproductidrwater bioresources which
refer to fishery objects and their habitat;

b) fishing and conservation of water biologicaloases.

Monitoring is carried out to apply its data for:

a) annual assessment and forecasting of chandaslogical status, number,
distribution and reproduction of water biologicasources and their habitat under the
Impact of natural and anthropogenic factors;

b) entering of the monitoring information into thate fishery register;

c) preparation of annual information to be includedtate reports on the state
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of the environment;

d) timely identification and forecasting of procesavhich affect the state of
water biological resources and their habitat;

e) organization of efficient use of water biores®s, including the elaboration
and orderly introduction of fishing restrictions;

f) elaboration of activities on conservation of @rabioresources and their
habitat and their introduction into fishing rules;

g) assessment of efficiency of the implementedviiets to conserve water
bioresources and their habitat;

h) state control in the field of water bioresourgestection and control of
location and activities of vessels implementing doidion (catch) of water
bioresources, acceptance, processing, transshiprimansportation and storage of
catches, port unshipping, provision of vessels faudities with fuel, water, food,
containers and other materials and observatiorsoiig rules;

1) meeting the needs of the state, legal entitied andividuals for valid
information on the state of water bioresources thet habitat, including settlement
of arguments in the field of fishery and water begwurces protection and making
liable the people who have broken the law on fighaimd conservation of natural
resources.

Monitoring is part of the state environmental moririg.

Observations of distribution, number, quality anebroduction of water
bioresources which refer to fishery objects and thabitat include:

a) collection of information and study of distritmut, number and reproduction
of water bioresources which are fauna objects &ftdnfy targets and their habitat,
carried out on the basis of annual plans of resorgsearch and monitoring;

b) collection of information on the quality of watbkiological resources and
their treatment products on the basis of the lathefRussian Federation.

The observations of fishery and water bioresounmetection include the
control of vessels carrying out fishing and gettthg materials for the analysis of
fishing parameters which involves collection, pssieg and storage of information
on fishing data determined by the Federal AgencyHishery, on the location of
vessels implementing marine resource studies awoduption (catch) of water
bioresources, acceptance, processing, transshiprmansportation and storage of
catches, unshipping in ports, providing vessels facdities with fuel, water, food,
containers and other materials and on water biaress, their products located on
the vessels and data on their transportation, shemsient and unshipping in respect
of:

a) Russian and foreign vessels - in the inland water of the Russian
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Federation, in the continental shelf of the Rusdiaderation, in the exclusive
economic zone of the Russian Federation, in th@i@asnd the Azov seas;

b) Russian vessels under the national flag of tlssikRn Federation and
registered in the ports of the Russian Federatiom the areas of effect of
international treaties of the Russian Federatiorithim field of fishery and water
bioresources conservation and in the open wateespa

To perform the control, Russian and foreign veskstisd in items "a" and "b"
should be equipped with technical control toolspvpding continuous automatic
transmission of the information mentioned above.

The vessels are equipped with technical contrdistab the expense of their
owners.

The monitoring is organized and implemented by Hesleral Agency for
Fishery, its subordinate research organizationsfaddral state institutions - basin
departments for conservation and reproduction oftewabioresources and
organization of fishing and by federal state ingiin "Centre of fishery monitoring
system and communication™ and its branches.

The monitoring can make use of the observationa datthe state of water
bioresources and their habitat, presented by déderal executive agencies and
executive agencies of the constituent entitiehvefRussian Federation as well as by
individuals and legal entities carrying out fishifag research and control purposes in
accordance with the established procedure.

The monitoring is performed on the basis of untfma of software
(informational and technical) tools and observaidata, providing the compliance
of its data with other types of environmental monitg.

The governmental agencies of the Russian Federegmgive the monitoring
data upon their request and exchange these dadree-of-charge basis.

To carry out monitoring and use of the receivedad&tederal Agency for
Fishery :

a) supports the operations of the sectoral monigosystem,

b) annually elaborates and adopts the plans ofuresoresearch and state
monitoring within the terms set by the Resolutidrihe Government of the Russian
Federation from 15 October 2008 No.765 "On the g@udace of preparation and
decision - taking on assigning water biologicaloteses suitable for fishing to
private use";

c) elaborates and adopts methodical documents oiitanog organization;

d) adopts forms of documented information submiteedhe Federal Agency
for Fishery by subordinate organizations to foratesfishery register;

e) submits data of water bioresources monitoringstate reports and official
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publications;

f) carries out information exchange at interageany international levels in
accordance with the accepted procedure;

g) forwards the data on inclusion of species ih® Red Book of the Russian
Federation to the Federal Service for the Oversijhtlatural Resources in case it
receives data on the critical state of the stock;

h) immediately after receipt, submits to the Fedd&ecurity Service of the
Russian Federation the monitoring data on the ilcatf vessels carrying out fishing
(catch) of water bioresources, acceptance, praugssansshipment, transportation
and storage of catches, unshipping in ports, pmogigdessels and facilities with fuel,
water, food, containers and other materials andater bioresources, their products
located on the vessels and data on their trangjgortaransshipment and unshipping
In ports;

1) upon the request of the organizations includedhie state fishery register,
judicial and law-enforcement agencies of the Rusdt@deration provides the
monitoring data on commercial activities of vessajsiality of catches, water
bioresources products and managing commercial nfishincluding data of the
sectoral monitoring system on the location of Rurssind foreign vessels to resolve
arguments in the field of fishing and conservabémwater bioresources.

The research organizations and federal stateutistis - basin departments for
conservation and reproduction of water bioresourmed organization of fishing
’subordinate to the Federal Agency for Fishery cauty

a) observations of distribution, number, qualityd areproduction of water
bioresources and their habitat;

b) research envisaged by the annual plans of resotesearch and state
monitoring, collection of information on the staté water bioresources and their
habitat;

c) collection of information on quality of biologit resources and their
products within the terms set by the Federal Agdacyishery for fishery basins;

d) processing and summarizing of information on thtate of water
bioresources and their habitat received in theipusvyear annually before March
15;

e) accumulation and storage of information receaea result of observations
of distribution, number, quality and reproductidna@ter bioresources which refer to
fishery objects and their habitat as well as thaliguof water bioresources and their

" These organizations in the Caspian Sea includg@i@afResearch Institute for Fisheries (FSUE
"KaspNIRKh"), North-Caspian and West-Caspian bat@partments for fishery and conservation of water
biological resources (FSUE "Sevkasprybvod" and K&aprybvod" respectively).
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products in relevant fishery basins;

f) submission of the monitoring data to the Fed&géncy for Fishery and its
territorial agencies in accordance with the ingtamc adopted by the Agency
endorsed with the Federal Security Service of theskn Federation.

Federal State Institution "Centre of fishery monitg system and
communication" and its branches carry out:

a) observation of fishing and conservation of waielogical resources;

b) collection, processing and storage of inforrmatiand submission of
automatically transmitted data on the location ng$tan and foreign vessels carrying
out fishing and resource research and equippedtegstimical control tools;

c) to support state fishery register, collectiorrogessing, storage and
submission of data on production activities of eéssvhich come as daily reports of
ship captains, certified by electronic digital sture in accordance with the
procedure accepted by the legislation of the Rodsealeration;

d) collection, processing, storage and submissibndaia on production
activities of fishery organizations which come qeemting report by managers of
these organizations before the 15th and the lasbtlavery month and as quarterly
statistical reports of the organizations;

e) submission of monitoring data to the Federal isgefor Fishery and its
territorial agencies in accordance with the ingtanc adopted by the Agency and
endorsed with the Federal Security Service of thesRn Federation;

f) provision of informational interaction betweehet Federal Agency for
Fishery and federal executive agencies in accoelamith the Statute and the
concluded agreements;

g) real-time submission to the Federal Agency fishéry and agencies of the
Federal Security Service of the Russian Federatidhe data on detected corruption
of data on the location of Russian and foreign elss® the inland sea waters of the
Russian Federation, territorial sea of the Russiaderation, exclusive economic
zone of the Russian Federation and on continehtlf sf the Russian Federation,
and other signs of violations of the RF laws oindiy and conservation of water
bioresourcegResolution of the RF Government from 24/12/2008 K84 "On
adoption of Statute on implementing of the statenitooing of water biological
resources and its data applicatipn”

31



State monitoring of the state of subsoil

In accordance with the Statute on the procedugaté monitoring of subsoil
state, ratified by Order of the MNR of Russia frd&h/05/2001 No. 433, state
monitoring of subsoil (geological environment) stathereinafter referred to as
SMSS) is a system of regular observations, cotlactaccumulation, processing and
analysis of information, assessment of the stategelogical environment and
forecasting of its changes under the impact of naatiactors, subsoil use and other
types of economic activitifsSMSS is part (subsystem) of the integrated system
environmental monitoririg

The objective of SMSS is the information supportr@nagement of the state
subsoil fund and the efficient subsoil use in respé SMSS tasks and objectives.

Main tasks of the SMSS are as follows:

- receipt, processing and analysis of data on sidtste;

-assessment of subsoil state and forecasting ohésges;

- timely identification and forecasting of natueald anthropogenic processes
affecting the subsoll state;

- recording of subsoil state at subsoil use objeptsund water resources and
their movement;

- development, ensuring implementation and efficygeanalysis of measures
on securing environmentally safe subsoil use andsal protection and on
preventing or reducing of negative impacts of ggiglal hazards;

-regular information support of state agenciesanizations, subsoil users and
other resource users on changes in subsoil stadecordance with the established
procedure;

- interagency and international cooperation in fieéd of environmentally-
friendly nature management.

The system of state monitoring of subsoil statelushes the following
subsystems:

-monitoring of ground water;

- monitoring of hazardous exogenous geological gsses;

- monitoring of hazardous endogenous geologicatgsses;

8 In accordance with the agreements concluded betivee Russian Federation and the Republic of
Kazakhstan and the Republic of Azerbaijan from 1898002, there emerged the Russian sector of the
bottom and subsoil, which borders are clearly métke marking lines. We offer to call the Russiantse
of subsoil use the sea area and air space abbwetéd by the border line of the Russian Federaabland
site and by international demarcation lines of k@ bottom at sea. The Russian sector of subswil us
includes water area sites crossed by demarcatimes;liwithin these lines and in accordance with
international treaties subsoil is used in accordamith the laws of the Russian Federation.

° In its description, SMSS is more similar to bastimte environmental monitoring.
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- monitoring of hydrocarbons deposits;

- monitoring of solid minerals deposits;

- monitoring of subsoil sites used for other pugsoshan mineral resources
extraction;

- monitoring of subsoil sites affected by econoattvities not connected with
subsoil use;

- monitoring of geological environment of continainghelf.

a) The subsystem of ground water monitoring (nowmg of ground water
bodies) is aimed at assessing the state of groater\and forecasting the changes of
its state, including the exploited deposits of gwbwvater, recording of useful ground
water storage and use, registering of the staterveadastre in the section "ground
water". Monitoring of ground water is at the sanmeeta part of state monitoring of
water bodies. The results of water bodies momgpare accounted for in the SMSS
system if necessary.

b) The subsystem of monitoring of hazardous exogemeological processes
iIs aimed at identification, registration, assesdmamd forecasting of hazardous
exogenous geological processes and is functiomaiynected with the Russian
automated information management system for emeygatuations.

c) The subsystem of hazardous endogenous geolqmiceésses is aimed at
real-time control of the changes in deflected mofdecks in seismically active areas
to forecast severe earthquakes. The subsystenths aame time part of the federal
system of seismic observations and forecastingudhguakes.

d) The subsystem of hydrocarbon deposits monitorigmgaimed at the
assessment of current state of the developed dilgas blocks and forecasting of
changes in this state, including pollution of subsah oil products, accounting of
subsoil state for subsoil use sites connected pyvitduction of hydrocarbons.

e) The subsystem of monitoring of solid mineral @®@{s is aimed at the
assessment of current state of the developed deposl forecasting of changes in
this state, including observations of rock massd deformation of the Earth surface
in accordance with the requirements of Federal Ciot@enfor Mining and Industrial
Supervision of Russia, accounting of subsoil d@atesubsoil use sites connected with
production of solid minerals.

f) The subsystem of monitoring of subsoil sitesdug@ purposes other than
mineral resources extraction is aimed at the asgsmds of subsoil state and
forecasting of its changes in the course of constm and exploitation of
underground structures, the construction and etgtion of oil and gas reservoirs in
the rock strata, in the course of burials of radiwa or other dangerous waste in the
deep underground horizons and burial of industmalomestic wastes in the subsoil.
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g) The subsystem of monitoring of subsoil sitegetd by economic activities
not connected with subsoil use is aimed at thesassent of subsoil state and
forecasting of its changes, including subsoil gadly, activation of exogenous and
endogenous processes under the impact of diffecamtomic facilities.

h) The subsystem of monitoring of geological enwment of continental shelf.
Is aimed at the assessment of changes in compostio properties of bottom
sediments, the state of ground water and developmErexogenous geological
processes within the shelf, and the effect of dgwakent of mineral resources in the
shelf on other components of the environment (ssamyvbiota, etc.).

5. The activities on the state monitoring of substaite are implemented by the
Ministry of Natural Resources of the Russian Fetitema(MNR of Russia) jointly
with other authorized state agencies in the fidiceimvironmental protection and
nature management.

In connection to SMSS, the Ministry of Natural Res®s of the Russian
Federation within its competence interacts with:

- the Ministry of the Russian Federation for Cidéfence, Emergencies and
Elimination of Consequences of Natural Disastazsordination of activities in case
of emergency situations ( natural catastrophesrdans geological processes);

- the Ministry of Healthcare of the Russian Federat in implementing of the
social-hygienic monitoring in respect of the asses# of water quality of ground
household water supply and the state of minerakmagferring to natural curative
resources;

- with the Federal Land Cadastre Service of Russa the issues of state
monitoring of lands, state land cadastre and laadagement in respect of data on
borders and areas of land sites, their legal statuslitions and use;

- with the Federal Service for Hydrometeorology aedvironmental
monitoring of Russia - in  monitoring of the sudawater, marine environment,
atmosphere and soils concerning the impact assassofe changes in these
environmental components state on the subsoil; state

- with the Federal Mining and Industrial Inspecteraf Russia - in the
monitoring of deposits of hydrocarbons, mineralatheower and industrial ground
water, solid minerals and subsoil sites used fer parposes other than mineral
resources production;

-with Federal Inspectorate of Russia for Nuclead &wadiation Safety - in
monitoring of subsoil sites allotted for burialraflioactive wastes.

Regulatory, methodical and organizational suppbi$MSS is carried out by
the MNR of Russia.

State monitoring of subsoil state is implementetederal, regional, territorial
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(administrative) and target (local) levéls

a) The procedure of organizational and financiglpsut of SMSS activities at
federal and regional levels is determined by theRvifl Russia.

b) SMSS at the territorial (administrative) level ensured by territorial
agencies of the MNR of Russia jointly with authedzagencies for environment
protection and nature management of the constitugnities of the Russian
Federation.

c) Target (local) monitoring of subsoil state is@red by subsoil users or other
resource users, producing an effect on subsog.s@nditions, scope and types of
monitoring are determined in the process of aligttf sites for subsoil use.

The information basis for SMSS implementation isrfed by the data on the
state of subsoil received through operations rel&begeology prospecting, mining
and other activities connected with the state ggoéd study and use of subsoil and
the data at observation points joined in the dbatsic, agency-level, municipal and
local (object) observation networks.

a) Observation points, sites and polygons of thgediasic network established
through state funding are the property of the steug are located within the areas
with natural or damaged subsoll state.

b) Observation points of agency-level and municipatwork are run by
relevant agencies of the Russian Federation andcipahagencies of the constituent
entities of the Russian Federation.

c) Organizations implementing geological prospegtimining or other
activities connected with subsoil use (subsoil sjssubmit the data on subsoil state
to the monitoring system of the MNR of Russia, 9pectively of their status and
property type.

Information on the subsoil state received by SM&8rs to state information
resources of SMSS, which belong to the state fdrgkological information. SMSS
information resources are referred to the competarfcthe Russian Federation,
constituent entities of the Russian Federatiomtja@ompetence of the Russian
Federation and the constituent entities in accarelamth the current legislation of
the Russian Federation on subsoil and state intowmaesources. Information of
SMSS system is to comply with the state standands@quirements set by the MNR
of Russia, including the State Bank of digital @gotal information and funds of
geological information.

The procedure and conditions of entering configgénéind restricted data

1% The Statute on Subsoil monitoring gives a cleas@atement on the organization levels of
environmental monitoring. Four levels are distirsipeid in this case, while three levels (federatjtteral
and local) are a common practice.
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containing state secrets into SMSS information fisndetermined by the legislation
in effect.

MNR of Russia annually submits the summarized mftion on subsoil state
received in the course of the SMSS to the govertmheagencies of the Russian
Federation, constituent entities of the RussianeFatbn to be used in decision -
taking in the field of nature management.

SMSS information resources are used for the préparaf State reports on the
status of mineral resources of the Russian Federain the state of the environment
in the Russian Federation, on the state and ukad$ of the Russian Federation and
in the course of state geological and water control

The functioning and development of the system aftfestnonitoring of subsoil
state are funded through:

- costs for reproduction of mineral resources,utéfed by the Federal Law on
federal budget for the year under consideration;

- funds of federal programmes, which include ati&égi on the implementation
of SMSS;

- own funds of subsoil users and other resourcesuse

-other sources of funding, not prohibited by therent legislation of the
Russian Federatior©O(der of the RF MNR from 21/05/2001 N0.433 "On adoption of
Satute on the procedure of the state monitoring of subsoil state of the Russian
Federation").

State monitoring of the continental shelf of the Rsian Federation,
exclusive economic zone of the Russian Federationland sea water and
territorial sea of the Russian Federation

In accordance with the Federal Law "On inland sedew territorial sea and
adjacent area of the Russian Federation", stateommental monitoring of inland
sea water and territorial sea (further referredgstate monitoring), which is part of
the unified state system of environmental moniwmh the Russian Federation, is a
system of regular observations of the state of meaenvironment and bottom
sediments in terms of physical, chemical, hydraigalal and microbiological
parameters and the assessment and forecastingmjetiunder the impact of natural
and anthropogenic factors.

State monitoring is implemented by executive agmnauthorized by the
Government of the Russian Federation jointly witkective agencies of the
constituent entity of the Russian Federation analcrordance with the legislation of
the Russian FederatioArticle 36, Federal Law from 31/07/1998 No.155-FZ (edited
on 9/07/2011 "On inland sea water, territorial sea and adjacent area of the Russian
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Federation").

In accordance with the Federal Law "On continesta¢lf of the Russian
Federation”, state environmental monitoring of cwettal shelf (further referred to
as state monitoring), which is part of the unifisthte system of environmental
monitoring of the Russian Federation, is a systémegular observations of the state
of the environment, including marine environmend d&@ottom sediments, including
the parameters of chemical and radioactive polttidwydrobiological and
microbiological parameters and their changes urtler impact of natural and
anthropogenic factors.

State monitoring is implemented by federal exeeutagencies authorized by
the Government of the Russian Federation in acooelavith the legislation of the
Russian Federatior(ticle 33, Federal Law from 30/11/1995 No.187-FZ (edited on
18/07/2011 "On continental shelf of the Russian Federation™).

In accordance with the Federal Law "On exclusivenemic zone of the
Russian Federation”, state environmental monitoohgexclusive economic zone
(further referred to as state monitoring), whictpast of the unified state system of
environmental monitoring of the Russian Federatits,a system of regular
observations, assessment and forecasting of the stamarine environment and
bottom sediments, including observations of theapeters of chemical and
radioactive pollution, hydrobiological and microlmgical parameters and their
changes under the impact of natural and anthropodgctors.

State monitoring is implemented by federal exeeutagencies authorized by
the Government of the Russian Federation in acocelavith the procedure set by
the legislation of the Russian Federatidnticle 29, Federal Law from 17/12/1998
N0.191-FZ (edited on 18/07/2011 "On exclusive economic zone of the Russian
Federation").

In accordance with the Resolution of the Governmehtthe Russian
Federation N0.372 from 23 July 2004 (edited on 24/011) state environmental
monitoring of surface water bodies (they includama sea water and territorial sea)
and the state monitoring of continental shelf axcluesive economic zone of the RF
Is implemented by the Federal Service for Hydrometegy and Environmental
Monitoring.

Thus, in accordance with the RF legislative acteittnoeed above 7 types of
state environmental monitoring are carried out he Russian seas (taking into
account that monitoring of fauna objects includesitoring of game resources and
water bioresources). We will not further cover thenitoring of game resources as it
covers the narrow coastal water area at its moke ®ther types of marine
environmental monitoring are carried out by theedefral executive agencies: a)
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Federal Service for Hydrometeorology and enviroriadeamonitoring - monitoring of

continental shelf, exclusive economic zone and mdiedies (including the

monitoring of inland sea water and territorial s@a)respect of qualitative and
guantitative parameters of water resources comditib) Federal Agency for Water
Resources - monitoring of water bodies in respéetater protection zone, hydraulic
structures, water consumption and water dispogaFederal Agency on Mineral
Resources - monitoring of subsoil state; d) Fedagancy for Fishery - monitoring

of water biological resources.

Monitoring of the environment and its pollution

Legislative background of environmental monitoriimgcluding monitoring of
sea water areas) implemented by the Federal Sefoicélydrometeorology and
environmental monitoring (Roshydromet) is not restd to the legislative acts
mentioned above. It is completed by the Federal L'@m hydrometeorological
service", which will be covered further.

In accordance with this Federal Law, hydrometeaiclal service is a system
of functionally joined individuals and legal end#i, including executive agencies
implementing activities in the field of hydrometelmgy and related fields
(meteorology, climatology, agrometeorology, hydgylo  oceanology,
heliogeophysics, the area of active impacts on onekegical and other geophysical
processes)monitoring of environment and its pollution, including ionosphere and
circumterrestrial space and submission of inforamatf information on the state of
the environment, its pollution and natural hazards.

In accordance with this law monitoring of envirommend its pollution
comprises long-term observations of the state efahvironment and the ongoing
natural phenomena and the assessment and forgcafkthre state of the environment
and its pollution™ (Article 1, Federal Law from 19/07/1998 No. 113-FZ (edited on
11/07/2011) "On hydrometeorological service").

Hydrometeorological service conducts its activitiea the basis of the
following principles:

global and continuous observations of environmentanditions and
environmental pollution;

uniformity and compliance of methods of observaiaf the state of the
environment and pollution and methods of collectigmocessing, storage and
distribution of the information received as a résdilobservations;

" This definition is similar to the definition @hvironmental monitoring given in the Federal Law

"On Environmental Protection”; but this law covensthropogenic factors in general, while the Law "On
hydrometeorological service" covers pollution only.
38



safety of operations on producing active impactnwgteorological and other
geophysical processes;

integration with national and international systena$ environmental
monitoring and environmental pollution;

efficiency of the use of information on actual afworecasted state of
environment and its pollution;

ensuring validity of information on the state ofetenvironment and its
pollution and its accessibility for users (consusher

compliance of the activities of hydrometeorologisalvice with the tasks of
protection of population health, environment pratetand securing environmental
and hydrometeorological securit§ (Article 4 of the Federal Law from 19/07/1998
No. 113-FZ (edited on11/07/2011) " On hydrometeorological service")

Hydrometeorological service unites executive agesaind other legal entities
and individuals. Thus there emerges a need to @epsiiate monitoring performed by
the authorities from monitoring performed by otleatities. This is done (not quite
successfully) with help of the so called State ®erfor Observations (SSO), which
is organized and supported by Roshydrotfet

The Statute on SSO was adopted by Resolution ofGixernment of the
Russian Federation from 23 August 2000 No. 622adoordance with this Statute,
state system of observations of state of the enment is organized for observation
of the ongoing physical, chemical and biologicalgasses, the level of pollution of
atmospheric air, soils and water bodies (includiwydrobiological parameters) and
consequences of this impact on flora and faunath@urreferred to as state of
environment) and supplying the stakeholders witliecu and urgent information on
changes in the environment, warnings and forecaktshanges in state of the
environment .

State service for observations of the state ofetfronment is implemented

2 The last principle is important to provide closennection between pollution monitoring conducted
by Roshydromet and informational needs of enviramnpgotection. To achieve it these needs should be
more specific Undoubtedly, data of environmentalnitising should be wider used for environmental
standard setting.

13 1sn't it an awkward attempt? It would be easiesdy that state monitoring of environment and its
pollution is implemented by Roshydromet. There mrasons for it: main of which is that the law on
hydrometeorological service and the statute on 8@ both adopted in the period when the law on
environmental protection ratified in 1992 was ifieef (according to this law, functions of enviromted
monitoring were carried out by state service foseaskations). When the new law on environmental
protection was adopted in 2002 and the resportgiiliof federal executive agencies changed within
administrative reforms, the reference to SSO inSteute on Roshydromet became a kind of a saféguar
(safe bind, safe find). We should expect that tienges introduced into the Federal Law "On enviremia
protection" will lead to the abolition of the Stedwon SSO (it will be further covered in detail).
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by the Federal Service for Hydrometeorology andrenmental monitoring through
the system of stationary and mobile observatiomtgpiincluding posts, stations,
laboratories, centres, bureaus, observatoriesdddat different natural and climatic
areas, cities and industrial centres and diffeneater bodies (including water
reservoirs and canals) with varied anthropogeniadjospace and sea-based
observation facilities.

Main tasks of the state system of observationh@fstate of the environment
are as follows*

1) securing observations of the state of the envent, assessing the ongoing
changes and forecasting of the following hazardsfaators:

natural disasters caused by weather and climatomea(floods, hurricanes,
draughts, mudflows, avalanches etc.);

unfavourable natural conditions for certain spheoéseconomic activities
(agriculture, forest and water management, enemystruction, transport etc.);

anthropogenic changes of state of the environmantuding its chemical,
radioactive and thermal pollution, physical, cheahiand biological (for water
bodies) processes;

changes of natural composition of natural enviromisie

climate change;

2) provision of governmental agencies of the Rumssiaderation, constituent
entities of the Russian Federation and local autesmwith the data on actual state of
the environment, its pollution and information amgoing and forecasted changes in
its state;

3) provision of agencies and organizations makipdghe Unified state system
of emergency prevention and liquidation with reale actual and prognostic
information on the state of the environment to pdevsecurity of population and to
decrease economic damage from natural and antheamogmergencies;

4) provision of the state sanitary and epidemiaabisupervision of the
Russian Federation with the required informatioritanstate of environment to solve
tasks of social and hygienic monitoring;

4 As it follows from the task list, the main functiaf SSO (and Roshydromet) in the environmental
monitoring is notification. However in most cashs tist of information submitted by Roshydromebtber
federal executive agencies and constituent entitfethe federation is not clearly specified (esplbgiin
terms of information designed for nature protectionposes). The list of information of common ussuied
by Roshydromet and submitted to consumers frebarfge (see Annex 3) is determined in the Resolufon
the RF Government No. 1425 from 15 November 198&dition of Resolution of the RF Government No.
214 from 28 March 2008 ). Requirements for add@lanformation often cause interagency conflictstlae
information services provided by Roshydromet instins beyond this list are charged, which conssmer
generally don't like. The issues of informationlexege are covered in Section 1.3 in detail.
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5) provision of specially authorized state agenoifethe Russian Federation in
the field of environment protection with the reguairinformation for the integrated
analysis and assessment of the state of enviroremeinthe use of natural resources;

6) provision of stakeholders with current and utgeformation on changes in
the environment, warnings and forecasts of itestat

7) coordination of functioning of agency-level amekritorial observation
networks to implement integrated assessment aeddsting of the ongoing changes;

8) ensuring completeness and validity of information the state of the
environment and the compliance of this informatieithin the whole area of the
country, improvement of the use of on-land, aviaBmd space observation systems;

9) submission of the required information on thetesof the environment and
its pollution to the Unified data fund, other funalsd data banks on the state of the
environment;

10) coordination of functioning of agency-level aedritorial networks aimed
at observation of the state of the environment vatialogous international and
national systems.

The Federal Service for Hydrometeorology and emvitental monitoring of
Russia and its territorial agencies jointly witthet authorized state agencies of the
Russian Federation in the field of environmentakgection and its territorial agencies
alongside with other federal executive agencies exgtutive agencies of the RF
constituent entities ensure the development andtifumng of the state observation
network, the system of collection, processing, réig, storage and distribution of
information on the state of environment.

To receive special information on the state of #mironment executive
agencies of the constituent entities of the RusSederation and local authorities can
establish territorial observation networks. The cedure and conditions of the
coordinated functioning of territorial observatinatworks within the framework of
the state system of observations of the stateeoétivironment are determined by the
joint decisions of the executive agencies of thasttuent entities of the Russian
Federation and federal executive agencies withiair tttompetence or local
authorities and federal executive agencies with@irtcompetence.

As it follows from our review, the legal and regoly framework of
environmental monitoring of Russian seas include®is Federal Laws as the basic
legal and regulatory acts ("On Environmental Primdat, "On hydrometeorological
service", "Water Code", "On Fishery and Conservatiof Water Biological
Resources”, "On inland sea waters, territorial aed the adjacent zone", "On
continental shelf*, "On exclusive economic zondur Resolutions of the RF
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Government ("On organization and implementationen¥ironmental monitoring",
"On implementation of monitoring of water bodies'©n implementation of
monitoring of water biological resources", "On etaervice for observations") and
several agency-level acts, e.g. "On procedure pfamentation of state monitoring
of subsoil".

1.2. Organization of observations of state and pollution of the
marine environment

It is common knowledge that one of the main docuseggulating monitoring
Is the programme determining the number and logaiicobservation points, the list
of observed parameters, location of points, termd periodicity of observations.
Sometimes the organization of monitoring is covenmeot in the long-term
programme, but in the annual plans of observatfmrsearch).

The observations can be carried out in accordaritetiae accepted procedure
(it is typical of the monitoring of water biologiceesources) or in accordance with
certain rules stated in reference documents (tymtahe monitoring of state and
pollution of marine environment).

Despite substantial legislation behind the momigrof state and pollution of
marine environment performed by Roshydromet (in tis¢ given above this
monitoring is covered by 6 out of 7 federal lawsl @out of 4 resolutions of the RF
Government) the rules of this monitoring are diseatgulated by only one reference
document adopted almost 30 years ago during theetSoeriod.

This is GOST 17.1.3.08-82 "Rules of sea water tuabntrol”, which set the
rules of quality control of the water of seas astliarine zones by physical, chemical
and hydrobiological parameters, and is implemenbgdthe State Service for
Observations and Control of Environment ObjectsIufioh (SSOCY. Main
statements of this document are listed below.

Designation and location of control points

SSOC control points are subdivided into categokid$é and Ill. Categories
depend on the location and capacity of pollutionrses, composition, concentration
and forms of pollutants, physical - geographicall aegional peculiarities. The
borders of controlled areas are determined for esedn and estuary separately
accounting for hydrometeorological regime, disttiba of pollutants and physical
and geographical characteristics.

!5 Currently -the State Service for Observations
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Category | control points are designed to contea water quality in coastal
areas of great economic importance. The points beigbcated in the areas of water
supply, in the areas of spawning, foraging and segsaccumulations of fish and
other marine organisms, in ports and near-portsatba sites of urban, industrial and
agricultural sewage discharge, in the sites of agpion, production, development
and transportation of mineral resources and irefitearies of large rivers.

Category Il control points are designed to consed water quality in coastal
areas and in high sea for the study of seasonakbandal variability of sea water
pollution. The points must be located in the amghere pollutants inflow as a result
of migration processes.

Category Il control points are designed to consed water quality in high sea
for the study of annual variability of sea waterdlgiton and calculation of the
balance of chemical substances.. The points muskodmed in the areas with
minimal concentrations of pollutants

Programmes and periodicity of control

The observations at control points are carriedilmwccordance with full and
short programmes presented in Annex 2.

Sampling horizons and the list of parameters cdlattoat sea points are
presented in Table 1.1.
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Table 1.1.
Sampling horizonsin the sea

Controlled parameters
Sampling . Remainin
.p 1 .. Synthetic .g
horizons|Qil hydrocarbons Heavy observations froi
surfactants
m chlorohydrocarbons metals full or short
phenols
programme
0 In progress In progresyin progress |In progress
Not Not .
5 In progress ) ) Not carried out
prog carried oufcarried out
10 In progress In progresyin progress |In progress
20 In progress Not Not In progress
prog carried oufcarried out prog
50 Not Not Not In progress
carried out carried oufcarried out Prog
Not Not Not
100 . . . In progress
carried out carried oufcarried out Prog
Not Not
500 ) ) In progress |In progress
carried out carried out brog brog
Not Not
1000 . . In progress |In progress
carried out carried out Prog Prog
At
In progress In progresyln progress |(In progress
bottom prog prog prog prog
Notes:

1. Zooplankton samples are taken by plankton net38) in layers 0-10, 10-
25, 25-50, 50-100, 100-200, 200-500 m.
2. Additional sampling depth is the temperaturagitzon layer.

For control points located in the outlet of theuasy the number of verticals

depending on the river (branch) width and the samgphorizons depending on the

river (branch) depth are presented in table 1.21aBd
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Table 1.

2.

Thelocation of verticalsin the outlet of estuary
depending on theriver (branch) width

Width of the river in the estuary

Number of verticals

delta branch, m 1 3 5
Less than 100 Located - -
100-1000 - Located -
More than 1000 - - Located

Note: One vertical is located in the riverbed centther verticals are evenly

located along its width

Table 1.3.
Sampling horizonsin the outlet of estuary
depending on theriver (branch) depth

River depth in th/Sampling horizons

estuary, m Surface 0.5 of the dept/At bottom |Every 5 m

1-5 In progress |Not carried ou{ln progresgNot carried out
5-10 In progress |In progress |In progresgNot carried out
More than 10 In progress |Not carried oul{ln progresgIn progress

Note: When density transition zone is clearly digtiished, additional samples

are taken in this horizon.

Observations periodicity and control programmeg a@resented in

following table:

the

Periodicity of

Control programmes for categories

control

Twice a month (1st and 3rd |[Reduced .
. Not carried out

day periods) Programme
Once a month (2nd 10 dFull Not
period) Programme carried out
5-6 times a year'dependlng Not Full Not
hydrometeorological . :

" carried out Programme |carried out
conditions
2-4 times a year_dependlng Not Full
hydrometeorological :

N carried out Programme
conditions
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Control point category and the list of controlleargmeters can be changed in
accordance with the established procedure in chsamergence of new pollution
sources, changes of capacity, content and forne¢dgbollution sources, the changes
in water supply type or other conditions.

Provision of stakeholders with systematic information the mentioned
parameters of sea water quality and on their priebelvanges under the impact of
economic activities and hydrometeorological coodii is carried out in accordance
with the established procedure.

In the Caspian Sea (within the Russian sector b$ailiuse), observations of
the state and pollution of the marine environmeatheld: at 1 station of category |
located in the water area of Makhachkala port,3astations of category Il located
near the western coast of the Middle Caspian, at&ins of category Il located at
century cross-sections I, Illa and IV. The lisf controlled hydrochemical
parameters is in accordance with GOST 17.1.3.084y8robiological observations
are held only at century cross-sections and thebeurof controlled hydrobiological
parameters is limited to number, biomass and spedmposition of phytoplankton.

State monitoring of subsoil conditions and watetdgical resources is held on
the basis of annual plans as there are no refedwmeanents which set requirements
to the organization of an observation network. &cap observations can vary
significantly depending on funding conditions. $tamonitoring of water
bioresources as a rule includes hydrobiologicaleplaions (number, biomass,
species composition of phytoplankton, zooplankto @oobenthos), ichthyology
research (abundance, stocks, age and sex compogtiysiological condition of
commercial fish species), observations of hydracolebitat (hydrochemical
parameters and indicators of marine environmentupoh). State monitoring of
subsoil state includes the determination of physacal chemical parameters of the
surface layer of sea sediments and observatiotiegfollution level.

Thus, the organization of network of observations of the Russian seas
environmental conditions has not accumulated normative-technical documents
(NTD). The dtuation is different in respect to methods of measuring
environmental parameter s having quite a wide nor mative-technical background.

For instance we can point to NTD regulating water and bottom sediments
sampling, which include standards GOST 17.1.5.01-80 " Nature protection.
Hydrosphere. Hydrosphere. General requirements for sampling bottom
sediments in water bodies for pollution analysis', GOST 17.1.5.01-85 " Nature
protection. Hydrosphere. General requirements for sampling surface and sea
water, ice and atmospheric precipitations’, RD 52.17.262.91 "Methods of
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sampling, processing and concentration of samples of sea water, ice, sSnow cover,
bottom sediments and zoobenthos samples during sea expeditions’, GOST R
51592-2000 " " Water. General requirements to sampling". Technical tools used
for sampling of sea water and bottom sediments must meet the requirements of
GOST 17.1.5.04-81 " Nature protection. Hydrosphere. Instruments and devices
for sampling, primary processing and storage of samples. Basic technical
conditions".

Methods of chemical analysis used for carrying @utironmental monitoring
should be included in the list of federal regulgtdocuments for nature protection .
Measurement instruments should be included in gtemal register of measurement
instruments. Sufficient attention in Russia is pd@ ensuring measurements
uniformity and the development and improvementt®fegulatory background , but
we will not dwell on the issue.

1.3. Information exchange among monitoring participants and
provision of infor mation servicesfor consumers

As environmental monitoring is split into differeypes, almost every of them
requires additional data from other monitoring typéor other monitoring
participants) to implement its functions. The isswé information submission and
exchange in some cases are regulated in accordaticne accepted standards.

Order of the RF Ministry of Nature from 27 DecemB@07 No. 349 adopted
the procedure of exchange of data of state mongoaf water bodies among its
participants. This procedure was developed in alzswe with Item 9 of the Statute
on state monitoring of water bodies adopted by Réso of Government of the
Russian Federation from 10 April 2007 No.219 "Ono@thn of Statute on
implementation of state monitoring of water bodiesid regulates informational
cooperation between Federal Agency for Water RessurFederal Service for
Hydrometeorology and environmental monitoring, FatleAgency on Mineral
Resources, Federal Service for the Oversight otitdatResources and authorized
executive agencies of constituent entities of theditan Federation (further referred
to as monitoring participants) in the implementatiof state monitoring of water
bodies.

Exchange of data on state monitoring of water diémplemented to:

provide information support for management in tieédfof use and protection
of water bodies, including state surveillance otrer use and protection of water
bodies;
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timely identify and forecast the development of atege processes affecting
water quality and state of water bodies;

assess the efficiency of activities implementeprtiiect water bodies;

Exchange of data on state monitoring of water ®dieludes the exchange of
data received by monitoring participants in therseLof:

monitoring of surface water bodies taking into asdodata of monitoring
carried out in the course of operations in hydraoeilogy and related fields;

monitoring of state of water bodies bottom and skand the state of water
protection zones;

monitoring of ground water taking into account tfaa of state monitoring of
subsoil conditions;

observations of water economic systems, includipdradulic structures and
water volume in the course of water consumptiondisgosal.

Exchange of data on state monitoring of water ®diso includes the data
from data banks of state monitoring of water bodased by the Federal Agency
for Water Resources, including the data receivedhfstakeholders among federal
executive agencies, owners of water bodies andrwatesumers.

Exchange of data on state monitoring of water l®dienong monitoring
participants and the submission of data on stat@toring of water bodies to federal
executive agencies, governmental agencies of ¢oesti entities of the Russian
Federation, local authorities, legal entities amdlividuals are performed in
accordance with water legislation, Model Regulatidrinteraction between federal
executive agencies adopted by Resolution of the e@wwent of the Russian
Federation from 19 January 2005 No0.30 "On Model ukdgn of interaction
between federal executive agencies" and in accoedawnith the procedure
established by Federal Law from 27 July 2006 No09-EZ "On information,
information technologies and information protection

Exchange of data on state monitoring of water I@diamplemented between
federal executive agencies and their territoriadremges as well as the territorial
agencies of federal executive agencies and audtbrexecutive agencies of the
constituent entities of the Russian Federation.

Exchange of data on state monitoring of water l®dienong monitoring
participants is implemented through submission h&f tlocumented data on state
monitoring of water bodies in hard and (or) sofies.

In case data files on state monitoring of water ié®dare submitted on
electronic media, the cover letter includes the loeinof submitted files, their names,
size, modification date and the volume of data.

If possible data submitted on electronic mediacaréified by electronic digital
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signature in accordance with Federal Law from 1Quday 2002 No.1-FZ "On
electronic digital signature”.

Monitoring participants submit the data on statenitasing of water bodies
directly or by mail as a letter with declared vaturel mail notification.

Monitoring participants submit the data on statenitwsing of water bodies
free of charge@rder of the RF MNR from 27/12/2007 No.349 "On adoption of the
Procedure of exchange of data on state monitoring of water bodies among
monitoring participants")

The procedure and forms of submission of monitordega received by
participants of state monitoring of water bodiesreveatified by Order of the RF
Ministry of Nature No.111 from 07 May 2008. Thisopedure was elaborated in
accordance with the Statute on implementation atesmonitoring of water bodies,
ratified by Resolution of the Government of the §as Federation from 10 April
2007 No. 219 "On adopting the Statute on the implaation of state monitoring of
water bodies" and determines the content, periyditerms and procedure of free
submission to the Federal Agency for Water Resacummethe monitoring data
received by Federal Service for Hydrometeorologg anvironmental monitoring,
Federal Agency on Mineral Resources, Federal Serfoc Oversight of Natural
Resources and authorized executive agencies abtistituent entities of the Russian
Federation (further referred to as participantstate monitoring of water bodies) in
the course of monitoring activities within the ddished competence.

The monitoring data received by the Federal SerfeceHydrometeorology
and environmental monitoring, Federal Agency on dévith Resources, Federal
Service for Oversight of Natural Resources are stibdanto the Federal Agency for
Water Resources.

Monitoring data received by authorized executivermies of the constituent
entities of the Russian Federation are submitteatidaelevant territorial agencies of
the Federal Agency for Water Resources.

Monitoring data received by participants of statenitoring of water bodies
are submitted annually within the prescribed timatl

Federal Service for Hydrometeorology and environiademonitoring submits
the data of monitoring of surface water bodiesngnto account data of monitoring
carried out in the course of operations in hydr@oeilogy and related fields.

The Federal Service for Hydrometeorology and emwirental monitoring
submits the summarized data of regular hydrologibgkervations and hydrochemical
observations of water quality of water bodies stefto the Federal Agency for Water
Resources for the previous year starting from 2009.

49



The scope of data submitted by the Federal Seferceydrometeorology and
environmental monitoring for every year is spedfiapon agreement with the
Federal Agency for Water Resources.

The actual and prognostic information, includinggent information on
changes in state of water bodies in terms of cualé and quantitative parameters
(hazardous water levels, emergency and extremer ypatution) is submitted in
accordance with the Agreement on interaction infiile of hydrometeorology and
water bodies monitoring between the Federal SerfeceHydrometeorology and
environmental monitoring and Federal Agency for gv&esources.

Federal Agency on Mineral Resources submits suraedrdata of regular
observations of the state of ground water bodeduding observations of ground
water quality, assessment and forecasting of clzanfjehe state of ground water
bodies.

Federal Service for Oversight of Natural Resousagsmits summarized data
of regular observations of the usage regime of matatection zone of Lake Baikal,
observation of usage regimes of the exclusive eoanaone, inland sea waters and
territorial sea of the Russian Federation and #ia df observations of the supervised
hydraulic structures.

The authorized executive agencies of the constiteatities of the Russian
Federation submit:

1) data of regular observations of water bodies,stlate of bottom, shores and
water protection zones of water bodies;

2) data of observations of hydraulic structures eavhy the constituent entities
of the Russian Federation;

3) data on infringements of usage regime of watetegtion zones received as
a result of regional state control and oversightha use and protection of water
bodies.

The monitoring data received by Federal Agency omeké&l Resources,
Federal Service for Oversight of Natural Resoureesl authorized executive
agencies of the constituent entities of the RusBiaseration are submitted for the
expired year period.

The information on accidents and other emergenniegater bodies received
in the course of the state monitoring of water beds submitted immediately to the
relevant territorial agencies of the Federal AgeliocyWater Resources.

The monitoring data received by participants otestaonitoring of water
bodies are submitted on electronic media as filék @& cover letter including the
number of submitted files, their names, size, moalilon date and the volume of
submitted data (number of objects and number ofpbeted lines of data submission
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forms). If possible the monitoring data receivedoayticipants of state monitoring of
water bodies are certified by electronic digitgirsiture.

Monitoring data received by participants of statenitoring of water bodies
are submitted to the Federal Agency for Water Ressuand its territorial agencies
directly or by mail as a letter with declared vaane mail notification.

Participants of state monitoring of water bodiess aesponsible for
completeness and validity of monitoring data suteditto the Federal Agency for
Water Resources and its territorial agencies.

The procedure and forms of submission of data vedeias a result of
observations of water bodies by stakeholders anfiederal executive agencies and
owners of water bodies and water consumers afeecably Order of the RF Ministry
of Nature from 06 February 2008 No0.30. This pragedwas elaborated in
accordance with the Statute on implementation atesmonitoring of water bodies
adopted by Resolution of the Government of the RusBederation from 10 April
2007 No0.219 "On adoption of Statute on implemeatatf state monitoring of water
bodies" and determines the procedure of free sidioni®f data required for the state
monitoring of water bodies by the stakeholders agnfederal executive agencies,
owners of water bodies and water consumers.

Federal Service for Environmental, Technologicalgd &uclear Supervision,
Federal Service for the Oversight of Consumer Rtmte and Welfare, State
Committee of the Russian Federation for FishergleFa Service for the Oversight
of Transport and federal executive agencies sigmpgv state-owned hydraulic
structures submit the data required for monitotmghe Federal Agency for Water
Resources.

Federal Service for Environmental, Technologicalgd a&Nuclear Supervision
submits the data received through control and ayer®f the supervised hydraulic
structures and through state environmental confrol respect of negative
anthropogenic impact on water bodies.

Federal Service for the Oversight of Consumer etmte and Welfare submits
the data received through social - hygienic momtpon assessment of water quality
in drinking and public water supply and on the ass®nt of the state of water bodies
used for recreation.

State Committee of the Russian Federation for Fyskseibmits the data
received through monitoring of state of water bypdal resources in respect of the
assessment of state of water bodies as a habitadtef biological resources.

Federal Service for the Oversight of Transport dtdrthe data received
through control and oversight of marine (includsgp commercial, specialized and
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fishing ports with the exception of ports belongtagfishing collective farms) and
inland water transport.

Federal executive agencies supervising organizatexploiting state-owned
hydraulic structures submit the data received tinoobservations of relevant water
economic systems including hydraulic structures.

Owners of water bodies and water consumers submidata received through
observations of water bodies (their morphometriarabteristics) and their water
protection zones to the relevant territorial agesa@f the Federal Agency for Water
Resources.

The data received through observations of waterelsobdy federal executive
agencies, owners of water bodies and water consumast be updated as of first
day of the month following the reporting year.

The data on emergencies and accidents in waterebotvater economic
systems, hydraulic structures or other water faeslj activities on liquidation of
consequences of emergencies and accidents aretsbmimediately to the relevant
territorial agencies of the Federal Agency for Wétesources.

The data on observations of water bodies are stdmmiin electronic media as
files with a cover letter, which contains the numbé submitted files, file names,
size, modification dates and the volume of submiiilata (number of objects and
filled lines in data submission forms). If possilthe submitted data are certified by
electronic digital signature.

The data are submitted to the Federal Agency foteYWResources and its
territorial agencies directly or by mail as a letteith declared value and mail
notification.

Federal Agency for Water Resources enters the fgmkbclata into data banks
of state monitoring of water bodies for watershesdrigts, water economy sites and
territories of constituent entities of the Rusdtaderation and the Russian Federation
as a whole.

As far as marine environment protection is conagrnmformation on
discharges of sewage water and pollutants to theissef primary importance. In
accordance with the Statute on implementation atesmonitoring of water bodies
water consumers keep record of sewage water agdalgy and submit these data to
territorial agencies of Federal Agency for Wateis®eces in accordance with the
established form and periodicity. Periodicity ofntol and the list of pollutants
which concentration is measured in sewage wateestablished when the standards
of permissible discharges (SPD) are elaboratedeaddrsed in accordance with the
method adopted by Order of the RF MNR No0.333 fratii2/2007.
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In accordance with this method the range of colatiosubstances at a first
approximation is limited to pollutants which contration is regulated in the sea
water. The list of substances which maximum perilissconcentrations (MPC) in
sea water were adopted was updated in 2010. Inrcdaooe with Order of
Rosrybolovstvo No.20 from 18/01/2010 "On adoptifigvater quality standards for
water bodies of fishery importance" this list ireds 103 substances. Standards for 3
more indicators (biochemical oxygen demand (BOD)ensical oxygen demand
(COD) and solids) are set by SanPin (sanitary egguls and standards) 2.1.5.2582-
10 "Sanitary-epidemiological requirements to protecof marine coastal water".

In accordance with the method mentioned above itieot pollutants which
concentration is measured in sewage water incltiaepollutants (out of those which
standards are set for sea water) which are detectedwage water. Standards of
permissible discharges are set for these substances

Generally standards of permissible discharges easeb for all the pollutants
standardized in sea water and present in sewag. Wafpractice however SPDs are
set only for those substances which dischargegtedia is charged.

The list of substances which discharges to theasarfvater (including seas)
are charged was adopted by the RF Government i3 ZB@solution of the RF
Government No.344 from 12/06/2003). This list coisgs 143 substances, but
guality standards of sea water are adopted only26osubstances, so SPD can be
applied to them only. Neither entities dischargisgwage waters nor entities
performing state environmental control have reagongo beyond these limits, so
only these 26 substances are subject to contpohictice.

Entities discharging water are responsible for kegstatistical records of
sewage water and the quantity of discharged pollstarhis responsibility creates
the legal background for determination of the distsubstances to be controlled In
accordance with the Federal plan of statisticarajpens, Federal Agency for Water
Resources is the federal executive agency resperfsibofficial statistical recording
and compiling official statistical information ihis field.

The form of state statistical observations [N2-W8dkhoz) "Data on water
use"] was adopted by Rosstat order No0.230 from QI20D9. The annexes to
instruction on filling this form include the lisf pollutants of 163 substances, which
are to be recorded by respondents. However inipeastatistical recording and data
submission to Rosvodresursy and Rosstat deal oty the substances for which
SPDs were adopted and which discharge to the sderged, i.e. the 26 substances
we have dwelt on above (this information is subsditbnce a year).

Federal information resources on pollutants engettie sea with sewage water
include the data on sewage water volume and catefmurified, insufficiently
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purified, not purified) and on the quantity of diseged pollutants which list is
presented in table 1.4. Only part of this informatis available for public use. For
example, the publicly-accessed central statisticdatabase of Rosstat
(http://Iwww.gks.ru/dbscripts/Cbsd/DBInet.cgi) comsps the data on discharges of
10 substances. The state report "On the state @tecpon of environment in the
Russian  Federation" includes data on discharges X§ pollutants
(http://www.mnr.gov.ru/regulatory/list.php?part=130

Table1.4.
Thelist of substanceswhich concentration isregulated in sea water,
which discharges are charged and subject to statistical recording

N in the list
of water N in the list
: . Substance
MPC in | quality of substances .
No. . . code in
Name of the pollutan sea water| standards in which
ltem . . Rosstat
mg/dm3 | fishery discharges areIist
water charged '
bodies
1 Ammonium ion 0.5 54 1 3
o | Sodium alkyl- 0.005 | 661 3 201
sulfonate
3 Boron 15 110 9 6
4 Suspended matter |10 143 13 113
5 | !ron (allforms 0.05 344 20 13
dissolved in water)
6 Cadmium 0.01 386 22 15
7 Potassium 390 387 23 58
8 Calcium 610 393 24 59
9 Cobalt 0.005 412 32 16
Magnesium (all
10 | forms dissolved in | 940 494 37 20
water)
11 Manganese (2+) 0.05 496 38 21
12 Copper (2+) 0.005 501 41 22
13 Methanol 0.1 506 42 23
14 Arsenic 0.01 569 46 25
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15 Sodium 7100 571 47 65
16 Oil and oil products | 0.05 600 48 80
17 Nickel 0.01 602 50 27
18 Synthetic surfactant§ 0.1 648 57 36
19 | Mercury 0.0001 743 62 34
oo | Lead (@l forms 0.01 749 64 35
dissolved in water)
21 Strontium 4.14 799 143 127
22 Sulphate-anion 3500 801 69 40
23 Chloride -anion 11900 964 87 52
24 DDT 0.00001 | 972 103 100
25 | Zinc 0.05 1018 90 55
26 BOD* 2 132

Note: sanitary standard is given for BOD; it also hashnober in the list of
substance, which discharges are charged, as spagmaent calculation procedure is
applied.

Legal and regulatory acts regulating activitiesthe field of monitoring of
environmental conditions and pollution cover thsues of information exchange
among monitoring participants and information se#gi for consumers in more
detail. The definitions of basic terms and concepésgiven in the federal law "On
Hydrometeorological Service'Féderal Law from 19/07/1998 No.113-FZ (edited on
11/07/2011) "On Hydrometeorological Service'). Note the following ones:

information on the state of environment and itduyimn is the data received
through monitoring of environment and its pollution

information product is the summarized informaticeceived through data
processing aimed for distribution or sale;

urgent information includes immediate storm alemsl (or) storm warnings
and instantly transmitted information on actual dondecasted rapid changes of
weather and environment pollution which can posthraat to life or health of
population and damage the environment;

general purpose information is the information otual or forecasted state of
the environment and its pollution received and pssed in accordance with the
procedure established by a federal executive agenitye field of hydrometeorology
or a related field and submitted to consumersdfesharge;

special information is the information submitteddanthe order of consumers
and at their expense;

information producer is an individual or a legatignprocessing data received
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through monitoring of the environment and its pdio;

data fund on the state of environment and its goluis the combination of
data and information products subject to long-tasa and storage;

storm alert is the information on forecasted natuaaards;

storm warning is the information on the natural dvdzwhich has already
started.

Legal background for usage of information on tleesbf environment and its
pollution and information products is determinedOhapter IV of Federal Law "On
hydrometeorological service".

In accordance with Article 14 information on thatstof the environment and
its pollution and information products are in opand public access with the
exception of the information which access is retstd by the legislation of the
Russian Federation.

General-purpose information refers to federal imfation resources in the field
of hydrometeorology and related fields.

In accordance with Article 15 the Unified State ®&und on the state of the
environment and its pollution is compiled throughll@ction, processing, recording,
storage and distribution of documented informatonthe state of the environment
and its pollution.

The content and structure of the documented infoomaon the state of the
environment and its pollution, the procedure ofcibsnpiling, recording, storage and
use as well as the procedure of establishment @opbsting of the unified data fund
on the state of the environment and its pollutioa determined by the federal
executive agency authorized by the GovernmenteRiissian Federation.

The documented information on the state of therenment and its pollution
included in the Archive Fund of the Russian Fedemnatn accordance with the
established procedure is stored in accordancetinth-ederal Law from 22 October
2004 No0.125-FZ "On archive keeping in the Russiageffation”.

In accordance with Article 16 legal entities irresfively of their legal status
and individuals collecting information on the staié the environment and its
pollution are to submit this information to the éedl executive agency in
hydrometeorology or a related field in accordandd whe procedure established by
the federal executive agency authorized by the @wwent of the Russian
Federation.

Legal entities irrespectively of their legal statasd individuals collecting
information on the state of the environment andpiddiution are to immediately
submit information on emergencies of anthropogeaitire which have produced or
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can produce a negative impact on the environmeattive federal executive agency
in hydrometeorology or a related field in accordamath the procedure established
by the federal executive agency authorized by tlmwe@Giment of the Russian
Federation.

In accordance with Article 17 the information or tstate of the environment
and its pollution and information products are siited to consumers free of charge
or on contract basis in accordance with the lefysiaof the Russian Federation.

General-purpose information is delivered to conggnas written texts, tables
or graphs via electric or post communication, tigloumass media as regular
communications or upon request of consumers.

Special information is delivered to users (consw@nen a contract basis.

Federal executive agency in the field of hydromedlegy and related fields is
to inform users (consumers) of the content of thienstted information on the state
of the environment and its pollution, on the wayis tnformation is delivered and on
organizations providing information services torgg§eonsumers).

The submission procedure of information on theestdtthe environment and
its pollution to individuals and legal entities @dreign states is established by
international treaties of the Russian Federatiod &yislation of the Russian
Federation on participation in international infetnon exchange in the field of
hydrometeorology and related fields and other ntiwmdegal acts of the Russian
Federation.

The Statute on submission of information on théestd the environment and
its pollution and anthropogenic emergencies whigbhehproduced or produce or can
produce a negative impact on the environment waptad by Resolution of the
Government of the Russian Federation from 14 Feb2@00 No.128.

This Statute sets the procedure of submissionfofrmation on the state of the
environment and its pollution and anthropogenic rgg@ecies which have produced
or can produce a negative impact on the environm@rthe Federal Service for
Hydrometeorology and environmental monitoring. Timformation is received on
the territory of the Russian Federation, includimignd sea waters, territorial sea and
the air space above them, within the exclusive egon zone, in continental shelf of
the Russian Federation, in ionosphere and circuesieial space using different tools
of information collection.

The information on the state of the environment pollution and
anthropogenic emergencies which have produced ropoaduce a negative impact
on the environment in accordance with the Fedeeal LOn hydrometeorological
service" is to be provided by legal entities iresp/ely of their legal status, and
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individuals collecting information on the statetloé environment and its pollution.

The submission of information on the state of theér@enment and its pollution
and anthropogenic emergencies which have producechm produce a negative
impact on the environment to the Federal Service Hgdrometeorology and
environmental monitoring is carried out to:

meet the requirements of the state, legal entitsl individuals for
hydrometeorological and heliographic informationl @ime information on the state of
environment and its changes;

timely identify and forecast environmental pollutjothe development of
natural hazards and rapid changes of weather wtachpose a threat to life and
health of the population, flight safety and naviglatand damage the environment
and economy;

keep the Unified state data fund on the state ef@mment and its changes.

General-purpose information and special informatmm the state of the
environment is submitted to the Unified state déiad on the state of the
environment and its pollution in accordance with 8tatute on the establishment and
supporting of the Unified state data fund on thetestof the environment and its
pollution

The list of information on anthropogenic emergessidich have produced or
can produce a negative impact on the environmethttla list of territorial agencies
receiving this information are determined by the ddétal Service for
Hydrometeorology and environmental monitoring upgmeement with stakeholders
among federal executive agencies of the constituartities of the Russian
Federation.

The information on anthropogenic emergencies wihiahie produced or can
produce a negative impact on the environment is edhately submitted to the
territorial agencies of the Federal Service for Hydeteorology and environmental
monitoring.

The scope of information and the submission ternes determined by the
mentioned territorial agencies upon agreement \Wagal entities and individuals
submitting this information.

The scope and the terms of submission of informatim the state of
environment, its pollution and anthropogenic emectgs which have produced or
can produce a negative impact on the environmenthbyMilitary Forces of the
Russian Federation are determined by special agmsnbetween the Ministry for
Defence of the Russian Federation and the Federaicg for Hydrometeorology
and environmental monitoring.

The information on the state of environment, itdytmn and anthropogenic
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emergencies which have produced or can produce gatime impact on the
environment received in the inland sea water,tteral sea, exclusive economic zone
and continental shelf of the Russian Federationudmeg operations within
international treaties of the Russian Federatiensubmitted by vessel captains
(expedition leaders) to the closest agency-levabt@ad radio centre (radio station) of
the Marine Fleet Service of the Ministry of Trandpof the Russian Federation or
State Committee for fishery of the Russian Fedamain accordance with the
standard procedures of the World MeteorologicalaDrzation; the information on
oil spills is submitted immediately.

The coastal radio centres (radio stations) tranfimaitreceived information to
the closest territorial agency of the Federal Servior Hydrometeorology and
environmental monitoring.

Federal executive agencies, executive agencidgafdnstituent entities of the
Russian Federation and local authorities suppoe fRederal Service for
Hydrometeorology and environmental monitoring irthalies aimed at ensuring
submission of information on the state of environtpeits pollution and
anthropogenic emergencies which have produced ropoaduce a negative impact
on the environment by legal entities and indivigual

The Statute on the establishment of the UnifiedeSData Fund on the state of
environment and its pollution was adopted by Rdswiuof the Government of the
Russian Federation from 21 December 1999 No0.1410.

This Statute sets the procedure for establishmedtkaeping of the Unified
State Fund of Data on the State of the Environnaet Environmental Pollution
(further referred to as Unified State Data Funth.nhain task is to accumulate and
store information on the state of environment atsd pollution to deliver this
information to industries, Military Force of the gdilan Federation and population of
the country.

The Unified State Data Fund is an organized andsteotly updated
combination of documented information on the stdtenvironment and its pollution
received through activities of the Federal Servioe Hydrometeorology and
environmental monitoring, other stakeholders anfexgral executive agencies, their
territorial agencies, executive agencies of thesstuent entities of the Russian
Federation, individuals and legal entities irrespety of their legal status in the field
of hydrometeorology and related fields (meteoro]agynatology, agrometeorology,
hydrology, oceanology and heliogeophysics), momtpof the state of environment
and its pollution (further referred to as particifsa of activities in the field of
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hydrometeorology and related field§)

The Unified State Data Fund comprises documenttagong general-purpose
information and special information in the field bydrometeorology and related
fields.

General-purpose information refers to federal imation resources in the field
of hydrometeorology and related fields.

Information of the Unified State Data Fund is ol publicly-accessed with
the exception of information for which access istnieted by the legislation of the
Russian Federation.

Centralized recording of the documents of the WdifiState Data Fund,
methodical guidance on completing, recording, syatezation of documents and
their structure, ensuring their integrity and coiapte of data formats on electronic
media are implemented by the All-Russian Researchstitite of
Hydrometeorological information - World Data Cenfferther referred to as World
Data Centre) in accordance with the procedure kshaa by the Federal Service for
Hydrometeorology and environmental monitoring ic@dance with the legislation
of the Russian Federation on the Archive Fund & Russian Federation and
archives and normative legal acts of the Federehi&al Agency of Russia.

The list of data for centralized recording and téwens of their submission to
the World Data Centre are agreed by the particgpahtactivities in the field of
hydrometeorology and related fields with the Fed8evice for Hydrometeorology
and environmental monitoring.

Participants of activities in the field of hydroraetology and related fields
ensure completion and storage of documents whifgr te the Unified State Data
Fund upon agreement with the Federal Service fodréipeteorology and
environmental monitoring.

Participants of activities in the field of hydroreetology and related fields are
to submit general-purpose information which reterthe Unified State Data Fund to
the World Data Centre.

18 We should note that the activity in the field gfdhometeorology and related fields in the Russian
Federation is subject to licensing (in accordanitk the Federal Law "On licensing of some activitpes"
N99-FZ from 04/05/2011). For the past decade tResolutions of the RF Government have been adopted
(No. 324 from 20/05/2002, No. 497 from 13/08/200®] &No. 1216 from 30/12/2011); each consecutive
resolution calls off the effect of the previous sn@ne of the main license requirements in alldtbeuments
is the submission of information received by p@tiats of activities in the field of hydrometeorgjoand
related fields to the Unified State Fund of Data tbe State of the Environment and Environmental
Pollution. However the last document adopted indbdmer 2011 states that the activities in the fadld
hydrometeorology and related fields carried outhie course of engineering surveys are not sulbgect
licensing. Thus the range of entities which adtgitare subject to licensing was narrowed. Actudlly
includes only Roshydromet institutions. Now it isvius that the licensing itself which is also cadrout
by Roshydromet has lost its point completely.
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Special information in the field of hydrometeorojognd related fields which
refers to the Unified State Data Fund can be subdib the World Data Centre on a
contract basis’.

World Data Centre informs consumers of the orgditma providing
information services and the content of the Unifszdte Data Fund.

Federal Service for Hydrometeorology and envirortiaemonitoring controls
the formation of the Unified State Data Fund ansuees document safety employing
specialists of the Federal Archival Agency of Ras®ther stakeholders among
federal executive agencies, executive agencieshefcbnstituent entities of the
Russian Federation (upon agreement).

The statute on information services in the field hyidrometeorology and
environmental monitoring was adopted by Resolutddnthe Government of the
Russian Federation from 15 November 1997 No. 1425.

This Statute regulates the issues of informatiorvises provision by the
Federal Service for Hydrometeorology and environtademonitoring (Roshydromet)
to information addressees irrespectively of thegal status.

Information services in the field of hydrometeogpoand environmental
monitoring imply the submission of real time anagmostic, analytical, reference,
general-purpose and special information by Roshydtarganizations.

General-purpose information in the field of hydréewology and
environmental monitoring is submitted to informatimonsumers free of charge or for
payment which does not cover the costs of thesdcesr(see Annex 3). The costs of
these services are compensated for by the fededgleb.

The general-purpose information in the field of tomdeteorology and
environmental monitoring is submitted to governmérdgencies of the Russian
Federation, governmental agencies of the constitieriities of the Russian
Federation and agencies of the unified state sy&temprevention and liquidation of
emergencies free of charge.

Other consumers of general-purpose information ime tfield of

" The main drawback of the Statute on the estabksiirand supporting of the Unified State Data
Fund is complete disregarding of rights of privatdividuals - participants of activities in the Ifieof
hydrometeorology and related fields for the infotioa on the state of environment and its pollution
received by the on their own (at their expenseteir own purposes or for sale). These individimdsg
owners and managers of this information shouldrvestneir rights for it after the information isgsd to
the Unified State Data Fund. The only possibildy it is the contract mentioned in the text. Wewdtioote
the inadequacy of the terngpecial information, which definition in the Federal Law "On
hydrometeorological service" states only the wayitefsubmission without saying anything of receipt
conditions.
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hydrometeorology and environmental monitoring arppéied with this information
for payment compensating the costs for its prefaratopying and transmission via
communication channels, including the Internet postal service.

Special information in the field of hydrometeorojognd environmental
monitoring is submitted to information consumerdhim the framework of joint
programmes (agreements) and contracts for sergic@dormation provision.

The procedure and the terms of submission of inddion in the field of
hydrometeorology and environmental monitoring t@ thlilitary Forces of the
Russian Federation are determined by special agm@srbetween Roshydromet and
Military Forces of the Russian Federation on hydstaorological support of their
activities.

The transmission of information in the field of hgtheteorology and
environmental monitoring to the global telecommatimn network of the World
Meteorological Organization from points of the matate observation network
included in the WMO international observation netwas implemented in
accordance with the legislation of the Russian Faaen regulating international
information exchange and procedures establisheédeo WMO.

If the information in the field of hydrometeorologgnd environmental
pollution monitoring is legally received from Roshgmet organizations and
institutions and if the information compiled on ltasis is commercially distributed, a
reference to the information source is required.

In respect of the observation data of environmeptdlution in the Russian
seas received by Roshydromet we should note tlegetdata are submitted, apart
from World Data Centre, to the State Oceanograptsttute (SOI) which is also a
Roshydromet institutiofi On the basis of the analysis and summary of these
SOl issues "Yearbooks of sea water quality by hgldemical parameters", displayed
at the website of the Institute (http://oceanogyanit).

The following level of generalization of marine jution data is revealed in the
"Annual Reviews of state of environment and envmental pollution in the Russian
Federation" issued by Roshydromet. These revieeslmplayed on the website of
Institute of Global Climate and Ecology (IGCE) ddished jointly by the Russian
Academy of Sciences and Roshydromet (http://wwwe.igg. Finally, these data
form the basis for the annual state report "On d$kete and protection of the
environment of the Russian Federation” issued byMimistry of Natural Resources

'8 Apart from it observation data of environmentallytion and state of the Caspian Sea are submitted
by organization-observers to the Caspian Marineer8ific Research Center - a regional Roshydromet
institution.
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and Environmental Protection of the RF (http://wwnr.gov.ru). From time to time
wider summary reports are issued such as the répoends and dynamics of
environmental pollution in the Russian Federatibtha turn of 20th-21st centuries”
issued by IGCE (and displayed at its webSite)

As we can see, Roshydromet successfully copestiagtmotifying function of
environmental monitoring, but it is not enough fenvironmental protection.
Monitoring results can't be restricted to reporig aeviews, and monitoring should
not come to no purpose. The increase of monitoeiffigiency is possible due to a
wider use of the received data for regulation otheopogenic load on the
environment, and transformation of monitoring frartthing-in-itself" into a "thing-
for-us". To achieve it, mechanisms and implemeoagrocedure of instructive,
preventive and controlling functions of environna@ntmonitoring should be
developed.

As it has already been mentioned, monitoring ofewhtological resources and
monitoring of subsoil state are implemented in karssseas alongside with
monitoring of water bodies and monitoring of stated pollution of the marine
environment. Data received through these typesiaf@mental monitoring are less
available for the wide public than the data on marpollution; they are mostly
presented in scientific publicatidis The exception is the data on fish catches
published and regularly updated at the websitb®f'Centre of monitoring system of
fishery and communication” (http://www.cfmc.ru) gudinate to Rosrybolovstvo.

Giving a general description to the state of thé&rmation system of
environmental monitoring of Russian seas (and ottadural objects) we can note
that it is like a ship without sails (though thapsis quite well-equipped). There is
one "sail" anyway. This is the right of every indwal for valid information on the
state of environment, as stated in the Russian tQaien. We can say though that
the information system of environmental monitorsgmehow copes with this task.
But this "sail" is not enough for the "ship" to chathe required speed and adhere to
the right course. At this point we should rememéeother important constitutional
right - the right of every individual for the fav@ble environment. To ensure this
right, monitoring data should be used not onlyifdorming the individuals, but also
for regulating the load on the environment. Thigil"sis still missing in our
navigation system.

19 This report in particular presents the data onrétiiction of pollutants inflow from the Russian
coast of the Caspian Sea which occurred at theofutre century.

22 Until recent time the results of monitoring of e&biological resources in the Volga-Caspian basin,
including the data on fish stock and state of @bitat had been published in fishery research wevie
published by FSUE "KaspNIRKh" annually. Unforturigtinis practice was ceased in 2006.
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1.4. Increasing the efficiency of state environmental monitoring
procedure

As it has already been noted, the amendments toFdderal Law "On
Environmental Protection" introduced by Federal lNdav331-FZ from 21 November
2011 aimed at increasing efficiency of the statarenmental monitoring came into
force on 1 January 2012. This section of the bsotoigive a detailed analysis and
characteristics of these changes.

First changes were introduced into the definitidrthee term “"environmental
monitoring”. The definitions of environmental manihg in the previous and the
current version of the law differ in their conteMle will further explain these
differences. Let us look into the new definitiorfi the term environmental
monitoring, which states that it impliastegrated observations of the state of
environment, including natural environment components, natural ecological systems
and of ongoing processes, phenomena and assessment and forecasting of changes in
the state of the environment. We should note that this definition is better thha
previous one, as it is more specific in respechohitoring objects.

In the new version of the law environmental momigrimplies only state
environmental monitoring. The previous edition bé tlaw covered monitoring in
general and considered state monitoring as a tyfp¢hie general monitoring
iImplemented by federal executive agencies. We giveegative assessment to this
innovation, as it disregards the environmental aoimg implemented by resource
users (it is more often called industrial, or local target). Now this monitoring
should be referred either to state environmentalitoaong (as its implementation at
the local level) or to engineering and environmergarvey or to industrial
environmental control. However neither of theseiards can be regarded as
successful (see Chapter 2).

In our opinion, it should be advisable to adhergh® general definition of
environmental monitoring and single out three catieg: 1) federal (national)
monitoring, carried out by federal executive agesci2) territorial monitoring
implemented by constituent entities of the Fedemati3) local monitoring
implemented by resource users. First two categodan be joined in state
environmental monitoring.

In accordance with the new edition of Article 68tbe Federal Law "On
environmental protection", state environmental rtemg is implemented within the
framework of the unified system of the state enuimental monitoring by federal
executive agencies, governmental agencies of thstitwent entities of the Russian
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Federation within their competence determined by ldgislation of the Russian
Federation through establishing and supporting bSeovation networks and
information resources within the framework of thaified system of state
environmental monitoring and through establishingd ase of the state data fund by a
federal executive agency authorized by the Govemmiethe Russian Federation.

Thus the new edition of the law gives a new bidlhe Unified State System
of Environmental Monitoring (USSEM), which estabigent was stipulated for in
Resolution of the RF Government No. 1229 from 24/923 and Order of the
Ministry of Environment Protection and Natural Reses No. 49 from 09/02/1995
(both acts were later called off). We can't butenihat the idea looks much better
after its re-birth, due to clearer definitions difjectives, tasks, subsystems and their
functions.

After going through many trials, the law clearlptsts that the objective of the
state environmental monitoring is to ensure envirental protection (Article 63,
item 1). Let us compare this phrase with the osedubefore: the objective of
environmental monitoring is meeting the requireraesftthe state, legal entities and
individuals as regards to valid information neeétadprevention and (or) decreasing
of negative consequences of environmental changes.

According to the new edition of the Federal Lawe tfasks of the unified
system of the state environmental monitoring ar®ksws:

regular observations of the state of the envirortmereluding environment
components, natural ecological systems and of psase phenomena and changes of
the state of the environment;

storage, processing (generalizing, classificatmnpformation on the state of
environment;

analysis of the received information to timely itiBnchanges in the state of
environment under the impact of natural and (othi@pogenic factors;

provision of state government agencies, local guvent agencies, legal
entities, individual entrepreneurs and individuaith the information on the state of
environment.

And another important innovation. The Statute oa WSSEM from 1995
(called off) and the Statute on the organization anplementation of the state
environmental monitoring from 2003 (still in effediut likely to be called off or
amended) defined monitoring subsystems at by-lael.|l&ow the list of subsystems
Is given in the Federal Law "On Environmental Pcota", according to which
(Article 61, item 3), the unified state system ofvieonmental monitoring includes
the following subsystems:

state monitoring of the state of environment andrenmental pollution;
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state monitoring of atmospheric air;

state monitoring of radiation situation in the Rass-ederation;

state monitoring of lands;

state monitoring of fauna objects;

state monitoring of forest pathology;

state monitoring of subsaoil;

state monitoring of water bodies;

state monitoring of water biological resources;

state monitoring of inland sea water and territosaa of the Russian
Federation;

state monitoring of exclusive economic zone ofRussian Federation;

state monitoring of continental shelf of the Rusdtaderation;

state monitoring of the unique ecological systerhake Baikal;

state monitoring of game resources and their habita

Having compared this list with the one presentedtha Statute on the
organization and implementation of the state emvirental monitoring from 2003,
we can see that the new list is by far longer (@&eehunderlined new monitoring
subsystems). The majority of new subsystems erdagea result of new laws which
describe them in detail. For example, monitoring wadter biological resources
appeared in the list due to the adoption of theeFddLaw "On fishery and
conservation of water biological resources" adoptddecember 2004.

It is quite different from the state monitoring ehvironment state and
pollution, which is the name of monitoring of staté the environment and its
pollution in the new edition of the law "On enviroantal protection”.

As we know, until 1 January 2012 legislation of Bie stipulated for two types
of state environmental monitoring: &jvironmental monitoring in accordance with
the law "On environmental protection”; Zyonitoring of the environment and
environmental pollution in accordance with the law "On hydrometeorological
service". This did not bring any benefit, espdgitdking into account the fact that
the effect of the Statute on the organization amgblementation of the state
environmental monitoring did not cover the monmgriof the environment and
environmental pollution.

Finally, legislators managed to overcome this adstaFirst of all, the new
edition of the law "On Environmental Protection" difeed the definition of
environmental monitoring, and second, themonitoring of environment and
environmental pollution in the law "On hydrometeorological service" wasamed
into monitoring of state of the environment and environmental pollution, and the
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latter was included into environmental monitorirmncept as a sub-system. That is
what legislators can be praised for.

Let us pay our attention to the functions of fetez&ecutive agencies
participating in the implementation of the stateimmmental monitoring.

According to Article 63.1, item 4 of the Federalw.dOn Environmental
Protection”, federal executive agencies implemgnsitate management in the field
of environmental protection, federal executive ages authorized to run the
subsystems of the unified system of the state enmental monitoring in accordance
with the federal laws perform:

search, receipt (collection), storage, processngiMarizing, systematization)
and analysis of information on the state of the iremvnent, the ongoing
environmental processes phenomena and environnedraages;

search, receipt (collection), storage, processngiMmarizing, systematization)
and analysis of information on the objects prodgcimegative impact on the
environment, the nature, type and scope of suchamp

assessment of the state of the environment anddstiag of its changes under
the impact of natural and (or) anthropogenic fagtor

determination of relations between the impact ofirs and (or) anthropogenic
factors on the environment and changes of the stdatee environment;

elaboration of offers on prevention of negative atipon the environment and
submission of these offers to governmental agentmeal authorities, legal entities
and individual entrepreneurs;

submission to governmental agencies authorizednfdement state control
(oversight) and law-enforcement agencies of infdioma on breaking of
environmental standards as a result of the imphaatural and (or) anthropogenic
factors and offers aimed at elimination of sucHations;

submission to governmental agencies and local atidso of offers to be
considered in preparation of territorial plannirgcdments and (or) offers on changes
of the mentioned documents to create favourabl@litons for human well-being,
restrict negative impact of economic or other aftion the environment, ensure the
protection and efficient use of natural resouraestiie benefit of living and future
generations;

issue of urgent information on the necessity taicednegative impact on the
environment of natural and (or) anthropogenic fes;to

assessment of efficiency of the organized natunsewation activities;

development and exploitation of data bases formé&tion systems in the field
of environmental protection;

storage of information on the state of environmémg, ongoing processes and
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phenomena, environmental changes and submissionthisf information to
governmental agencies, local authorities, legaltiest individual entrepreneurs and
individuals.

It should be noted that this list of authoritiesfedleral executive agencies to
some extent covers all the functions of environmemionitoring that we have
mentioned, including controlling and instructivenétions which are referred to for
the first time. Though the instructive functionasvered superficially (concerning
only offers on prevention of negative impact, ehation of violation of
environmental standards, accounting for environaldactors in land use planning),
things are about to get going. Ideally, the indtmgcfunction is a mechanism linking
monitoring results with environmental standardisgtt

Things seem to get going in the right directiont lhere are still some
concerns left. The main concern is that all the BldSsubsystems will be directed
exclusively at environmental protection. The fdcdttthe objective of environmental
monitoring is environmental protection is right ancdhportant, but USSEM
subsystems can nevertheless perform other tasksexXample, the task of water
bodies monitoring is to support water economy, tnedtask of monitoring of water
biological resources is to support fishery. If fubsystems are to focus on only one
task, the USSEM-II is to follow the steps of USSEM-

Moreover, USSEM subsystems can become parts of &deral monitoring
and information systems, for example the Russiarfiddh Emergency Response
System (RUERS) or the Unified System on Situatiothe World Ocean (see section
1.5). So, the subsystem of monitoring of state palbution of the environment,
supervised by Roshydromet, at the same time acts @amctional subsystem of
observations, assessment and forecasting of hydeonadogical and heliographic
hazards and environmental pollution of the Rusd&iafied Emergency Response
System (SHTORM).

The Statute on SHTORM adopted by Roshydromet Oider 25 from
04/02/2008 was elaborated in accordance with tla¢utet on the Russian Unified
Emergency Response System, adopted by ResolutiaheofGovernment of the
Russian Federation from 30 December 2003 No.794 RBedolution of the
Government of the Russian Federation from 24 Mal®87 No. 334 "On the
procedure of collection and exchange of informabonprotection of population and
territories from natural and anthropogenic emergenin the Russian Federation”.

We should note that in accordance with the Staiat€ HTORM, it is designed
for:

monitoring and overall assessment of the state of environment (!);
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identification and forecasting of natural hazarttydfometeorological and
heliographic ones) and extreme environmental gohut(including radioactive
pollution);

immediate transmission of urgent information onroydeteorological hazards
and warnings about extreme environmental pollutiongovernmental agencies,
RUERS management agencies and population;

provision of hydrometeorological information foraseh and rescue and
recovery operations in the emergency-hit areas.

Another legislative innovation which came into feren 1 January 2012 is the
State Data Fund of State Environmental Monitorimgich is covered in Article 63.2
of the Federal Law "On Environmental Protectiom'.alccordance with this Article,
State Data Fund is the federal information systemviding data collection,
processing and analysis and including:

information contained in data bases of the subsysiaf the unified system of
the state environmental monitoring;

results of industrial control in the field of emmrmental protection and state
environmental oversight;

data of the state registration of facilities pradgca negative impact on the
environment.

The establishment and exploitation of the stata datd are implemented in
accordance with this Federal Law, legislation ot tRussian Federation on
information, information technologies and infornoaiti protection and other
normative legal acts of the Russian Federation.

Federal executive agencies authorized to implenstate environmental
monitoring and governmental agencies of the caresiit entities of the Russian
Federation participating in the state environmemt@nitoring are to submit the
information received through monitoring activittesthe state data fund.

The procedure of creation and exploitation of ttetesdata fund, the list of
contained information, the procedure and conditi@fisits submission and the
procedure of information exchange are set by thee@wnent of the Russian
Federation.

The information included in the state data funtbide used by governmental
agencies, local authorities, legal entities, indiial entrepreneurs and individuals in
planning and implementation of economic or othéivaes.

The information included in the state data fungubmitted to governmental
agencies, local authorities, legal entities, indiinl entrepreneurs and individuals in
accordance with the procedure established by tlgsldion of the Russian
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Federation.

The information included in the state data fund @odting to the threat of
emergency situation, including natural hazards, tanthe state of the environment
within emergency situation zones is to be immediaseibmitted to the unified
emergency response system.

The information included in the state data fund @othting to the possible
harmful impact on the population of the state oé #nvironment and natural
components is to be immediately submitted to tlikeerd@l state agency for sanitary-
epidemiological oversight.

The exchange of information within the frameworkloé unified system of the
state environmental monitoring and between the iedhifsystem of the state
environmental monitoring, the unified emergencypoese system and agencies
authorized to implement federal state sanitary-@pidlogical oversight, the
submission of this information to governmental ages local authorities, legal
entities, individual entrepreneurs and individualaot charged.

On the basis of the information contained in thetestdata fund, a federal
executive agency authorized by the Government ®fRhbssian Federation prepares
an annual state report on the state and proteaiothe environment, which
preparation and distribution is set by the Govemino¢ the Russian Federation.

Once the law has just come into effect it is diffico assess the significance of
the State Data Fund of the State Environmental dang (SDFEM). We should
note the combination of the data of environmentabnitoring, industrial
environmental control and state register of thdifes producing a negative impact
on the environment is a positive solution. Buthié ISDFEM objectives are restricted
to collection and storage of information and itagesto preparation of the state report
on the state and protection of the environment,etfierts are of no worth, as the
existing agencies can manage these tasks.

If the establishment of the SDFEM facilitates imi@tion exchange, data
analysis and generalization, this initiative is eaghed. The Unified State Data Fund
on the State of Environment and its Pollution (UPDFSDFEM predecessor
(mentioned above) could not completely cope withséh tasks. This especially
concerns information exchange - the data submittede USDF become a top secret
even for organizations of Roshydromet, which igpoasible for running the data
fund. In our opinion, the new data fund will suedan information communication
only in case it acts as an independent instituiothe Ministry of Natural Resources
and Ecology of the RF having a legal entity status.
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There must be much more benefit from SDFEM thaseé@ms at first sight. It
can solve one of the burning problems of envirortladermonitoring and
environmental protection. This problem consists amtremely low level of
information support of the federation constituemititees by federal executive
agencies implementing environmental monitoring. Tdaa of monitoring held
within the RF constituent entities are submittedht® federal centre bypassing local
authorities or sold to them, territorial observatinetworks are recommended to
satisfy local needs.

Thus the data of environmental monitoring are foumgdlace where there's no
need for them except for the local level where tlaeg really needed as nature
conservation problems can be solved only at lo®atll There's another reason for
the fact that the systems of environmental momtprand environmental standard-
setting in Russia are not interrelated, bringingmgual benefit (the benefit of each
system separately is much lower).

How can SDFEM help to solve this problem? The amss/é¢o create jointly
with executive agencies regional branches of tine fiesponsible for data collection
from SDFEM subsystems operating in the constitestities of the federation, data
analysis and generalization and use for environah@mbtection.

In accordance with the new definition of environt@monitoring, its objects
are the components of natural environment and alagéoological systems. It means
that SDFEM is to collect and generalize the dataob$ervations of separate
environment components and large natural ecosystemet as seas). This task may
be entrusted to federal executive agencies redgendor running SDFEM
subsystems corresponding to certain environmenpooents.

In conclusion we can note that changes introducedlegislation on
environmental monitoring are directed at its in&@n. In our opinion these changes
are positive, but let us hope they will not brileg tmany restrictions. The ideas are
good, but they do not determine the ways theyahkeetimplemented, therefore their
implementation depends on executors.

We should note that apart from Federal Law "On Exnmental Protection”,
sufficient changes were introduced to Federal Liamnf21 November 1995 No.170-
FZ "On the use of atomic energy". Control of radiatsituation was replaced by
monitoring. It was also specified that the statenitwoing of radiation situation in the
Russian Federation is part of state environmentahitoring and is implemented
within the framework of the unified state automatednitoring system of radiation
situation in the Russian Federation and its fumetiosubsystems. We paid our
attention to this fact as seas, including the Gasfea, are sure to be the objects of
the state monitoring of radiation situation.
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1.5. Integration of subsystems of the state environmental
monitoring of marine water areas at federal level

As it has been mentioned, 6 out of 10 types of renvnental monitoring
stipulated for in the Statute on the organization @amplementation of the state
environmental monitoring from 2003 refer to the manng of marine water areas. 9
out of 14 subsystems of the Unified System of Eorvinental Monitoring refer to
marine monitoring.

Actually only three USSEM subsystems (types of estanvironmental
monitoring) have been operating in seas for decallesse are: monitoring of water
biological resources implemented by Rosrybolovstvagnitoring of state of
environment and its pollution implemented by Rosbyaet and monitoring of water
bodies implemented jointly by Rosvodresursy andhigdsomet.

Though observations of radiation situation, stdteutsoil, game resources and
their habitat are carried out regularly, they amamnty restricted to coastal area, they
are not bound in space, time and parameters argrwlong-term programme.

It is quite difficult to determine what is meant the state monitoring of inland
sea water and territorial sea, continental shedfetclusive economic zone. As it has
been mentioned with the reference to the Statut¢henstate monitoring of water
bodies and the Statute on Roshydromet, this mamgias more likely to mean the
monitoring of state of the environment and pollati@pplied to marine water areas
(we offer to call it monitoring of state and poitnt of the marine environment).

Now it is advisable to bring the concept of watedies monitoring in line with
the actual situation where this monitoring type'ttha considered as an independent
type (subsystem) of monitoring. Actually the monitg of marine water areas is a
combination of monitoring types (subsystems) opegain seas. The emergence of
USSEM facilitates the solution of this task. Théaglen the search of solution can be
explained by legislators' laziness. The suggeséghitons of monitoring of inland
seas water and territorial sea, continental shedf exclusive economic zone are
presented in Table 1.5.
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Table 1.5.
The existing and offered definitions of sea water areas monitoring

Type of Definition of monitoring

monitoring Legislative act -

of sea water Existing Suggested

areas

State Federal State environmental monitoring of inland sé&date environmental monitoring of inland

environment| Law No.155- water and territorial sea, which is part of theaestgea water and territorial sea is a functignal

al FZ from 31| environmental monitoring (state ecologicabmbination of subsystems of the Unified

monitoring | July 1998 "On monitoring) of the Russian Federation, is State System of Environmental Monitoripng

of the inland inland sea system of regular observations of the state implementing regular complex

sea  watelwater, marine environment and bottom sedimentg abhservations of state of maripe

and territorial  seg terms of physical, chemical, hydrobiological amhvironment, marine ecosystems and

territorial and adjacentmicrobiological parameters and the assessmastiural resources, the assessment |and

sea zone", Atrticle| and forecasting of changes under the impactfaiecasting of their changes to conserve

36, Item 1. natural and anthropogenic factors. marine environment and natural resources

and support marine activities within the
inland sea water and territorial sea of the
RF.

State Federal State monitoring of continental shelf , which BState monitoring of continental shelf is a

monitoring | Law No0.187- part of the unified state system of environmeptahctional combination of subsystems |of
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of FZ from 30| monitoring of the Russian Federation, is a systdm Unified State System of Environmental
continental | November of regular observations of the state | donitoring implementing regular complex
shelf 1995, "On| environment, including marine environment amtbservations of state of maripe
continental bottom sediments, including the parameterg environment, marine ecosystems and
shelf" chemical and radioactive pollutiomatural resources, the assessment |and
Article 33 hydrobiological and microbiological parameteferecasting of their changes to conserve
and their changes under the impact of natural amakrine environment and natural resources
anthropogenic factors. and support marine activities within the
continental shelf of the RF.
State Federal State environmental monitoring of exclusiv@tate monitoring of exclusive economic
monitoring | Law No. 191- economic zone, which is part of the unified statene is a functional combination [of
of exclusive| FZ from 19 system of environmental monitoring of thgubsystems of the Unified State System of
economic | December Russian Federation, is a system of regulamvironmental Monitoring implementing
zone 1998 "On| observations, assessment and forecasting ofrédgalar complex observations of state| of
exclusive state of marine environment and bottomarine environment, marine ecosystems
economic sediments, including observations of tlend natural resources, the assessment and
zone", Article| parameters of chemical and radioactif@ecasting of their changes to conserve
29, item 1. pollution, hydrobiological and microbiologicamarine environment and natural resources

parameters and their changes under the impa
natural and anthropogenic factors.

iciraf support marine activities within t

he

exclusive economic zone of the RF.
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Is it good when several USSEM subsystems parteipatmonitoring of the
same natural object, for example, the Caspian 8eatr opinion, it is beneficial
when their activities are coordinated and the keszkidata help to make the
assessment of the state of the environment mor@ratansive, objective and useful
for ecologists. To achieve this we can allow (withtasonable limits) duplication of
observations and partial inconsistency of the xezkdata.

In this relation we should note that monitoringvedter biological resources
and monitoring of state and pollution of the enmireent carried out in seas, duplicate
each other to a certain extent. The monitoring afewbiological resources includes
observations of habitat, including hydrological amgbdrochemical parameters, and
monitoring of state and pollution of the marine ieonment includes observations of
hydrobiological parameters characterizing not ahly quality of the environment,
but also the state of the forage stock for waterdsiources.

Besides, these two subsystems of marine monitoreefd each other as the
links between abiotic and biotic parameters of magcosystems make it possible on
the one hand to determine the reasons for fiskksigoamics (which is a task of
monitoring of water biological resources), and be bther hand to determine the
consequences of changes of hydrological and hydmidal regime, the pollution of
marine water and bottom sediments (which is a tEskmonitoring of state and
pollution of the marine environment).

Therefore the key word in the suggested definitiohsnonitoring of marine
water areas is combination, which is synonymousociperation and integration. It
should be noted that here we talk abduwrictional combination in contrast to
structural combination. It is time to stop the mipés to move the monitoring
subsystems from one agency to another. When theseps refer to multifunctional
subsystems, they should be foiled at once.

Actually there are two ways to combine monitoringpsystems: 1) at the level
of observation networks; and 2) at the level obinfation resources. The first way
leads to the creation of the unified observatiormymmme and the second - to the
unified information system. To our regret, the tielas between different executive
agencies characteristic of the modern system @& stanagement do not make it
possible to develop, adopt and implement a unifig@ragency programme of
monitoring of marine water areas.

The only way left is to combine information res@scAnd there is a surprise
for us. It turns out, that our country is half watyead due to the establishment of the
Unified State System of Information on World Oc€B&IMO) within the framework
of the Federal Target Programme (FTP) "World Ocean”
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In accordance with the concept of the FTP "Worlee&t adopted by Decree
of the President of the RF No.11 from 17 Januar97190n Federal Target
Programme "World Ocean", ESIMO is to support:

increased efficiency of management of activitiesttaly and use the World
Ocean resources and control its state;

submission of real-time information to decision akdrs and direct
Implementation of certain activity types;

establishment of data banks of normative documentaand tools of
metrological support;

development of different monitoring types to suppbe development of the
World Ocean and implementation of marine activjties

submission of generalized or special informatiorsatve various problems
which do not require real-time access to data;

information exchange among similar systems withie framework of
international cooperation.

Main ESIMO functions are as follows:

collection, processing, accumulation and distrimutof information on the
World Ocean;

long-term guaranteed storage of information andateye of specialized
databases;

iIssuing information products and delivering thenstakeholders;

information support of programmes and projectsesearch and practical
use of seas and oceans;

acting as data centres in international programmes.

According to the Statute on the Unified State Systé Information on World
Ocean, adopted by Resolution of the RF Governmesrh f29 December 2005
No0.836 the Unified State System of InformationWirld Ocean is an information
system designed to supply the marine activitiesthef Russian Federation with
complex information received from information syste of the federal executive
agencies and the Russian Academy of Science.

ESIMO contains the data received through obsemstioneasurements and
research on the state of the marine environmentradaresources of the World
Ocean and anthropogenic facilities in marine wateras, in the Arctic and the
Antarctic, on islands and coastal areas, the datsea transport, commercial fishing,
production of mineral resources and other typasnaifine activity, social - economic
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and other information required to study and useadiseurces of the World Ocean and
to control its state.

The functioning of the unified system is supportey integration and
efficient use of the following information systemserforming collection,
processing, accumulation, storage, protection asttilmbtion of information on
the situation in the World Ocean:

a) the Ministry of the Russian Federation for Cikfence, Emergencies
and Elimination of Consequences of Natural Disaster

b) Ministry of Foreign Affairs of the Russian Fedton;

c) Ministry of Defence of the Russian Federation;

d) Federal Security Service of the Russian Fedgrati

e) Federal Guard Service of the Russian Federation;

f) Ministry of Education and Science of the Rusdtaaderation;

g) Ministry of Natural Resources and Environment thie Russian
Federation;

h) Federal Service for Hydrometeorology and Envinental Monitoring;

1) Ministry of Industry and Trade of the RussiardEration;

J) Ministry of Communications and Mass Media of fRessian Federation;

k) Ministry of Transport of the Russian Federation;

[) Ministry of Economic Development of the Russkederation;

m) Ministry of Energy of the Russian Federation;

n) Federal Space Agency;,

0) Federal Agency for Fishery;

p) Russian Academy of Science.

Federal Service for Hydrometeorology and environaenmmonitoring
coordinates the activities on supporting of thecfioming of the Unified System.

Federal Service for Hydrometeorology and Environt@erMonitoring
jointly with stakeholders among federal executivgerecies and the Russian
Academy of Science forms the interagency committeesolve the tasks and
consider the issues of intersectoral importancefunctioning of the unified
system, determines its competence, appoints thepehson and the composition
of the committee.

To support the functioning of the Unified Systeeqdral executive agencies
and the Russian Academy of Science:

appoint organizations - centres of the Unified 8ystdetermine their rights
and responsibilities connected with supplying offoimation resources,
technological, technical and other tools of infotima systems for the Unified
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System;

upon agreement with the Federal Service for Hydteorelogy and
environmental monitoring adopt the regulations pratedure for the activities of
the Unified System centres.

The Unified System Centres ensure informationatl aachnological
interaction of information systems, integration afformation resources,
submission of the scheduled information on theasibm in the World Ocean to
governmental agencies of the Russian Federatiorergmental agencies of the
constituent entities of the Russian Federationallegntities and individuals
carrying out marine activities and support inteioral exchange of information on
the situation in the World Ocean in accordance Withestablished procedure.

The Unified State System of Information on Worlde@o has been operating
long and efficiently (http://www.esimo.ru), it combes to develop, improving
technologies and adding new information resourcesiding data of observations
held within the framework of marine monitoring. Asunified information platform,
it facilitates the development and integration fedent monitoring types to ensure
the development of the World Ocean and implemeartadf marine activity.

As we have mentioned above, one of the weak pooftsthe state
environmental monitoring is the insufficient atientto the integrated environmental
assessment at regional level. Within ESIMO framéwvtris drawback is eliminated
through the establishment of regional modules fepasate seas, including the
Caspian Sea. In this connection we can refer tb &8IMO information resources
on the Caspian Sea as the electronic referenceelgook on the Caspian Sea
(http://esimo.oceanography.ru/esp2/index/index/eksp/section_id/9/menu_id/862),
the Caspian section of the electronic atlas "Clemaft Russian Seas and the World
Ocean" (http://data.oceaninfo.info/atlas/Kasp/2 ertatmp.html), operative ESIMO
module (http://hmc.hydromet.ru/sea/), containinge tdaily updated actual and
prognostic information on all the seas, including Caspian Sea.

It is important to note that apart from the datatlom state and pollution of the
marine environment, ESIMO contains data on maniaesport, commercial fishing,
production of natural resources which can be used the assessment of
anthropogenic load on marine water areas. ThudylEPSias the source data for the
all-round assessment of the state of the marinere@maent, though assessment
methods and techniques are not covered.

In our opinion, ESIMO should be regarded as a méalethe creation of the
Unified Information System on the State of Envir@mhof the Russian Federation
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(USSE) - a higher level of integration of USSEM sygiems than the state data fund
of the state environmental monitoring. Once thengea to the federal law have been
introduced, they will soon be followed by a suboede act regulating the activity of
the SDFEM. It would be an asset if the develop&arty visualized the prospect of
turning this data fund into USSE. This change willen new opportunities for
information support of nature conservation activigirengthening the links between
standard-setting, assessment and monitoring adrilieonment.
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Chapter 2. Environmental monitoring of marine water areas
carried out by resource users

2.1. General provisions of organization and implementation of
environmental monitoring by resource users

Environmental monitoring implemented by resourcersiias a weaker legal
background than the state environmental monitoririgs is evidenced by different
names of this monitoring type in different legaldaregulatory acts. So, the
"Instructions on environmental feasibility study @onomic and other activities",
adopted by Order of the MNR of Russia N0.539 frd.2/1995 calls it "industrial
environmental monitoring". The "Statute on theestaonitoring of state of subsoil"
adopted by Order of the MNR of Russia N0.433 froiri03/2001 calls it "object
(local) monitoring". The "Statute on implementatiointhe state monitoring of water
bodies" adopted by Resolution of the GovernmenhefRussian Federation N0.219
from 10 April 2007 refers to it as"regular observas of water bodies and water
protection zones". Resolution of the Governmenthef Russian Federation No.20
from 19/01/2006 "On engineering surveys for theppration of project documents,
construction and reconstruction of permanent objeaeffers to it as "local monitoring
of environment components". Resolution of the Gorent of the Russian
Federation No0.87 from 16/02/2008 "On the compasitd project documentation
sections and requirements to their content” callsndustrial environmental control
(monitoring) of changes of ecosystem componentsth@ course of facility
construction and exploitation and in case of emergé

In our opinion this uncertainty is conditioned byt subjective and objective
factors. Subjective factors include controversrdkeinests of different agencies and
legal incompetence. Objective factors refer to ipldt meanings of the
environmental monitoring described in the Introduttto this book. While the
environmental monitoring implemented by federalcex®e agencies mainly focuses
on notifying and instructive functions, the maimdétions for the environmental
monitoring performed by resource users are diagnast controlling functions. The
main objectives of this monitoring are to identépvironmental consequences of
economic activities, to determine their nature smessess the efficiency of nature
conservation activities. These tasks are closentbewen coincide with the tasks of
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industrial environmental contrd] that is why it is not surprising that they aréeaf
mixed.

To our regret, legal and regulatory acts of thed@fot completely determine
the range of marine resource users which are abligecarry out environmental
monitoring. These are undoubtedly enterprises wcinty search, prospecting and
development of oil and gas deposits. In accordaniteRD 153-39-031-98 "Rules of
water protection from pollution in the course oilohg at marine oil and gas blocks",
the organization licensed for regional geologicatvey of the continental shelf,
search, exploration and development of mineraluess organizes environmental
monitoring of the marine environment in the drjimrea in accordance with the
programme endorsed with territorial agencies ofireatonservation.

According to GOST R 53241-2008 "Requirements tdqmtoon of the marine
environment in the course of exploration and dgwalent of oil and gas blocks in
continental shelf, territorial sea or coastal zonie organization implementing
exploration and development of marine hydrocarblartkds must participate in the
local state monitoring of the used water areasntely identify negative impact on
water quality and the state of water bodies. Thenkipation of industrial
environmental control and local monitoring of walbedies is acceptable. The local
monitoring of water bodies is part of the state itwing® and is implemented to:

- control the state of a water body;

- assess the impacts resulting from water dispamséiremoval of sewage water
and wastes;

- timely identify unfavourable changes of the aguanvironment and their
consequences;

- specify assessment of environmental impacts.

Local monitoring comprises making measurements sachpling outside
marine constructions and installations and is toriemented with account to:

- environmental impact assessment;

2 In accordance with item 1 of Article 67 of the Eeml Law "On Environmental Protection”,
industrial environmental control is performed tosem the implementation of activities aimed at
environmental protection, efficient use and reliibn of natural resources in the course of eatincor
other activities, and to observe the requirememtsthe field of environmental protection, set by
environmental legislation.

22 Although the considered national standard was tedojm 2008, it uses the term "local monitoring
of water bodies" to denote the monitoring perforrbgdvater consumers. The term was used in theutstat
on the state monitoring of water bodies", adoptgdResolution of the RF Government No. 307 from
14/03/1997, which was called off after the adoptidrthe Water Code in 2006. In our opinion it ist no
advisable to include the environmental monitoringpliemented by economic entities into state
environmental monitoring.
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- conditions of subsoil usage licenses;
- conditions of decisions and contracts for waterscimption.

These two mentioned normative - technical documgives a brief overview of
the Industrial Environmental Monitoring (IEM), sagi nothing about the procedure
of its organization and implementation. To devedoggh a procedure stated in IEM
programme, we should adhere to specific goals aondccircumstances which we will
cover below.

The first one consists in the fact that observatiohthe state and pollution of
the marine environment in accordance with the Fddetaw "On
hydrometeorological service" and Resolution of Rfe Government No0.1216 from
30/12/2011 refer to the activity in the field ofdrgmeteorology and related fields. In
accordance with the "Statute on the procedure gfarration, recording and
functioning of the agency-level observations nettomldopted by Roshydromet
Order No.13 from 21/01/2010, the agency-level oleg@yns network is organized
and functions with account to main principles oflfgmeteorological serviéé

- representativeness of observation points;

- uniformity and compliance of methods of obsemwadi processing and
generalizing of observation results;

- ensuring validity of the received results andiladity of information to
consumers.

Agency-level stationary and mobile observation [®ioperate in compliance
with the requirements of normative documents rdmga observations, and
observations programme should be agreed with Rosmet or its territorial agency
(organization).

It follows that meteorological, hydrological anddmgchemical observations
and observations of marine pollution (including foological parameters) carried
out within IEM framework, should be implemented ancordance with the same
procedure as similar observations at state obsemganhetwork, in accordance with
GOST 17.1.3.08-82 "Rules of marine water qualiytool” (see Section 1.3) and
Roshydromet's regulatory and procedural documengslating these observations in
river estuaries, coastal areas and the open sea.

The second circumstance to be considered in thelal@went of the procedure
of organization and implementation of industriaic@l) monitoring is as follows: in

23 According to this Statute, its requirements agplyll the legal entities and individuals operating
the field of hydrometeorology and related fields.
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accordance with Resolution of the RF Government28ldrom 19/01/2006 "On

engineering surveys for the preparation of projgotuments, construction and
reconstruction of permanent facilities" this monitg referred to as "local

monitoring of environment components” is includadspecial types of engineering
surveys. In our opinion, there is enough legal gduor organization and

implementation of this monitoring to comply withetliequirements to engineering
surveys.

According to SP 11-102-97 "Engineering-environmentsurveys for
construction works" this survey and research amamented in accordance with the
established procedure of project and survey warkemmvironmental feasibility study
of the planned economic activities. Throughout tperiod of construction,
exploitation and liquidation of construction fatéds engineering-environmental
research and survey must be continued by meansvobamental monitoring of the
state of natural and technical systems, the effayieof nature protection activities
and the dynamics of environmental situation.

The mentioned set of regulations states that pezntaobservations in the
course of engineering-environmental survey (locavirenmental monitoring or
monitoring of natural and technical systems) angi@a out to identify the spacial
and temporal trends of qualitative and quantitattlenges of the state of the
environment in the area of construction impact.

Permanent environmental observations should include

- systematic registration and control of parametefsthe state of the
environment in the places where prospective imgaarces are located and in the
prospective impact areas;

- forecast of possible changes of the state ofrenmental components on the
basis of the identified trends;

- elaboration of recommendations and offers to cedand exclude negative
impact of construction facilities on the environren

- control of use and efficiency of the adopted meoendations on
normalization of environmental situation.

The best organization of stationary observationscall environmental
monitoring) is to include four consecutive stages:

- holding of preliminary examination to identify mponents of natural
environment to be monitored, determination of thestem of the observed
parameters, measurement of background values;

- designing of continuously operating system ofiemmental monitoring, its
equipment and functional support, organizatiomédraction with analogous systems
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of other agencies;

- carrying out permanent observations to deterrthieerend of environmental
parameters changes;

- tracing and modelling of environmental situatiomking up short-term and
long-term forecasts and issuing recommendations.

Monitoring programme is developed jointly with aoized territorial nature
conservation agencies and other stakeholders atwrsad with territorial executive
agencies.

The monitoring programme determines:

- types of monitoring (engineering - geological, dhygeological and
hydrological, monitoring of atmospheric air, sodeghemical monitoring,
phytomonitoring, monitoring of terrestrial and agaduna);

- the list of observed parameters;

- the location of observation points;

- frequency, time and duration of observations;

-normative - technical and metrological supporbl$ervations.

Types of monitoring and the list of observed paramseare determined in
accordance with the mechanism of anthropogenic d¢mgphysical, chemical,
biological) and affected environment componentsn@spheric air, subsoil, soils,
surface and ground water, vegetation, fauna, telksind aquatic ecosystems in
general etc.).

The location of observation points of the permameitvork is determined by
the content of the tasks to be solved, peculiarioé natural situation controlling
routes of pollutants migration, accumulation aretgpn.

The observation techniques should meet the regaimesnof relevant state
standards, state and agency-level legal and reguyland instructive - methodical
documents.

Frequency, time and duration of observations areb¢o determined in
accordance with the nature, intensity and duratadnimpact, conditions of
functioning and service life of industrial facies, characteristics of environmental
situation determining the speed of negative impsateading and its possible
consequences.

Permanent observations are to be launched at peepiiages and corrected
further on the basis of the received data. Theltestipermanent observations are to
be included in the unified information system (Datnk DB or geo-information
system GIS).
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Alongside with SP 11-102-97 "Engineering-environtaénsurvey for
construction works" there are several normativechmhical documents regulating
environmental research within the framework of aegring surveys in marine water
areas. These are RD 51-01-11-85 "EnvironmentalareBein the course of
engineering surveys in the continental shelf" al8N\NW0-92 "Engineering survey in
the continental shelf* Section 5. Engineering-emwinental research as part of
engineering survey". Though these two documentsignaiuplicate each other, we
guote some parts of the second document.

Engineering-environmental research is implementsdaa integral part of
engineering survey in the continental shelf. Themgosition and scope of research
must be sufficient for the comprehensive impacesssent of the designed oil and
gas facilities on the environment and to solveisiseies of efficient complex nature
management and nature protection in the areas oinenail and gas deposits
development.

The materials of engineering-environmental survaythe areas of oil and gas
resources development in the continental shelf namsture the solution of the
following tasks:

- impact assessment of the designed or recondfrutizine oil and gas
production complex as a whole;

- description of environmental well-being of theearbefore the start of
operations to develop its oil and gas resources;

- forecasting of possible environmental consequenak all development
stages;

- development of nature conservation activitiesplgoand methods of
environmental impact control;

- designing of environmentally-friendly marine and gas facilities and
technological processes of exploration, facilitynstuction, exploitation and
liquidation of marine oil and gas producing complex

- development of biologically neutral and non-toxechnology of drilling,
production, collection, preparation and transpartabf oil and gas under specific
natural conditions of the survey area;

- control of long-term changes of background charastics of the natural
environment in the operations area at all stages ahd gas resources development;

- identification of prospective mariculture speciés receive biological
products and create the systems of biological peatment of sewage waters of
marine oil and gas production industry.

The project (programme) of engineering-environmienégearch, alongside
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with meeting general requirements to programmesasanshould contain:

- methods of observations and measurements, metratsools of sampling,
requirements to precision of measurements and lasilmos;

- required frequency of water and soil sampling gm@cision in the
determination of vessel location while sampling aadrying out observations and
measurements.

Engineering-environmental survey includes:

- microbiological and hydrobiological research, luting the study of
plankton, benthos and neuston;

- ichthyological research of environmental chamasties and commercial
value of the fish in the area;

- ornithological research of biological charactées of migration and number
of birds in the area;

- theriological research of number, habitat, conumarimportance and
ecology of mammals in the area under study;

- environmental landscape and geobotanic resedittie @djacent coastal sites
which can be affected by marine oil and gas opanafi

- hydrochemical research of background characdiesisf natural environment
of the area supposedly affected by oil and gasidielevelopment, including the
identification of pollutants in marine bottom seeims and determining of main
hydrochemical parameters of plants and animalgdtabi

The engineering-environmental research in the sirelhs where coastal sites
are used or expected to be used for curative oeagonal purposes should take into
account the identification of possible impact of rma oil and gas blocks
development on these types of nature management.

Requirements to microbiological research.

Microbiological research must ensure the receiptbatkground data on
taxonomic composition of dominating groups of baateneuston and their main
guantitative characteristics:

- total number, kl/crh

- total biomass, mg/din

- number and biomass of dominating, phenol-oxidjzend oil-oxidizing
organisms.

The data on number and biomass must contain avarafjextreme parameters
and their statistical assessment and the limitseafsonal changes observed in the
course of surveys of the area.

Samples for microbiological research should be rtakeintly with
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hydrobiological and hydrochemical operations on wvessel to ensure that samples
are taken at the same time and receive comparadléts on micro-organisms habitat
and abundance.

The average number of samples in the impact arealclve at least 2 per 1
square km. The error in determination of samplatioa should not exceed 100 m.

Requirements to hydrobiological and ichthyological research.

Hydrobiological research should contain:

- general quantitative parameters of plankton, tiehand neuston;

- species composition of dominating organisms;

-spacial distribution of benthic communities;

- main productional characteristics of phytoplamkémd phytobenthos;

- range of seasonal changes of quantitative paeamet

- data on the presence and location of maricultamms in the development
area and adjacent sites.

Plankton is characterized by the following paramsete

- species composition of dominating phytoplanktoganisms;

- total quantitative indicator of phytoplankton asvhole and indicators of its
main species populations (abundance - ki/diomass - g/f);

- main productional characteristics of phytoplamk{ooncentrations of a, b, c
chlorophyll, the content of pheophytin "a", theemsity of photosynthesis and
destruction of organic matter (mean and maximuraeslmgO,/day);

- general quantitative characteristics of all tlm@ankton and qualitative
characteristics of its main species (abundancedividuals/ mi, biomass in mg/f).

Benthos is characterized by the following indicator

- species composition of masses of macrophytobenttmonposing the basis of
bottom vegetation of the area,

- total projective cover of bottom vegetation witlihe photic zone (percentage
of the total area in the considered benthal);

- the species composition of dominating macrozotimen in the area of
research;

-the list of main bottom communities indicating sigs dominating in number
and biomass for each community;

- total average biomass in ¢finand total average number of macrozoobenthos
in individuals/nf for every selected community with statistical asseent of mean
values;

- biomass and number of main dominating speciesaiimalues and their
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statistical estimate);

- the list of commercial benthos species prospector breeding and their
mean and maximum quantitative parameters and takstock for the area;

- characteristics of the benthos of the area agfog stock for fish (stock and
efficiency).

Benthos samples are to be taken in all the seagdhs year. Samples number
can reach 10 for 1 Km Error of sample location should not exceed 15 m.

Neuston is characterized by the following indicator

- species composition of main groups (protozoaferat, larvae of benthic
animals, copepoda).

- biomass and number of dominating groups of omasiin mg/r and
individuals/n.

Ichthyological research is to include:

- the collection of data on ichthyoneuston (spafigh, larvae);

-identification of spawning grounds and groundgadie for establishment of
artificial spawning grounds in development areas aljacent areas);

- identification of species composition of permaramd migratory fishes;

- gquantitative characteristics of fishing in theearand the reasons of their
changes throughout the period under study;

- identification of composition of commercial spexi and its changes
throughout the documented period of fishing;

- making up a list of valuable commercial fish speand rare fish species in
the areas;

- identification of fish species for breeding;

- determination of sites and location peculiarinédish breeding farms;

Specialized ichthyological research and field stadihould include:

- examination of the coastline for dead fish antkdeination of reasons of its
death (if possible);

- the analysis of fish from test fishing for thentent of heavy metals,
chlororganic substances, the presence of exo- atdparasites, the presence of oll
in gills and stomachs.

Requirements to ornithological and theriological research

Ornithological research should comprise:

- identification of the full species compositionlmfds occurring in the area of
expected impact, sorting them into migratory, pgssand resident species, and
selecting of commercial, rare and protected spgcies
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- brief ecological overview of each species of #afauna of the area,
indicating prey items, stays in the area, breeqiegod, fertility, average numbers
and long-term dynamics;

- occurrence and location of mass bird accumulatifireeding colonies,
rookeries, feeding grounds etc.), migration roates other periodic migrations.

Theriological research should include:

Identification of the full species composition ohmmals occurring in the area,
sorting them into migratory and resident speciesl mdicating their commercial
value and protected species;

Brief ecological overview of each species of the semmals, indicating prey
items, breeding period and fertility aspects;

Determination of commercial value of the mammaldhe area under study,
the scope of hunting and its long-term dynamics;

Identification and mapping of breeding grounds amdration routes of sea
mammals and approximate estimate of their numbedstlaeir seasonal and long-
term changes.

The number of observations should be sufficienintrk migration routes of
birds and mammals, their accumulation sites, sodfeinting etc. on the map scaled
1:50000 — 1:100000.

Requirements to hydrochemical observations

Hydrochemical data should give a complete desonptif the state of marine
ecosystems in the expected impact area, includitigators of water pollution in the
units of valid maximum permissible concentratiofd?C). The recommended list of
hydrochemical parameters determined in the coursnaronmental survey in the
shelf is presented in Annex 4.

Methods of collection and analysis of water sampiesys of their storage and
transportation and techniques of results processingt comply with the normative
documents and methodical guidelines on the anatysigarine facilities.

In the conclusion of this section we would likediaw readers' attention to the
fact that industrial (local) monitoring of marineater areas should be considered as
both operations in the field of hydrometeorologyl apecial engineering survey. In
both cases the executors of works should haveddtaments. In the first case it is
the license issued by Roshydromet, and in the skecase it is a permit registered by
self-regulated organizations (SRO). To be moreigeedefore 2006 when industrial
(local) monitoring was started to be considered ggpe of engineering survey, it was
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enough to have a Roshydromet license to implenteht consecutive years a SRO
permit was required alongside with the licencertiig from 2012 one permit is
enough (see Reference 16).

2.2. Recommendations for organization and implementation of
environmental research (environmental monitoring) in the areas of
search, exploration and development of oil and gas deposits in the
Russian sector of the Caspian Sea

Complex environmental research aiming at envirortedesurvey of oil and gas
production in the water area of the Caspian, adjattethe Russian territory, began
in 1997. In several years when the first well wadledl in the Russian subsoill
sector,"Programme of industrial environmental manmig of "LUKOIL" Ltd." for
the northern part of the Caspian Sea elaborate@rumal supervision and still in
effect was adopted. Later other companies operatinthe Russian shelf of the
Caspian adopted similar programmes developed bZentre.

In this book we would like to acquaint the readé&hwhe recommendations for
organization and implementation of environmentalseegch (environmental
monitoring) in the areas of search, exploration aedelopment of oil and gas
deposits in the Russian sector of the Caspian 3¥a. elaborated these
recommendations on the basis of the existing leggHatory and normative-
technical background described in the previousi@e@nd taking into account the
experience of complex environmental research amgl@mmental monitoring.

It should be noted that these recommendations wlaf®rated as an integral
part of "Environmental protection requirements e tsearch, prospecting and
extraction of mineral resources in the Russian @ulsector of the Caspian Sea".
This document was prepared to replace "Special remviental and fishery
requirements for geological study, prospecting gwdduction of hydrocarbon
resources in the protected area in the northerngbadhe Caspian Sea" adopted by
order of the Ministry of Natural Resources of thE Ro. 211 from 16/09/1998,
which were later called off. It is planned not otdyextend the special requirements
and to bring them in compliance with the legislatio effect, but to spread their
effect over the whole Russian subsoil sector of@Glaspian Sea. However it is not
clear when these plans will be implemented.

It is important to note that all the variants ofp&sial environmental and
fishery requirements..." (adopted in 1998 and enftllowing temporary and/or local
variants) paid great attention to environmental meooimg. So, the special
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requirements issued in 1998 stated that "monitonhgratural environment and

wildlife state and assessment of efficiency of mrattonservation activities must be
implemented at all the stages of prospecting, dgveént and exploitation of marine
deposits". Consequently, these requirements, hawemplemented, are another
document (in addition to those mentioned in thevipies section), obliging oil and

gas companies to implement environmental monitoimghe Caspian Sea areas
allotted for search, prospecting and developmehtdfocarbon resources.

Further we present our recommendations, numberettidoconvenience of the
reader:

1. Subsoil user (Customer) is responsible for thiéection of information tc
ensure environmental protection in the course oércte prospecting ar
development of mineral resources in the Russias@ubector of the Caspian S
To do it, Subsoil User organizes general and specigineering -environmenta
survey involving planning and surveying and reseascganizations (Executor:
responsible for the actuality, completeness andlitialof information submitted t
the Customer.

The structure of engineerirggrvironmental survey in the course of see
prospecting and development of mineral resourcéserRussian subsoil sector of
Caspian Sea is presented at Fig. 2.1.

Engineering-environmental survey
General J [ Special

environmental environmental environmental of emergency

survey survey monitoring situations
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Regional Local { Industrial Industrial monitoring
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Fig 2.1. The content of engineering-environmental survey in the course of
sear ch, prospecting and development of mineral resources of the Russian subsoil and
bottom sector of the Caspian Sea.

2. The task ofeneral engineeringenvironmental survey (further referred tc
environmental survey) is to collect information mvironmental feasibility study
the planned activities. To collect information usedthe Environmental Impact
Assessment (EIA), regional environmental survey is organized. To collect
informationused for the elaboration of nature conservation activities (sections "Lis
of activities on environmental protection"(LAEP) @Protection of subsoil and tl
environment" of the project documentatidagal environmental survey is organizel
and implemented.

3. Regional environmental survey aimed at the gss&st of environment
situation and anthropogenic load on the environmettie area of planned activiti
must cover the whole water area site allotted fabssiltelated operatior
(hereinafter referred to as license area). As sbbisage is a multstage proces
involving launching of new facilities and operatorsubject to environmeni
feasibility study, regional environmental surveysnbeimplemented throughout tl
whole period of effect of the license for subs@éu

4. Regional environmental survey taking into accougeoecologica
characteristics of the Russian subsoil sector ®Ghspian Sea must be carried ol
least 2 times aear in different seasons. Ship stations are ewislyibuted withir
the license area so that the total number of statghould be at least 25, but
exceeding 50 (the recommended list of environmeguashmeters determined in 1
course of regional environmental survey is presemteable 2.1).

5. The report on regional environmental survey gtteoh by Executor to th
Customer after the annual operations contains 'Oswer of the state of th
environment at the license area" including sectaescribing the state of:

a) natural environment, including meteorologicalitological, hydrochemica
sedimentological and hydrobiological conditions &idhyo-, avi- and theriofauna;

b) anthropogenic load, including marine environmeoitution (marinewater
and sediments) and water bioresources (catchestaokl) and the factors affecti
their state.

6. Current data in the overview of the state oféhgironment are compar
with the data of previous years, which are refeeesuad fund data for thast stage
of the regional survey (for the first three yearsjditional source of the informatic
on the state of the environment in the course gibral environmental survey is t
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satellite observations data of the sea surfaceractaizing change of watel
temperature, concentration of suspended matteclaliodophyll and the presence &
the area of oil film.

7. When the license area partly coincides withsinecially used area, a spe!
section of the overview is devoted to the desaipbfthe state of the environment
the shared water area. Overview of the state oétivronment for the previous ye
IS used to prepare thresults of environmental impact assessment within the project:
developed throughout the period starting in Apfithee current year to March of t
following year. Materials of regional environmentrveys can be used for 1
elaboration of nature conservation activities withechnical projects (when ther
not enough materials of the local environmentadaesh).

8. The main task of the local environmental surveythe collection o
information to elaborate nature conservation andisiwithin construction projects
(including those for the regulation of environméntmpact, assessment a
compensation for amages). Materials of local environmental surveystrhe als
used for the development of nature conservatiowiaes within technical projects,
if they are to be implemented in the areas whetallenvironmental survey is he
for at least 2 years.

9. Local environmental survey is held at the sammetiwith regiona
environmental survey (at least 2 times a year fiemdint seasons) at the fine grid
stations in the areas where prospective deposity @ mineral resources a
discovered. Local emonmental survey starts alongside with prospectieglogy
operations aimed at estimation of reserves (C2) fanshes as the operations
prepare deposits for commercial development areptzied (transfer of reserv
from C2 to C1 category).

10. In he course of local environmental survey ship statiare evenl
distributed within the water area designing 1 etatior 10 km, so that the tot:
number of stations should be at least 20, but re¢eding 30. If the pipeline layir
is planned, the stains are located at cross sections evenly distbw@liong thi
expected route. The central station is locatecherptpeline route , and the remain
four stations are located to the right and to #feih the distance of 1 km and 2.5 k
There shouldbe at least 1 cross section per 10 km of the meetoute. (Thi
recommended list of environmental parameters detexnin the course of loc
environmental survey is presented in table 2.1).
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Table 2.

1

Thelist of environmental parameters controlled in the cour se of environmental survey
and environmental monitoring in the areas of sear ch, prospecting and production of hydrocar bons

Type of survey
(observations)

Regional and local environmental
survey

Industrial environmental monitoring of
temporary and permanent constructions
and ar eas of geology prospecting operations

Meteorological

visibility, weather phenomena At every station

Atmospheric pressure, air tempegatuind humidity, wind speed and direction, clousne

Hydrological

Wave height, period, type and directi transparency, colour, water temperature andtrile
conductivity (salinity). At every station (watemtperature and electric conductivity are measured
with help of a probe, fixing measurements everyeten).

A1%4

Sedimentological

Granulometric composition,
every station

orgarcarbon At

Granulometric composition, ignition loss.
every station

At

Hydrochemical

and inorganic), oxygen and hydrogen sulfi
biological oxygen demand (BQE ammonium
nitrate and total nitrogen, mineral

At every station, surface and near-bottom layers

omnd hydrogen sulfide, biological oxyg
demand (BOI[), ammonium, nitrate and tot

and totaitrogen, mineral and total phosphor, dissol
phosphor, dissolved silicon and suspended mattdicon and suspended matter. At every station,

surface and near-bottom layers

pH value,concentration of dissoleatbon (organicpH value,concentrations of dissolved oxygen

en
al
ved
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Continuation of table 2.1.

Study of marine watdrConcentration of oil products, synthetic surfactan€oncentration of oil products, synthetic
pollution phenols, heavy metals (iron, manganese, zisafactants, phenols, heavy metals (ifon,
nickel, copper, lead, cadmium, cobalt, mercurgjanganese, zinc, nickel, copper, Ilgad,
barium); aliphatic and acyclic hydrocarbons (frooadmium, cobalt, mercury, barium); aliphatic
Cis to Csa); polycyclic aromatic hydrocarbonsnd acyclic hydrocarbons (fromfi;, to Cas);

(naphthalene, methyl-naphthalene, dimethplelycyclic aromatic hydrocarbons

naphthalene, biphenyl, acenaphthyler{eaphthalene, methyl-naphthalene, dimethyl-
acenaphthene, fluorene, phenanthrene, anthraceaehthalene, biphenyl, acenaphthylene,
fluoranthene, pyrene, chrysene, benz(a)anthracesenaphthene, fluorene, phenanthrene,
benz(b)-fluoranthene, benz(k)-fluoranthepanthracene, fluoranthene, pyrene, chrysene,
benz(a)pyrene, dibenz(a,n)anthracert®nz(a)anthracene, benz(b)-fluoranthene,
benz(g,h,i)perylene); persistent chlororgarbenz(k)-fluoranthene, benz(a)pyrene,

compounds (polychlorinated biphenyl, pecticides dibenz(a,n)anthracene, benz(g,h,i)peryle
HCCH and DDT groups). At every station, surfag¢ every station, surface and near-bottom
and near-bottom layers layers

Study of pollution of Concentration of oil products, synthetic surfacgan€oncentration of oil products, synthetic
the surface layer afphenols, heavy metals (iron, manganese, zisarfactants, phenols, heavy metals (iron,
bottom sediments. nickel, copper, lead, cadmium, cobalt, mercurgjanganese, zinc, nickel, copper, Ilgad,
barium); aliphatic and acyclic hydrocarbons (frocadmium, cobalt, mercury, barium); polycyclic
Cis to Casg); polycyclic aromatic hydrocarbonsromatic hydrocarbons (naphthalene, methyl-
(naphthalene, methyl-naphthalene, dimethylaphthalene, dimethyl-naphthalene, biphenyl,
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naphthalene, biphenyl, acenaphthyleragenaphthylene,  acenaphthene, fluorene,
acenaphthene, fluorene, phenanthrene, anthrageimenanthrene,  anthracene, fluoranthéne,

fluoranthene, pyrene, chrysene, benz(a)anthraceyesne, chrysene, benz(a)anthracene, ben

benz(b)-fluoranthene, benz(k)-fluoranthenioranthene, benz(k)-fluoranthene,

2(b)-

benz(a)pyrene, dibenz(a,n)anthracer®nz(a)pyrene, dibenz(a,n)anthracene,

benz(g,h,i)perylene). At every station benz(g,h,i)perylene). At every station

Continuation of table 2.1.

Microbiological

Total number and biomass of micmgranisms, the Not carried out
abundance of saprophyte microflora and |oil-

oxidizing bacteria in marine water. At every statio
in the surface layer

Hydrobiological Species composition, number andnlass of Species composition, number and biomas:
neuston, phytoplankton,  zooplankton  amthytoplankton, zooplankton and zoobenthos.
zoobenthos. Concentration of phyto-pigmen€oncentration of phyto-pigments At every
plankton production and destruction. At evesgation (concentration of phyto-pigments | is
station  (concentrations of  phyto-pigmentdetermined in water samples taken in [the
production and destruction are determined in watarface layer).
samples taken in the surface layer).

Ichthyological and Species, age, sex and size composition, numberotdcarried out

theriological

biomass, fish nutritional state, number of Caspian
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seal. Regional environmental survey inclu
determination of content of heavy metals and

products in gills, liver and muscles of ma

commercial species. Local environmental surn
determines the content of heavy metals and
products only in the muscles of goby fishes.
scope of ichthyological and theriological reseasc
determined in the terms of reference.

des
oll
n

vey
oll

The

h

Ornithological

Species composition and number ofrdsd
(classifying them into resident, passage
migratory birds), mass accumulation sites (bree

colonies, feeding grounds etc.), migration routes,

Not carried out
and
ding
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11. In accordance with towplanning legislation of the Russian Federation
report on engineeringavironmental survey (local environmental survey)
submitted for the state (towslanning) expertise alongside with the pro
documentation. The regomust contain source materials required for tiad@latior
of Environmental protection monitoring programmepast of project documentatic
including the data on background concentrationadfupants in marine water and
the surface layer of bottoreediments, the data on identified pollution soul
including secondary pollution foci and the dataspecies composition, number ¢
biomass of hydrocoles, the stock of commercial gecies, the number of re
protected animals and plants, assinmatcapacity and biological productivity of t
water area.

12. The ways for using the materials of generaliresggingenvironmenta
survey (regional and local environmental survey) ttee preparation of differe
projects of search, prospecting and picitbn of mineral resources in the Russ
subsoil sector of the Caspian are listed in Talfte 2

Table 2.2

The use of materials of general engineering-environmental survey
(environmental survey) for the preparation of projects of search,

prospecting and development of mineral resourcesin the Russian subsoil sector
of the Caspian Sea

Name Technical projects Construction projects
of project (projects of technical (projects of
documentation facilitiesand construction facilities
section oper ations) and oper ations)

Results of environmenta Materials of regional
Impact assessment environmental survey

=

: .| Materials of local and/qg :
Environmental protection Materials of local

regional environmenta : N
environmental survey
survey

*

Note: * the section "The list of environmental protectiantivities" in the
projects of permanent structures and operations and the section "Protection
subsoil and the environment" in the project @mporary construction and
operations, ** report on the engineeringavironmental survey (local environmer

98



survey) is submitted for state (town-planning) ekpe with project documentation

13. The objective ofspecial engineeringenvironmental survey (loc
monitoring of environment components) is the wsial of environment:
consequences of economic and other activity, tsesssnent of efficiency of natt
conservation activities to minimize the negativegpatt of these activities on t
environment. Special engineering-environmental eyiiig subdivided intondustrial
environmental monitoring andemergency environmental monitoring.

14. Industrial environmental monitoring is a systesh environmente
observations in the area of industrial facilitiexcdtion and the assessment
environmental changes der the impact of industrial activity and otl
anthropogenic and natural factors. Industrial emmmental monitoring (IEM
implemented in the course of search, prospecting @evelopment of miner
resources in the Russian subsoil sector of the i@aspea is subdivided in
monitoring of engineering structures and operations and monitoring ofpermanent
structures and operations.

15. Industrial environmental monitoring ofngineering structures and
operations is implemented in 3 stages:

1) before the start of operations (facility constion);

2) in the course of operations (facility exploite);

3) after the operations completion (facility diszsbly).

At the first and the third stages of the monitoroigservations are held or
only, at the second stagence a month throughout the whole period of opeana
(facility exploitation).

16. In the course afonitoring of operations locales (including seismolog
prospecting and other types of geological and ggsipal operations)[EM stations
which number should be at least 25, are evenlyiloiged in the water area whe
operations are carried out.

At the first and the third stage afonitoring of facilities location areas |[EM
stations which total number is 25 are located:

a) one stationin the centre of the polygon (location spot of teenporary
facility);

b) in groups of four stationsat the distance of 100 m and 200 m from
polygon centre;

c) in groups of eight stationsat the distance of 500 m and 1,000 m f¢
compass points.

16 IEM stations operate at the second stage. Theypgse the
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abovementioned stations with the exception of thHosated in the centre of tl
polygon and at the distance of 100 m and 200m fito(the recommended list
IEM-measured pameters of marine environment pollution and hydstgical
parameters as well as the list of accompanyingrebens are presented in ta
2.1) Project implementation permit received by Gwestomer is at the same tim
permit to implement IEM, which is an integral pafindustrial activities.

17. The Customer organizes the industrial envirartale monitoring o
engineering facilities and operations so that aistteone of observations sta
coincides with the regional environmental survey.

The industrial environmental monitoring can comprise sple@search aime
at the assessment of impact of any activity (esjsnsology prospecting) on t
marine environment and biota. The special reseasclio specify the list ¢
environmental parameters maesd within IEM implemented throughout this type
activities.

Additions to the IEM concerning the peculiaritifgptanned operations relat
to the use of subsoil and/or natural conditiongh&f area can be included in
section "Protection of subsaand the environment" within project documenta
before it is submitted for the state environmeaiadertise.

18. The report on the IEM submitted to the Custoimgrthe Executor o
completion of the survey must contain the "Refeeear environmental situation
the area of operations", including:

a)brief description of the implemented survey;

b) description of nature and assessment of scale of environm
consequences of industrial activities identifiedotlgh the analysis of spacia
temporal variability of the marine environment paeters;

c) assessment of efficiency of nature conservadictivities onthe basis ©
comparative analysis of the nature and scale oéarpd (within EIA) and actu
environmental consequences.

At the same time, the Executor submits this Refagdn executive agenci
implementing state environmental control in the SRarssubsoil sector of the Caspi
Sea and other organizations, which list and addsesisould be indicated in the IE
Terms of Reference of the Customer.

19. Industrial environmental monitoring of permantacilities and operatior
Is held throughout the Btime of the facilities, from construction startliguidation
end or transfer for other use, not related to #aah, prospecting and developrr
of mineral resources. Throughout the whole timaqggkfield research is combin
with satellite observains of the state and pollution of marine surfacethe
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operations area.

20. Field research within IEM of permanent struesuand operations is carri
out once a season except for winter if the ice otlee research area. The follow
stations (20 altogether) are located around pdojgabs of IEM station:

a) four stations at the distance of 500 m from the polygon cent @mpas
points;

b) in groups of eight stationsat the distance of 750m and 1,000 m
compass points.

Around linear objects (pipelines) IEM stations kreated at the crossections
set in the course of local environmental survay groups of 4 stations for ea
crosssection on both sides of the route in the distaic00 and 500 metres from
(the recommended list of IENMheasured parameters of marine environment poll
and hydrobiological parameters as well as theolisiccompanying observations .
presented in Chapter 5 of this programme).

21. Additions to the IEM of permanent facilitiesdapperations coraning the
peculiarities of planned operations related to tlse of subsoil and/or natu
conditions of the area can be included in the sectiList of activities or
environmental protection" (LAEP) within project douoentation before it |
submitted fo the state environmental expertise. Project implaiation permi
received by the Customer is at the same time aiptynmplement IEM, which is a
integral part of industrial activities.

22. The report on IEM of permanent facilities ame@tions, somitted to the
Customer by the Executor upon the completion ofahrual survey cycle, whic
usually coincides with the calendar year, is tdude the "Report on environmen
situation in the deposit area", containing:

a) brief description of the implemented survey;

b) description of nature and assessment of scaleemfironments
consequences of industrial activities identifiedotlgh the analysis of spacia
temporal variability of the marine environment paeders;

c) assessmertf efficiency of nature conservation activities thre basis ©
comparative analysis of the nature and scale oéarp (within EIA) and actu
environmental consequences.

At the same time, the Executor submits this Repmrexecutive agenci
implemerning state environmental control in the Russiarssulsector of the Caspii
Sea and other organizations, which list and addseskould be indicated in the IE
Terms of Reference of the Customer.

22. Main peculiarities of organization of obsergas am submission of th
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results of industrial environmental monitoring imetcourse of search, prospeci
and development of mineral resources in the Russidgnsoil sector of the Caspi
Sea are presented in Table 2.3.

23. Environmental monitoring of emergeyy situations implemented in t
course of search, prospecting and development oénali resources in the Russ
subsoil sector of the Caspian Sea includes theaooft hazardous meteorologic
hydrological and geological processes, capableats@emergency situations a
monitoring of emergency oil spills.

24. The control of hazardous meteorological praeess implemented throu
organization and implementation of meteorologidageyvations at engineering &
permanent facilities, where an amated meteorological station is installed. -
station outputs the information on the start andl @hazardous hydrometeorologi
phenomenon or process which parameters exceedhtite $et by safety instructic
for a certain type of operations.

Table2.3

Organization of observations and submission of theresults of industrial
environmental monitoring in the cour se of search, prospecting and development
of mineral resourcesin the Russian subsoil sector of the Caspian Sea

Aspects of

industrial Technical projects Construction projects
) (projects of technical (projects of permanent
environmental . . . )
. facilitiesand operations) facilities and operations)
monitoring
Observations are carried out
in 3 stages:
1) before the start of
operations; .
p. Observations are held once
2) in the course of . .
: a season (excluding winter
operations; ) . .
. if the sea is covered with
o 3) after the completion of | .
Organization of : ice) throughout the whole
operations.

. lifetime (construction,
Observations at the 1st anc . (.
exploitation and

3rd stages are carried out | . .

: liquidation) of the
only once, while tacilities
observations at the 2nd stage '
are carried out once a month
throughout the whole period
of operations.

observations
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Type of IEM Report "Reference on IEM Report "Report on

submission environmental situation in . L
. . . environmental situation in
of monitoring the operations area . |
the operations area
results

25. Besides, the data of meteorological observatiare used fc
meteorological support of air flights and are subedi to organizations providir
hydrometeorological support of industrial facilgieand implementing industri
environmental monitoring kich use these data for the assessment of metgaall
situation in the operations area. Therefore theraated meteorological station m
be equipped with sensors of air temperature andditynwind speed and directio
atmospheric pressure, precipitations, visibilitg @toud height.

26. The control of hazardous hydrological processamplemented throuc
organization and implementation of hydrological@ations apermanent facilities.
For this purpose automated bottom hydrologicalatas installed and connected
the facilities. This station outputs the information and has a warning system of
start and end of hazardous hydrological phenomemgorocess, which paramet
exceed the limits set by the instruction of safetguiremats for a certain type
operations.

27. The data on hydrological observations are stibdhito the organizatic
implementing industrial environmental monitoringdausing them for the assessir
of hydrological situation in the operations area.this connection the automat
hydrological station must be equipped with sensbrsaves and sea level, ice co
thickness, current speed and direction, water teatypes and electric conductivity.

28. The control of hazardous geological processesnplemeted througt
organization and implementation of seismologicalsesizations atpermanent
facilities. For this purpose automated bottom seismic stategjuipped with highl
sensitive sensors are installed and connectecetéatilities. This stations outpthe
information on and has a warning system of the atait end of hazardous geologi
phenomenon or process, which parameters excedumite set by the instruction ¢
safety requirements for a certain type of operation

29. Control of hazardous engineeriggelogical processes is implemen
through underwater examination of locations of terapy facilities after they ali
liquidated (disassembled) and permanent facilittesughout the whole period
their exploitation at least once a year. Unger examination is implemented w
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help of divers and/or controlled underwater velsde identify and document (|
underwater filming) local anthropogenic anomaliesindicators of hazardot
engineering-geological processes (soil subsidenog @rosbn, gas emission
changes in chemical composition of neattom and silt water, state of periphyt
phyto- and zoobenthos etc.).

30. Monitoring of emergency oil spills includes taevironmental survey ¢
the polluted area which must start no later thdrhours after the spill occurred. T
survey completes after the average level of oiluytioh of the surface layer
bottom sediments reduces to mean values regisbafede the oil spill according
the data of regional environmental research.

31. Environmental survey in the polluted area ibdsuided into reakime
observations and follow-up research. R@ak observations are performed dut
the oil spill (from the start to the end of emergenil spill to marine environment)
specify its paameters, determine the scope and level of impacthe marine
environment. Before the conditions specified immit80 are observed, followp
research is implemented to identify and assess@mental consequences of
emergency oil spill.

32. Realdme observations include aviation, satellite ang sbbservations
First of all (no later than 24 hours since thelspilcurs), aviation survey is carri
out, which is further performed every day at diaye. Air observation results
maps of the pollied water area indicating the location, size, arghthickness of tr
oil film and its drifting routes. The data of aibservations are specified &
completed using satellite information. Réahe ship observations should start
later than 3 days t&r the spill occurs. Ship stations (ranging fromo 3.0) are locate
along the oil drifting route. The results of shipservations are presented as ana
protocols, containing the data on fraction compasitof the oil (film, dissolvec
suspended,aposited), chemical composition of the dissolved @eposited fractior
(light, aliphatic, polycyclic aromatic hydrocarbgnsThe results of redlme
observations are used for information support cfrappons aimed at liquidation
emergency oil spills.

33. Followup research includes field survey and satelliteentaions. Fiel
survey (1st stage) must start no later than 10 dés the spill stops. The static
are evenly distributed in the polluted water aredhat the total number of static
should not be less than 25 (in case of a local spikl not more than 50 (in case
regional and federal level spill). The list of paeters measured in the course
follow-up field surveys is similar to that of regional gommental survey. Startir
from the 2nd stage to the very end folloyw- field survey is carried o
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simultaneously with regional environmental survey accordance with statio
scheme adopted at the 1st stage. Throughout theewleood of field survey (fror
the first stage to thiast) satellite observations are carried out. Ttaesk is to identif
the foci of secondary pollution of the water area.

34. The report on followp field survey, submitted by the Executor to
Customer upon completion of every stage must conlte"Report on environment
consequences of the emergency oil spill" including:

a) brief description of the implemented survey;

b) characteristics of qualitative and quantitatth@anges in the state of mar
environment

C) approximate estimation of danemy to the environment and was
bioresources and the assessment of efficiency o&sutes taken for the
conservation. At the same time, the Executor subhits Reference to execut
agencies implementing state environmental contrdhe Russian subs sector of
the Caspian Sea and other organizations, whichrnidtaddresses should be indic:
in the Terms of Reference of the Customer for thelémentation of followup field
survey.

35. Upon the completion of follow-up research, with 6-montheriod the
Customer (independently or with help of contractwganizations) prepares t
"Overview of environmental consequences of emerngerncspills and the ways ¢
environment rehabilitation”, containing:

a) the description of the oil spill, liquidation enations and implement
survey;

b) the assessment of environmental changes cays#tk boil spill from the
point of their environmental, economic and soagigbortance;

c) specified estimation of damages to the envirartraad water bioresourced;

d) scientific grounds for measures aimed at tharenment rehabilitation |
the polluted area. The Customer then submits tiiesdew to the executive agenc
implementing state control in the Russian silbsector of the Caspian Sea and
state authorities of the Caspian littoral constituentities of the Federation.

36. Satellite observations as part of the engingemvironmental surve
(research and monitoring) are organized and imphéedeby spcialized contractc
organizations performing the receipt, deciphering &1S analysis of satellite data
accordance with the Customer's Terms of Referemb&gh are to stipulate for ti
receipt of satellite data on water surface tempegatconcentitson of chlorophyll
and suspended matter and on the area of theroil fil

37. Measurement tools and methods used in the &oafsengineering
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environmental survey must meet metrological reaquéets set by regulatory lec
acts of the Russian Federationn oensuring of measurements uniforn
(measurement methods must be certified, measureo@stmust be included in tl
state register of measurement tools). Special rexngints to the use of measuren
tools must be observed and test laboratories shmmilcertified to carry out releve
measurements. Measurement results must be expriessezlunits acceptable in t
Russian Federation.

38. In case strong or extreme environmental poltutand/or natural ¢
anthropogenic emergency occur, the Executanediately reports to the Customnr
The Customer having received this information animgidentified these phenome
independently immediately informs the stakeholderaccordance with Resoluti
of the RF Government from 24/03/1997 No0.334 and 8taute adopted b
Resolution of the RF Government from 14/02/2000 N&8.

39. Information on the state of the environmenenesd by subsoil user at |
expense is the user's property. Meteorologicalrdigdical and oceanological data
well as the data on marine environment pollutioneneed through engineerin
environmental survey are submitted by the Custdméine Unified State Data Fu
on the State of Environment and its Pollution (U$DR the basis of the contr:
concluded with the organizatigrarticipant of activities on compiling, managingl;
storing of the USDF documents. This contract ispecify terms of data transf
their further use and the cost and payment proeethurthe services on experti
acquisition, recording and storagedocuments. The Executor has the right to us
information on the state of the environment recgias a result of engineerir
environmental survey for scientific purposes, uslegherwise provided by tl
contract.

40. To inform the population of emgnmental protection in the course
search, prospecting and development of mineraluress and the environmen
situation in the operations area, the results dajireeringenvironmental surve
contained in the reports on environmental impac annronmental consequenc
and in the overview of environmental consequenéesnergency oil spills, must |
displayed at the Customer's wsite as a popular science review. The geners
and illustrated survey materials are used by thstdDoer to prepare pressiease
submitted to the mass media.

41. Subsoil resources user develops a programme emdineering
environmental survey (research and monitoring) tfee whole period of licen:s
validity or for certain stages of activities on thearch, prospdaog and developmel
of mineral resources in the Russian subsoil secforthe Caspian Sea. T
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programme is to determine geographic coordinatesations to implement regior
environmental survey and organizational, technéggal methodical requirements
the implementation of engineerimgvironmental survey taking into account spe
natural conditions and anthropogenic load on ttenke area.

42. The programme of engineeriegvironmental survey (research :
monitoring) and its annexes contagicoordinates of stations of local environme
surveys must be endorsed with the federal execwdgency implementing ste
environmental control in the Russian subsoil seadbrthe Caspian Sea as
territorial agency located in the Caspian littarahstituent entities of the federati
where the subsoil user is legally registered orit(is registered outside Casp
littoral region) its branch or subsidiary is legaikgistered.

43. The programmes of industrial environmental meooimg contaning
coordinates of stations where observations are npincompose the proje
documentation (section "The list of activities omvieonment protection” c
"Protection of subsoil and the environment") subsuitfor state environment
expertise. IEM programmes which are annexes toptbgramme of engineerin
environmental survey (research and monitoring)aai@pted by the Customer afte
positive project resolution of the state environtakaxpertise.

In conclusion it should be noted that search, pgosng and development
mineral resources are carried out by Russian comepam the shelf of the Black, tl
Azov, the Baltic Seas, in the Far East and in theti& In accordance with tf
established procedure they are accompanied by esgng-enuwionmental surve
and industrial environmental monitoring. The preetiof such operations in t
Caspian shelf described in the article can be ueedexisting and planne
development programmes of marine oil and gas deposi
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Chapter 3. Integration of different types of marine water areas
monitoring at regional level**

As it has been said earlier, the management of@mtlgenic load on any area
Is focused at the level of the RF constituent mstitFor this reason, the integration of
different monitoring types (USSEM), generalizatioh observations data and all-
round environmental assessment must be implemeitéte same level. Our vast
country requires a unified information system or thtate of the environment
hierarchically organized and having at least twele of information generalization:
1) at the level of constituent entities; 2) at tbeeral level.

One might say that all the constituent entitieshef Federation annually issue
and prepare (by federal pattern) the reports onstlae and protection of the
environment. This is a positive, but insufficiemagtice. The scope of environmental
monitoring data received by the constituent etiiéthe Federation must be enough
both for the development of regional standards rofirenmental quality and for
regulation of anthropogenic load on the area.

Annual reports are enough as long as the methatisnachanisms of regional
standard-setting in the field of environmental pobbn are "in embryo”, and
environmental awareness of the community rests lawBut when the community
awakes and calls for ecologists to pass from wtydseeds, the scope of monitoring
data submitted to the constituent entities of teédration must surely expand.

According to Article 63 of the Federal Law "On BEmonmental Protection”
(edited on 21/11/2011), state environmental momitpis implemented by the federal
executive agencies and governmental agencies ofcohstituent entities of the
Russian Federation within their competence estadddisby the legislation of the
Russian Federation.

The authorities of the federal executive agencyhm field of environmental
monitoring in accordance with Article 5 of this lamclude:

- establishment of the procedure of the state enmental monitoring, the
procedure of organization and functioning of thefied system of the state
environmental monitoring, compiling the state sysi& observations of the state of
the environment and supporting of the functionihthes system;

- establishment of the procedure of creation arglogation of the state fund
of data of the state environmental monitoring (fartreferred to as state data fund),
the list of information types to be included, theogedure and conditions of

24 By regional level we mean each of the Russian $emtuding the Caspian Sea) considered
separately. The sea can be accessed by one oalsswestituent entities of the RF.
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information submission and the procedure of thisrmation exchange;

- creation and exploitation of the state data fund;

- establishment of the procedure of data prepardtothe annual state report
on the state of the environment and environmemtaéption.

In accordance with Article 6 of the Law, the authes of the constituent
entities of the Federation, in accordance withabt@blished procedure, include the
participation in the state environmental monitoriwgh theright to establish and
support within the constituent entity of the Russkederation the functioning of
territorial observations systems of the state eféhvironment which are part of the
unified system of the state environmental monirin

This "right" is too strong a word. Is there a Gow@rin Russia (except for
Moscow) who would use this right to establish terral observation networks? That
Is why when additional information is needed thelyem is solved in another way -
through "merging" the state environmental monitgriperformed by federal
executive agencies with industrial (local) envir@mtal monitoring performed by
resource users.

A typical system of this kind is the System of Temal-Industrial
Environmental Monitoring (STIEM) established in redthan region in the 90s to
observe the state of the environment (mainly timeoapheric air pollution) in the
location area of Astrakhan Gas Processing Com@#&PC), a hazardous industrial
facility (the gas produced at Astrakhan gas conalendeposit is characterized by a
high content of sulphur). STIEM includes both Rabtoynet and AGPC posts.
AGPC is responsible for funding, and observatiorstadare submitted to
Roshydromet, AGPC, regional and municipal autresiaind the community.

Astrakhan region, alongside with the Republic og&stan and the Republic of
Kalmykia, is located in the Caspian region and bg#oto Caspian littoral constituent
entities of the Federation. It is Astrakhan regwinich became a platform for the
development of oil and gas deposits of the Caspeanin the water area adjacent to
the RF coast (after the conclusion of agreementseanbottom division between
Russia, Kazakhstan and Azerbaijan this water aseeeferred to as the Russian
subsoil sector of the Caspian).

Oil and gas companies operating in the Caspian hawsched a system of
industrial (local) environmental monitoring (eachits license area). This resulted in
the initiative put forward by Astrakhan region dretestablishment of a STIEM -
similar system in the Russian subsoil sector ofwh&er area to raise the awareness
of authorities and the community of the Caspiatorigtl constituent entities of the
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Federation on the state of the Caspian Sea. Themtkrfor this information is
growing as a result of the lack of unambiguoussaeable and credible explanation
of the reasons of fish stock decrease (fish ankd-rétated issues play a more
significant role for the community than for the i@ags economy).

Our attitude to the creation of the marine STIEMha Russian subsoil sector
of the Caspian is unambiguous - we are ready tistamsthe implementation of any
Initiative aimed at the integration of environméntanitoring types (subsystems) at
the local, territorial and regional levels, asnitrieases its public significance (all the
specialists employed in this field don't want thediorts to be wasted).

The prerequisites for the establishment of the mea8TIEM are not restricted
to the need for information and necessity to ineeemonitoring efficiency. These
prerequisites should also include:

- high organizational level of industrial (localhveronmental monitoring,
which is superior to marine USSEM subsystems inampaters and scope of
coverage;

- participation of Roshydromet and Rosrybolovstvorgamizations
implementing state monitoring of the state andytimih of the marine environment
and monitoring of water biological resources of fhaspian Sea respectively in
industrial environmental monitoring upon the ordeoil and gas companies;

- the need to integrate all types of environmentahitoring implemented in
the Russian subsoil sector of the Caspian Seaptment the responsibilities of the
Russian Federation on the Framework ConventiortferProtection of the Marine
Environment of the Caspian Sea (see Chapter 4).

The drawback is that the initiative on the STIEMabishment is put forward
by the Caspian littoral constituent entities of federation, while the authorities to
solve all the relevant issues, be it the use afrahtesources of marine water areas or
marine environment protection, belong to federdhauities. The coastal constituent
entities of the Federation have some authoritiee@ming the inland sea water and
territorial sea, but this category can't be appleethe Caspian Sea as its legal status
IS not determined.

Despite this fact, we took part in the preparatbrieasibility study to realize
the initiative of Astrakhan region on STIEM estahlnent. The first variant (it will
be described in section 3.1) offered the cooperatiodifferent monitoring types at
the level of observation networks, and the secora(described in 3.2) - cooperation
at the level of information systems. It should lo¢ed that draft documents, described
below were prepared in 2008-2010, i.e. before thermiments to the Federal Law
"On Environmental Protection” came into force (thegre adopted in the first
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reading in June 2011), but we have not changedffers and present them to the
reader in the original variant.

3.1. Cooperation of monitoring observation networks of marine
water areas at regional level

As it has been already mentioned, three out ofhallparticipants of marine
monitoring have permanent and mobile observatiantpe observation networks in
the marine water areas. These are Roshydrometylftdeystvo and organizations
implementing search, prospecting and developmentioieral resources (subsoil
users).

Duplication of observations concerning the areasdates of observations and
controlled parameters facilitate cooperation ofesbation networks. The need to
cooperate is conditioned by the non-compliance afadand controversies of
assessments related to differences in measuremettiods and tools. The factor
which hampers cooperation is the different designadf different types of marine
monitoring held by Roshydromet, Rosrybolovstvo anbsoil users.

For example, all types of monitoring provide forsebvation of marine
environment pollution, and the data of own obseowatare used by Roshydromet to
assess anthropogenic load, by Rosrybolovstvo tesasshe habitat of water
biological resources and by subsoil users to ateessipact of industrial activity on
the environment.

Cooperation is also hampered by institutional fieectosubsoil users belong to
real economy sector, while Roshydromet and Rosoystvo - to state agencies;
Roshydromet belongs to the Ministry of Natural Reses and Environment, and
Rosrybolovstvo -to the Ministry of Agriculture.

Economic factors facilitate cooperation, but treegeration is regarded by the
parties from different points. Subsoil users regardperation with Roshydromet and
Rosrybolovstvo as a way to reduce costs for mangorand Roshydromet and
Rosrybolovstvo -as a source of additional inconeedng the deficit of budget
assignations. For example, for the past 15 yeashyRiomet organizations have
been carrying out observations of marine envirortailgollution in the Caspian Sea
at the stations of state observations service aldegwith the operations upon the
order of subsoil users.

Occasionally research and planning and surveyiggrozations, not related to
Roshydromet or Rosrybolovstvo, take part in thelemgntation of orders for local
(industrial) monitoring. To strengthen its positioan this service market
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Rosrybolovstvo makes a wide use of administratesources - issuing licenses for
production of bioresources (required for carryingt achthyological research in
subsoil use areas) and endorsement of estimatesrdges for the fish stock.

Until recently, Roshydromet issued licenses for dlagvities in the field of
hydrometeorology and related fields. After Resolutof the RF Government No. 20
from 19 January 2006 was adopted, which referredl lmonitoring to engineering
surveys, the right to implement this monitoring vgigen to organizations having a
permit of a self-regulated organizations for theplementation of engineering-
environmental survey (Roshydromet license is ngéomequired).

This is a brief overview of the situation concemthe cooperation of different
monitoring types at the time when we were elabogatiffers on the solution of the
problem. One of the first offers was a draft Seatan the organization and
implementation of complex environmental monitorofgthe Caspian Sea within the
Russian subsoil sector. This is our only offer vahtovers the issue of cooperation of
observation networks; but it is not restricted lt@tt as monitoring participants are
offered to cooperate in the preparation of infororaproducts. The draft is presented
below with the original items numbering.

Statute on the organization and implementation ofhet comple»
environmental monitoring of the Caspian Sea withtme Russian subsoil sect
(draft)

GENERAL PROVISIONS

1.1. The state environmental monitoring of the Gasfbea is based ohd
complex, interagency approach to its implementation. Complex renmenta
monitoring of the Caspian Sea (CEM) is performed to

- observe physical, chemical, biological processesiming in the sea and t
state of water bioresources;

- determine th level of marine environmental pollution and itsuices
including transboundary transfer of pollutants;

-specify the impact of search, prospecting and ol of hydrocarbons c
the state of the marine environment and water borees;

- assesghe changes in the Caspian Sea state under thectingbaothel
anthropogenic and other natural factors;

- inform federal authorities and the authorities ofe tCaspian littore
constituent entities of the Federation on the cur@nd expected changes time
Caspian Sea state, their reasons and consequences;

- ensure the implementation of the Framework Conwgarfbr the Protection ¢

112



the Marine Environment of the Caspian Sea by th&skRa Federation.

1.2. Complex approach to the Caspian Sea moniteiaghieved through:

- simultaneous measurement of abiotic and biotrarpaters;

- holding observations in the sea areas with diffeeanthropogenic load;

- perfect combination of contact and distance ols&m methods;

- coverage of different scales of environmentaapeeters variability.

1.3. A complex approach to the Caspian Sea mongos realized throug
coordinated functioning of different monitoring 84 interaction between all t
monitoring participants within the framework of CEdbsenation and informatio
systems.

1.4. The fact which fosters the implementationha& tcomplex approach to t
Caspian Sea monitoring is its combination with ctaxpesearch of the Caspian ¢
ecosystem aimed at determination of response mechao thempact of externe
natural and anthropogenic factors.

2. Organization and functioning of CEM observation system.

CEM observation system is a wellganized combination of mobile a
permanent points of observation of processes aadgrhena occurring on tlo@ast
in the water area, water column, bottom and sulidaihe Caspian Sea (within t
Russian subsoil sector) and estuary areas of infepwwers.

2.1. Participants of CEM observation system

Participants of CEM observation system are lisetbows:

- Federal Service for Oversight of Natural Resour@@ssprirodnadzor
carrying out observations of the state of marinarenment in the sea areas with
special regime of use and/or protectfon

- Federal Service for Hydrometeorology and Envirental Monitoring
(Roshydromet), carrying out observations of physacal chemical processes and
pollution level of the Caspian Sea and the estsarienflowing rivers;

- Federal Agency for Fishery (Rosrybolovstvo), cargyiout observations ¢
distnbution, number and reproduction of water biologiesources of the Caspi
Sea,

- subsoil using enterprises, ensuring observationsthaf state of th
environment at license areas in accordance witlygraromes of industrial (loce
environmental monitoring.

2.2. CEM areas and base stations

To implement CEM taking into account characterssioé natural condition:

% In 2008 the authorities of Rosprirodnadzor inclittee monitoring of inner sea water and territorial
sea,;
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economic use and legal regime, the Russian subsotbr of the Caspian Sea
subdivided into 32 districts, which location scheamsl coorthates are presented
fig. 3.1. Geometric centre of each district is BEM base station, which numk
corresponds to the number of the district.

2.3. Procedure of observations implementation

To implement CEM:

2.3.1. Performing the functions in the Ifieof environmental monitorin
Rosprirodnadzor organizes and carries out obsenstiof the state of maril
environment and sea areas with the special regimseoand/or protection:

- the Volga delta wetlands;

- along the Volga-Caspian Canal;

- sector of the North Caspian adjacent to the Klazsctor of subsoil use;

- sector of the Middle Caspian adjacent to the Kazaidh Azerbaijani subsc
sectors.

Observations are carried out at every station twigeear -in spring and ir
autumn- at 25-30 stations, evenly distributed enwater area.

The observation programme provides for deternonatdf physical an
chemical parameters of the state and piolluof the marine environment, whi
specified list is determined by Rosprirodnadzoraspect of every district dependi
on the regime of its use and/or protection.

2.3.2 Performing the functions in the field of eovimental monitoring ar
ensuring s continuity, Roshydromet carries out observationb marine
environmental pollution at the stations of categ®rl and Il (in accordance wi
GOST 17.1.3.08-82), located in the Russian sulssatior of the Caspian Sea.

114



A
TPYODHPOHM, & 7

MUXaurnoscKul

Kat;nuﬁcxuﬁ
1

13

14

17

15

KU3IAp, JlonamuH.

19

m 16 i
25 200
20 o0
Maxadkana

V136epbaus

s —\

lacecmaHcKue o2HU = \

Kachutick < T
26
21
7

: o)
— Borders of licensed sites 15 - Tyuleny Tersky

site
""" Modified midline of the 16 - Tyuleny
Caspian Sea bottom Agrakhansky site
Borders of sea areas 17 - Tuyleny sea site

18 - Central Caspian
trapeziform site

1 - Lagansky northern 19 - Central Caspian
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4 - Lagansky central 22 - Central Caspian
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seaward site rhombus-shaped site

5 - Lagansky southern 23 - Eastern
seaward site Rakushechny site
6 - Northern Caspian 24 - Central site

eastern site

7 - Northern Caspian 25 - Sulaksky site
central site

8 — Northern Caspian 26 - Dimitrovsky site
western site

9 - Northern 27 - Izberbashsky site
Rakushechny site

10 - Northern latitudinal 28 - Derbentsky site
site

11 - Northern Sarmatian 29 - Vodno-ugodny site
site

12 - Northern 30 - Kumsky site
Khvalynsky site

13 - Tyuleny Volzhsky 31 - Vostochny site
site

14 - Tyuleny Kizlyarsky 32 - Samursky site
site

Fig. 3.1. Zoning scheme of the Russian subsoil sector of the Caspian Sea for
the purposes of complex environmental monitoring

In addition to the accomplished activities, Rosloyadet organizes observatic
of marine environmental pollution at CEM base stadi twiee a year (spring ar
autumn), the content of observations being sintdathat at stations of category
(in accordance with GOST 17.1.3.08-82).

Roshydromet observations at the base stations declmeasuring tr
concentration of pollutants (hydrocarioand heavy metals) in samples of aer
surface film and bottom sediments.

2.3.3. Performing the functions in the field of @ommental monitoring an
ensuring its continuity, Rosrybolovstvo carries observations of the state of we
bioresources of the Caspian Sea in accordancehathgency-level programme.

In addition to the accomplished activities, Rosighetvo organize
observations of the state of water bioresourceSEYl base stations twice a Y«
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(spring and autumn), the content of observatiomsgosimilar to that of the agency-
level programme.

Rosrybolovstvo observations at base stations iecthd determination of tt
state of neuston and biotesting of water and bo#fediments samples.

2.3.4. Subsoil using enterprises in accao#a with the establishe
requirements ensure the implementation of obsemstiof the state of it
environment at their license areas in accordantle the programmes of industr
(local) environmental monitoring agreed with Rospithadzor, Roshydromegtnd
Rosrybolovstvo.

2.3.4.1 Observations of the state of the envirorinag@ organized at all tl
stages of industrial activities at the polygonshaf 3rd level, which borders coinci
with the borders of the license area.

Each polygon of the 3rd level includes 26-stations evenly distributed in t
water area. The observations there are held twyeaan spring and in autumn. Tl
number of stations at the polygon of the 3rd leneludes CEM base station loca
within the polygon.

To ensure comparability of the data received froffieicknt sources:

observations of marine environmental pollutionheg polygon of the 3rd lev
are held in accordance with the programme simitarektended Roshydrorr
programme for the stations of category Il (semie3.2);

observations of state of water biological resourgethe polygon of the 3
level are held in accordance with the programmalainio extended agendgvel
Roskomrybolovstvo programme (see item 2.3.3);

observations implemented at CEM basations by subsoil using enterpris
Roshydromet and Rosrybolovstvo must be coordinatetime (the difference i
observation terms should not exceed 10 days).

2.3.4.2 Throughout the period of prospect drillingservations of marir
environmental pdlition are organized at polygons of the 1st let&gch of the firs
level polygons includes 2P5 stations located at the distance of 100, 250, &t
1,000 m from the drilling platform, which is thelpgon centre along the radiati
axes, which direabn is determined in accordance with the wind roed the
currents.

At the 1st level polygon observations consist o$t8ges: before the ste
during and after the completion of drilling opeoais. At every stage all the static
hold single-time hydroeteorological and hydrochemical observations, datex
physical and chemical properties of bottom sedis)enteasure concentration
pollutants (oil products, synthetic surfactants &meévy metals) in the samples
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marine water and bottom sedimentspliement biotesting of these samples
hydrobiological observations including the deteramtion of species compositic
number and biomass of phyto-, zooplankto and zablosn

2.3.4.3 During facility construction and exploitatiof the deposit observans
of marine environmental pollution and the statevater bioresources are organi
at the polygons of the 2nd level.

Observations of marine environmental pollution fa polygons of the 2r
level are held 4 times a year (April, June, Aug@atiober) at 2@5 stations even|
distributed in the water area which area corresptodhat of the oilfield (oil and g
bearing block). Observations of marine environmiergallution are held i
accordance with the programme similar to the pnogna of obserations at thi
polygons of the 1st level.

Observations of the state of water biological reses at the polygons of t
2nd level are held 2 times a year (April, Octolar) 0415 stations evenly distribut
in the water area which area corresponds to th#teobilfield (oil and gas bearir
block). Observations of the state of water biologreslources are held in accorda
with the programme similar to the agency-level pangme of Rosrybolovstvo.

2.3.4.4 Subsoil using enterprises implement moinigoat the polygons of tf
1st, 2nd and 3rtkvels on their own or through employing organizas of any typ:
of ownership and departmental subordination. Thgamezations carrying ol
observations of marine environmental pollution dddee licensed for the activiti
in the field of hydrometeofogy and related fields and dispose of analy
laboratories (centres) certified to carry out measents in the field of monitoring
the state and pollution of the environment. Orgaitans carrying out observations
water biological resources ntube licensed for extraction of these resources
research and control purposes.

2.3.45 Permanent oilfield facilities are equippedith automatel
meteorological stations and subsea platforms augped with automated sens
for measuring currents, aves, sea level, ice cover thickness, electric oty
(salinity) and concentration of dissolved oxygamatcordance with the establist
requirements permanent oilfield facilities mustdagiipped with automated tools
the detection of oil filmand registration of its parameters. Automatic mesasents
of environmental parameters are held by subsoigu&nterprises throughout 1
whole period of exploitation of permanent oilfiel@cilities with discreetnes
established by the programme of industrial (loeaironmental monitoring.

2.3.4.6 Geodynamic monitoring which is an integratt of industrial (local
environmental monitoring is organized and held kttlae stages of industri
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activities. Geodynamic monitoring includes continsorgistration of seismi
activity with help of bottom seismic stations idkdd at every license area,
periodic (twice a yearin spring and in autumn) measurements of physotedmica
and biological parameters of the surface layer atfdn sediments and the ne
bottom water layer near the wélkads of abandoned wells and gas emissions
sea bottom identified by the data of geophysicdl gegochemical surveys.

Before the start of facility construction bottomisseic stations operate
automatedmode, information retrieval and replacement of poba&tteries are he
twice a year. After the construction of oilfieldcfities bottom stations are install
near the platforms and connected to them by theesabmed for power supply a
data transnssion. Registration of changes in the state ofmeagnvironment near tl
well-heads of abandoned wells and gas emissions frorsetlidottom in the peric
between ship observations is implemented with bélgoindicator organisms.

To conduct geodynamicmonitoring subsoil using enterprises emg
organizations having experience of marine geodyoagesearch and observations
physical, chemical and biological processes inrttagine water areas characteri
by increased geodynamic activities.

2.3.4.6 Ornithological observations and observations of skege of anime
species included in the Red book of the RF areiethrout at all the stages
industrial activity at the license areas which lBordn wetlands and other protec
areas and at the siteshere protected objects are located. To conducse
observations which are part of industrial (locahvieonmental monitoring subsc
using enterprises employ organizations having egpee in monitoring of faur
objects and long-term data necessary for comparatialysis..

2.4 Participants of the CEM observation systemthrdrganizations involve
to carry out observations irrespectively of theapdrtmental subordination and le
organization immediately inform other participanfsobservatiometwork and othe
organizations about extreme environmental pollytioemergencies of
anthropogenic origin, which have produced, are producing or can produce a
negative impact on the environment in accordance with the procedure
established by the RF Gover nment.

3. Organization and functioning of CEM infor mation system

CEM information system is a weblrganized combination of tools a
technologies used for collection, processing, g@raransfer and distribution
information on the state of the environment of @aspian Sea, the impact of extel
natural and anthropogenic factors and probablesmpresices of this impact.

3.1. Participants of CEM information system
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Participants of CEM information system are the ipgrants of CEM
observation system (see item 2.1), organizationplementing geodynam
monitoring {n accordance with item 2.3.4.5 of this Statutej aronitoring of faun:
objects (in accordance with item 2.3.4.6 of thimt®e) and the organizatio
providing additional information resources (seei@2.2).

3.2 CEM information resources

CEM informdion resources are composed of the data of CEM roasen
system (main resources), the data on the stateedCaspian Sea received from of
sources (additional resources), and the informamalytical materials «
environmental situation in the Caap Sea received through information analysis
processing (information products).

3.2.1 Main information resources are subdivided idistributed and shart
resources. Shared resources include the data efwalti®ns of the state of mari
environmentand water bioresources at CEM base stations, wanelsubmitted fre
of charge to other participants of CEM informatieystem by the observ
organization no later than 3 months after the otadmms are held. The distribut
information resources inatle observations data owned by participants of
observation system.

3.2.2 CEM additional information resources include:

- separate (for every period) and composite (for isdvperiods) maps
surface layer temperature (SLT), wind speed andection, compiled by
Roshydromet on the basis of satellite observatilas;

- separate hydrometeorological maps (wind speed aedtion, wave heiglt
and direction, current speed and direction, seal)lecxompiled by Roshydrom
using the regional meteorolagl model and hydrodynamic model of the Cas
Sea,

- separate and composite maps of the Caspian Sdadestebution of oil film
(OF), and the distribution of chlorophyll and susged matter (C&S), compiled |
research institutions of the Russian Aemy of Science on the basis of sate
observations data.

3.2.3 The creation of additional information resms is ensured by subs
using enterprises using these resources for solthegtasks of industrial (loce
environmental monitoring jointlyith institutions of Roshydromet and the Rus:
Academy of Sciences (RAS), having relevant expegaend technologies.

3.2.4 Additional information resources are alsodsuided into distributed an
shared resources. The distributed resources incilidéhe maps listed in 3.2
submitted to nature management enterprises by #sponsible organizatio
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immediately after preparation of materials; thegsources are shared. She
resources include composite (for 10 day periodsraadths) maps of SLT, O&nd
C&S and separate hydrometeorological maps desgridiydrometeorologic:
conditions within the reviewed periods concerningerg natural synoptic perio
Roshydromet and RAS organizations preparing theseurces submit them free
charge to otherarticipants of CEM information system once a quani later tha
15 days after the completion of the previous quarte

3.2 CEM information products

3.2.1 CEM information products include overviewstloé state and pollutic
of the marine environment with the Russian subsoil sector of the Caspian Se
the first/second six months period, and annualvegess of environmental situatic
in the Russian subsoil sector of the Caspian Sea.

3.2.2 To prepare information products participarfit€EM informationsysten
establish an editorial committee. Committee Chanraad Secretary are elected
the majority of voices at the first meeting.

3.2.3 The content of the overview of the state pollution of the marin
environment within the Russian subsoil secbthe Caspian Sea for the first/sec
six months period is presented as follows:

Introduction
1. Hydrometeorological conditions
1.1 Meteorological conditions
1.2 Hydrological conditions
2. Oceanographic conditions
2.1 Hydrochemical conditions
2.2 Hydrobiological conditions
3. Marine environmental pollution
3.1 Frontier areas, wetlands and the Volga-Caspian
canal
3.2 License areas
3.3 Coastal area and the open sea
Conclusion

3.2.4. Overviews of the state and pollution of tharine environment withi
the Russian subsoil sector of the Caspian Seahéofiitst/second six months peri
are prepared by Roshydromet (part 1, sectionsriti13a88), Rosprirodnadzor (secti
3.1), Rosybolovstvo (section 2.2) and subsoil using entiegs (section 3.2, fq
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every license area separately). Each section naugiréceded by a description
data, main, additional and private information teses used for its preparation. T
introductionand the conclusion are made by Secretary of thereadi committee
Committee Chairman provides a scientific revisidntlee overview taking int
account offers and remarks made by members of dmn@ttee. The overview f
the first half-year period must be prepared by Aigeb, for the second halkar
period - by February 25 of the following year.

3.2.5 The content of the annual overview of envimental situation within th
Russian subsoil sector of the Caspian Sea is [iezban follows:

I ntroduction

1. Hydrometeorological conditions
1.1 Synoptic processes and meteorological conditions
1.2Hydrological conditions Water circulation
1.3Hydrometeorological hazards

2. Hydrochemical conditions
2.1Dissolved salts and gases
2.2Biogenic elements

3. Geodynamic processes
3.1Seismic activity
3.2Subsoil impact on the marine environment

4, Marine environmental pollution
4.1Frontier areas, wetlands and the Volga-Caspian canal
4.2License areas
4.3Coastal area and the open sea
4.4 Pollutants inflow from on-land sources

441  Surface runoff
4.4.2 Sewage discharge

5. Biological productivity and state of water bioresources
5.1Volga-Caspian Canal
5.2North-Western area
5.3North-Caspian area

5.4Terek-Caspian area
6. The state of fauna objects and protected areas
7. Impact assessment of natural factors on environmental

conditions of the Russian subsoil sector of the Caspian Sea
8. Impact assessment of anthropogenic factors on
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environmental conditions of the Russian subsoil sector of the Caspian
Sea
Conclusion

3.2.6. Annual overview of environmental situatioithmm the Russian subse
sector of the Caspian Sea is implemented by Rosmglr (Part 1, 2; Sections 4
4.4.1, 4.5, 4.7), Rosprirodnadzor (Sections 41 4rd2 - based on the data
Rosvodresursy anBostekhnadzor, and Parts 6 and 8), Rosrybolovétaot 6) ane
subsoil using enterprises (Section 4.2, each fer riflevant license area). E:
section must be preceded by a description of da&n, additional and priva
information resources used fiis preparation. The introduction and the conclu
are made by Secretary of the editorial committen@ittee Chairman provides
scientific revision of the overview taking into acmt offers and remarks made
members of the Committee. The annuamiew is to be prepared by April 30 of 1
following year.

3.2.7. CEM information products are forwarded tovgyomental agencies
the Russian Federation, authorities of the Casfpitomal constituent entity of th
Russian Federation and used for pineparation of the annual state report on the
of the environment.

4. Final provisions

To implement CEM:

4.1. Federal executive agencies participating iMCE

- determine the list of subordinate institutions uaEd in CEM observatic
and information systems;

- ensure funding of the operations through assignation provision ¢
functions in the field of environmental monitoriagd implementation of research
the field.

4.2 Subsoil using enterprises in accordance withSkatute introduce chges
into the programmes of industrial (local) enviromta@ monitoring, provide it
sustainable functioning through the funds assigoednvironmental protection.

4.3. Rosprirodnadzor annually organizes and holds meeting of CEN
participants, ensusecopying and distribution of CEM information prats anc
Jointly with RAS, coordinates CEM with complex easch of the Caspian Sea.

We considered this statute, or its original drafbé more precise, as a subject
of a certain agreement which monitoring particigaate to conclude between each
other. As monitoring participants are federal exeeuagencies on the one part and
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private economy sector on the other, this agreementd be considered as an
example of state-private partnership. Unfortunatédlg dream failed to come true.
But our attempts to develop an acceptable varidntamperation of different
monitoring types in the Russian subsoil sectohef@aspian Sea are not restricted to
this only project.

3.2. Cooperation of information systems of marine water areas
monitoring at regional level

Cooperation of information systems pursues twogdglcombination of these
systems into a single information system; 2) coeatf new information products
through generalizing observations data (held byedght participants of marine
monitoring), elimination of inconsistencies andsnag validity of information by
means of all-round (complex) assessment of the stimarine environment. Both
information consumers and participants of marinenitooing are interested in
achieving these goals.

Cooperation of information systems requires adddio efforts for the
development of the unified information system afaberation of new information
products. That is why cooperation is possible owlgen one of monitoring
participants takes the trouble to implement thigknand the funds to pay for this
work are found (which is not always possible). Bxtibstacles for cooperation of
information systems are departmental barriers, ceraiaization of information and
the fear that the information can be used to h&sroreator.

There are two ways to create a unified informatgatem: 1) on the basis of
the unified database; 2) on the basis of distribdtabases. There are also two ways
for the all-round assessment of the state of maengironment. 1) unified
assessment based on the analysis and generalipawmary data; 2) consolidated
assessment ("assessment of assessment') based ramaligation of basic
assessments held by every monitoring participant.

The cooperation of information systems of environtabmonitoring in Russia
took the path of distributed databases (example Lnified System of Information
of the Situation in the World Ocean) and consoédaissessments (example - state
reports on the state and protection of the enviemtin However the creation of the
state data fund of the state environmental momgo(SDFEM) in accordance with
the new edition of the federal law "On EnvironmérRaotection" means that it's
early to put an end to the first path.
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We have spoken of the need to create regional ESiM@Gules (including the
Caspian - see section 1.5) and to establish SDHENches in the constituent entities
of the Federation (see section 1.4), but such esiscan be taken only at federal
level. What can constituent entities of the Fedemnatlo for the cooperation of
information systems of marine monitoring at theioagl level? What can serve as a
legal background for the initiatives in this field®?our opinion, the legal background
can be constituted by the right for favourable sswinent and valid information
about its state determined by the RF Constitutiod ¢&e right of the coastal
constituent entities of the Federation to parti@pen monitoring of inland water,
territorial sea and the adjacent area stipulatedarrelevant federal law.

To exercise these rights concerning generalizemtnmdtion on the state of the
Caspian Sea at the regional level we have prepareftaft Resolution of the
Governor of Astrakhan Region "On preparation ofumtmeport "On the state of the
environment of the western part of the North Caspmesented below.

Resolution of the Governor of Astrakhan Region "Qureparation of annua
report "On the state of the environment of the west part of the North Caspian
(draft)

To exercise the right of citizens for favourablevieemnment and vali
information on its state, to ensure the particgpatiof Astrakhan region |
environmental monitoring of the Caspian Sea in etamace with the legislation
the Russian Fedation, to regulate the load of marine economy sfrékhan Regio
on the environment, to ensure its environmentalsigcand upon the agreement w
the Ministry of Natural Resources and Environmeihthe Russian Federation a
Federal Agency for Fising the Governor of Astrakhan Region passes au#sn
to:

1. To adopt the preparation procedure of the anmmart "On the state of tl
environment in the western part of the North Caspia

2. To appoint the Service for Nature ManagementEmdronment Protectio
of Astrakhan Region the executor of the annual meg®n the state of th
environment in the western part of the North Caspia

3. Agency for Press and Mass Communications ofakkin Region tpublish
this Resolution in the mass media.

4. The Resolution comes into force on the datésaifficial publication

The preparation procedure of the annual report "On the state of the
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environment in the western part of the North Caspian”

1. The annual report "On the state of the envirartnirethe western part of tl
North Caspian” includes:

Introduction, determining the designation of thpam®, describing its conter
listing executors and the materials submitted leyrth

Chapter 1. "Hydrometeorological conditions", ddsiag synoptic processes
the atmosphere above the Caspian Sea @mahges of hydrometeorologi
parameters for months (including average, minimuna maximum temperature
air and the marine water, average and maximum sfeed and direction; maximt
and minimum sea level and ice conditions in theewatrea) accordm to the
observations data at Roshydromet stations and fpxstted on the coast and islal
of the North Caspian and to satellite data witlie teviewed year in comparison
the previous year and long-term data.

Chapter 2. "Surface runoff", descrigimonthly changes of average, maxinr
and minimum temperature of the river water, theugad of water and solid dischal
and chemical discharge at the top of the Volgaad@hemical discharge incluc
lonic discharge, the discharge of biogenic salt$ @ollutants) within the reviewe
year in comparison to the previous year and longy-tdata.

Chapter 3 "Coastal and marine ecosystems", desgriibie state of flora ar
fauna of protected areas (Astrakhan State BiospReserve, Delta Volga wetlan
naural landmark of federal importance "Maly Zhemdmay Island", plankton ar
benthic biological communities in the Volga-Caspi®dorth-Caspian and Nort
Western fishery districts of the Voldéama Fishery basin within the reviewed y
in comparison to the previous year and long-terta.da

Chapter 4 "Environmental situation in navigationdadredging areas
describing the intensity of navigation in the Volgaspian Canal, the scope
accomplished dredging operations in its marine pad in fish passanals, th
pollution of marine environment of dredging opesas and subwater dumps
extracted soil according to the data of induseralironmental monitoring within tt
reviewed year in comparison to the previous yedrlang-term data.

Chapter 5."Environmental situation in the areas of searclospecting an
development of hydrocarbon deposits”, describiregstope of geology prospect
operations, the number of drilled wells, the voluofeoil and gas production, tl
volume of emissions, disalhge and waste, the pollution of the marine envirent a:
license areas as a whole and in the areas of apeathe results of pollutic
diagnosis and complex assessment of marine envaonguality according to tt
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data of engineering-environmentalrgey and industrial environmental monitor
within the reviewed year in comparison to the poesiyear and longerm data. Th
data of engineeringavironmental survey and industrial environmentalnitoring
are to be compared with the data of stat@itpong of marine environment pollutic
carried out by Roshydromet.

Chapter 6. "Water bioresources", describing th&e sbh stock and catches
commercial fish species in the southern fisheryridisof the VolgaCaspian fisher
basin, the levelfats artificial and natural reproduction, toxicegsickness rate amo
fish within the reviewed year in comparison to pmevious year and longprm data.

Chapter 7. "Assessment of the state of the enviesrtincontaining assessm
of the envirmment of the western part of the North Caspian @beg to composit
and integral parameters, the assessment of pebfeissnthropogenic load on t
marine water area, the recommendations on regnlatfothe load of the marir
economy of Astrakhan Regioon the environment and ensuring its environme
security.

The Conclusion containing the assessment of treandeanges of the state
the environment of the western part of the Nortspgan and recommendations to
federal executive agencies onveanment protection and efficient use of nati
resources of the Caspian Sea.

2. The executors of the annual report "On the siathe environment in tr
western part of the North Caspian” are listed devie:

Service for nature management andviemment protection of Astrakh:
region (Chief Executor, Introduction, Conclusiogport distribution);

Directorate of Fishery of Astrakhan region (Chapt#and 6);

FSBI "Caspian marine scientific research centralit(f-in-chief, Chapters 1,
and 7)

Sl "Astrakhan Centre for hydrometeorology and emwinental monitoring
(Chapters 1 and 2);

FSBI "Astrakhan state nature biosphere reservea@&n 3);

FSUE "Caspian Research Institute for Fishery" (@d1a3 and 6);

FSBI "North Caspian Directorate férovision at Sea / Technical Ensurar
(Chapter 4);

FSBI "North Caspian basin authority on conservatad reproduction of fis
resources" (Chapter 6);

"LUKOIL- Nizhnevolzhskneft* Ltd. (Chapter 5, section "Enwineenta
situation at the area "Severny");
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"Caspian Oil Company" Ltd. (Chapter 5, section "Emwmental situation ¢
the area "North-Caspian area");

"PetroResurs" Ltd. (Chapter 5, section "Environmentaliadibn at the are
"Lagansky");

"Caspian oil and gas company" Ltd. (Chapter 5, isectEnvronmenta
situation at the area "Khvalynskoye");

Astrakhan branch of FSUE "Rosmorport" (Chapter 4).

3. The executors of the annual report "On theestétthe environment of tt
western part of the Caspian Sea" annually beforeciMd of the following yar
submit to the editor-in-chief the informati@malytical materials in accordance w
item 2 to be included in the annual report.

The editor-inehief revises the report before April 1 and subrtiits revise
report to the executor-in-charge. Draftimgendments (with the exception of thost
technical nature) must be agreed with the executdhe editor-inehief sets unifiel
requirements to the execution of the informateoralytical materials submitted
executors.

The executor-in-chief publishethe annual report "On the state of
environment of the western part of the Caspian &e#$ website and replicates
report by April 30. The hard copies of the anmeglort are submitted to Governor
Astrakhan Region, organizations-memberstrad Marine Council by Governor
Astrakhan Region, Plenipotentiary of the RF Pretide the Southern Fedei
District, federal executive agencies belonging tture management compli
Astrakhan Regional Scientific Library named afteKNKrupskaya, lte libraries o
nAstrakhan State University and Astrakhan Staténiieal University.

The presented above Draft Resolution of the GoveaficAstrakhan Region
has not been realized. Our unsuccessful attempmis $hat in spite of the public
demand and actual preconditions, the integratiodiftérent types of marine water
monitoring at the regional level has not yet gdttoé ground. The underlying reason
iIs the absence of the regional mechanism linkingrenmental monitoring and
environmental regulation. In contrast to the ergtUnified system of environmental
monitoring based mainly at federal level, the fatumified system of environmental
standard-setting, assessment and monitoring, whishire to emerge, will be based
at regional level.

The integration of different monitoring types wilardly have to do with
observation networks. It will obviously be restedtto the cooperation of information
systems and integration of information resources. the nearest future this
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cooperation will be implemented in the top-down mem As far as the monitoring of
the Russian subsoil sector of the Caspian Seanisecoed, in our opinion it would be
best to create Caspian module of the Unified SysiEimformation on the Situation
in the World Ocean. To achieve this ESIMO shoulccbmpleted with the block of
marine environment protection. Environmental protec should always precede
environmental monitoring. Otherwise, environmentabnitoring will make no
headway. Improvement of environmental protectidgihlead to the improvement of
environmental monitoring.
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Chapter 4. International experiencein environmental monitoring
of water bodies

4.1. General principles of environmental monitoring

Economic and environmental negative consequencethefutilization of
freshwater and marine resources in industrializaechtries in the first three quarters
of the last century have brought many of the coestron the edge of the
environmental and water crisis. Realizing thesedtw has resulted in paradigm shift
in the field of water and environmental resourcenagement in the industrialized
world. The new paradigm has focused on the pregenvaestoration and protection
of the water and marine ecosystems and their ®=vigs the fundamental
precondition of the existence of the humanity amal ¢ritical source of the societal
development. The process of incorporating envirartaleconcerns in to decision
making, sectoral policies and budgeting procegsiided by five main principles that
include:

. Polluter pays principle (PPP)

. User pays principle (UPP) (or resource pricing @ple).
. Precautionary principle (PP).

. Subsidiary principle (SP)

. Intergenerational equity principle (IEP)

The Polluter Pays Principle was first widely disses in the United Nations
Conference on Environment and Development heldiond@ Janeiro of Brazil in
June 1992. The PPP required that the polluterdhagdr the cost of complying with
environmental standards, which are predeterminedplylic authorities. If the
polluters have to pay for the cost of any pollutibay cause, market forces will then
encourage them to change their activities eithentpducing new pollution control
technologies or by switching to more efficient protion process.

The User Pays Principle states that the benefedaould pay for the full cost
of using the resources and its related servicefulheost included the cost of losses
for future generations. Both PPP and UPP prinaiplesidered as equitable and both
offer the prospect of achieving efficiency.

The Precautionary Principle was adopted by the UNNnf€ence on
Environment and Development (the Earth Summit) 8921 According to Rio
Declaration on Environment and Development Preoaaty Principle means that
where there are threats of serious or irreversilaimage to environment, lack of
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scientific certainty should not be used as an exdos postponing cost effective

measures to prevent environmental degradation. grimsiple is seeking present and
eases environmental stress before conclusive esedehdamage exists and adopts
policy when raw evidence is available.

The Subsidiary Principle states that political deris should be taken at
lowest possible level of public authority securengy effective action. So that setting
standards and interpreting risk are a politicallyolved process. The SP recommends
that these decisions are made by the authoritias d@tfe closed to the population
concerned. SP provides useful guidance when agptiie PPP and UPP and the PP.

The Intergenerational Equity Principle is the cahprinciple in the definition
of sustainable development. According to the Briamdt Report sustainability is the
‘meeting the needs of present generations withootpcomising the needs of future
generations’. Generally this principle is considergith the trilogy of economic,
environmental and social objectives underlying a&unstle development. This
principle is the basis of the environmental accmgntmeasures of sustainable
income.

Integrated management

The concept of “Integrated Water Resources Manag&m@WRM) was
introduced in its modern interpretation at the BaitNations Conference on
Environment and Development in Rio in 1992 (Chaf&of Agenda 21), and it has
since that time evolved, somewhat differently iffaestent countries, depending on
their, geography, culture and stage of development.

A properly functioning environmental (water, majimaonitoring programme
producing robust and reliable data is a prerequitt an effective management
system. Whether or not the environment quality si¢bé established targets and
standards can only be determined by routinely nressit. The monitoring data are
also a major input into the next cycle of the plagnand management. It is always
done for purpose and closely linked to resourceagament; actually it is a part of
the management aimed to track the progress tovstaitlsd management goals.

Monitoring as defined by the International Orgatiaa for Standardization
(ISO) is “the programmed process of sampling, memmsant and subsequent
recording or signaling, or both, of various watka@cteristics, often with the aim of
addressing conformity to specific objectives” (cqebtfrom Chapman (1996)).
Monitoring per se is concerned with the procedames activities for collecting data
and information in the formulation and implemerdatstages of an action or a series
of initiatives. It is particularly aimed at providj regular feedback to guarantee
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coherence, efficiency and effectiveness againstutiterlying objectives set at the
national and international levels.

Before 1990th regulatory and legal liability issuasmarine environmental
monitoring prevailed that have led to programs Base reductionist models that
used non-biological parameters which are indiregasares of biotic condition. This
lessened the effectiveness of monitoring prograsnthay rarely served the function
for which they were intended: an accurate and s8eesource of information from
which conditions and trends could be defined antbgerized, and management
decisions made. In addition, the natural variabibf systems was problematic to
reveal in order to distinguish natural from antloggnic changes in environmental
conditions (Thomas 1993). This has driven the nooimg to evolve into a set of
assessment activities that include the use of wattemistry, analysis of particulate
materials (suspended solids and sediments) andiagiata.

The overall goal of all types of monitoring progiaums the protection of the
environment and its resources. Data collected freomitoring programs document
existing conditions, and help document changeshesd conditions over time.
Lacking prior knowledge of environmental conditipnmaonitoring establishes a
baseline for future comparisons. One can distinguietween three types of
monitoring activities - long-term, short-term andntnuous monitoring programs,
which can be defined as follows:

. Monitoring is a long-term, standardized measuremant
observation of the aquatic environment to defia¢ustand trends;

. Surveys are finite duration, intensive programsnteasure and
observe the quality of the aquatic environmentfepecific purpose;

. Surveillance is continuous, specific measuremedtabservation
for the purpose of water quality management andabip@al activities.

The monitoring may consider only one type of wééeg., lakes, estuaries, seas
etc.) or only one approach of monitoring (e.g., Pbghemical or biological
methods). A combined use of water, particulate enaéind biological monitoring
produces comprehensive water quality assessmentadst types of water bodies.
Two types of monitoring of water bodies (both fresker and marine) can also be
distinguished by the purpose of the monitoring:

1) monitoring compliance with the relevant laws aagulations;

2) monitoring of exploited (receiving) water body.

Marine monitoring programs are usually long-terratadintensive programs
that establish points of reference for environmeeotaditions and then attempt to
document and identify change in these conditionsr ovme. Programs using
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macrobenthos and water quality measures are wiggdgl in marine and estuarine
settings. Assessment programs, smaller in scopeajpiitation, are generally more
short-term and data-specific than typical monitgrprograms. They are intended to
measure specific parameters or conditions. Bioassayype of assessment program
that uses live organisms to measure a variety odibions or specific impacts
(Thomas 1993).
Principal elements of a monitoring program ususlblude:

. A clear statement of aims and objectives

. Information expectations and intended uses

. A description of the study areas concerned

. A description of the sampling sites

. A listing of the water quality variables that wilé measured

. Proposed frequency and timing of sampling

. An estimate of the resources required to implertfetiesign

. A plan for quality control and quality assurance.

Compliance Monitoring (Principles, 2009)

Compliance monitoring is one of the key compongotgernment agencies and
others use to ensure that the regulated commuibigys environmental laws and
regulations through on-site visits by qualified pastors, public reporting of
violations, and by reviewing information submittedit by the regulated industry as
part of self-monitoring and reporting programs. @iance monitoring is generally
considered to include both self-monitoring by tegulated entity, and governmental
inspections and investigations (Principles, 2009).

There are four primary sources of compliance infiram discussed in this
chapter:

. Inspections.

. Monitoring environmental conditions near a facility

. Self-monitoring, recordkeeping, and self-reportingy the
regulated community.

. Citizen monitoring.

Table 1 summarizes the advantages and disadvantafjethese four
information sources. Additional information may c®nirom reports of other
national, regional, provincial, or local agencieatthave related jurisdiction over the
facility; requests for modifications to permits lozenses; and environmental audit
reports provided by the facility. However, as imi@tion on compliance status is
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gathered, an enforcement program needs a systenp(terized if possible) to store,
access, and analyze the information as needed.

Table4.1
Strengths and weaknesses of primary sour ces of compliance information
(adapted from: INECE, 2009)

I nfor mation Strengths Weaknesses

source

Inspections Provide the most relevant aCan be very resource-

reliable information. intensive. Must b

carefully targeted an
planned.

Self-Monitoring, |Provide much more extensive gRely on integrity an

Self- information on compliance. Sh|capability of source t

Recordkeeping, |economic burden of monitoring |provide accurate dat
Self-Reporting the regulated community. MiPlace a burden on t
increase level fo managemerregulated community ar
attention to compliance within |increase the paperwork f

facility. the devoted compliant
program.
Citizens Can detect violdons that are n¢Sporadic. Cannot contr

detected by inspections or industhe amount, frequency,
self-monitoring, -reporting, and|quality of informatior

record- keeping. received. Only a fe\
violations are noticed b
citizens.

Area Monitoring |Useful for detecting possibjCan be difficult tg
violations without entering thdemonstrate a connecti
facility. Also useful forbetween the pollutio
determining whether permit |detected and a speci

license requirements are providisource. Difficult ol
adequate environmental protectioimpossible  to obtali
precise informatior

Resourcantensive in ared
of multiple sources.
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4.2. Environmental monitoring in the European Union

Water protection is one of the priorities of the .HEuropean water-related
environmental policy started its active formationmid- 1970s with standards for
surface water supply sources. In 1980 the targwmtdifinking water, fish waters,
bathing waters and ground waters were set. For ngaays European water quality
monitoring practice has been subdivided by two apghes:

. control of the sources of pollution through the laggtion of
available technologies;
. focusing on the quality status of the receivingiemnment.

There are potential shortcomings when only onée$é¢ approaches is applied.
Source controls do not take into account the cutmeldoxic effects of contaminants
from a number of different sources of pollution.eTHiffuse impacts cannot be
estimated. Quality standards applied to water [odsn underestimate the effects of
particular substances on the ecosystem, due toolaskientific knowledge regarding
the final outcome of substances in the environmeéhis approach may also lead to
gradual degradation of a water bodyi, if its inistdte was better than standard.

Measuring the performance and impact of compleemwaglated programs or
Initiatives is an essential task. In this way, nuMd be possible to track the actual
implementation of all initiatives and promote tinéegration of various activities into
the overall development frameworks.

Marine Directive (2008)

The Marine Directive provides the legal impetus foe EU to protect and
clean up its seas and oceans as part of an intelgstitategy in order to use them
sustainably. The Marine Directive was adopted orddi7e 2008 and was due to be
transposed into national legislation by 15 July @0k establishes an integrated
approach to maritime activities and provides a {@rgn policy vision for Europe’s
marine environment.

The overall objective is to achieve or maintain Gdénvironmental Status
(GES) of the EU’'s marine waters by 2020, thus ptotg the resources on which
marine-related economic and social activities ddpeithe Directive envisages an
ecosystem-based approach to the management ofirakrh activities that have an
Impact on the marine environment. The Directivee$@es a regional approach to
iImplementation, and establishes European MarineioRegon the basis of
geographical and environmental criteria. Howeverenider States must adopt
common approaches by:
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. working to a common and ambitious timeline to m&&S by
2020 - developing Marine Strategies in cooperatih neighboring countries
and, where practical and appropriate, using exjstiagional cooperation
structures, including under regional sea conveastion
. adopting an adaptive management approach so th#&tges are
kept up-to-date and reviewed every six years.
The Marine Directive builds on existing EU legighait and covers specific
elements of the marine environment not addressethir policies. Some of the key
legislation and policies directly relevant to thedotive are described below.

Water Framework Directivg2000) is closely linked to the Marine Directive.
It sets a goal of achieving Good Status for all $tlface and groundwaters by 2015,
tying in with the goal of Good Environmental Statwsder the Marine Directive.
Following an adaptive management approach, it bskes a six-year planning cycle,
during which Member States prepare River Basin Mangent Plans and develop
actions and measures to achieve Good Status by RGt&l plans were published in
2009 and will be reviewed in 2015. Actions taketl vaduce marine pollution from
land-based sources and will protect ecosystem®astal and transitional waters,
which are vital spawning grounds for many marisé Bpecies.

The Habitats and Birds Directives (1992 and 1979, codified 2009) are
Europe’s central laws on nature conservation, pliiogi special protection for key
sites (the Natura 2000 network), animal speciemntpspecies and habitat types of
European importance. This protection will be reroéal with the Marine Directive’s
Marine Protected Areas.

Common Fisheries Policy(2002) sets out a collaborative approach to
managing the EU’s shared seas and fisheries. Arathey things, it lays down rules
to ensure Europe’s fisheries are sustainable andnalo damage the marine
environment. The planned reform in 2011 should tateeaccount the environmental
impacts of fishing and the objectives of the Mardieective to help ensure they are
met.

Recommendation on Integrated Coastal Zone Managemé2002, to be
reviewed in 2011) and the Roadmap on Maritime 8p&fianning (2008) define the
principles of sound coastal and maritime planning ananagement. The aim is to
promote rational and sustainable use of the sdandm the socio-economic and
environmental interests and improve the qualitgdexdisions.

The prime objective of amtegrated maritime policy for the EL{2008) is to
maximize sustainable use of the oceans and seds whabling growth of the
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maritime economy and coastal regions. A second d&epective is building a
knowledge and innovation base for the maritimeqgyolMarine science, technology
and research enable analysis of the effects of huanavity on marine systems and
put forward solutions to alleviate environmentalgidelation and the effects of
climate change. An integrated policy also has thgative of delivering a higher
guality of life in coastal and outermost regiongcanciled with economic
development and environmental sustainability. The EBtends, moreover, to
promote its leading position in international mang affairs. An integrated policy
enables improved management of maritime affairstedareation of EU priorities in
this field. The final objective of this integratgmblicy is raising the visibility of
Maritime Europe and improving the image of thistses activities and professions.

On an international level, the Marine Directive pesds to the EU's
international obligations as set out in the Conenbn Biological Diversity (CBD)
and the United Nations Convention on the Law of 8&a (UNCLOS). These
Conventions require the signatories to integrate study, the protection and the
preservation of their marine resources and biodityerinto the development and
management of the policies that affect their maem&ronment.

4.3. The environmental monitoring program for seas and coastal
areasin Sweden

The environmental monitoring program for seas aodstal areas provides
input for the description of large-scale human iotpaon the marine environment.
Data generated within the program are used forrnat®nal reporting and for
tracking progress towards the national environmequality objectives, etc. Since 1
July 2011, the responsibility for this monitoringogram is shared by the Swedish
Environmental Protection Agency (SEPA) and the Ssledgency for Marine and
Water Management.

The Swedish Agency for Marine and Water Managent@itls six sub-
programs that monitor changes in the marine enment, and the Swedish EPA is
responsible for sub-programs or parts of sub-prograthat are related to
environmental pollutants, coastal fish populatiand fish health, top predators (seals
and white-tailed sea eagle) and hazardous substano@arine biota.

Transboundary issues
Most threats to the marine environment are tramstary in nature. Sweden’s
waters are affected by a catchment area that a&bitdd by approximately 80 million
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people and affected by human activities in Cenatope. Marine environmental
monitoring is therefore strongly international inacacter, and many of its activities
are governed by marine conventions and bilateraleeagents. Increasingly
environmental issues are regulated through the £& ssipranational level, and the
trend is for monitoring to be more directive-driven

International cooperation

Long time-series data of high quality are a costwere of environmental
monitoring. Designed to provide information on tteastal and marine environment
to meet Swedish and certain international needshmfi Swedish marine monitoring
program is coordinated with programs run by otheuntries. Common open-sea
observation sites are visited by research vessais $everal countries, and similar
observation programs are conducted in the coastgdms of neighboring countries.
A large-scale picture of the status and chronokigaevelopment of the marine
neighborhood — the Baltic Sea and the Skagerrakef@t — emerges from the
regular joint evaluation of environmental data.

4.4. Environmental monitoringin USA

The major federal law governing water is the Cl&dater Act (CWA) that
establishes the basic structure for regulatinghdigges of pollutants into the waters
of the United States and regulating quality stadsldor surface waters. The basis of
the CWA was enacted in 1948 and was called therkedl¢ater Pollution Control
Act, but the Act was significantly reorganized aganded in 1972. "Clean Water
Act" became the Act's common name with amendment977.

US Environmental Protection Agency (USEPA) workshwis federal, state
and tribal regulatory partners to assure complianith clean water laws and
regulations in order to protect human health amddahvironment. Under the CWA,
USEPA has implemented pollution control programshsas setting wastewater
standards for industry and water quality standdodsall contaminants in surface
waters.

The CWA made it unlawful to discharge any pollutaiotn a point source into
navigable waters, unless a permit was obtained. RASE National Pollutant
Discharge Elimination System (NPDES) permit progreontrols discharges. Point
sources are discrete conveyances such as pipesammmade ditches. Individual
homes that are connected to a municipal systema gs@tic system, or do not have a
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surface discharge do not need an NPDES permit; Yewandustrial, municipal, and
other facilities must obtain permits if their disghes go directly to surface waters.

Clean Water Act Compliance Monitoring

Compliance monitoring in the National Pollutant énarge Elimination
System (NPDES) program encompasses analyses didbgge Monitoring Reports
(DMRs) which provide continuous monitoring infornaat from permitted facilities
on the characteristics of their effluent discharggsdance to state and EPA regional
inspectors on how and when to conduct inspectams,inspector training.

USEPA and states conduct periodic inspections arditsaof the Publicly
Owned Treatment Works (POTW) pretreatment impleatén programs to ensure
that the programs are being properly implementeésERIA conducts inspections of
facilities that storage oil to insure that the liicisatisfies requirements designed to
prevent oil spills. USEPA conducts inspectionstoké types of facility operations
subject to the storm water regulations: constructsites, industrial sites, and
municipal separate storm sewer systems (MS4). F84 Mperations, USEPA also
conducts audits designed as a comprehensive revieall facets of the Control
Authority's storm water program. USEPA conductpéttions of sites to determine
whether dredged or fill material is being illegatlymped into wetlands in violation
of the regulations and statute; to verify whetheit d facilities/sites have a wetlands
permit and are complying with it; and whether staps being taken to minimize or
avoid wetland impacts where practicable. An anmuellity assurance (QA) study
conducted to evaluate the analytical and reportaiglity of permittees and
laboratories routinely performing inorganic chemysand whole-effluent toxicity
self-monitoring analyses required in NPDES permits.

Aquatic Resource Monitoring Programs
Many Federal and State agencies, including TribalveBhments, conduct
aquatic resource survey and monitoring programemesof these programs have
adopted, are evaluating or considering the usealgbility designs and linkages to
the approaches developed by ORD's EMAP. The Agudbnitoring Design &
Analysis Team is contributing to and collaboratwigh many of the following
programs:
. National Water Quality Monitoring Council (NWQMC)
. Intergovernmental Task Force on Monitoring Water alu
(ITFM), 1992-1996
. EPA Office of Water (OWOW)
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. National Estuary Program (NEP)

. US Geological Service (USGS)

. National Oceanographic & Atmospheric Administrat{itdOAA)

. State Departments of Natural Resources, Ecologyjr&mment,
etc. State Programs. Including Probabilistic Mamitg Design Status

. Puget Sound Ambient Monitoring Program (PSAMP)

. Native American Tribal Governments and Tribal Pewvgs

Environmental Monitoring and Assessment Program ()

The United States Environmental Protection Agenonmted the creation of
the Environmental Monitoring and Assessment Progi@WAP). EMAP was
intended to provide policy makers with information the state of U.S. ecological
domains through a complex scientific sampling saheifhe effort was finally
abandoned, in part because, even in principalptlavonly provide information at a
very high cost. Equally, however, it became cléat EMAP would probably never
provide useful information to decision-makers--lomanational. EMAP was a classic
case of a monitoring system designed by scierfostscientific purposes and lacking
a clear connection to policy-relevant issues (UNER0).

Water Quality program

The US Environmental Protection Agency has createdxemplary observing
system for national water quality by building uprfr local and state water quality
monitoring systems. The US EPA helps localitiede¢fine issues and set up systems
to meet their own needs; at the same time, it atds standards and harmonizes
systems. It assembles local information--indeedyyr&tates use the EPA Office of
Water Internet site to disseminate their own figdiamakes it publicly available, and
uses it to analyze national water quality issuetuding a national indicator map of
water quality and vulnerability.

The Internet site also makes available access her aatabases that are
relevant to understanding water issues in eachrsfad and for the nation as a
whole. These databases include air quality, wateramd availability, population, and
agency jurisdictions. The power of this observiggteam is that it builds from, and
includes, all data that are collected and consdleeéevant by local policy makers
and managers. Even though the provision of the idateandated by law, the system
rewards cooperating institutions by publishing da¢a in a common form, providing
comparisons across space and time, and giving Iof@imation a national context
and a national purpose alongside local and stafmpas (UNEP, 2000).
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Regulatory monitoring in the marine environment

In the U.S., regulatory monitoring in the marinerieonment is mandated by a
variety of local, state, and federal statutes idicig the Federal Water Pollution
Control Act; the Marine Protection, Research andc8mries Act; the Outer
Continental Shelf Lands Act; and the National OceRollution Research,
Development and Monitoring Planning Act. FederakAges responsible for these
various programs include the Environmental Prodecfgency (EPA), the National
Oceanic and Atmospheric Administration (NOAA), théS. Army Corps of
Engineers (COE), and the Minerals Management SeiWwtMS) of the Department
of the Interior. Numerous state agencies, locdiaities, utilities, and industries that
discharge materials into coastal ocean waters lace raquired to conduct marine
environmental monitoring programs.

One of the programs is the National Coastal CamdliReporting. The reports
describe the ecological and environmental condstionU.S. coastal waters. They
summarize the condition of ecological resourcethe coastal waters of the United
States and highlight several exemplary federate stabal, and local programs that
assess coastal ecological and water quality camditiPreparation of these reports
represents a coordinated effort among the EPA, Naional Oceanic and
Atmospheric Administration (NOAA), the U.S. Geologi Survey, the U.S. Fish and
Wildlife Service, coastal states, and the Natidfstuary Programs.

Another example of the coordinated multi-agencyivaes is the Rocky
Intertidal Network Monitoring Program (Engle, 200&eriodic monitoring of the
condition and dynamics of rocky shore marine lifecritical for detecting and
understanding community dynamics in order to dgveltanagement measures to
anticipate and reduce acute or chronic environnhemipacts. Goals of long-term
rocky intertidal monitoring include maintaining hrstorical perspective of important
resources, documenting the effects of long-terrmatiic changes, enhance
understanding of the extent of temporal variationnatural systems, determining
compliance with standards or regulations, providamgearly warning of abnormal
conditions, assessing and reducing environmentphats, identifying trends that
may reflect cumulative impacts, guiding developmentd evaluation of impact
mitigation measures, providing information to aissis natural resource damage
assessments.

National system of marine protected areas (MPAS)
Presidential Executive Order 13158 of 2000 providcmaghority for the
development of a National System of MPAs within EfeZ of the three oceans that
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border the USA (Pacific, Atlantic, Arctic) and teat Lakes. The National Marine
Protected Areas Center (MPA Center) is respondimeits implementation. The
USA currently has some 2000 MPAs according to teN definition, but these are

not representative, do not form an ecologically@spntative network and only
a small proportion (less than 1%) of the total asemo-take (such as in Buck Island
Reef and Virgin Islands Coral Reef National Monutsgi©€hannel Island National
Park, and Dry Tortugas National Park).

Research and monitoring conducted in and aroundnmareserves and
protected areas have three primary and interrelagedfits: (1) better understanding
of reserves—how they should be designed and wieat blenefits and costs are in
ecological and socioeconomic terms; (2) deeper kenye of complex marine
ecosystems and the ways that human activities tatfeese systems; and (3)
development and application of marine managemeiiiods that are cost-effective
In achieving specific goals.

Monitoring is an integral component of marine ane@anagement; it provides
the data required to evaluate changes in marinsystems as a result of the
implementation of MPAS, especially areas zoned adogical or fishery reserves.
These evaluations are essential for determiningcg¥feness, improving design, and
providing progress reports to stakeholders. Momtprrefers to the periodic
evaluation of specific attributes of the ecosys®nand socioeconomic conditions
represented in or relevant to MPAs.

4.5. Monitoring of oceansin Canada

In 1997, Canada became the first country in thddmor adopt comprehensive
legislation for oceans management. By passing ¢sa@s Act, Canada made a legal
commitment to conserve, protect and develop theamxen a sustainable manner.
Key Legislation and Strategies are:

1997 — Canada’s Oceans Act

2002 — Canada’s Oceans Strategy

2005 — Canada’s Oceans Action Plan

2007 — Health of the Oceans Initiatives

2009 — Our oceans, our future: Federal programsaatidities

Canada’s Oceans Act
Canada’'s Oceans Act is founded on three principbds sustainable
development, integrated management, and the preoagt approach, legally
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defines Canada’s ocean boundaries, promotes agraméel oceans management
approach (i.e. a collaborative process that britggether interested parties),
encourages government-wide collaboration and coatidin, and respect for
jurisdictional authorities, engages all Canadiarterested in making decisions that
affect them and their ocean environment; and assigderal responsibility to the
Minister of Fisheries and Oceans Canada for new amgrging ocean-related
activities not previously assigned by Parliament.

Canada’s Oceans Strategy

In 2002, Canada released its Oceans Strategy iogtline government’s vision
and direction for modern oceans governance. Theaosl@ng goal of the strategy is
ensuring healthy, safe and prosperous oceans éobehefit of current and future
generations of Canadians. As called upon by Casddeéans Act, development and
iImplementation of the Oceans Strategy — built omesd years of operational
experience — are led by the Minister of Fisheried @ceans Canada (DFO).

Canada’'s Oceans Strategy commits the Government Cahada to
fundamentally change the way the oceans are used naanaged. This is
accomplished by providing policy direction for artegrated approach to oceans
management, calling for coordination of policiedd gsrograms within and across
governments, and advocating an ecosystem approamtefin resource management
and environmental assessment.

Canada’s Oceans Action Plan

In May 2005, Canada announced its Oceans Action. Hlhis plan enabled
government-wide action to develop Canada’s oceaourees for the benefit of
coastal communities, while protecting fragile maractosystems. The Oceans Action
Plan acts as a framework for an integrated fedmrehns agenda. The plan includes
18 initiatives across six federal departments (DEDQyironment Canada, Health
Canada etc).

Oceans management approach

Integrated management is a modern approach to nmgn&pnada’s ocean
resources. It is a collaborative way of making siecis on how Canada’s marine
resources can best be developed and protectedovidrall purpose of integrated
management is for decision makers responsibledeam-based activities to manage
these activities in a manner that will sustain althgy marine environment and
provide due consideration of other ocean user® aiim of integrated management is
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to improve decision making to ensure that decisimes more effective in the long
term, not conflicting, built upon a common knowleddase, and take into
consideration the needs of the ecosystem as wdlheaseeds of humankind. An
important goal is to promote co-operation with ititernational partners.

The Government of Canada is using a modern anddiczded approach to
manage the impact of human activities on Canadaearms in a sustainable manner,
creating a balance between protecting marine etsmgs and maintaining a
prosperous economy. Federal, provincial and temitgovernments and Aboriginal
peoples play a role in managing the country’s osedihe Government of Canada
has established five Large Ocean Management Ale@diAs) where integrated
oceans management plans are being developed fondhagement of each of these
ocean areas. More LOMAs should be identified in filmeire to ensure integrated
oceans management plans are in place for all ocAdzs ocean areas.

These LOMAs are typically thousands of square kdters in size, with
boundaries determined using a combination of eccdbgand administrative
considerations. The scientific and planning workdwected within an individual
LOMA will help decision makers responsible for ogesctivities to plan and manage
human activities in a comprehensive manner, whibmsering all measures
necessary for the conservation, protection andsugile use of ocean resources and
the shared use of ocean areas.

Health of the Oceans Initiatives

In 2007, building on the successes of its OceansioAcPlan, Canada
announced five-year funding to improve the heattlthe oceans as part of its new
National Water Strategy. These funds advances aledestinct initiatives to be
conducted by five federal departments and agetleagswork closely with others to
protect fragile marine environments, counter palutand strengthen preventive
measures. The Initiatives aim at strengthening upoh prevention at source
(conservation of natural resources), increasingacép to lessen the effects of
pollution when and where it occurs, increasing geton of ecologically significant
marine areas through the establishment of nine mavine protected areas (MPAS),
investing in science to better understand the ageamd co-operating more closely
with domestic and international partners for motegrated oceans management.

Canada's network of marine protected areas
Marine protected areas have a critical role to playthe protection and
conservation of Canada's rich and varied maring@@mwents. The Oceans Act tasks
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the Minister of Fisheries and Oceans with a leddprand coordination role for the
development and implementation of a national nétvadrmarine protected areas on
behalf of the Government of Canada. Federal maprwected area legislated
authorities are committed to working with proviricend territorial counterparts,
Aboriginal groups, industry, academia and enviromi@e non-governmental
organizations to build a national network of marpretected areas that protects key
marine habitats, species and features that aregecally significant and vulnerable.

Canada's federal marine protected areas netwockngrised of three core
programs:

. Marine Protected Areas established by Fisheries @odans
Canada under the Oceans Act to protect and consempertant fish and
marine mammal habitats, endangered marine spexiggje features and areas
of high biological productivity or biodiversity.

. Marine Wildlife Areas established by Environmentn@da to
protect and conserve habitat for a variety of wigdlincluding migratory birds
and endangered species.

. National Marine Conservation Areas established &k$ Canada
to protect and conserve representative exampleS€asfada's natural and
cultural marine heritage, and to provide opportasifor public education and
enjoyment.

In addition to these core marine protected areagrpms, migratory bird
sanctuaries, national wildlife areas and natiorsak with a marine component are
also important contributions to the marine proté@eeas network.

The Federal Marine Protected Areas Strategy oustlm®v these departments
and agencies should work together to establishrédédearine protected areas within
the context of integrated oceans management thigpnotect and conserve Canada's
natural and cultural marine resources.

National aerial surveillance program

The National Aerial Surveillance Program (NASPYine of the main pillars of
Transport Canada's Pollution Prevention Prograne WASP was established in
1991 to detect pollution violations and enforceernational conventions and
domestic legislation. The program conducts aetaleallance over all waters under
Canadian jurisdiction by using four patrol aircrafthich are strategically placed
across Canada. Since assuming control of the progr&003, Transport Canada has
doubled the number of patrol hours, expanded tasanet previously patrolled (such
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as the Arctic and the Labrador Coast) and acqumradtime surveillance equipment,
for the surveillance aircraft, ideally suited fatecting oil pollution from ships.

4.6. Marine monitoring in Australia

The marine environment is governed by a compleayaaf legislative and
institutional arrangements from local, state, naloand international in Australia.
Commonwealth legislation includes the EnvironmenRibtection (1986) and
Biodiversity Conservation Act (1999) and the GrBatrier Reef Marine Park Act
(1975) (the latter affects Queensland only). OtBemmonwealth legislation that
may be relevant includes the Native Title Act (198t may affect the use of public
land and waters. The Environmental Protection Autyravas established under the
Environmental Protection Act 1986. The Act providesthe prevention, control and
abatement of pollution and environmental harm,th@ conservation, preservation,
protection, enhancement and management of the osmwent and for matters
incidental to or connected with the foregoing. Epéea how marine monitoring is
organized in three states of Australia are provigeadw.

Reef Rescue Marine Monitoring Program (MMP)
http://www.rrrc.org.au/mmp/

The Reef Water Quality Protection Plan (RWQPP eefRPlan’) was released
by the Australian and Queensland Governments irolégéct 2003. The Reef Plan
focused on identifying and implementing solutioosrprove water quality through
sustainable natural resource management, with Itimeate goal to ‘halt and reverse
the decline in water quality entering the Greatri@aReef within ten years'. As part
of the Reef Plan, the RWQPP Marine Monitoring Pangiwas established in 2005,
funded by the Australian Government and managettid¥sreat Barrier Reef Marine
Park Authority.

In 2008, the new Federal Government committed $20llon to a five-year
Reef Rescue Plan - a comprehensive program toetadkhate change and to
improve water quality in the Great Barrier Reef.eTReef Rescue Plan is a key
component ofCaring for our Country, the Australian Government's $2.25 billion
initiative to restore the health of Australia's eomment and improve land
management practices. The Reef Rescue Plan refg@spaw, coordinated approach
to environmental management in Australia that i lom transparent and consistent
national targets. Through the Reef Rescue Plann$Ridn has been allocated for a
Water Quality Monitoring and Reporting Program t@a&nd existing efforts and to
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continue the already established RWQPP Marine Mang Program. In 2008/2009
the Marine Monitoring Program is supported throfRgef Rescue and is now known
as the Reef Rescue Marine Monitoring Program. Tlegham is a critical component
of the assessment of any long-term improvemengegmonal water quality that will
occur as best practice land management is widebptad across the catchments
feeding into the Great Barrier Reef.

The Reef Rescue Marine Monitoring Program asseiseshealth of key
marine ecosystems - inshore coral reefs and id&rseagrasses - and the condition
of water quality in the inshore Great Barrier Regfoon. The monitoring program
has been developed using the best available scemtds continuously improved
with the advancement of scientific understandinigroligh the Reef and Rainforest
Research Centre, the Reef Rescue Marine Monitd?negram is strongly linked to
the Australian Government's Marine and TropicaleBces Research Facility,
through which indicators and technologies can eratpnalized.

In 2007/2008, the Marine Monitoring Program invalvevo core programs
and seven sub-programs:

Inshore biological modeling: (a) Inshore coral reef monitoring;

(b) Intertidal seagrass monitoring; (c) Assessigbtlas a driver of change in

seagrasses of the Great Barrier Reef; and

Water quality monitoring: (d) Inshore marine water quality
monitoring; (e) Floodplume water quality monitorin@) Inshore and river
pesticide monitoring; (g) Remote sensing of watality in the Great Barrier

Reef.

The Western Australian Marine Monitoring Program

Marine parks and reserves in Western Australia ar@naged by the
Department of Environment and Conservation (DEChe TWestern Australian
Marine Monitoring Program has been developed in D&@rogressively implement
and document strategic and integrated monitorinthizviWA's marine protected
areas and for threatened marine fauna statewide.pfdtgram adopts a Condition-
Pressure-Response (CPR) approach within an adapawagement context and will
be delivered primarily through a partnership apphobetween the Marine Science
Program and the Regional Services Division of DEXllaborations will also be
sought with specialist branches within DEC, othgereies such as the Department
of Fisheries, CSIRO and AIMS, local universitiggjustry and NRM and community
groups. The implementation of an integrated andrdibated marine monitoring
program will ensure that clear trends on the camdibf assets outlined in marine
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protected area and threatened marine fauna manag@aas will be available to
DEC managers, local and wider community groupsiaddstry. In addition, trends
of the human pressures and the effectiveness oagesmnent responses will also be
made available (Sutton & Friedman 2009; Friedmado20

Marine Parks Authority of New South Wales

New South Wales (NSW) is committed by national amternational
agreements to conserving the diversity of marirfie dnd ensuring that marine
resources are carefully managed for the use anyrent of people today and in the
future. The Marine Parks Authority helps NSW to m#sese commitments by
selecting areas for protection as marine parks,naanaging the established marine
parks in a way that balances marine conservaticgdshewith recreational and
commercial interests. The NSW system of marinegateti areas encompasses six
multiple use marine parks, 12 aquatic reserves@Gihdational parks and reserves
with marine components.

The Marine Parks Strategic Research Framework 2018-sets the direction
for research and monitoring in NSW marine parkse Hiamework coordinates the
research and monitoring done by partner agenci®&Sw, provides guidance to the
marine research community on the principal reseanchmonitoring needs that need
to be addressed for effective management of maranks in NSW, shows current,
proposed and anticipated research projects for -Z2I1b, including continued
support for the comprehensive habitat mapping @mogrincreases the focus on
system-wide research such as using Baited RemalerWater Video, and increases
support for social and economic research. The Rname identifies 30 research
activities which will be conducted by the Marinerl&aAuthority, receive significant
funding and operational support from the Authordy,are important components of
research into marine parks which are part of thelavlof government approach to
marine biodiversity conservation and will be leddtlger agencies.

The Framework was developed through the advicehef Marine Parks
Advisory Council, local marine park advisory conteds and the annual Marine
Parks Authority research planning workshop whickolnes marine park scientists,
scientific representatives on the Advisory Counaild Advisory Committees,
additional researchers active in marine parks apgresentatives from the
Department of Environment, Climate Change and Wadtetustry and Investment
NSW and other relevant state government agencies.
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Australian Maritime Safety Authority (Protecting auseas, 2010)

In the event of oil or chemical pollution, Austelhas a national pollution
contingency plan and response capability, knowrthasNational Plan to Combat
Pollution of the Sea by Oil and other Noxious araz&tdous Substances. Australia
supports a policy of on-board adherence to polutemnventions. Enforcement
activity is two-fold through port State Control pections and investigations
following reports of pollution incidents. Pollutiosurveillance operations are
coordinated by AMSA in Canberra through the AusdralSearch and Rescue Centre.
Reports originate from many sources including Bordrotection Command,
Coastwatch, the shipping industry, civil and mrltaircraft and the general public.

4.7. Global observing systems

Global Ocean Observing System (GOQOS)

GOOS is designed and being implemented to emblrec®deans as a single
entity, to provide a global view of the ocean systé is a permanent global system
for observations, modeling and analysis of marind acean variables to support
operational ocean services worldwide. GOOS provatasirate descriptions of the
present state of the oceans, including living reses) continuous forecasts of the
future conditions of the sea for as far ahead asiple, and the basis for forecasts of
climate change.

GOOS is a system of programs, each of which is wugrion different and
complementary aspects of establishing an operdtmrean observation capability
for all of the world's nations. UN sponsorship aWldESCO assemblies assure that
international cooperation is always the first ptioof the Global Ocean Observing
System. GOOS is the oceanographic component of GEQ@$ Global Earth
Observing System of Systems.

GOOS serves oceanographic researchers, coastal gemanaparties to
international conventions, national meteorologi@dd oceanographic agencies,
hydrographic offices, marine and coastal industipedicy makers and the interested
general public.

GOOS is made of many observation platforms anth@amented by member
states via their government agencies, navies aadnographic research institutions
working together in a wide range of thematic pareetsl regional alliances (e.qg.
EuroGOOQOS etc.).
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UNEP Global Environment Monitoring System (GEMS)

Initially, GEMS focused on developing monitoring tmedologies, establishing
guality control systems and global databases, dgdadlding and technical support,
and the production of status and trends overviewsspecific environmental
compartments. Some of these assessments, suchGmoonr, contributed directly to
the launching of international environmental cortiars.

GEMS programs were implemented through and witteisisrganizations in
the UN system. This respected the intent of UNERandated role to catalyze,
coordinate and promote routine environmental olsgryn a large number of
countries and by UN organizations. They were imségmtal in driving world-wide
observing and assessment and promoting their incatipn in UN programmes.
However, they only covered a limited number of emwinental sectors/themes such
as freshwater quality, urban air pollution, andd@ontamination.

For over twenty years the Fresh Water Component thid Global
Environmental Monitoring Program (GEMS/Water) has been operating as the
resource water quality monitoring and assessmembéthe UNEP. Their offices are
situated at the National Water Research Institut8urlington, Canada. The primary
means by which GEMS/Water has been able to achieweternational position has
been and continues to be, the direct interactidh ey agencies and individuals in
each participating country worldwide. By establnghia network of countries
contributing data from national water quality monimg programs, GEMS/Water has
built a global water quality database for riversl dakes. Since 1998 the number of
participating countries has increased to 101.

Monitoring programs in participating countries admite to approximately
700 stations worldwide. Data are stored in the GBM&er global database called
GLOWDAT from where it is transmitted to various #HXd other agencies for use in
global sustainability reports. In partnership witie Global Runoff Data Centre
(GRDC) in Germany, GEMS/Water has created a sipgieof entry for global water
guality and quantity data requests from a largelmemof UN and other agencies.

Lessons learnt from the experience in observingteyss

UNEP’s review of international observing system80@ has indicated that
observing systems designed to support global pespssem to work best when they
also serve local and/or national purposes; thathey are built on the back of
local/national systems and add value by aggregadimgy summarizing data in a
global context, and they return something to theallmational entities that are the
source of the data, usually information that presigeographical context or is based
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on more detailed analysis, but also sometimes atdsdtraining or other forms of

capacity building, or direct financial support. Blyrglobal systems that have dense
enough networks to be useful are rare, and theladaievidence suggests that
adequate financial resources to support global oxétsvare unlikely to be sustained
unless the networks also serve local/national needs

The review has highlighted that observing systehmst tprovide specific
information products in a form useful to decisioakars seem to be far more
successful than those that simply collect and nwkalable data. The review has
showed that the greater the variety of informatwoducts provided and audiences
served, the more robust the support for the obsgreystem and the greater its
success. The World Weather Watch and the telewisdlgg weather maps are the
classic example. Thus analysis and simplificationvisualization--the process of
turning data into information, into products usetolldecision-makers--is a critical
component of successful observing efforts.

The review has concluded on the basis of the aisatlane that most older
global monitoring systems were designed around airalezed database and
management; in the Internet age, distributed datsbare equally feasible and may
fit better with the concept of broad participatiand ownership in a monitoring
system. For instance, a more bottom-up approadh#ias to ensure the system also
serves local/national needs. The reviewers adis@iake a combination of the two
types where appropriate. Centrally-coordinated esgst can provide sampling
frameworks, classifications and global models, d@edback results in a wider
context. Local networks spread ownership and iremkent, and can provide unique
types of information to be cross-checked with ngiesdard sources.
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Chapter 5. Prospects of international cooperation in the field of
environmental monitoring of the Caspian Sea

5.1. Organization of environmental monitoring of the Caspian
Sea in the Caspian littoral states

In the Soviet period monitoring of the state antiydon of the Caspian Sea
with the exception of the water area adjacent &lthnian coast was performed by
Goskomhydromet according to OGSNK (State Monitorengd Control Service)
Programme. Alongside with it Ministry for Fisheryarded out regular fishery
research covering almost all the water area ofsi There was no legislative
background of environmental monitoring; observai@i the state of the natural
environment were organized in accordance with leggililatory acts of executive
agencies, aimed at nature protection. Regulatoy @mocedural background of
marine monitoring included the state standard eamg the control of marine water
guality, recommendations on the complex assesswientarine water quality by
hydrochemical parameters and the list of maximummssible concentrations of
pollutants in the marine water.

What changes have happened to environmental mmgtof the Caspian Sea
since the Caspian littoral Soviet republics becardependent states? In our opinion,
practical changes and the changes initietitutional and legal frameworks should be
considered separately. The following main changesiiwed in practical field:

- in the 90s the observations within the state tooimg were stopped and/or
the volume of observations was reduced,;

- in the beginning of the 90s the observationsttiulde century cross-sections
of the Middle and South Caspian (from eastern tst@ra coast) were stopped;

- the area covered by full-scale fishery observati®duced,;

- resource users (oil and gas companies mainlydestdo perform industrial
(local) environmental monitoring;

- the list of controlled parameters of marine wadéed bottom sediments
pollution was extended by adding persistent orgpallutants and heavy metals.

At the same time it should be noted that no s@fitreduction of observations
of the state and pollution of coastal areas wasteagd (in some sectors the scope of
observations decreased, in some sectors it inafedseés interesting to note that the
normative - methodical basis for marine monitorthg not change much. Moreover,
the Caspian states which are members of the Compwadtiwof Independent States
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(CIS) still use the mentioned above Soviet starglarctluding the list of MPCs (in
Russia it was revised several times, the lasti@viseing in 20105.

Sufficient, or even fundamental changes occurrethéninstitutional and legal
frameworks of environmental monitoring, includidgetenvironmental monitoring of
the Caspian Sea (table 4.1). The definition of mmmental monitoring and its types
appeared in the national laws and codes, and in oas®s governmental agencies
authorized to implement the monitoring were detaedi In some countries
(Azerbaijan, Kazakhstan, Turkmenistan) environmientanitoring of the Caspian
Sea is considered as an independent type of emv@otal monitoring, in other
(Russia, Iran) - as a combination of different gy monitoring. In Russia and
Kazakhstan the monitoring of state and pollutiorthed marine environment of the
Caspian Sea (as in the Soviet period) is carrigcbgunational hydrometeorological
services (these services are included in the nahatection agencies). In Azerbaijan
and Turkmenistan special services for implemenéngironmental monitoring were
established; they are subordinate to the natutegiion agencies.

Table5.1

L egal and institutional characteristics of the organization of the
environmental monitoring (EM) including the monitoring of the Caspian Sea
(CS) in the Caspian littoral states

The Caspian Littoral States:

Organizational aspects

Azerbaijan | lran | KazakhstarRussia Turkmenistan

Definition of EM and

authorities for itS

_ _ _ + - + + +
implementation in the

national laws

Differentiation of EM

types by environmentak + + + +
components

Integration of EM

different types in the EM-— - + + -
unified national system*

% We can't but mention the sanitary and hygienic itodng of coastal sea water in water
consumption areas which is usually not includethenenvironmental monitoring, but is a good additio it
(in particular, the data of sanitary-biological\eys make it possible to assess the pollution aofreavater
area with domestic waste water). Sanitary and mygjimonitoring of coastal sea water was launchetthén
Soviet period and is still implemented.

153



Organization an
implementation of C N
monitoring as an ENMN
independent type

+**

Organization and
implementation of marine
monitoring, including the— + — + -
CS as a combination of
EM different types

Implementation of C$
monitoring by one statet — — — +
institution

Implementation of C$
monitoring by different — + + + —
state institutions

Participation of resource
users in the C§
environmental
monitoring

Integration of different
types and/or monitoring
participants in the unifiegd— - — R
national system of the CS
monitoring

Note: *- only in conceptual and legal standardschtare not realized; **- only
in respect of the protected area in the northem phthe Caspian Sea, ***-
ideologically only

Some words must be said about the organizatiomafa@mental monitoring
of the Caspian Sea in the Islamic Republic of Inahjch resembles that of the
Russian Federation, though these systems are rait @nnected with each other
historically. It might be conditioned by the fabiat of all the Caspian littoral states
only Russia and Iran have access to other seasld&egudies of the Caspian Sea are
held by the Department of Environment, subordin&te the IRl President,
Organization of Fishery Research under the MinisthyAgriculture, Metrological
Organization under the Ministry of Roads and Transpnd Caspian Sea National
Research Centre of the Water Research Instituterihd Ministry of Energy.
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The institutional and legal framework of the enwmtental monitoring of the
Caspian Sea is the most complicated (requiring Igogdion) in the Russian
Federation.(see Chapter 1). However environmentalitaring of the Caspian Sea in
other Caspian littoral states includes severalsygred/or is implemented by several
organizations (including resource users). Theretbeecommon problem for all the
Caspian states is the integration of different $ypad/or participants of monitoring
into unified national systems of the Caspian Seaitoong.

Solution of this problem is important not only frotlhe point of increased
efficiency of monitoring. It is also a prerequisite cooperation of the Caspian states
in the field of the Caspian Sea monitoring, asafinternational integration can't be
reached without integration at national level (thie concerns all the spheres of state
activities).

5.2. Organization of joint activities of the Caspian states in the
field of environmental monitoring of the Caspian Sea

In 2003 in Tehran the Caspian littoral states gigihe Framework Convention
for the Protection of the Marine Environment of @aspian Sea which came into
force in 2006. In accordance with Article 19 of thehran Convention, the Caspian
littoral states:

- endeavour to establish and implement individual/ar joint programmes for
monitoring environmental conditions of the Casftaa.

- agree upon a list and parameters of pollutantgtwidischarge into and
concentration in the Caspian Sea shall be regutaoiyitored.

- at reqgular intervals, carry out individual or rjbiassessments of the
environmental conditions of the Caspian Sea ancefieetiveness of measures taken
for the prevention, control and reduction of pabdiatof the marine environment of
the Caspian Sea.

- endeavour to harmonise rules for the settingng @peration of monitoring
programmes, measurement systems, analytical tesdsiiqdata processing and
evaluation procedures for data quality.

- develop a centralised database and informatiomagement system to
function as a repository of all relevant data, seag the basis for decision-making
and as a general source of information and educ#tio specialists, administrators
and the general public.
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A background for joint activities of the Caspiarates in the field of the
Caspian Sea environmental monitoring has beenlesstad) within the framework of
Caspian Environmental Programme and CASPECO prdfadher referred to as
CEP/CASPECO) with the support of such internatiooajanizations as Global
Environmental Fund (GEF) and UN Programme for Eorvinent Protection (UNEP).
Several joint expeditions have been implementedaAessult, prevailing pollutants
and "hot spots" were identified. The state of osgon networks and institutional-
legal aspects of monitoring in all the Caspiamtdt states have been analysed (these
materials were used in the preparation of Sectid). Ahe efforts of national and
international experts resulted in the draft of i@t programme of observations of
the state and pollution of the marine environment.

The joint activities of the Caspian states in theldf of environmental
monitoring of the Caspian Sea in our opinion shalddelop step-by-step. The main
attention at the first stage must be paid to thepeaation of national systems of the
Caspian Sea monitoring, establishment of joint amgsn focused on the
implementation of main monitoring functions.

In this case we are talking not about the extefmattions implemented by
monitoring in nature protection and other fieldeered in the introduction), but
about the internal functions reflecting differersipacts of activities in the field of
environmental monitoring. The internal functions tfe joint environmental
monitoring of the Caspian Sea include:

- observations of marine environment conditionthe coastal area;

- ensuring uniformity of measurements and dataityuadntrol,

- receipt and analysis of satellite data on theditam of the Caspian Sea water
area;

- collection, processing, storage and distribubbobservation data;

- regular assessment of the state of marine ermeoiy

- interaction with executive bodies of the Tehram@ention, public awareness
raising.

As far as external functions of the joint enviromta monitoring are
concerned, we consider evaluating function as thetnmportant one. This type of
monitoring differs from the monitoring implemented the national level. State
environmental monitoring of marine water areas isrrently focused on
implementing the notifying function (which is exped to give place to the
instructive function), and the main function of tleavironmental monitoring
performed by resource users is the controlling tionc
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In accordance with the ideas expressed above we dlalsorated two drafts of
"Guidelines for the first stage of the joint progwae of the monitoring of the
Caspian Sea marine environment”. In the first vdr{ahich follows) the functions
on joint environmental monitoring of the CaspianaSee distributed among the
Caspian states. In the second variant (presenteshmex 5), these functions are
distributed among Working groups formed by represeres of all the Caspian
states.

Guiddines for the first stage of the joint programme of the monitoring of
the Caspian Sea marine environment (Draft 1)

Introduction

In accordance with the Framework Convention forRhetectionof the Marine
Environment of the Caspian Sea, hereinafter namsetthea Convention, the Casp
littoral states "shall endeavour to establish amglémentindividual and/orjoint
programmes for monitoring environmental conditiaristhe Caspian Sea" (Arte
19, item 1).

Since the time the Convention was signed, the @aspiates have made
sufficient progress in the elaborationiodlividual (national) monitoring programm
through using new observation methods and toolgeldping information systen
and improving the assessment of marine environcemditions.

At the same time the variety of marine environmentanitoring types ha
increased at the national level as well as the murmaborganizations taking part in
and the differences betweeational environmental monitoring systems have bex
deeper at the regional level.

Taking the abovementioned into account, the impteat®n of thejoint
(regional) programme and the solution of otherdaskated to marine environmer
monitoring indi@ted in Article 19 of the Convention, should bertsth with the
establishment and launch of cooperation mechansmational and regional leve
or, in other words, with the establishment of comnimackground for individu:
programmes.

Cooperation meanisms have been elaborated within the framewor
different projects implemented throughout 1998041 under the guidance of C
and CASPECO and supported by UNEP, UNDP, GEF an@dI$AIn doing this, th
Caspian littoral states have gained unrivalledpavation experience in monitori
of the Caspian Sea marine environment .

Currently these ideas are reflected in the drattid€lines for the first stage
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the joint programme of the monitoring of the Camptea marine environmet
which is expectedot be adopted at the next Conference of Partiehd@oTehrar
Convention. Main statements of this document atedi below.

1. GENERAL PROVISIONS

The main cooperation mechanism at the regional isvibe even distributio
among the Caspian littoral statefsthe functions related to the joint activitiestire
field of marine environmental monitoring, such asrging out joint observation ai
maintaining a centralized database (these functameshereinafter referred to
cooper ative functions).

At the first stage the cooperative functions will be implemented tlyio
international and individual assistance and throumgolving national resources
the Caspian statedyurther on these functions will be mainly implemented by me
of national resources (human, material and findmrias).

To save resources and systematize various typ@ewitoring implemented .
the national level it is advisable to establishidlzl Coordinating Centres of t
Caspian Sea monitoring in all the Caspian stateg)ube facilities of organizatior
involved in its implementation and to delegate ¢h&entres with authorities f
implementing cooperative functions.

The activities of National Coordinating Centrestlae regional level will b
coordinated by CoordinatinBureau of the Joint Programme for monitoring rod
Caspian Sea marine environment (hereinafter refeilweas Coordinating Burea
which functions will be performed at the first stafpy the Secretariat of t
Convention.

These Guidelines set a list of cooperative funsti@md their distributio
among the Caspian states as well as the main exgeints to implementing the
functions at the first stage of the Joint Progranfionenonitoring of the Caspian S
marine environment.

Throughout the 1st stage detailed guidelines foplementing separa
cooperative functions will be elaborated on theidbas the acquired experienc
further on these guidelines will be joined in omegke document.

Joint activities in the fie of the Caspian Sea environmental monitorindha
first stage will be planned and implemented by @oerdinating Bureau taking in
account the received international and individisdistance and the allotted natic
resources of the Caspian littoral states.
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2. Cooperative functions in the field of monitoringf the Caspian Se
marine environment and their distribution among th@éaspian states.

Cooperative functions in the field of

o . Caspian
monitoring of the Caspian Sea marjne P
: states
environment
Carrying out observations of the marine .
: ying . . Each of the Caspian
environmental conditions in the coastal water
states
area
Ensuring measurements uniformity and  Islamic Republic of
data quality control Iran
Receipt and analysis of satellite datajon  Republic of

the condition of the Caspian Sea water area Kazakhstan
Collection, processing, storage and

distribution of observation data
Regular assessment of marine

environment condition
Interaction with executive agencies and

the Convention protocols Public awareness Turkmenistan

raising

Republic of Azerbaijan

Russian Federation

3. Main requirements to performing cooperative fatmons in the field of
monitoring of the Caspian Sea marine environmentdheir distribution amonc
the Caspian states.

3.1. Carrying out observations of the marine environmental conditions in the
coastal water area

Each Caspian state selects at least 10 statioesl fasjoint programmes ¢
marine environment observations where observatiaié be carried out ir
accordance with these Guidelines. The stationscteeleby all the Caspian sta
make up goint observation network (JON).

The JON stations are locdtet the depth of at least 5 metres in the N
Caspian and at the depth of at least 10 metrésiiviiddle and in the South Caspi
The total number of stations is evenly distributadong the followingareas. a)
river estuaries; b) roadsteads of pedas and big cities (with population of at lea@
thousand); c¢) areas of marine oil and gas blockspacting and development;
recreational areas; e) areas with minimal anthrepmgload on the water area.
addition, the stations located in orreashould differ from each other in hydrolog
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and lithological conditions.

Observations at JON stations are carried out &t fe@ce a year: in sprir
(April - May) and in autumn (October November), simultaneously with t
observations carriedub in accordance with individual monitoring prograes.
Observations are carried out during the summeroseas well if possible
Observations are made in the daylight under favwarehydrometeorologici
conditions.

The following measurements are made at every statio temperature ar
humidity, wind speed and direction, wave heightjqukand direction, transparen
and colour. Hydrological probes are used for meaguvater temperature, elect
conductivity and salinity in the surface and botttayers. Orboard observatior
include measurements of pH, concentrations of biedooxygen, mineral phosphu
nitrate and ammonium nitrogen, and dissolveda@ility water samples taken in |
surface and bottom lays. The station coordinates, time and date ofrehsens, se
depth and the results of meteorological, hydrolalggmd hydrochemical observatic
are recorded in the special register.

Samples are taken at every station to determinehlayophyll comentration
species composition, abundance and biomass of playidon in the surface wal
layer; b) species composition, abundance and bi®mazooplankton in the wat
column from bottom to surface; c) species compmsitabundance and biomass
zoobenthos.

Samples of suspended matter are taken at evelyrstatcarry out its chemic
analysis and to measure its concentration in tifase and bottom water layers.
addition, samples of water (in the surface anddootlayers) and bottom sedints
are taken to perform chemical analysis. Samplelottom sediments are taken
determine their granulometric composition.

Samples of water and bottom sediments are analgssahstal laboratories.
unified method is used to identify Fe, Mn, Zn, My, Pb, Cd and Hg in all ti
samples of water, suspended matter and bottom satim Concentrations of
producté’, total nitrogen and phosphor are also measuredaiter samples; tt
content of organic carbon is measured in samdlesigpended midr and botton
sediments. The content of main granulometric fomdj concentration of c
products, DDT and its metabolites and main HCCHineis ¢, 3, y) are determine
in bottom sediments.

All observations, measurements, sampling and aeslys castal labs ar

27 ol products refer to substances extracted frompdes of water and bottom sediments with help afi-polar
solvents and going through activated aluminium exid
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carried out in accordance with national practiegutations and standards and
requirements to supporting unified measurement dst@s. The results
observations, measurements and analyses are sedbrtottthe centralized datab:i
within a 3-month period.

3.2. Ensuring measurements uniformity and data quality control

Performing the cooperative function to provide nueesients uniformity an
data quality controkhe Islamic Republic of Iran:

- maintains and supports the databasks)oorganizations taking part
monitoring of the environmental conditions of thaspian Sea at national level,
stations of the joint observation network includithgg data on coordinates, def
programme, date of observations launch, frequandgomposition; ¢) methods a
tools of observations and measurements used foitonmg of the environment
conditions of the Caspian Sea at national level;

- annually exercises interlaboratory calibration aexternal control ©
measurements quality (gpolies the monitoring organizations with standa@tenals
analyses the received control results) and prepamasal report on methods, to
and quality of observations and measurements;

- creates and supports a special web site for atoatatabasemnd distributior
of information on the joint observations networkhjdamethods and quality
observations;

- elaborates "Guidelines for methods of monitoringiemmental condition
of the Caspian Sea" in cooperation with other Casmtates using reamal anc
international experience.

These guidelines are to provide for:

- the unification of methods and tools of observaiararried out by th
Caspian states within the joint observation netwaikd within individua
programmes;

- the increase of meawmd parameters of the marine environment, mainl
persistent organic pollutants;

- the use of biological methods (biotesting and ldlaators) to assess mari
environment pollution.

All the Caspian states provide their assistant¢badslamic Repubdi of Iran in
performing its cooperative function aimed at pstam of measurements uniform
and data quality control.

3.3 Receipt and analysis of satellite data on the condition of the Caspian Sea
water area

Performing cooperative function to receiaad analyse satellite informati
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on the condition of the Caspian Sea water aredrahablic of Kazakhstan:

- provides for the receipt of satellite data on tha evel, temperature of t
surface water layer, concentration of chlorophglll uspended matter in the surf
layer, number and area of oil spills in geograghiegions and the whole sea we
area;

- provides for the decoding of satellite data (usship observations data
necessary), as well as processing and presentiege tdata with help of G
technologies;

- establishes and maintains satellite data base asgeaial website fc
distributing satellite information on environmental cdiais of the Caspian S
among stakeholders and the community;

- elaborates "Guidelines for using satellite datanfonitoring the Caspian S
marine environment" in cooperation with other Caspstatesusing regional an
international experience.

These Guidelines are to account for the increaskamumber of the Caspi
Sea parameters covered by satellite observatichsn&noducing new techniques 1
using these data for the assessment of the emeental conditions of the Caspi
Sea.

All the Caspian states provide their assistandbadrepublic of Kazakhstan
performing its cooperative function on receipt arhlysis of satellite data on t
condition of the Caspian Sea water area

3.4 Collection, processing, storage and distribution of observation data

Performing the cooperative function for collectigrocessing, storage a
distribution of observation datde Republic of Azerbaijan:

- receives from the Caspian states observatiota d& environmente
conditions of the Caspian Sea at the stations e@fjdmt observations network a
converts them into a unified format complying wiitkernational standards;

-stores data on electronic media, regularly updatatabase descriptic
(metadata) taking into account new data and prevpecessing and presenting
these data with help of GIS technologies;

- receives the data of meteorological and hydroldgadaservations fror
hydrometeorological organizations of the Caspiaatest throughCoordinating
Committee on Hydrometeorology and Pollution Moniigr of the Caspian Sq
(CASPCOM) and compiles them into the database ofitoramy of the Caspian S«
marine environment;

- creates and regularly updates the digital attaker CaspiarSea on the bas
of the available database, designs and suppogsaas website to provide access
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metadata, databases and the Caspian Sea atlas;

- elaborates "Guidelines for collection, transmissiprocessing, storage a
distribution of observatins data on environmental conditions of the CasBrea’ ir
cooperation with other Caspian states using rejemad international experience.

These guidelines are to provide for the unificatiointechniques used
collect, transmit, store and distributhe observations data on environme
conditions of the Caspian Sea and to integrateetteehniques into a unified cycle.

All the Caspian states provide their assistand@dédRepublic of Azerbaijan
performing its cooperative function on collectj processing, storage &
distribution of observation data on environmentalditions of the Caspian Sea.

3.5 Regular assessment of marine environment condition

Performing the cooperative function to perform ilaguassessment of t
marine environment conditions, the Russian Fedsrati

- analyses and classifies observations data on emaental conditions of tF
Caspian Sea at the stations of the joint obsenmvateiwork, satellite data as well
the information on the Caspian Sea pollution framdand sources received from |
relevant Convention protocol;

- creates and maintains a database of national stsdad methods used
the Caspian states to assess the pollution of #renenenvironment of the Caspi
Sea;

- performs integratechassessment of pollution of the Caspian Sea m
environment using methods and standards appliethdyCaspian states as well
methods and standards used for this purpose i othentries and in internatior
experience;

- designs and supports a sicwebsite for accessing databases
distributing information on the assessment of thsgan Sea environment polluticl;

- elaborates "Guidelines for assessment of the Qas@aa marin
environment" in cooperation with other Caspian estatusing reginal anc
international experience. These guidelines are ruwvige for the unification ¢
standards and methods used for performing thisssswnt.

TheRussian Federation jointly with other Caspian states prepares the ntept
the state of the marine @wronment of the Caspian Sea. Alongside with thegratec
assessment of the marine environment pollutionfdh@wving information is used:

- other types of anthropogenic load (apart from gimih) on the water area
the Caspian Sea received from the Caspian states;

- changes of climate and water balance of the CasPrea provided b
CASPCOM,;
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- state of the Caspian Sea biodiversity received ftloenrelevant Conventic
protocol,

- state of water biological resources of the Casf@@&a received fronthe
Caspian states through relevant joint commission;

The report on the environmental conditions of tlesilan Sea issued by f
Coordinating Bureau after its endorsement by &l@aspian states, is to detern
main factors of anthropogenic load & tmarine ecosystem indicating their loca
In time -space domain. These factors are ranged by thedéwalpact on the marir
environment. In addition, security level of the flas Sea marine environme
should be assessed in relation to every factot@adthropogenic load in general.

All the Caspian states provide their assistancéhéoRussian Federation
performing its cooperative function aimed at assest of marine environme
condition.

3.6 Interaction with executive agencies and the Convention protocols Public
awarenessraising

Performing the cooperative function to provide atgion with the executiv
agencies and the Convention protocols and publarewess raising,urkmenistan:

- in cooperation with National Coordinating @es prepares information a
analytical materials on the environmental condgiofi the Caspian Sea and the <
of joint activities aimed at their monitoring forxexutive agencies and t
Convention protocols;

- maintains and supports the databases) dfigher educational institutions
the Caspian states, preparing specialists in te&l fof marine environment
monitoring; b) scientific and research organizatiararrying out research of t
Caspian Sea; c) national and international expertbe field of the Caspian S
environmental monitoring; d) public organization$ the Caspian states a
international public organizations which particgpan the protection of the Caspi
Sea marine environment and the electronic libréryceentific, popular science ar
journalistic publications in this field;

- creates and supports the website of the joint jpragre of the Caspian S
marine environmental monitoring and displays theated databases and the guid:
information resources in the fikof the Caspian Sea environmental monitoring
prepares communications for the mass media covéregelated events;

- elaborates "Guidelines for interaction with exeeeitiagencies and tl
Convention protocols on monitoring of the Caspiara $narineenvironment an
raising public awareness on its condition" in caapien with other Caspian stai
using regional and international experience.
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All the Caspian states provide their assistancéuiikmenistan in performin
its cooperative function aimed jprovision of interaction with executive agencaesl
the Convention protocols and public awarenessnguisi

4. Final provisions

The first stage of the Joint Monitoring Programmk tlhe Caspian Se
environmental monitoring starts with the adoptioh tbese Guidelines at tl
conference of the Convention parties.

The first stage of the Joint Monitoring Programmk tlhe Caspian Se
environmental monitoring completes with the adaptal the complete Guidelin
for marine environmental monitoring at thenterence of the Convention parti
which means the full-scale implementation of thgselelines.

The complete guidelines are made up by the Codidin&8ureau on the bas
of separate guidelines for performing cooperativections in the field of Casgn
Sea environmental monitoring elaborated by the @asgiates.
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Conclusion

In conclusion we would like to turn back to the adeexpressed in the
Introduction to this book, to be more exact - t@ tmission of environmental
monitoring. Does environmental monitoring of thes@an Sea cope with its
mission? What must be done for the mission to m®raplished? These are two
guestions we are going to answer.

Let us dwell on the five basic functions of the maring (notifying,
diagnostic, evaluative, controlling and instrucjivaking into account the fact that
the environmental monitoring of the Caspian Sealempnted in the RF is a
combination of three types of environmental momigy two of which belong to the
subsystems of the Unified State System of Stater&mwental Monitoring, and the
third one is implemented by resource users.

The paper shows that tmetifying function is properly implemented only by
the subsystem of monitoring of state and pollubbthe environment, but the range
of parameters covered by this monitoring is ratte@row. The results of monitoring
of water biological resources and the monitoringlemented by resource users are
submitted only to federal agencies (Rosrybolovstamd Rosprirodnadzor
respectively). This does not mean that they ate@secret”, as they are published in
special scientific papers, but they are not covaitetie federal level because of their
local nature. There are no mechanisms of informatollection, processing and
distribution at the territorial and regional lewvdhere this information is in demand.

What can we say about the processes currently nggaoi the Caspian Sea,
their reasons and consequences? Is the Caspiaxgesed to eutrophication? What
is the reason of the recent sprat mortality, whenhied of the sprat stock
disappeared? How did intruder species (Rhizosglervdodiolus, Balanus,
Mnemiopsis etc.) having occupied main ecologicahes of the marine ecosystem
affect its functional state? The absence of ansueerhese questions means that
environmental monitoring of the Caspian Sea dodscope with itsdiagnostic
function. One of the main reasons is the disunity of thenitodng of the state of
marine environment and monitoring of water biolagjicesources. It doesn't make it
possible to trace the connection between the efatee marine environment and the
state of biological resources.

At first sight the implementation oévaluative function is more or less
successful. But quality assessment is performdyl fon hydrochemical parameters
of the marine water using an outdated techniquepiad 25 years ago, it uses only 4
indicators) and MPCs unified for all the seas.xplieable cases of mass mortality of
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seals and the "ecological paradox" of the Northp@as(fish inhabiting "clean” water
are struck by toxicosis) point to the fact thatiesrzvmental monitoring hardly copes
with its mission of marine environment quality @ssment. One of the reasons is the
disunity between the monitoring of marine environtaé pollution and the
monitoring of water biological resources, which Ipems establishing biological
consequences of marine pollution and develop redji(applicable to the Caspian
Sea exclusively) standards of marine environmeatigu

Controlling function of environmental monitoring is focused only on mar
areas subject to anthropogenic load. This funasoimcused on determining of the
compliance between the expected and actual conseegief economic activities and
revealing violations of adopted impact standardshenmarine environment on the
basis of the data of industrial (local) monitorifigis indeed an important function,
but its implementation greatly depends on the gaiticbf the economic entity, as the
legal background of this monitoring type is in egubr Suffice it to say that
normative acts consider it at the same time asneegng survey, activity in the field
of hydrometeorology and related fields and indak&nvironmental control.

As far as theinstructive function is concerned (we consider it the most
important function of environmental monitoring)ist not implemented at all, as we
have already said. The reason is poor integrati@neironmental monitoring in the
system of environmental protection and a very sligik between environmental
monitoring and environmental standard-setting. Waeleeloped standard setting is to
blame, as well as the monitoring which is mainlgused on providing services to the
federal authorities while it is the territorial Ewvhere it "faces" standard-setting.

On the whole we can say that environmental momigpof the Caspian Sea
implemented in the RF does not cope with its missio our opinion it is caused by
the shortcomings of the legal and institutionalnfeavork of the monitoring, the
drawbacks in the organization of environmental rnwmg as a whole and
environmental monitoring of marine water areasartipular.

The legal and institutional framework of the enwmtental monitoring of the
Caspian Sea is:

- unmanageable, as formally nine out of thirteen subsystems & tnified
System of the State Environmental Monitoring areoived in its implementation,
although two actually;

- disoriented, as it is aimed at providing services for the fatlauthorities in
contrast to authorities of the constituent entittésthe Federation responsible for
sustainable development;
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- disunited, as the interaction of different subsystems ofliingied System of
the State Environmental Monitoring at federal leiselinderdeveloped and is absent
at the regional level;

- unbalanced, as its main load falls to the account of theesttvironmental
monitoring, and the monitoring performed by reseurasers has no legal
background;

- defective, as poor mechanisms of integration of environmentanitoring in
the system of environmental protection are desttpge a result it becomes pointless.

It is an extremely negative assessment, but ibmedn purpose as no attention
Is paid to fine words. The assessment is extrenmegative as it refers to
environmental monitoring implemented in Russia,utffo in many other countries
including the Caspian states things are even mumglkcated. There are no existing
national systems of environmental monitoring whemte completely perfect and
wholly answer their purpose.

The amendments to nature conservation laws aimedraasing the efficiency
of environmental monitoring which came into foraeJanuary 2012 turned out to be
incomplete. Actually both the Unified System of t8t&nvironmental Monitoring
(USSEM) and the State Data Fund of the State Enmemtal Monitoring (SDFEM)
make it possible to overcome the existing disuratpyong subsystems of the
monitoring. However the USSEM has become even mommanageable. The
subsystems forming USSEM are composed of similbsysiems (it would be hard
to describe this hierarchy). SDFEM in its turnalso far from being perfect. The
Unified Information System on the State of Enviremnh(USSE) having a successful
analogy (the Unified System of Information on th&u&ion in the World Ocean)
would be a better variant.

How should the legal and institutional frameworkr fihe environmental
monitoring of the Caspian Sea be transformed fer rionitoring to answer its
purpose?

First of all, USSEM should be deprived of intercaiflicts conditioned by
numerous subsystems included in other subsystemnacHieve it, USSEM should be
split into two blocks: the block of monitoring oatural environment components and
the block of monitoring of special natural and makanthropogenic objects (such as
marine water areas and Lake Baikal). The monitoraigeach environmental
component is implemented by a certain USSEM subsysh accordance with its
purpose, and the monitoring of special objectaniplemented by several USSEM
subsystems corresponding to basic components dfetlabjects. The state
information system of environmental monitoring sldoareate special modules for
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every special object, joining information flows coigp from USSEM subsystems
participating in its monitoring.

Secondly, to better integrate monitoring subsystaimmtederal level SDFEM
should be replaced with USSE.

Thirdly, to better integrate monitoring subsystemts territorial level (at
regional level as far as seas are concerned) witien framework of the state
information system of environmental monitoring, lewer it is called, territorial and
regional modules should be created to join infaromaflows coming from USSEM
subsystems participating in the monitoring of terres and regions. Authorities of
the constituent entities of the federation showtagdirect access to these modules.

Fourthly, the legal basis should be created forirenmental monitoring
iImplemented by resource users. To do it, the fisipgncies obliged to carry out such
monitoring should be determined first. The lisieoterprises performing post-project
analysis contained in the international conventiiin Environmental Impact
Assessment in Transboundary Context" can serva agample. Introductions to the
legal and regulatory framework of environmental itmimg should be made so that
it would not be equal to engineering survey. Tgkimto account the fact that the
main function of the monitoring implemented by nes® users is the controlling
function, this monitoring would be better consideras a type of industrial
environmental control. Special attention in thealdgamework should be paid to the
interaction of resource users and state agenciethenfield of environmental
monitoring.

In the fifth place, to better integrate the envirmmtal monitoring into
environmental protection the help of scientistsudthdoe required as organizational
measures only are not enough for it. In our opinitrere is sufficient scientific
framework for it, and now it's time to transforminto normative - methodical,
normative-technical and legal -regulatory documenihe creation of the unified
system of environmental regulation, assessmentrandtoring is the main objective
of our further activities.

We can at last make thaational system of environmental monitoring of
marine areas perfect, but it is not enough forrthssion to be completed for the
Caspian Sea. The Caspian Sea ecosystem is unifiatl,is why environmental
monitoring can produce a proper effect only whé&niihplemented jointly by all the
Caspian states. The functions on implementing tbaitoring should be distributed
among the states or among the joint agencies cdrdatethis purpose. The first
option will require more trust, and the second emaore money. In our opinion
money should better be saved.
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ANNEX 1
The Caspian Sea: global dimension

The Caspian and the Planet

The area of the Caspian Sea (water level beingd-#Y.B.S.) makes 393
thousand krhor 0.08% of the planet's surface (510 nkmr 0.26% of the land's
surface (149 m kf), or 0.11% of the World Ocean area (361 nf)rar 14.6% of
the total area of the planet's lakes (2.69 r)km

The volume of the Caspian Sea water (water levieigo27.0 m B.S.) makes
78.65 thousand kfror 0.005% of the planet's water volume (1.39 B)kor 0.006%
of the World Ocean water volume (1.36 b3nor 43.8% of the total water volume
of the planet's lakes (179.6 thousandkm

The volume of the river runoff to the Caspian Se&stimated at 298.3 Rm
(1900-1982) or 0.7% of the total runoff of the m#s rivers (42.6 thousand Rm
The volume of atmospheric precipitations amount3d@ kni (1900-1982) or 0.14%
of the total precipitations amount on the plan@4(shousand kf), or 0.62% of the
total precipitations amount falling on land surf&t&9 thousand ki

Water evaporation from the Caspian Sea surfaced(1982) makes 375.5 Km
or 0.07% of water evaporation volume from the stefaf the World Ocean (505
thousand krf), or 0.5% of water evaporation volume from thedlasurface (72
thousand krf), or 4.2% of evaporation volume from the plankties surface (9.0
thousand krf).

Discharge of salt to the Caspian Sea amounts tb r@ltons or 2.56% of salt
discharge to the World Ocean (3,171 m tons). Digghaf suspended sediments to
the Caspian Sea amounts to 45.43 m tons or 0.29%eoflischarge of suspended
sediments to the World Ocean (15.469 m tons) Digghaf organic matter to the
Caspian Sea makes 2.5 m tons C or 1.18% of théahge of organic matter to the
World Ocean (212 m tons C).

The Caspian and the Man

About 80 m people, or 1.2% of the world populatiatnich made 6.5 b people
in 2005) reside in the Caspian Sea basin whichsamekes 3.2 m square km (or
2.15% of the total land area). Population density the Caspian Sea basin
approximately amounts to 25 peoplefkmvhich is by 1.7 times less than in the world
on average (44 people/Rm

12.5 m people reside in the Caspian region, whiciudes the coastal areas
(districts, regions, provinces) of Azerbaijan, lraiKazakhstan, Russia and
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Turkmenistan, covering the area of 666.4 thousand (K.45% of the land area).
Population density in the Caspian region amountsQtgeople/krh - by 2.3 times
lower than in the world on average.

57.2 m people, or 0.9% of the planet's populatime in the Volga basin,
which area makes 1.36 m kril/2 of the Caspian Sea basin or 0.9% of the land
area). Population density in the Volga basin mak&eople/kr - slightly lower
than in the world on average.

The resources of the land surface water in the i@aspea basin amount to
about 350 k) or 0.82% of renewable water resources of thegpléd?.7 thousand
km?®). Water supply of the basin population makes Heusand rha year, which is
lower than on the planet in general (7.6 thousafigiear). Total water consumption
in the basin amounts to 75 Riyear, or 2% of the total water consumption in the
world. Irretrievable water consumption (taking intccount water losses in
evaporation in water reservoirs) makes 557/kear, or 2.4% of the irretrievable
water consumption in the world.

In 1900 300 thousand tons of fish (excluding Irdarther on) was produced in
the Caspian basin, which made 7.5% of the worldislyction (4 m tons). In 1950
330 thousand tons of fish was caught in the Cadpgesm, which made 1.7% of the
world's production (20 m tons). In 2000, 220 thaustons of fish was caught, which
made 0.26% of the world's production (85 m tons)0@&1% of fish catch in the
World Ocean (70 m tons), or 1.47% of fish produttio the inland water bodies of
the planet (15 m tons). Currently fish catches nalb@ut 100 thousand tons - 1/5 of
the possible catches in the Caspian basin, or 0/10the possible world fish
production (excluding aquaculture).

The Caspian Sea: Energy of life

The mass of the living matter (biomass) of the @asfea amounts to 4/08 m
tons C, or 0.0005% of the biosphere biomass (803dhs C), or 0.14% of the living
matter mass of the World Ocean (2,960 m tons CP.@®05% of the land biomass
(800.9 b tons C).

Biomass of plants in the Caspian Sea (phytoplankiod phytobenthos)
amounts to 0.51 m tons C, or 0.05% of biomass artplof the World Ocean (960 m
tons C), or 0.00006% of the biomass of the landtplé800 b tons C).

Biomass of the Caspian animals amounts to 3.57ma @ or 0.19% of the
biomass of the World Ocean animals (2 b tons C)0.88% of biomass of land
animals (924 m tons C).
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The primary production of the Caspian Sea makesri4®s Clyear, or 0.14%
of the biosphere primary production (100 b tongyear 0.36% of the primary
production of the World Ocean (40 b tons Clyear)0@24% of the land primary
production (60 b tons Clyear).

The Caspian Sea is inhabited by 620 species oé atye8.1% from the number
of algae species occurring in the World Ocean @disand species), 1,050 species of
animals or 0.6% of the number of animal speciemdivin the World Ocean (180
thousand species) including 110 species of fisl, & of the number of fish species
in the World Ocean (20 thousand species).

The Caspian Sea: Life of Energy

In 2007 115 m tons of oil will be produced in thaspian region (Azerbaijan,
Kazakhstan and Turkmenistan), which makes 2.8%hefworld production (4.1 b
tons/ year), at least 25% will be produced in tlas@an shelf. Proved oil reserves in
the Caspian region amount to 5.1 b tons or 3.1%hefproved reserves in the world
(162 b tons). By 2020 oil production in the regican rise to 150 m tons a year
(Azerbaijan, Kazakhstan, Russia, Turkmenistan)eadt 50% of production will be
concentrated in the Caspian shelf.

In 2007 120 b cubic metres of gas will be producedhe Caspian region
(Azerbaijan, Kazakhstan and Turkmenistan), whictkesa4.4% of the world gas
production (2.7 trillion cubic metres a year). Rrdvgas reserves in the Caspian
region amount to 8.0 trillion tons or 4.4% of theyed reserves in the world (180
trillion cubic meters). By 2020 gas production Ire tregion can rise to 180 b cubic
metres a year, most part of gas (at least 90%eifproduced on land.

In 2006 118 b kilowatt-hour of electric energy waeduced in the Caspian
region (Azerbaijan, Kazakhstan, Turkmenistan, Ryssivhich made 0.9% of the
annual electric energy production (12.93 trilliomowatt-nour). 40-45 b kilowatt-
hours of electric energy is produced in the Casp&sin rivers (the Volga, the Sulak,
the Kura), or 0.3% of annual world production oéattic energy (12.93 trillion
kilowatt-hours). Hydroelectric stations of the Val@aspian reservoirs annually
produce 35-40 b kilowatt-hours of electric energy, 4% of electric energy
production in Russia.
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ANNEX 2

PROGRAMMES FOR CONTROLLING MARINE WATER QUALITY
AT SSOC POINTS WITHOUT HYDROBIOLOGICAL PARAMETERS (in
accordance with GOST 17.1.3.08-82 " Rules of marinewater quality control")

|. Reduced programme

dissolved hydrocarbons, mg/difmg/1)

dissolved oxygen mg/dhfmg/l) and saturation %

pH value, pH units

visual observations of the state of a sea watey badace

I1. Full programme:

chlorinated hydrocarbon including pesticides mcg@dmcg/l)

heavy metals (mercury, lead, cadmium, copper) nm8/¢incg/l)

phenols, mcg/dm3 (mcg/l)

Synthetic surfactants, mcg/dm3 (mcg/l)

additional ingredients specific for a certain area

nitrite nitrogen, mcg/dfi(mcg/l)

silicon, mcg/dm (mcg/l)

water salinity %

water and air temperatur€ °

wind speed and direction, m/sec

water transparency, m

water colour, colour units

waves (visually), force

Note: In the course of visual observations unusual pimeama for this sea area
are registered (the presence of floating mattensfi oil spots, impurities and other
admixtures; growing, accumulation and die-off ofjesd; death of fish and other
animals; mass beaching of molluscs (mussels), asect turbidity, emergence of
unusual colour, foam etc.).

PROGRAMMES FOR CONTROLLING HYDROBIOLOGICAL
PARAMETERS AT SSOC POINTS (in accordance with GOST 17.1.3.08-82
" Rules of marinewater quality control")

|. Reduced programme
phytoplankton:
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total number of cells, ki/dfr(kl/l)

species composition, the number and list of species

zooplankton:

total number of organisms, individuals/m

species composition, the number and list of species

microbial parameters:

total number of microorganisms, Kl/&rkl/ml)

the number of saprophytic bacteria kifcfkl/ml)

concentration of phytoplankton chlorophyll, mcgfdmcg/l)

I1. Full programme:

phytoplankton:

total biomass, g/t

species composition, the number and list of species

number of main systematic groups, number of groups

intensity of phytoplankton photosynthesis (primprgduction), mg C/rh-day
(mg C/I-day)

zooplankton:

total biomass mg/

number of main groups and species, individuals/m

biomass of main groups and species, nig/m

microbial parameters:

total biomass, mg/di(mg/l)

guantitative distribution of indicator groups of mme microflora (saprophytic,
oil-oxidizing, xylene-oxidizing, phenol-oxidizindjpolytic bacteria, kl/cm (ki/ml)
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ANNEX 3

The list of general-purpose information servicesvmted by Roshydromet
organizations to information consumers irrespettivad their organizational-legal
form in accordance with Resolution of the RF Goweent No. 1425 from

15/11/1997

|. Operating and prognostic infor mation

Information on natural disasters Actual data on natural disasters| of
of hydrometeorological origin hydrometeorological origin
Information on extreme Actual data on identified cases |of
environmental pollution extreme environmental pollution
1-3 day forecasts about data on showers, strong winds,
hydrometeorological disasters floods, typhoons, snowfalls, draught,
dust storms, sea storms, severe frpsts
and heat
1-3 day forecasts for the areas| of the content of forecasts during
natural disasters, emergencies asdarch and rescue and restoration
catastrophes operations in emergency areas in each
case are endorsed with agencies| of
Ministry for Emergency Situations of
Russia
The forecasts on the distribution the content of forecasts |is
of pollutants, including radioactive onedetermined by the received information

and their concentration in tf
atmospheric air (water) on the basis
the data on emissions and discharge
emergency cases

1®n the emergency and its developmer
of
S in

1-3 day weather forecasts for t
areas of the constituent entities of |
Russian Federation

he air temperature at daytime and
tmeght, weather phenomena (atmosph
precipitations, snowstorms, fogs, fros
thunderstorms, hail, wind speed &
direction, cloudiness)

at
Bric
its,
Ind

5 day forecasts of pressure fie
and geopotential in the Russi

ds
giorecasts of atmospheric circulation

1-3 day numerical hydrodynamic

at

Federation

the Earth's surface?§) and at the leve
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of 5 km H500) (regional forecasts for
the European and Asian regions)

The forecast of expected state|of  areas with different state of winter
winter crops by the beginning o€rops by the beginning of vegetation|in
vegetation economic areas and in the Russian

Federation in general

Forecasts of productive moist |in areas with  sufficient and

the soil by the start of spring field workinsufficient stock of productive moist |n
a metre-thick layer of soil under the
winter crops and autumn plough

Forecasts of crop capacity and expected crop capacity and
croppage of basic agricultural plants | croppage of winter wheat and rye,

spring wheat, spring barley, corn,
buckwheat, all the cereal crops and
leguminous plants, sunflower seeds,
beetroot and potato tubers

Forecast of maximum level of the level (cm) on the rivers: Volga,
spring flood Kama, Don, Ob, Angara, Yenisey

Forecasts of rainfall floods water level in the Amiver (cm)

in July - September (compiled as the
flood develops)

The forecast of water inflow to volume of water inflow (in cubic
the reservoirs of the Volga-Kamanetres)

Angara-Yenisey and Tsimlyansk water
reservoirs for a month and a quarter

one-day forecast of the state |of  solar activity and radiation
magnetosphere and ionosphere of |thieuation on the routes of controlled
Earth space complexes, the state of the Earth's

magnetic field, the state of ionosphere

Maps of average monthly average monthly values of total
distribution of fields of total ozoneozone content in deviations from the
content climatic norm

Operative maps of distribution of daily values of total ozone content
abnormally low values of total ozonen deviations from the climatic norm |n
content the periods when low values of total

ozone content are observed

Materials of observations of tot

al

daily and averaglues of total
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ozone content and ozone vert
distribution in the Antarctic througho

cakone content in deviations from t
Jtlimatic norm in the Antarctic (station

the period of spring anomaly

Mirny and Molodezhnaya)

he
1S

I1. Analytical and reference information

Materials to be included in th
State Water Cadastre

e data on water resources, th
guality and water use in the constitu
entities of the Russian Federation &
large river systems (jointly with th
MNR of Russia)

eir

Nt
and
e

The overview of
agrometeorological conditions for a te
day period in the Russian Federat
(with enclosed maps of precipitatio
guantity for a ten-day period and
month)

description of weather condition
@ssessment of  the  impact
@yrometeorological  conditions ¢
ngintering, field works, growth
development and formation of bas
agricultural crops

S,
of
DN

Meteorological yearbook

basic parameters averafmd
months (air temperature, atmosphd
pressure, wind, precipitations etc.).

2rIC

Agrometeorological yearbook

summarized data
agrometeorological observations for
year

of

The overview of environment:
pollution in the Russian Federation g
materials to be included in the St;
Report "On the state of the environm
in the Russian Federation”

Al summarized data 0
rehvironmental pollution for the who
atrea of the Russian Federation

ant

The overview of background stg
of the environment

te summarized materials (
background observations of the state
the environment

Df
of

Yearbook of surface water quali
in the Russian Federation

ty

summarized data on surface w4
pollution for the whole area of th
Russian Federation

Yearbook of state of surfac

water ecosystems in Russia
hydrobiological parameters)

(

e summarized data on ma
dyydrobiological parameters of surfa
water quality for the area of the Russ

iter
e

in
ce
an

Federation
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Yearbook of marine water quali
by hydrochemical parameters

Ly summarized data on the polluti
of the seas washing the territory
Russia

of

Yearbook of state (o
environmental objects pollution wit
pesticides in the Russian Federation

f summarized data q
kenvironmental objects pollution wit
pesticides

h

Yearbook of urban atmosphe
pollution in the Russian Federation

iC summarized data on urbs
atmospheric air pollution in the Russi
Federation

AN
an

Yearbook of soil pollution with
toxic substances of industrial origin
the Russian Federation

1 summarized data on soil pollutig
Ivith toxic substances of industrial orig
around cities and industrial centres

N
n

Annual overview of
environmental state of seas and sepa
areas of the World Ocean

results of ecosystem surveys
raland and surrounding seas, assess
of environmental situation of controlle
sea areas

of
nent
d

Yearbook "Radiation situation
Russia and adjacent states"

n summarized data on radioacti
environmental pollution in the Russi
Federation and the CIS countries

ve

AN

Monthly information on
emergency and extreme environmer
pollution and radiation situation

data on the identified cases
tagh level of environmental pollution

of

Monthly information on
elemental weather phenome
hydrometeorological conditions ai
their impact on the activity of ma
economy branches

data on number, intensity al
nduration of elemente
ntydrometeorological phenomena
reconomic damage in the constitu
entities of the Russian Federation

~

g

1
ind
Nt

Quarterly bulletins on the state
the ozone layer

of description of the state of th
ozone layer

e

Annual overview of the state ¢

Df description of changes of ti

the ozone layer

ozone layer

178



ANNEX 4

The list of hydrochemical parameters determined tire course of
environmental surveys in the shelf in accordancth BICH-00-92 "Engineering
survey in the continental shelf'. Section 5. Engnmgg-environmental survey as part
of engineering survey":

Salinity

pH value

Dissolved gases (oxygen, hydrogen sulfide, etc.)

Alkalinity

Content of sulphates

The content of magnesia mixture in terms of magmasons

Dissolved organic carbon

Biochemical oxygen demand for a 5-day period
9. Biogenic substances

a) phosphates;

b) total phosphor;

C) nitrates;

d) nitrites;

d) ammonium nitrogen;

e) total and organic nitrogen;

f) dissolved silicon;
10. Oil hydrocarbons (in water and bottom sediments)
11. Chlorinated hydrocarbons, including pesticides
12. Synthetic surfactants
13. Heavy metals

a) mercury Hg;

b) lead Pb;

c) cadmium Cd;

d) copper Cu;

e) arsenic As;

14. Phenol (carbolic acid)

©NOoO A WDNRE

All the ingredients are to be determined in theaeets:
- surface;
-near-bottom layer;
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- density transition zone.
Salinity is determined at all standard layers
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ANNEX 5

Guiddines for the first stage of the joint programme of the monitoring of
the Caspian Sea marine environment (Draft 2).

Introduction

In accordance with the Framework Convention forRhetection of the Marine
Environment of the Caspian Sea, hereinafter namsetthea Convention, the Caspian
littoral states "shall endeavour to establish amglémentindividual and/orjoint
programmes for monitoring environmental conditiaristhe Caspian Sea" (Article
19, item 1).

Since the time the Convention was signed, the @aspiates have made a
sufficient progress in the elaborationiodlividual (national) monitoring programmes
through using new observation methods and toolgeldping information systems
and improving the assessment of marine environcamditions.

At the same time the variety of marine environmentanitoring types has
increased at the national level as well as the muraborganizations taking part in it;
and the differences between national environmentaditoring systems have become
deeper at the regional level.

Taking the abovementioned into account, the impteat®n of thejoint
(regional) programme and the solution of otherdaskated to marine environmental
monitoring indicated in Article 19 of the Conventjoshould be started with the
establishment and launch of cooperation mechansmational and regional levels,
or, in other words, with the establishment of comnimackground for individual
programmes.

Cooperation mechanisms have been elaborated witienframework of
different projects implemented throughout 1998 1P@nder the guidance of CEP
and CASPECO and supported by UNEP, UNDP, GEF an@I$AIn doing this, the
Caspian littoral states have gained unrivalled eoajon experience in monitoring
of the Caspian Sea marine environment .

1. General provisions

The main cooperation mechanism at the regionall lsvéhe distribution of
functions on joint efforts to perform monitoring tife Caspian Sea environmental
conditions (hereinafter referred to emoperative functions), among all the Caspian
littoral states and the established work groupgrevtthey are equally represented.

At the first stage the cooperative functions will be implemented otigh
international and individual assistance and throumolving national resources of
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the Caspian statedyurther on these functions will be mainly implemented by means
of national resources (human, material and findmrias).

To harmonize various types of monitoring impleneenat the national level it
is advisable to establish National Coordinating t@en for the Caspian Sea
monitoring in all the Caspian states using thelifas of organizations involved in its
implementation and to delegate these Centres withoaties for implementing
cooperative functions.

The activities of National Coordinating Centrestlad regional level will be
coordinated by Coordinating Bureau of the JointgiPaonme for monitoring of the
Caspian Sea marine environment (hereinafter refelweas Coordinating Bureau),
which functions will be performed at the first sta@py the Secretariat of the
Convention.

These Guidelines set a list of cooperative funestiamd their distribution
among the executors as well as the main requirementimplementing these
functions at the first stage of the Joint Progranfionanonitoring of the Caspian Sea
marine environment.

Throughout the 1st stage detailed guidelines foplementing separate
cooperative functions will be elaborated on theidbad the acquired experience;
further on these guidelines will be joined in omegke document.

Joint activities in the field of the Caspian Se&iemmental monitoring at the
first stage will be planned and implemented by @o®rdinating Bureau taking into
account the received international and individisgistance and the allotted national
resources of the Caspian littoral states.

2. Cooperative functions in the field of monitoring of the Caspian Sea
marine environment and their distribution among the Caspian littoral states.

Cooperative functions in the field

of monitoring of the Caspian Sea marine Executors L ocation
environment
: . . Authorized In each of
Carrying out observations of marine . .
: N : national the Caspian
environment conditions in the coastal area .~ .
organizations states
Ensuring uniformity of Work group Islamic
measurements and data quality control | | Republic of Iran
Receipt and analysis of satellite data  Work group Republic

on the condition of the Caspian Sea waltér of Kazakhstan
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area

Collection, processing, storage and  Work group Republic
distribution of observation data 1 of Azerbaijan

Regular assessment of marine  Work group Russian
environment condition Y Federation

Interaction with executive agenciges
and the Convention protocols Pub
awareness raising

Work group Turkmeni
\ stan

To perform joint monitoring of the Caspian Sea marenvironment five work
groups are established, each in every of the Qaspédes. Every state appoints one
expert into every work group. Work group activity supervised by the expert
appointed by the state hosting the work group. f@sponsibilities of work group
supervisors and experts are determined by the @ity Bureau. To support Work
Group activities relevant staff from the host coy@ire employed if necessary.

3. Main requirements to performing cooperative functions in the field of
monitoring of the Caspian Sea marine environment.

3.1. Carrying out observations of the marine emrmental conditions in the
coastal water area

Each Caspian state selects at least 10 statioesl faos joint programmes of
marine environment observations where observatianis be carried out in
accordance with these Guidelines. The stationcteeleby all the Caspian states
make up goint observation network (JON).

The JON stations are located at the depth of &t |Bametres in the North
Caspian and at the depth of at least 10 metrdiiMiddle and in the South Caspian.
The total number of stations is evenly distributadong the followingareas. a)
river estuaries; b) roadsteads of sea ports anditogg (with population of at least 50
thousand); c) areas of marine oil and gas blockspacting and development; d)
recreational areas; e) areas with minimal anthrepmgload on the water area. In
addition, the stations located in one area shoifierdrom each other in hydrological
and lithological conditions.

Observations at JON stations are carried out &t fe@ce a year: in spring
(April - May) and in autumn (October - November)msltaneously with the
observations carried out in accordance with indigidmonitoring programmes.
Observations are carried out during the summeroseas well if possible.
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Observations are made in the daylight under favmearehydrometeorological
conditions.

The following measurements are made at every stai temperature and
humidity, wind speed and direction, wave heightjqeeand direction, transparency
and colour. Hydrological probes are used for meaguwvater temperature, electric
conductivity and salinity in the surface and botttayers. On-board observations
include measurements of pH, concentrations of biedooxygen, mineral phosphor,
nitrate and ammonium nitrogen, and dissolvedailim water samples taken in the
surface and bottom layers. The station coordinéites, and date of observations, sea
depth and the results of meteorological, hydrolaiggmd hydrochemical observations
are recorded in the special register.

Samples are taken at every station to determinehlayophyll concentration,
species composition, abundance and biomass of playidon in the surface water
layer; b) species composition, abundance and bi®mazooplankton in the water
column from bottom to surface; c) species compmsitabundance and biomass of
zoobenthos.

Samples of suspended matter are taken at evelynstatcarry out its chemical
analysis and to measure its concentration in tilase and bottom water layers. In
addition, samples of water (in the surface anddbotlayers) and bottom sediments
are taken to perform chemical analysis. Samplesottom sediments are taken to
determine their granulometric composition.

Samples of water and bottom sediments are analgsezhstal laboratories. A
unified method is used to identify Fe, Mn, Zn, My, Pb, Cd and Hg in all the
samples of water, suspended matter and bottom sathm Concentrations of oil
product®, total nitrogen and phosphor are also measuredaiter samples; the
content of organic carbon is measured in samdlesigpended matter and bottom
sediments. The content of main granulometric fomsj concentration of oil
products, DDT and its metabolites and main HCChinss (1, 3, ) are determined
in bottom sediments.

All observations, measurements, sampling and aeslys coastal labs are
carried out in accordance with national practiegutations and standards and the
requirements to supporting unified measurement dst@s. The results of
observations, measurements and analyses are sedbriottthe centralized database
within a 3-month period.

3.2. Ensuring measurements uniformity and dataitguaintrol

2 Oil products refer to substances extracted frompbes of water and bottom sediments with help af-polar
solvents and going through activated aluminium exid
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Performing the cooperative function to provide nueemsents uniformity and
data quality controlWork Group I:

- maintains and supports the databases of a) aa@ns taking part in
monitoring of the environmental conditions of thasfian Sea at national level; b)
stations of the joint observation network includithgg data on coordinates, depth,
programme, date of observations launch, frequandycomposition; ¢) methods and
tools of observations and measurements used foitonmg of the environmental
conditions of the Caspian Sea at national level;

- annually exercises interlaboratory calibrationd aaxternal control of
measurements quality (supplies the monitoring degdilons with standard materials,
analyses the received control results) and prepamasal report on methods, tools
and quality of observations and measurements;

- creates and supports a special web site for ad¢oatatabases and distribution
of information on the joint observations networkjdamethods and quality of
observations;

- elaborates "Guidelines for methods of monitoremyironmental conditions
of the Caspian Sea" in cooperation with other Casgtates using regional and
international experience.

These guidelines are to provide for:

- the unification of methods and tools of obseadi carried out by the
Caspian states within the joint observation netwakd within individual
programmes;

- the increase of measured parameters of the marnaeonment, mainly by
persistent organic pollutants;

- the use of biological methods (biotesting andrigicators) to assess marine
environment pollution.

All the Caspian states provide their assistancaM@-I in performing its
cooperative function aimed at provision of measwmets uniformity and data quality
control.

3.3 Receipt and analysis of satellite data on thredition of the Caspian Sea
water area

Performing cooperative function to receive and ys®l satellite information
on the condition of the Caspian Sea water ahaak Group |1

- provides for the receipt of satellite datatbba sea level, temperature of the
surface water layer, concentration of chlorophglll @uspended matter in the surface
layer, number and area of oil spills in geographiegions and the whole sea water
area;
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- provides for the decoding of satellite data (gs#hip observations data if
necessary), as well as processing and presentiege tdata with help of GIS
technologies;

- establishes and maintains satellite data base aargpecial website for
distributing satellite information on environment@dnditions of the Caspian Sea
among stakeholders and the community;

- elaborates "Guidelines for using satellite datanmhonitoring the Caspian Sea
marine environment" in cooperation with other Caspstates using regional and
international experience.

These Guidelines are to account for the increaskeamumber of the Caspian
Sea parameters covered by satellite observatichsn&noducing new techniques for
using these data for the assessment of the envenat@inconditions of the Caspian
Sea.

All the Caspian states provide their assistancéVie-Il in performing its
cooperative function on receipt and analysis o¢lst data on the condition of the
Caspian Sea water area

3.4 Collection, processing, storage and distributibobservation data

Performing the cooperative function for collectigmrpocessing, storage and
distribution of observation dat#jork Group I11:

- receives from the Caspian states observatioria d& environmental
conditions of the Caspian Sea at the stations efjgmt observations network and
converts them into a unified format complying wiitkernational standards;

-stores data on electronic media, regularly updatesabase description
(metadata) taking into account new data and prevmecessing and presenting of
these data with help of GIS technologies;

- receives the data of meteorological and hydrallgiobservations from
hydrometeorological organizations of the Caspiatest through CASPCOM and
compiles them into the database of monitoring o tGaspian Sea marine
environment;

- creates and regularly updates the digital attake Caspian Sea on the basis
of the available database, designs and suppogsaas website to provide access to
metadata, databases and the Caspian Sea atlas;

- elaborates "Guidelines for collection, transnuasiprocessing, storage and
distribution of observations data on environmegtalditions of the Caspian Sea" in
cooperation with other Caspian states using rejemd international experience.
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These guidelines are to provide for the unificatiohtechniques used to
collect, transmit, store and distribute the obswowa data on environmental
conditions of the Caspian Sea and to integratestteehiniques into a unified cycle.

All the Caspian states provide their assistanc&V-1ll in performing its
cooperative function on collection, processingorage and distribution of
observation data on environmental conditions ofGhaspian Sea.

3.5 Reqular assessment of marine environment ¢ondit

Performing the cooperative function to perform idaguassessment of the
marine environment conditiond/ork Group IV:

- analyses and classifies observations data omamaental conditions of the
Caspian Sea at the stations of the joint obsenvateiwork, satellite data as well as
the information on the Caspian Sea pollution framand sources received from the
relevant Convention protocol;

- creates and maintains a database of nationallatds and methods used in
the Caspian states to assess the pollution of gr&nenenvironment of the Caspian
Sea;

- performs integrated assessment of pollution & @aspian Sea marine
environment using methods and standards appliethdyCaspian states as well as
methods and standards used for this purpose i othetries and in international
experience;

- designs and supports a special website for awesdatabases and
distributing information on the assessment of thsgian Sea environment pollution;

- elaborates "Guidelines for assessment of the i@asgpea marine
environment" in cooperation with other Caspian estatusing regional and
international experience. These guidelines are ruvige for the unification of
standards and methods used for performing thissssnt.

In addition WG-V prepares the report on the stdtthe Caspian Sea marine
environment. Alongside with the integrated assessmé the marine environment
pollution, the following information is used:

- other types of anthropogenic load (apart frortiybion) on the water area of
the Caspian Sea received from the Caspian states;

- changes of climate and water balance of the @asfea, provided by
CASPCOM,;

- state of the Caspian Sea biodiversity receivedhfthe relevant Convention
protocol;

- state of water biological resources of the CasfB&a received from the
Caspian states through relevant joint commission;
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The report on the environmental conditions of @aspian Sea issued by the
Coordinating Bureau after its endorsement by al@aspian states, is to determine
main factors of anthropogenic load on the mariresgstem indicating their location
in time - space domain. These factors are rangeatdlievel of impact on the marine
environment. In addition, security level of the flam Sea marine environment
should be assessed in relation to every factot@adthropogenic load in general.

All the Caspian states provide their assistanc®/®-1V in performing its
cooperative function aimed at assessment of manmgonment condition.

3.6 Interaction with executive agencies and thev&ntion protocols Public
awareness raising

Performing the cooperative function to provide iatg¢ion with the executive
agencies and the Convention protocols and publarewess raisingMork Group V-

- in cooperation with National Coordinating Centpepares information and
analytical materials on the environmental condgiof the Caspian Sea and the state
of joint activities aimed at their monitoring forxexutive agencies and the
Convention protocols;

- maintains and supports the databases of a) heggherational institutions of
the Caspian states, preparing specialists in te&l fof marine environmental
monitoring; b) scientific and research organizatiararrying out research of the
Caspian Sea; c¢) national and international experthe field of the Caspian Sea
environmental monitoring; d) public organization$ the Caspian states and
international public organizations which particgpan the protection of the Caspian
Sea marine environment and the electronic librérgceentific, popular science and
journalistic publications in this field;

- creates and supports the website of the joingnarmme of the Caspian Sea
marine environmental monitoring and displays tleated databases and the guide on
information resources in the field of the Caspi@a &nvironmental monitoring and
prepares communications for the mass media covéregelated events;

- elaborates "Guidelines for interaction with exee agencies and the
Convention protocols on monitoring of the Caspiaa $narine environment and
raising public awareness on its condition" in caagien with other Caspian states
using regional and international experience.

All the Caspian states provide their assistanc&\B-V in performing its
cooperative function aimed at provision of intéi@t with executive agencies and
the Convention protocols and public awarenessngisi
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4. Final provisions

The first stage of the Joint Monitoring Programme tibe Caspian Sea
environmental monitoring starts with the adoptioh tbese Guidelines at the
conference of the Convention parties.

The first stage of the Joint Monitoring Programmk tlke Caspian Sea
environmental monitoring completes with the adaptal the complete Guidelines
for marine environmental monitoring at the confeeerof the Convention parties,
which means the full-scale implementation of thgselelines.

The complete guidelines are made up by the Codrdm&ureau on the basis
of separate guidelines for performing cooperatiwections in the field of Caspian
Sea environmental monitoring elaborated by the Aasgiates.
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