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Chapter 1. Introduction

The report describes the activity of Rovshan Mahmudov the industrial pollution expert
in the period April 1- December 6, 2001.

According to the ToR, Rovshan H. Mahmudov was to introduce the modern
Environment Management Techniques (MEMT) and procedures for establishment of
emission limit values (ELV) for industrial wastewater in the Caspian littoral states.

The previous industrial expert of the CCPC Ralf W. Willenbucher (partly related to the
modern Environmental Management) and the expert on ecotoxicology Finn
Pedersenn (procedures for establishment of ELV for industrial wastewater) made
significant contributions for the preparation of the structure of the seminars and
content of the presentations.

Chapter 2. Content of Seminars

2.1. Objective of the seminars

The seminars were targeted at the raising of awareness of local professionals in
modern internationally approved approaches in environmental management along
with world standards and requirements on regulation of industrial sources of
contamination. Target audience for the seminars was selected from representatives
of industries, environmental management departments, environmental authorities,
and local NGOs.

According to the scope of the CCPC the objective of the seminars, which were to be
held in all the Caspian littoral states, was to give training courses on easy to
implement management tools for improvement of environmental performance of
industries in the region as well as advanced pollution control techniques widely
employed in developed countries.

2.2. Structure of the seminars and topics of the presentations

The seminars lasted three days and consisted of two parts: 1) Modern Environmental
Management Techniques and 2) Procedures for Establishment of Emission Limit
Values for Industrial Wastewater. First two days of the seminars were dedicated to
Modern Environmental Management Techniques and the third day to the Procedures
for Establishment of Emission Limit Values for Industrial Wastewater. The first half of
the second day was allocated for the site visit to an industry in the region where
seminar was held.



2.2.1. Day 1 - Environmental Management Techniques

Presentation 1 — Activity and findings of the CCPC

The activity CCPC and some practical findings of the center during phases | and |l
were presented. It included presentation of priority sources of pollutant loads to the
Caspian Sea.

Presentation 2 — Introduction into environmental management

Objective is to familiarize with the subject and set a starting point for the seminar.
The presentation outlined how the regulatory and enforcement system works in the
EU with control and monitoring of industrial sources of pollution

Presentation 3 — Modern environmental management techniques

Presentation of the key points and elements of MEMT, focuses on Integrated
Pollution Prevention and Control (IPPC), cleaner production, and environmental audit

Presentation 4 — IPPC

Introduction of the IPPC principles defined in Directive 96/61/EC, IPPC versus end-
of-pipe treatment

Presentation 5 — Environmental Audit

Introduction of the environmental audit and preparation for the audit on the next day.
The presentation has a general part and part specific to the site visit.

2.2.2. Day 2 - Modern Environmental Management Techniques Continued

Site visit to an industry

In each region where the seminar was held the participants visited a industry for a
pilot environmental audit

Group discussions



After the audit the participants had group discussions to talk about the ideas based
on information received during the seminar and ways how the environmental
performance of the particular industry can be improved applying the new
management principles.

Presentation 6 - BAT

Introduction of BAT concept and comparison the findings of the site visit with the BAT
data obtained from the EU sources. The presentation was mostly specific to the site,
which had been visited.

2.2.3. Day 3 - Procedures for establishment of ELV for industrial wastewater

Presentation 7 — Introduction to the subject

Presentation 8 - Derivation of water quality standards (WQS)

Introduced the definitions and the methodology for derivation of WQS used in EU.

Presentation 9 — Ecotoxicology applied in risk assessment and regulation of
industrial wastewater

Outlined the industrial wastewater regulations and recipient water quality planning,
assessment requirements, and risk assessment principles

Presentation 10 — Establishment of emission limit values (ELV) for direct
discharge of Industrial effluents to the aquatic body

Presented the methodology for derivation of no-effect concentrations and ELV for
whole effluent and a particular substance.

Presentation 11 — Environmental risk assessment of wastewater from Sun
Chemicals

Presented the example of Environmental Risk Assessment for the chemical plant
Sun Chemicals (Denmark)

Presentation 12 — Establishment of emission limit values for discharge of
industrial effluents via wastewater treatment plant

Presented procedures for setting permits, derivation of ELV for industrial wastewater
discharged to the sewage, and how it may affect the performance of WWTP



Presentation 13 — Permit settings and statistical basics for compliance control

Presented the statistical approaches for the control of compliance and types of
control.

2.3. Storyboard of the seminars

The previous industrial pollution expert Ralf W. Willenbucher held one seminar on
MEMT in Sumgait, Azerbaijan. For the site visit the participants visited the Surface
Active Substances plant in Sumgait. The exotoxicology expert Finn Pedersen held
one more seminar on Procedures for establishment of ELV for Industrial Wastewater
in the office of the Caspian Center for Pollution Control. The presentations from the
both seminars were used in preparation to the current seminars.

Totally 3 seminars were held in three Caspian littoral states by the current industrial
pollution expert Rovshan H. Mahmudov in the period of spring — fall of year 2001 —
Azerbaijan (Baku), Dagestan Republic of the Russian Federation (Makhachkala),
Kazakhstan (Atyrau). It was planned as well to hold seminars in Turkmenistan and
the Islamic Republic of Iran, but because no response was received by the end of the
project from the IRl and Turkmenistan those seminars were canceled.

During the seminars, participants had an opportunity to make a site-visit to the one
of industries for the pilot environmental audit in each region where the seminar was
held and a half-day tour was allocated for that purpose.

2.3.1. Baku, Azerbaijan 10-11 May, 2001
18 participants

The seminar was held in the office of CCPC, which is located in the building of the
State Caspian Protection Inspectorate. The staff of the Baku State Environmental
Committee closely participated and assisted in organization of the seminar.

Seminar was opened by the welcoming speech of the regional coordinator of CCPC
Mr. Najaf Gadjiyev. After welcoming speech the team leader of the CCPC Mr. Arne
Jensen presented the summary of the CCPC activity in the region since it has begun
its activity in Baku in 1998.

The Sattarkhan Machinery Plant, which produces different kinds of equipment for oil
extraction industry was chosen for the site visit. During the site visit the participants
visited main production units of the plant to comply practical experience with the
theoretical knowledge on modern industrial pollution control methods introduced at
the seminar. The participants visited the scrap storage site, electric steel making
section and fabricated metal processing sections consisting of the mechanical
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treatment unit, the thermal treatment unit, the coating unit (Zinc galvanization and
Chromating), and the final product assembling unit. After the tour the participants had
group discussions and the BATs for steel making and galvanic coating were
presented.

2.3.2. Makhachkala, Dagestan Republic of the Russian Federation. August 14-16,
2001

23 participants

The seminar was held in the newly erected building of the National Library of the
Dagestan Republic. Staff of the State Center of Environmental Management of the
Dagestan Republic, especially the head of the center Dr. Ahmed A. Mungiev,
assisted in organization and closely participated at the seminar.

It was planned to visit one of industrial plants of Makhachkala for the site visit, but
due to complicated economic situation, when most industries do not operate, it was
not possible to identify an appropriate industry for that purpose. Therefore, some
changes were made to the seminar’s agenda.

A. A. Mungiyev the head of the State Center of the Environmental Management gave
a presentation on Modeling of the Future Development of the Mankind describing
different options for future development including current and future problems
resulting from overpopulation, uncontrolled usage of energy resources of the earth,
and pollution of the environment.

Two documental films on the current topical environmental problems in the Dagestan
Republic were also presented on the seminar. The one “The Secrets of the Liana
Forest” touching nowadays environmental problems arising from overpopulation and
environmental pollution got a main prize at the Russian competition of the
documental movies. The second one “Fishery” was dedicated to the damage on the
biodiversity of the Caspian Sea resulted from pollution, over fishing, and pouching.
Both the films presented interesting and involving information on the pollution of
water resources, both surface and underground as well as its impact on the unique
ecosystem of the Caspian Sea.

At the end of the seminar one hour was spent for searching the internet sources on
information, which can be found.

2.3.3. Atyrau, Kazakhstan October 2-4, 2001
18 patrticipants

The seminar was hosted by the head of the HIDROMET of Kazakhstan Mr.
Kenjigaliyev A.K. and was held in the building of the Research Institute of Fishery.



It was planned to visit the Atyrau oil refinery plant for the site visit, but because the
permission had not been received by the time it was rearranged for visiting the
evaporation field of the Atyrau oil refinery plant, which receives both the industrial
wastewater from the oil refinery plant and domestic wastewater for Atyrau.

On the second day, after the site visit the participants had a group discussion of the

results and presented ideas based on the experience they attained during the
seminar.

All the presentations and the lists of participants are attached in the appendices.



Appendix 1: List of participants

List of Participants - Baku, Azerbaijan

1. Azimov |. F. — Chief of Environmental office of Sattarkhan Machinery Plant
2. Azimov Y. A. — QOil Extraction Organization after A. J. Amirov

3. Aliguliyev A. P. — Chief of the Production Laboratory of BKIB

4. Atashova M. A. — Team leader of the Production Laboratory BKIB

5. Rustamov Z. H. — Chief of the Environmental Protection Department of the Oil

and Gas Extraction Organization “Bibi Heibat”

6. Babayev E. K. — Chief of the Environmental Protection Department of Oil
Extraction Organization “BINAGADINEFT”

7. Dmitriyeva N. M. — “AZERNEFTYANAJAG” Oil Refinery Plant

8. Heydarov Y. D. — SHELFLAYIHATIKINTI Construction of structural products

for offshore oil exploitation
9. Abbasova S. T. — SHELFLAYIHATIKINTI
10.Rzayeva R. M. — SHELFLAYIHATIKINTI

11.Abdulhasanov M. A. — Chief of the Department of Water Resources Protection

of Ecology Committee of Baku
12.Veliyev R. H. - Ecology Committee of Baku
13.Huseynov Z. T. - Ecology Committee of Baku
14.Rahimov S. S. - Ecology Committee of Baku

15.Mansurov V. — Ecology Committee of Baku



List of Participants - Makhachkala, Dagestan Republic

Name Organization Position

1 Omarova Elmira | OAO DagOil Environmental
Serajudinovna Engineer

2 | Shamanova Larisa | Commetee of Natural | Mass media
Arcadyevna Resources

3 | Goncharova Irena Olegovna | GTRK “Dagestan” Jornalist

4 | Bulachova Abidat | DagWaterResources | Leading specialist
Magamedovna

5 | Ragimova Ayna Ramazovna | DagOil Engineer

6 | Isayeva Natella Aliyevna DagOil Engineer

7 | Akhmedkhanova Oksana DagWaterResourses | Specialist of 1st

category

8 | Tsakhayeva Muslimat | DagWaterResources | Deputy Head
Shapiyevaa

9 | Abduragimova Naida | DagWaterResources | Deputy head of the
Abdulatipovna department

10 | Mamedbekova Yuglana | DagWaterResources | Laboratory head
Radjabovna

11 | Buganayev Shamil | Bridge construction | Deputy chief
Kamilovich Organization

12 | Mungiyev Akhmed | DagWaterResources | Head of CIAK
Abdulovich

13 | Aliyeva Udrida Camilyevna DagWaterResources | Leading specialist

14 | Kharbilova Divi Zipirovna DagWaterResources | Leading specialist

15 | Abdurazakova Elmira DagWaterResources | Leading specialist




16 | Mesropyan Nelli Khorenovna | DagWaterResources | Deputy head  of
CIAK
17 | Isayev Ali Ruslanovich Mass media
18 | Djamaludinova Zarema DagWaterResources
19 | Petrosov Igor Evrikovich Newspaper “Times, | Jornalist
Rights, We”
20 | Magamedova Zinaida | DagWaterResources | Department chief of
Grigoryevna CIAK
21 | Kurtayev Magomed TsGEMUUS
22 | Novosartova Tereza | VOOP Deputy Chair
Sergeevna
23 | Abakarova Mislimat | DBR Chief of department

Gasanovna




List of Participants - Atyrau, Kazakhstan

Name Organization Position
1 Nemtsova E.A ANPZ Environmental
specialist
2 | Chekanova C.V. ANU Head of Laboratory
3 | Glemisova R.A. ANU Environmental
specialist
4 | Sadikov M. Z. Kasakhoil-EMBA | Head of Environmental
Sector
5 |Isakumova C. A. 0]] & Gas | Environmental office
Complex
6 | lzteumov E. A. OBLSES Head of industrial office
7 | Umbetaliyeva S. V. OBLUOOS Senior  specialist of
monitoring office
8 | Yerzhanova R. K. OBLUOS Head of inspection &
analytic office
9 | Kozhikov K.Y. ANAKO Senior energy
specialist
10 | Berniyazova D. G. AIN & G
11 | Glazkova Z. S. Caspain Environmental expert
MungayGas
12 | Yergoliyev A. Caspian Environmental expert
MungayGas
13 | Kurmangasliyev Team leader
14 | Satanova TOO “Monitoring” | Deputy chief
15 | Bekkaliyev KazNIRKh Head of Laboratory




16 | Bolshov A. A. Caspian center on | Head of the center
biodiversity

17 | Golashov E. AIRNTP Director &
Correspondent Member
of Academy of
Sciences of the
Republic of Kasakhstan

18 | Bekkaliyev S. Kh. Ministry of Natural | Committee Cordinator

resources and
Environmental
Protection

on the problems and oil
pollution of the Caspian
Sea
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Appendix 2:

Presentation 2 — Introduction into

environmental management

Presentation 2: Introduction into Environmental Management

Introduction to modern environmental

g techniq in Industry
Day 1
« The work of CCPC
« Environmental Basics
* Modern Environmental
Management Techniques
« Group discussion
« Environmental Auditing
* Introduction to IPPC
Day 2

Pilot Audit

Group Disscussions
Introduction on BAT
(Sattarkhan MachieryPlant)

Beed: 8 coep 1e MemoObl

3K0JI02U4ECKO20 MaHadKMeHma &

npombIwWIeHHocmu

Lenb 1

+ Pa6ota KLIK3

*  OcHoBbl OxpaHbl OkpyxatoLeit Cpegbl

« CoBpeMeHHble MeToapl Skonornyeckoro
Ynpasnenusa

« O6ecyxaeHve no rpynnam

«  Okonornyeckuin Ayaut

*  MpuHumnel K3

LeHb 2

*  Aygut

«  O6cyxaeHve pesynbtatoB Ayauta

+ HAOT

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHuin

Presentation 2: Introduction into Environmental Management

Day 3

Ecotoxicology in industrial
Pollution regulation

[eHb 3

EKOTOKCMronorusi B perynmpoBaHum
NPOMBILUSIEHHbIX CTOKOB

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LleHTp no KoHTponio 3arpsisHeHui
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Presentation 2:  Introduction into Environmental Management

Expected Final Outcome Oxupaemble Pesynbrarbl

» provide information on modern *  MPenocTaBUTb MHGOPMaLMo o
Environmental Management COBPEMEHHbIX MeToAax
Techniques Okonoruyeckoro MeHeaxmeHTa

raise interest in modern Integrated *  TOBbICUTL MHTEPEC K COBPEMEHHbBIM

Pollution Control Methods WnTerpuposaHHbiM MeTopam no
KoHTporto 3a 3arpsisHeHneM

prepare for own investigations in +  [MoAroToBKa K CaMOCTOSITENbHBIM
other industries using the tools 1ccnefoBaHUsIM B ApYrvx oTpachnsx
provided within the seminar NPOMBbILLMEHHOCTW UCMOSb3YS ONbIT

I'IOJ'Iy‘-{eHHbIﬁ BO BpemMsa ceMunHapa

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LieHTp no KoHTponio 3arpsisHeHui

Presentation 2:  Introduction into Environmental Management

Yto o3HauvaeT «KoHTponb 3arpA3HeHnn»
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Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpssHeHunin
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Presentation 2:

EU Environmental Regulations

European Commission imposes
Directives after consultation with
member states and relevant parties and
organisations.

EU Member states are requested to
enact EU legislation within certain
periods of time.

EC Directives may include standards,
permit requirements, supervision an
monitoring etc.

Individual EU member states are
responsible for implementation,
permitting and supervision.

Introduction into Environmental Management

3akoHapaTtenbHas 6a3a B EBpone

Mocne obeyxaenus ¢ MNocyaapcteamu
unenamun EC EBponerickuii komuteT
BblpabaTbiBaeT COOTBETCTBYIOLLVE
[VPEKTMBbI MO 3KOJIOrMYECKUM CTaHaapTam

locynapcrtsa yneHsl EC nocne
COOTBETCTBYIOLLETO NPOMEXYTKa BPEMEHU
[OMKHbI MPETBOPUTL B XU3Hb TpeboBaHNs
EC

[vpekTusbl EC MoryT Takxe BknoYaTb
cTaHOapTbl, MEPOMNPUSITUS MO KOHTPOIHO 1
MOHUTOPUHTY

Kaxxpoe rocynapctso uneH EC
OTBETCTBEHHbI 33 BbIMOSHEHWNE U KOHTPOIb
cTaHOapToB

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHuin

Presentation 2:

EU Environmental Regulations

Individual member states can impose
more stringent regulations if they do not
impose any restrictions to other
countries (e.g. trade restrictions).

Member states report to the EC on
environmental progress and compliance
with regard to environmental quality
standards.

EC can impose fines if compliance is
not met.

Introduction into Environmental Management

3akoHapatenbHas 6a3a B EBpone

.

CtpaHbl YneHbl EC MoryT npuHumath
Bonee cTporve TpeboBaHWSA U 3aKOHbI eCcrn
OHW He 3aTparmBaloT MHTEPEeChl U He
OrpaHV4nBaloT Apyrue CTpaHbl (BKYas
TOProBble OrpaHNYeHNs)

YneHbl EC gomkHbl oTunTbIBaTHCS Nepen
KomuteTom 06 akonorudeckom nporpecce u
0 coBnioAeHNe KONMOrMYEeCKkUX CTaHAapToB
npuHaTbIX B EC

EC nmeeT npaBo HanaraTb wrpadbl 1
CaHKLIMM €CNK 3KOMOTMYECKNE HOPMbI He
cobnogatoTca

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LieHTp no KoHTponto 3arpsisHeHumn
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Presentation 2: Introduction into Environmental Management

Why Industrial Pollution Prevention and

Control Problems:

« Environmental Pollution has caused major
health impacts as well as destruction of
assets and property -> Control of
Pollution

« Industry is a significant source of pollution
- > Focus on Industry

Historical development of environmental
norms, permit requirements and
Standards for Industry started at
approximately 1900 with end of pipe
treatment requirements.

[loyemy umenHo [MpombiluwineHHblld Konmpornb

U MpedomepaweHue 3azpsizHeHUl

«  3arpsisHeHUs okpyatoLleii cpeabl iBNseTcs
OfHWUM U3 OCHOBHbIX (PaKTOPOB BbI3bIBAIOLLMX
npobnembl co 300poBbeM, a Takxke yLiepd
umylecTsa -> KoHTponb 3arpsisHeHui

*  [pPOMBILLNEHHOCTb ABASETCS OCHOBHBLIM
MCTOYHWUKOM 3arpsi3HeHwii- > ®oKyc Ha
NPOMBILLNIEHHOCTL

UcTopuryecku pasBUTHE IKONOMMYECKUX HOPM,
Tpe6GoBaHMM U CTaHAAPTOB ANA
NMPOMBbILINIEHHOCTYU Nonyy4usno Havano B 1900 r.
Tpe6oBaHUsA NO OYUCTKE CTOYHbLIX BOA

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHuin

Presentation 2: Introduction into Environmental Management

How can pollution be controlled?

» a)designing a process under
technical and economic
considerations in a way that
pollution is minimized -> integrated
pollution control

» b) design appropriate pollution
control measures-> end of pipe
management of pollution control

Clean Production:

* Operate the process in a way that
pollution is minimized -> no cost or
low cost measures

Kak xoHTponupoBaTtb oTxoabi?

* a) NPOM3BOACTBEHHbIV NPOLIECC AOIMKEH
ObITb COOTBETCTBYHOLLIE CMPOEKTUPOBAH C
Y4€eTOM TEXHNKO-3KOHOMNYECKNX
coobpaxeHuit 1 Tak YTobbl Tak YTOGbI
cBeCTM cOpoChbl K MUHUMYMY =>
WHTerpmpoBaHHbIN KOHTPONb
3arpsisHeHun

* b) cnpoekTtupoBaTth COOTBETCTBYIOLLME
Mepbl N0 O4UCTKE BbIGPOCOB -> OYMUCTKA
oTX0A0B

Yucroe n pou3BoacTBO

« PabotaTb Takum o6pa3om 4ToOb!
MWHUMWU3MPOBATbL NPOU3BOACTBO OTXOA0B
-> Be33aTpaTHble UMK HU3Ko3aTpaTHbIe
Mepbl

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LieHTp no KoHTponto 3arpsisHeHumn
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Presentation 2: Introduction into Environmental Management

Who should monitor and control
pollution?

Control of Pollution

* Responsibility of the generator of
Pollution

Monitoring of Pollution
< Self Monitoring by industries

* Supervision by authorities
+ NGOs

Kro nonxeH koHTponupoBaTh U NPOBOAUTH
MOHUWTOPWHI 3arpasHeHUTenemn?

KoHTponb

+  OTBETBCTBEHHOCTb MPOU3BOANTENS
0TX0A0B

MOHUTOPUHT

*  camv npeanpusTus
*  roCydapCTBEHHble CTPYKTYpbl
- HMO

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHuin

Presentation 2: Introduction into Environmental Management

Which pollution needs to be
controlled and monitored?

Old Industries

« Control and monitoring should focus
on key pollutants and take as far as
possible the economic situation of
the industry into account.

-> identification of a minimum set of
parameters to comply with and
set up of a long term compliance
plan instead of a many
thresholds which can not be met
at all.

Kakow 3arpsizHAIIOLMIA KOMMOHEHT
[omkeH KOHTponNupoBaTbLCA?

Ctapble NPOMbILWEHHbIE NPeAnpUATUs

»  KOHTPOSb 1 MOHUTOPUHT JOIHKEH
COCPEeAOTOUUTLCSA Ha KITHYEeBbIX
3arpsAI3HUTENSAX M 3KOHOMUYECKOe
COCTSIHVE NPeANPUATUSA JOMKHO BbiTb
MPUHATO BO BHUMaHWe

-> WpeHTudukauma MMHMManNbLHOro
KonuyecTBa napamMeTpoB KOTOpbie
AOIMKHbI 6bITb KOHTPONIMPOBaHbI U
pa3paboTaTb A4ONTOCPOUHbIN NNaH
Mo NpeaoTBpPaLLEeHUI0 3arpsi3HeHUN
BMECTO MHOX€eCTBa HeBbINMOJIHUMbIX
orpaHu4YeHun 1 WrpacdoBs.

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LieHTp no KoHTponto 3arpsisHeHumn
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Presentation 2: Introduction into Environmental Management

Which pollution needs to be
controlled and monitored?

New industries

« permits should be granted only
if processes are designed to
meet thresholds according to
the modern environmental
requirements.

Kako# 3arpsiaHsiloLMIA KOMMOHEHT
[omkeH KOHTpoNupoBaTbCcA?

HoBsle npeanpuaTua

+ Pas3spelleHne Ha NPON3BOACTBO
[OIDKHO BblAaBaThCs TONBbKO B TOM
cryyae ecnv npotecc
CNPOEKTUPOBaH C YCIoBUEM
COOTBETCTBYS COBPEMEHHbIM
3KOMNOrMYEeCcKkUM CTaHgapTam

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHuin

Presentation 2: Introduction into Environmental Management

How to identify key pollutants for old
industries?

Audit the process to understand what
the company is really doing. List the
main sources of pollution and get an
understanding of the economic situation
of the plant;

Compile a list of potential
environmental impacts (people or
natural resources affected);

Use international data sources on
minimum requirements for pollution
control
Set up a compliance plan, discuss and
agree with the industry (should also
include a monitoring and auditing plan).

Kak noenundvumpoBartb knioyesble
3arpAsHUTENnV AN cTapbiX NPeanpUATUN?

Heobxonum ayauT ¢ uenbio onpeaeneHust
YeM NpeanpusiTMe 3aHMMaeTcs B
HacToALWMA MOMeHT. MoaroToBuTh
nepeyeHb OCHOBHbIX MCTOYHVKOB
3arpsi3HeHVst M 0Co3HaTb PprHaHCOBOE
COCTOSIHUSI NPEANPUSTHS;

CocTaBuTb NepeyeHb NOTEHLMArNbHOMO
yuiepba okpyxatoLLen cpeae (BnusHe Ha
ntogev unv NPMpPoAHbIE pecypchbl);
Wcnonb3oBaTtb MexXayHapoaHble JaHHble No
Tpebyemymy MUHUMYMY

PaspaboTaTb 40NrOCPOYHbIV NiaH,
KOTOPbIV [JOMKEH BKMOYATb TaKKe NiaHbl
no ayauTy 1 MOHUTOPUHIY, cornacoeaTb C
npeanpusTUeM 1 NpUATK K obLLeMy
3aKIMOYEHUIO.

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LieHTp no KoHTponto 3arpsisHeHumn
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Presentation 2: Introduction into Environmental Management

Data sources on minimum requirements

for pollution control

*  Worldbank Handbook on Pollution
prevention and abatement includes a
1-10 page descriptions for most
industrial processes

«  BAT documents from the EU IPPC
center in Sevilla, Spain Include

documents on best available technology

for integrated pollution control,
http://eippcb.jrc.es

« EU directive EC 91/271 urban waste
water management, includes minimum
discharge thresholds for wastewater.

+  WHO Documents on water quality
requirements

WCTOYHMKM AaHHbIX 10 MUHUMYMY
Tpe6GoBaHU NO KOHTPONIO 3arpA3HEeHUN

Worldbank Handbook on Pollution
prevention and abatement Bkniovaet
onvcaHne GONbLUVMHCTBA MPOMBbILLINEHHBIX
npoueccos Ha 1-10 cTpaHuuax

HAT uenTp EU IPPC B CeBunbwy,
Wcnanus BknoyaeT AaHHbIe No
Hauny4ywum [loctynHbiM TexHonornam
http://eippcb.jrc.es

OupekTtnBa EU EC 91/271 Nopoackue
CTOYHbIe BoAbl, BkntovaeT MNAC ans
CTOYHbIX BOA

HokymeHTbl WHO o kauecTBy BOAbI U
TpeboBaHusM

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHuin
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Appendix 3: Presentation 3 — Modern environmental

Slide 1

Slide 2

management techniques

Presentation 3: Modern Environmental Management Techniques

Noyemy umeHHo MeToab! Akonormyeckoro YnpaBneHus ?

» End of pipe treatment processes
lead to an isolated view on
individual emission streams (e.g.
individual wastewater streams or air
emission sources).

« lIsolated control of individual
emission streams can be only be
successful to a certain degree
(exponential growth of treatment costs
-> expensive short term results).

« Pollution sources are likely to be
shifted without overall
improvement (e.g. wastewater
treatment yields sludge, which later
has to be disposed of at a hazardous
waste landfill).

. Ouuctka 0oTX0A0B BeAeT K
M30NMMpoBaHHOMY noaxoay K npo6neme
npenoTBpalleHua uHaAMBuayanbHbIX
c6pOCoB (CTOYHbIE BOAbI, aTMOCHEPHbIE
BbIGPOCHI, TBEPABIE OTXOAbI U T.A.)

*  MN30onvpoBaHHbI KOHTPONb
WHAMBUAYaNbHbIX OTXOA0B MOXET GbITh
ycnelwHbIM TONbKO A0 onpeaeneHHon
CTeneHu (3HaunTenbHoe yBernmyeHne
CTOMMOCTM OYUCTKY — JOPOrve KPaTKOCPOYHbIe
pesynbTaThl)

. FnaBHbIM 06p330M MEeHATCA NUWb BUAbI
oTXxonoB (HaI'IpI/IMep — B pe3ynbTaTte O4UCTKN
CTOYHbIX BOA BblpabaTbiBalOTCA TBEPAbIE
0TX0Abl KOTOPbIE 3aTEM HYXXHO 3aXOPOHUTb)

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp No KOHTPOJIO 3arpA3HeHUI

Presentation 3: Modern Environmental Management Techniques

The integrated approach

+ Change of processes to produce less
emissions instead of focusing on
treatment of emissions from existing
processes (source instead of end of

pipe)

» Holistic approach includes entire
production chain (raw materials, core
and auxiliary processes, housekeeping
and overall management)

» Overall cost savings are obtained in
majority of cases

« Considerable potential for
identification of no or low cost
solutions (e.g. different raw materials,
housekeeping, management procedures)

UHmeepuposaHHbIli [Modxo0

M3MeHUTb npouecc ¢ 4ToGbl
NPOU3BOAUTL MeHbLLE OTXO40B BMECTO
06paboTKN OTXOA0B CYLLECTBYHOLNX
npoueccoB (MCTOYHUK BMECTO OTXOZ0B)

OnTMMMU3aLMA BCEro NPOU3BOACTBEHHOTO
npotecca — BKo4ast Cbipbe, OCHOBHOW 1
BCrnoraTenbHbIV Npolecckl, obecneveHve
4YNCTOTbI pabouMx MecT 1 cucTema
ynpasneHus

B 6onblUHCTBE criyyaeB AocTUraeTcst
obLwas 3KoHOMuUA

Bonblwoun noteHuman ansa
yCOBepLUeHCTBOBaHUA 6e3 6onbLlumnx
3aTpar — pyroi Buz Cbipbs,
ynpaspeHyeckve npoueaypsl, yoopka

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp No KOHTPOMIO 3arpsA3HeHU
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Slide 4

Presentation 3: Modern Environmental Management Techniques

General Points O6uwjue nosnoxeHus

+ Systems approach * CuctemaTuyHbIW noaxopn

» Cleaner Production * Yucroe npoussoacTso

* Integrated Permitting * WHTerpupoBaHHasa cuctema
NULEH3UPOBaHUA

* Environmental Auditing

versus Inspection + Okonoruuyeckuit Ayaur un

WUHcnekuus

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp No KOHTPOMIO 3arpsA3HeHU

Presentation 3: Modern Environmental Management Techniques

CoBpemeHHble MeToabl Akonornyeckoro YnpaBneHus
(CuctemaTtuyHble noaxon)

x e ot & rTenbHoe YCOBePIugy Yéi éi ae+an
i 81 &cal afio de\oppsa m%% gee Acaeo
_ai e E
ELT 08T &l Ei il 4668y
cadoygi ai é
Environmen
Cleaner tal Auditi
Production al Au dl Ing
and . an
pollution Continious ImproverneIlt Inspection
kontrol

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA
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Presentation 3: Modern Environmental Management Techniques

Elements of Modern Environmental Management
Techniques

Understanding of processes Cleaner
and minimization of resource Producti
usage on
Apply an holistic approach, Integrat
use best available a0l
technologies for pollution B
controf

Monitor what has been .

. Audit
achieved, recommend new S
actions, impose fines if no

Inspe
SUCCESS on '

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA

Slide 6

Presentation 3: Modern Environmental Management Techniques

Cleaner Production Yucroe MNpoussoacreo
* More Production Output, * Bonbwwuit BbIXxoa NpoayKuumn
Less Waste MeHbLUe OTX0A0B

« Environmental and economic ~ * 9Komnoruieckas un

efficiency JKoHOMMYecKas
A pekTUBHOCTL
* Everything has value + Bce umeert ueHy (Bkntovas
(including time), Everything BpeMsi), BCe AOMKHO ObIThb
must be costed oueHeHo

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LEeHTp NO KOHTPOSIO 3arpsisHEHUI
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Slide 8

Presentation 3: Modern Environmental Management Techniques

Cleaner Production: One Basic

Concept:

« any initiative or measure undertaken by
an industry which results both in
reduced environmental impact and
increased efficiency and resulting cost
savings for the company concerned.

Typical examples are waste minimization,
clean technology and the reduced use of
energy or materials per unit output. This
may be management, process, technology
or production orientated, but will generally
not include “end-of-pipe” treatment.

Yucroe npousBoncTBo: OCHOBHOW
npuHumn:

» Jlio6oe MeponpusiTue co CTPOHbI
npeanpuATUS HaleneHHoe Ha
YMeHbLUEHWUE BIIMSIHUS HA OKPY>KatoLLYt0
cpely 1 yBenuueHus athekTBHOCTM
NpOV3BOACTBA B Pe3ysibTaTe CHYDKEHUS!
cebectommocTtu

TUNUYHBIA NPUMEP — MUHUMW3ALMUS OTXOLOB,

YMUCTOE NPOon3BOACTBO, YMEHbLLUEHNE

MCNoJIb30BaHNA 3HEPropecypcoB 1 pacxoaa

CbIpbsi Ha eAnHNLY NPOAYKUMN. DTO MOXET
BbITb cOBEpLUEHCTBOBAHNE CUCTEMbI
yNpaBfeHVsi, HaLEeneHHON Ha TEXHOOrnIo
6o NpoayKT, HO He BKII0YaeT NPoLEeCcChl
OYNCTKM OTXOA0B

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA

Presentation 3: Modern Environmental Management Techniques

Three Basic Categories

* Low or No Cost — Managerial
Actions and Systems

*  Low to Medium Cost — Minor
Process Changes

*  Medium to High Cost — Larger
Scale Modifications
Payback (years)=

Investment Cost / Additional
Annual Profit

Tpu OcHoBHbIX Kateropun

+ Bes- Unn HU3KO 3aTpaTHble
MepOonpusATUSA —YCOBEPLIEHCTBOBaHME
CHCTEeMbI YNPaBEeHUst U OTAEMNbHbIX
cuctem

»  OT HU3KO- 0 CpeaHe3aTpaTHbIX
MeponpuAaTU — MoandukaLms OCHOBHOM
NpOun3BOACTBEHHON NUHUN

+ CpepgHe U BbICOKO3aTpapHble
MeponpUATUSA — KNpynHoMacLUTabHble
moaudurKaumm

OkynaeMocThb (rogbl)=

Bnoxenus / JononHuTtenbHas ogosas
Mpubbinb

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LEeHTp NO KOHTPOSIO 3arpsisHEHUI
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Presentation 3: Modern Environmental Management Techniques

Integrated Permitting

Permits will cover entire
process operation:

» similar to “Environmental
Passport”, but will include a
dynamic component BAT (best
available Technology).

WHTerpupoBaHHas Cuctema
NuueHsnpoBaHus

* JlnueH3ns AonmxkHa oXxBaTUTb
BeCb I1p0M3BO.qCTBeHHbII7I
npouecc:

» TMopo6bHo «3konornyeckomy
nacnopTy» OAHaKO JOMMKHA
OCHOBBIBaTbCS Ha NpuHLUMMe
Haunyuwew JoctynHon TexHonornm

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA
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Presentation 3: Modern Environmental Management Techniques

Environmental Auditing

Environmental Inspection is a
static approach checking
whether set “thresholds” are
met.

Environmental Auditing is an
integrated assessment aiming
to understand the process, to
develop new recommendations
for improvement and thus a
dynamic approach.

The next presentation will develop

the fundamentals of
environmental auditing.

Akonornyeckuh Ayaut

« Okonoruyeckasn Ucnekuus
SABNAETCA CTaTUYHBIM NOAXOLOM
npoBepsisi COOTBETCTBUE
cTaHdapTam

« 3Jkonorunyekuu Ayaur 310
WHTErpypoBaHHas oLeHka
HanpasreHHasi pa3paboTKy HOBbIX
pekomeHzauwii ans
YCOBEpLUEHCTBOBAHMUS NpoLiecca n
Takum 06pa3om siBnseTcs
OVHAMUYHBIM NOAX0A0M

Cnedyrowas npeseHmauyusi
rocesiueHa 0cCHogam
JKos102u4ecko2o ayouma

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LEeHTp NO KOHTPOSIO 3arpsisHEHUI
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Appendix 4: Presentation 4 — IPPC

Slide 1

Presentation 4: Environmental Audit & Inspection

Introduction to Environmental BeedeHue e Jkonoz2uyeckuli
Auditing Aydum

* How to do an Environmental = Kak npoBoauTb
Audit? Okonornyeckun Ayaur

*  Why to do an Environmental = Llens konoruyeckoro
Audit? Ayauta

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOJIO 3arpA3HEeHUN

Slide 2

Presentation 4: Environmental Audit & Inspection

Basics of Environmental Auditing OcHoBbl dkonornyeckoro Ayauta

* to understand the real situation at a = [MonHoe noHMMaHue peanbHOWM

plant (What is really going on in cuTyaum Ha npeanpusitum (Yto Ha
there) camoMm fgerne 34ecb NPOUCXoauT)

+  to determine compliance status and ® OnpeAenuTL Npouecchl koTopbie He
S s COOTBETCBYIOT CTaHAAPTaM M
identify opportunities for BbISIBUTb BO3MOXHOCTM MO

improvement. yCOBEpPLIEHCTBOBaHMIO

* Needed the profound = Heo6xoauMo nonHoe NoHMMaHue
understanding of equipment, npuHUMna aevicTeus obopyaosaHus,
processes and management npoteccoB U cuctemMbl ynpaBneHus
systems.

» PesenbTaTbl ayauTa AOMKHBI ObITH
+ Results in a written report rather NpeacTaenexbl B BUAE NonHoro
- 3 oTueTa
than completion of a checklist

Caspian Centre for Pollution Control of CEP - Kacnuiicknit LeHTp NO KOHTPOJIO 3arpA3HEeHUN
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Slide 4

Presentation 4: Environmental Audit & Inspection

CraprToBas Touka: MatepuanbHbi BanaHc

System Boundary

>I'IpoM:ﬂao,qCTBeHHbu7|_
npouecc

Mass In
Bxop

Mass Out
Bbixop

Time Frame

[MoTok BpemeHu

Caspian Centre for Pollution Control of CEP - Kacnuitckuii LLeHTp No KOHTPOSIO 3arpsa3HeHnin

Presentation 4: Environmental Audit & Inspection

Stage 1: Data collection and Cranua 1: C6op [laHHbIX 1
analysis aHanus
. A mass balance can be = Heobxoaumo coctaBuTh

maTepuanbHbI 6anaHc,

undertaken to varying 4TOGbl ONpeaenuTL CTeNeHb

degrees of precision and TOYHOCTU U rNYGUHY
depth;
= OpHako, onA cocTaBneHus
* The secret of a good mass Xxopouiero marepuanbHoro
balance, however, lies in its GanaHca HyxkeH

; cucTemaTM4ecKuit u
systematic and MeTOZONOrMYecKuii noaxoa

methodological approach; .
= CpaBHUTb TeopeTepuyecknin n

cpakTU4eCckuit maTepmuanbHble
« Compare the theoretical and 6anaHchbl

actual mass balances

Caspian Centre for Pollution Control of CEP - Kacnuitckuit LLleHTp No KOHTPOSO 3arpsA3HeHnin
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Presentation 4: Environmental Audit & Inspection

Quantifying Real Inputs

analyse purchasing records
for materials, and utility bills
for energy and water to
determine overall quantities
involved; and

Measure actual quantities
entering the process by
counting weighing or
metering.

KonuuyectBeHHbI AHanus Bxoaa

AHanus WuUToB Ha 3aKynKy
Cbipbsi, WKUTa Ha
3NeKTPUYECTBO U BoAy, YTOObI
onpepenutb o6wme o6sLEeMbI
BOBJieYeHHbIe B npouecc

3amep hakTUUEeCKUX pacxonoB
BXOAALWMX B npouecc

Caspian Centre for Pollution Control of CEP - Kacnuitckuii LLeHTp No KOHTPOSIO 3arpsa3HeHnin

Presentation 4: Environmental Audit & Inspection

Quantifying Real Outputs

+ analyse waste disposal
records for liquid and solid
wastes, effluents, and
production records for end
products and by-products; and

* Measure quantities leaving the
process by counting, weighing
or metering.

KonuyectBeHHbIMAHaNus3

Bbixona

AHanu3 oT4eTOB MO XUAKUM 1
TBepAbIM OoTXoAaMm, pacxoaa
CTOYHbLIX BOA U OTUYEHbI N0
NPOU3BOACTBY KOHEYHOTO U
BTOPUYHOro NpoayKTa

3amep hakTUyeckux o6LeMoB
nokuaaoLwmx npouecc

Caspian Centre for Pollution Control of CEP - Kacnuitckuit LLleHTp No KOHTPOSO 3arpsA3HeHnin
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Presentation 4: Environmental Audit & Inspection
Balancing the Real Inputs and BanaHc ®akTuyeckoro Bxona u
Outputs Bbixona
« Avoid Mistakes with Timing

m UN36eraTb owmbGoK co BpeMeHeM

« In an ideal mass balance, the = B ugeanbHom matepuanbHom

quantity of materials entering a
process equals that coming out.
In fact, it is unusual for two
balances to be the same.

the mass balance provides the

basis for a better understanding
of the production process. This
in itself is the key to identifying

GanaHce KONM4YeCTBO BXOASALMUX
KOMMNOHEHTOB paBHO
KonuyecTBy Bbixoasawmx. Ha
NnpakTuKe Takoe coBnageHue
HepeanbHO

MartepuanbHbIv 6anaHc
SIBNAETCA OCHOBOWN ANSi MONIHOrO
NOHMMaHUA npouecca. 3To

Slide 8

areas of unnecessary wastage KIIOY K ONpeaeneHmnio 30HbI
and where production processes HEHYXHbIX NoTepb u cdep
and their management can be yCOBepLIEHCTBOBaHUSA

improved with real cost benefits NPOM3BOACTBEHHOrO NpoLecca

Caspian Centre for Pollution Control of CEP - Kacnuitckuii LLeHTp No KOHTPOSIO 3arpsa3HeHnin

Presentation 4: Environmental Audit & Inspection

Other Balances [pyrve 6anaHcbl

* Mass Balance »  MatepuanbHbIv 6anaHc

* Energy Balance m  JHepreTuyeckui 6anaHc

+ Cost Balance n  ®uHaHcoBbIN 6anaHc

Need all of the above to either Bce u3 Bbilwe nepeyncneHHbIX

manage or effectively regulate a HeobxoanMbI, 4To6bI achheKTUBHO

process or plant ynpaBnATb U perynupoBaTb
npoueccol

Caspian Centre for Pollution Control of CEP - Kacnuitckuii LLeHTp No KOHTPOSIO 3arpsa3HeHnin
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Presentation 4: Environmental Audit & Inspection

Why do you inspect or audit?

« Audit to check compliance and
advise how to improve with an
existing contract.

* Inspect to check compliance.

What does the ecological
committee

want to achieve? Maintain standard

or improve standard.

Llenu akonornyeckon HCNeKLnmn n
ayauvrta

»  AyauT Ans Toro 4to6bl NPpoBepUTL
COOTBETCTBUE CYLUECTBYIOLUM
cTaHAapTam ¥ BO3MOXHOCTH
yCOBepLIEeHCTBOBaHUA MO YCNOBUAM
KOHTpaKTa

= MHcnekumsa ans Toro 4toobl
NpoBepUTbL COOTBETCTBUE
cTaHgapTam

3asucum om mozo 4ezo xo4em
do6umscs

3Kos102UYeCcKUll Komumem —
obecrneyums

coomeemcmeue cmaHdapmaM unu
ycoeepweHcmeoeamsb ripoyecc

Caspian Centre for Pollution Control of CEP - Kacnuitckuii LLeHTp No KOHTPOSIO 3arpsa3HeHnin

Slide 10

Presentation 4: Environmental Audit & Inspection

Auditing

Need a detailed contract to
audit against.
The contract has to be agreed

by both the regulator and the
regulated before audit.

Question you ask yourself is
does what | see comply.

If it does but it is still not
good enough, then you must
change the contract and give
time.

If it does not, then you must
take action.

Can use a team of auditors
and interviewers.

Ayont

= HyXeH geTanbHbIN KOHTPAKT Ans
npoBeAeHus ayauTa

= KOHTpakT gomkeH 6bITb
NOSIHOCTLIO cornacoBaH o6enmm
CTOpOHaMu 4o Havano ayauTa

= [naBHbIK BOonpoc — 4To U3
YBUOEHHOIo COOTBETCTBYeT
cTaHpapTam

= [laxke ecnu 3TO COOTBETCTBYET
cTaHAapTaMm, HO Bcexe
HeyA0BNeTBOPUTENbHO TOAA Bbl
AOMKHbI U3MEHUTb KOHTPAKT U
npeAnoxarb HOBblE YCNOBUA

s Ecnu He cooTBeTCTBYeT TOrAa Bbl
AOMXHbI NPUHATL
COOTBETCTBYHOLME Mepbl

= MoxeT yyaBCcTBOBaTb KOMaHAa
ayauTopoB

Caspian Centre for Pollution Control of CEP - Kacnuitckuit LLleHTp No KOHTPOSO 3arpsA3HeHnin
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Presentation 4: Environmental Audit & Inspection

Inspection

* Does not need a contract.

* You must have credibility with
the person and company you
are inspecting.

*  You are looking for
compliance issues.

« Want a relaxed atmosphere,
where ideas can be made and
discussed.

Caspian Centre for Pollution Control of CEP - Kacnuitckuii LLeHTp No KOHTPOSIO 3arpsa3HeHnin

WHcnekuma

n  KOHTpaKT He HyXeH

= WUHcnekTop aomkeH obnagartb
KpeAuTOM AOBEPUsi HA NPeANnpUATUN
KOTOPOEe OH MHCNeKTMpyeT

= VHcnekTop npoBepsieT COOTBETCBUE
cTaHaapTam

= Heob6xoauma HenpuHyXaeHHas
aTmocdepa, 4To6bl NPeanoXuTb U
obcyauTb naeun

Slide 12

Presentation 4: Environmental Audit & Inspection

Privatisation and the Environment

It is clear that combining
environmental auditing with cleaner
production can support the needs of
enterprises in the region

Taking part in a Cleaner Production
programmes will enable an accurate
evaluation and justification for
investments by local and foreign
investors into new processes, plants,
and equipment

Tools and techniques such as the
development and use of Cleaner
Production enable an enterprise to
demonstrate good environmental and
production performance that will be
attractive to international banks and
other investors

Caspian Centre for Pollution Control of CEP - Kacnuitckuit LLleHTp No KOHTPOSO 3arpsA3HeHnin

NpuBaTtusauma n Sxonoruns

un  [lomkHO GbITb ICHO, YTO coveTaHue
9KONMOrnYeCcKU ayamuT u yucroe
NPOU3BOACTBO MOXET NOMOYb
HaWWUM NPeAnPUATUAM BbDKUTb

= YyacTtue B nporpamme Yucrtoe
MNpon3BoACTBO NO3BONOUT TOYHO
oLeHUTb U 060CHOBaTb
BO3MOXHOCTU Ans UHBECTULMIA B
HOBbIe Npouecchl U ogopyaoBaHue
CO CTOPOHbI BHYTPEHHUX U
3apy6exHbIX UHBECTOPOB

= Takue nokasaTenu Kak yctonumsoe
pa3Butue n Yucroe NMponsBoacTeo
No3BONAIT NPeANPUATUAM
AEMOHCTPMpPOBaThb Xopollee

npou3BoACTBEeHHOE U IKorornyeckoe

MCMOSHEHUsA U MOXeT NpUBneYb
MeXAyHapoAHbIX U OTe4YeCTBEHHbIX
MHBECTOPOB
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Presentation 4: Environmental Audit & Inspection

Benefits from Environmental
Auditing

Investment decisions can be
more easily justified if an
enterprise can present good
management performance by
demonstrating it is operating at
optimum performance with
existing plant and equipment.

It is the inspectors role to
regulate industry and assist it in
meeting its environmental
responsibilities.

MpenmyecTBa Akonormyeckoro
Aypvta

n  PeweHune 06 nHBecTMLUYU Nerye
o6oCcHOBaTb ecnu NpeanpusaTue
nokasbiBaeT NPM3HAKN XopoLlero
ynpaBneHue u AeMOHCTpupyeT
OonTUManbHyo paboTty u
NPOV3BOACTBO Ha CyLLECTBYHOLEM
ob6opyaoBaHuu

= 3TO ponb MHCNEKTOPOB
perynupoBaTtb U cnoco6cTBOBaTh
npeAnpusATuio B obecneyeHnn
3Komnoroyeckmx o6s3aTenbcTe

Caspian Centre for Pollution Control of CEP - Kacnuitckuii LLeHTp No KOHTPOSIO 3arpsa3HeHnin

Presentation 4: Environmental Audit & Inspection

Conclusion

Use both Auditing and
Inspection together;

Use an Audit team then an
inspector to discuss the audit
report, and how best to resolve
the problems.

Audit alone gives compliance
with a set standards;

Inspection alone looses public
confidence;

Can we maitain good environmental
standards — we must if we want to
develop

3akntoyeHuve

n  AyauT u MHcnekums AOMKHbI
HCMonb30BaTbLCS BMecTe

= [Mpurnacure rpynny ayamtopos n6
MHCneKTopa YTobbl 06CyAUTL
pe3ynbTaTbl U HAUTK nyyliee
peLleHne npoGnemMb!

= Tonbko ayaut - naeT coBeTbl O TOM
Kak 06eneuynTb Unmn ynyywmuTb
cTaHAapTbl

n  TonbKo MHCNEKUUA — MOXeT
NpUBECTH K NoTepe AoOBepus

Moxem niu Mbi obecneyumsb Xopowue
dKoJio2u4yeckue CmaHaanbl — Mbi
OOJIKHbI ec/lu Xxomum paseusambcs

Caspian Centre for Pollution Control of CEP - Kacnuitckuit LLleHTp No KOHTPOSO 3arpsA3HeHnin
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Presentation 5 — Environmental Audit

Presentation 5: IPPC

Overview

* Integrated approach versus
isolated and end of pipe
treatment

* The IPPC Directive

+ BAT

0630p

WHTerpupoBaHHbIN noaxon
BMECTO OYUCTKM OTXOA0B

OunpekTuBbl UK3

HOT

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponio 3arpsisHeHuit

Presentation 5: IPPC

Classic Problems in Industrial
Pollution Control

Knaccuyekue npobnembl KOHTpons
NPOMBILLSIEHHbIX 3arpsi3HeHUN

* End of pipe treatment processes = [lpouecchbl O4UCTKU OTXOAOB BeAyT K

lead to an isolated view on
individual emission streams (e.g.
individual wastewater streams or air
emission sources).

+ Isolated control of individual
emission streams can be only be
successful to a certain degree
(exponential growth of treatment costs
-> expensive short term results).

* Pollution sources are likely to be
shifted without overall improvement
(e.g. wastewater treatment yields
sludge which later has to be disposed
of at a hazardous waste landfill).

MU30NMpoBaHHOMY noaxoay no
YCTPaHEHMIO TONbKO OTAENbHbIX
OTXO0AO0B (CTOYHbIX BOA 1N
aTMocdepHbIX BbIGPOCOB)

M3OJ1VIPOBaHHbII7I KOHTPOJIb OTAENbHbIX
BbIGPOCOB MOXET 6bITb yCNeLWHbIM
TONbKO A0 onpeAerieHHON CTeneHn
(pe3oke NoBbILLEHNE CTOMMOCTN OYUCTKM —
[OpOrMe KpaTKoCpoUHble pedyrbTaThl)
BeposiTHee Bcero uameHsTcst
WCTOYHUKM 3arpsisHeHus 6e3 obLyero
ycoBepLIeHCTBOBaHMA npoLecca
(oumMcTKa CTOYHbIX BOA BEAET K
o6pa3oBaHmio Cyxoro Lnama KoTopbii
AOJKEeH 6bITb 3aXOpOHEeH B cneumanbHO
OTBEAEHHbIX MECTaX W T.A.)

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHun
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The integrated approach WnrerpupoBantbii Moaxon

« Change of processes to produce = U3ameHuTb Npouecc, 4TOObI
less emissions instead of focusing BbIPabaTbiBaTb MeHbLUE OTXOA0B
on treatment of emissions from BMECTO TOro, 4TO6bl OuYMLaTh BLIGPOCHI
existing processes (source instead of CYLEeCTBYHLMX NPOLIECCOB (MCTOUHNK
end of pipe). BMecCTO BblGpoCcoB)

« Holistic approach includes entire = WUcnonb3oBaTb BCECTOPOHHUIA Noaxon,
production chain (e.g. raw materials, KOTOPbIi BKNIOYaeT U3MeHeHue Bcex
core and auxiliary processes, 3BEeHbEB npoLecca (Cbipbe, OCHOBHOM 1
housekeeping and overall BCNoMoraTenbHbIE NPOLIECCHI, YACTOTa
management) paboumnx mecT, ynpaBneHve)

+ Overall cost savings are obtained in = B GonblMHCTBe cnyyaes AoCTUraeTchl
majority of cases o6Las 3KOHOMUA CpeacTB

« Considerable potential for = 3HauuTenbHble BO3MOXHOCTHU C
identification of no or low cost npumeHeHuem 6e3s- nnu
solutions (e.g. different raw materials, HU3KO3aTPaTHbIX PelleHnit
housekeeping, management (Mcnonb3oBaHe Apyroro Chipbs,
procedures) VU3MEHEHWNEe CUCTEMbI YNpaBneHns n

YUCTOTA NPOU3BOACTBEHHBIX 30H
Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTpontio 3arpsisHeHuit
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Reguirements defined in the IPPC ~ Ipe6oBaHus onpeaeneHHHblie B

Directive (96/61/EC) Nonoxenunu (96/61/EC) NK3
Art. 3 (authorities have to supervise_that) CTaTb°3: YMHOBHMKM [OMKHbI KOHTPONMPOBATL,
yTO:

u  CoOTBETCTBYIOLLME MEPbI MPUHSATHI ANs1

« Appropriate preventive measures npefoTepaLleHus 3arpsiaHenms — HOT

against Pollution taken -> BAT

+  No significant Pollution is caused = HeTt 3HaunTensHoro 3arpsiseHns OC

* Wastes are minimized (Avoidance, = CTOKM MUHUMM3MPOBAHBI (PELMPKYIALMS,
Recycling, Safe Disposal) 6e3onacTHoe 3aXOPOHEHWE)

« Energy is used efficiently = OHeprusi ucnonb3syetca apdekTMBHO

* Measurements are taken to prevent = Bce mepbl NpuHATLI, 4TOOLI N36exaTb aBapum
accidents and

« Safe Closure of the site after Shut down = [MpuHsTEI Mepbl No 6e3onacTHOW OCTaHOBKeE
of operations obopyaoBaHus

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHun
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Elements of the IPPC Directive

« Permits for new installations are to be
based on best available techniques (BAT);

+ Operators are requested to inform the
authorities about any significant
modification of installations and
authorities are requested to periodically
review and update permits;

* Required to coordinate activities of
authorities in permit granting (e.g.
construction permit and environmental
permits);

« Information to public has to be provided,
and authorities have to be informed on
BAT

AnemeHTbl nonoxexus UK3

= JIMLIeH3UM Ha HOBbIE YCTAaHOBKU AOMKHbI
6bITe OCHOBaHbI Ha NpuHUMne Haunyywei
DocTtynHon TexHonoruu (HAT)

= Onepatopbl Hbl MH(OPMU| Th
BIacTy O BCEX 3HAYUTENbHbIX U3MEHEUAX
NpOoLIECCOB U BMacTy AOMKHbI
nepuoanYecku nepecMaTpuBaThb U
OGHOBNATL CTaHAAPTLI U Pa3peLleHns Ha
cb6poc

= BrnacTtu nomkHbI KOOPAMHMPOBATL CBON
AeACTBUSA NpU BblAaye paspelleHnin
(pa3peLUeHnst Ha CTPOUTENLCTBO UMK MO
cbpocam)

= Bnactu gonxHbl 6bITb UHOPMUPOBaHBLI O
HAT n uHopmupoBartb HaceneHue

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTpontio 3arpsisHeHuit
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Best Available Technique (BAT)
Definitions

Techniques: the technology used and the
way in which the installation is designed,
build, maintained, operated

Available: Those techniques developed on a
scale which allows implementation in the
relevant industrial sector, under
economically and technically viable
conditions, taking into consideration the
costs and advantages, whether or not
they are produced in the Member State
as long as they are reasonably accessible
to the operator.

Best: Most effective in achieving a high
general level of protection of the
environment as a whole.

Haunyuwasn foctynHaa TexHuka (HAT)
Onpenenexue

TexHuKa: ucrornb3yemasi TEXHOMOMUsA 1 TO Kak
OHa NpOoEeKTUPYyeTCsi, CTPOUTCS, 06CnyXMBaeTcs
1 fencreyet

[ocTynHas: Te TeXHOMNOrUu, KoTopble
paspaboTaHbl 40 MacLITaboB NO3BONSAOLLMX UX
BHEApPEHVEe B COOTBETCTBYIOLLMX OTpacrsx
NPOMbILLMIEHHOCTW NPUHUMast B pacyeT
3KOHOMMWYECKUE NPenMyLLECTBA U
NPOV3BOASTCS JI OHU B CTAPYMUX CTPaHax
uneHo EC, Tak 4To6bl OHM GbINK AOCTYMHbI
[ns1 3aKa34MKOB

Haunyu4was: Hanbonee acpcbektnBHas ans
[OCTIKEHMS! BbICOKOTO YPOBHS 3aLLMThI
oKkpy»atoLLeit cTeabl B Lienom

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHun
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How to develop BAT (Annex IV) Kak paspa6ortarb HAT (npunoxenue V)

= lcnonb3oBaTb ManooTX0AHbIE TEXHONOrMN
= lcnonb3oBaTb MEHEE TOKCUYHbIE BellecTBa
= Peuupkynsauus n BOCTaHOBMEHWE BELLIECTB B

« use of low waste technologies
« use of less hazardous substances
« in- process recycling and recovery of

substances
tried with success on an industrial scale
technological advances

nature, effects and volume of
emissions concerned

npouecce Npon3BoACTBa

YcnelwHo onpabupoBaHHbIi B MPOMBbILLIIEHHOM

macwTabe
TexHonornyeckue npenmyLiecTsa
Mpupopa, BNnsiHME N 06bEMbI BPEAHbIX

BbIGpOCOB

« length of time needed to introduce BAT
9 = Bpems Heobxoaumoe ansi BHeapeHus HOT

« consumption and nature of all raw
materials and energy efficiency = [lotpebneHue 1 npupoaa 1cnonb3yemoro

«+  reduction of environmental impact CbIpbsi 1 9HepreTMyeckas aphekTUBHOCTL
+ prevention of accidents and = YMeHblUeHWe BO3AENCTBIS Ha OKPYXatoLLyto

conse cpeny
quences thereof. . .
= [lpepoTspalleHns aBapuii U UX NOCNeACTBUI

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTpontio 3arpsisHeHuit
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Coe HanTtu nHdopmauuo o HOT

* NuctutyT EIPPC B CeBunbun, ncnanus, nyonukyet nHdopmaumio o HAT B
PasnmnyHbIX NPOMBILLNEHHbIX CEKTOpPax, KOTopble JOCTYMHbI Yepe3 UHTEPHET:

http://eippcb.jrc.es/
* a Takke u3 AreHctsa no OxpaHe okpyxatowien Cpeabl CLUA:

http://lwww.epa.gov/ocean/sector

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHun
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Case example

PPC

Sattarkhan Machinery Plant - general production flow

Coating

Electric
steelmaking
unit

!

Mechnical

Treatment

—plAssembling

—»{ Testing | —»|

Painting

!

Thermal
Treatment

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTpontio 3arpsisHeHuit

—>]

Scarp
Lime etc

Sag

Dust

Presentation 5: IPPC
. Graphit electrodes
Energy ||Water Auxilaries Alloying metals
Inert gas
A4 i
Electric Arc
furnace
/ i \ Steel melt
Solid wastes Dust, org.C, VOC,
By products Wastewater | | Offgas/ fume | 4 {icr co,
heavy metals,
PCB,

Refractory materials

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHun
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Process Integrated Measures:

* EAF process optimisation
. (Ultra) High power operation (UHP),
.Water coded sidewalls and roafs,
. Oxy-fud burners and oxygen lancing,
. Bottom tapping system,
. Foaming slag practice,
. Ladleor secondary metalurgy,
. Automation.
e Scrap preheating
e Closed loop water cooling system

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTpontio 3arpsisHeHuit
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End of pipe techniches:

* Advanced Emission collection systems

» Efficient post-combustion in combination with advanced
off-gas treatment

* Recycling of EAF slags

* Recycling of EAF dusts

Caspian Centre for Pollution Control of CEP - Kacnuiickui LieHTp no KoHTponto 3arpsisHeHun
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Presentation 6: BAT

HedTenepaboTka, coBpeMeHHble YPOBHM BbIOpOCOB

Chblpas HedpTb= 1 MnH. TOH
OHeprus= 470 Bty

C0,=0.07-0.11 MToH
BTK=20-700 ToH
No,=60-500 ToH
BB=100-3000 ToH
SO,= 30-6000 ToH
110Y=300-6000 ToH

Bopa= 0.2-4.5 MnH. TOH
Xumukatbi= 300 TOH

v

Crokn=0.3-5 MnH. T
¥YB=0.35-1 ToH
N=2.3 ToH

P=0.14 ToH
BB=2.6-3.3 ToH
PB=130 ToH

Hedre
NpoOAYyKTbI

OTx0AbI=20-400 TOH

B o6Lein cnoxHocTu Ao
90 pa3nuUyHbIX BUAOB
3arpsisHuTeneun

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA
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Emissions to Atmosphere

Sources:

Power Plants, Boilers, Heaters
Catalytic Kracking

Storage and handling
Oil/water separation systems
Gas separation units

Flare systems

Bbi6pockl B ATMOCdepy

McToYHMKM

AnekTpoctaHumu, Kotnbl,
MoporpeBatenu

KaTtanutuueckuii KpekuHr
XpaHeHune 1 TpaHcnopTUpoBKa
YCTaHOBKM ra3o O4NCTKU
CxwuraHue

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LEeHTp NO KOHTPOSIO 3arpsi3HEHUI
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Wastewater

Sources:

Desalting
Katalytic cracking
Ballast water
Hydrotreatment
Spent caustic
Sanitary/domestic

CTo4HbIe BoAbl
McTouHmkn:

O6econuBaHve
Katanutuyeckuii KpekuHr
BannacTHble Boabl
M'mapoouunctka
Mcnonb3oBaHHasi coga
BbiTOBBIE CTOKM

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA
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Solid wastes

= Sources:

Oiled sludge: tank bottoms,
biotreatment sludges, WWT
sludges, desalter sludges

Non-oiled sludge: spent
catalyst, hydrodesulfurisation,
absorbents, neutral sludge from
alkylation

Spent chemicals: additives,
laboratory, caustic,
Containers: metal, glass, paint,
plastic

Cyxue OTxoabl

McTounmku:

HedTecopepxalume oTxoabl:
[OHHbIE OTNOXEHUS Gakos,
Lufiam OT OYUCTKM CTOYHbIX BOA,
obeconvBaHve

[p. Buapl WwWnama:
MCMosb30BaHHbIN kaTanusaTop,
rMapooyncTka, abcopbeHTsl,
HeWTpanbHbIN Wnam ns3
ankUHUPOBaHWS

Mcrnonb3oBaHHble XUMUKaTBI:
npucagku, naéopatopuu, coga

KoHTenHepbl: MeTarn, CTekro,
Kpacka, nnacTuk

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA

33



Slide 5

Slide 6

Presentation 6: BAT

Steps for identification of
HAOT BAT

» |dentification of the key
environmental issues for mineral oil
and gas refinery sector

= Examination of techiques relevant to
those key issues

= [dentification of the best
environmental performance level on
the basis of the available data
worldwide

= Examination of the conditions to
achieve high performance level

= Selection of BAT and associated
emission levels and/or consumption
level

MocnepoBaTenbHOCTb

= OnpepeneHve KnioYeBbIX

3KOMOrMYEeCKUX BOMPOCOB B
HedTeraszonepepabaTbiBatoLiem
cekTope

= llccenefoBaHne COOTBETCBYIOLLMX

TEXHONOorn No 3TMM Bonpocam

= OnpefeneHre HaumnyuyLIero ypoBHs

9KOMNOrnM4eckoro UCNonHeHns Ha
OCHOBE AO0CTYMNHbIX AAaHHbIX

= ViccengoBaHue ycrioBuin JOCTKEHNUS

BbICOKOIO 3KOforn4eckoro
NCNONHEeHUs

= Bbibop HAT 1 cooTBETCBYIOLMX

NUMUTOB Mo BbIGpOCam U
noTpe6neHunio cbipbs

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA
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General Bat

BAT for environmental management

= Prepare and publish annual
environmental performance report

= Continious energy efficiency and
energy conservation activity

= Perform an Environmental Impact
Assessment for major activities

m  Prepare a safety report and
exercise risk management

= Apply advanced process control for
planning and reducing shutdowns
and startups

= Apply good practise for
maintenance and cleaning

= Implement environmental
awareness and include it in training
program

O6LuMe nonoxeHus

HAT ons Skonoeuyeckoeo meHedxMeHMa

m  [loaroToBka v Ny6nukaLmns exerogHbIx

OTHETOB MO 3KONOrnyeckomy
NCNONHEHUO

= HenpepbiBHasi AEATENLHOCTb NO

yBento4eHno 3peKTMBHOCTM
MCMONb30BaHUS U COXPaHEHNS 3HEPrun

= [logkoToBka oT4yeTa no 6e3onacTHOCTU 1

YNpaXXHEHWs! MO YCTPaHEHUIO aBapuii

n  [IpyMeHeHne HOBbIX METOAOB MO

KOHTPOO TEXH. NpoLeccoB ans
YMEeHbLUEeHUsA 1 nnaHnpoBaHnA
OCTaHOBKW W 3anycka

= Xopoluasi NpakTUka PeMOHTa 1 YUCTKN
m  PaboTa no yBenmyeHuo aKonorn4eckoro

CO3HaHue U BKITIOYeHVe ero B
TPEHUPOBOYHbIE NPOrPaMMmbl

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LEeHTp NO KOHTPOSIO 3arpsisHEHUI
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Bat for reduction of water discharges

Reduction of water consumtion
withn the refinery through water
integration options and the use of
rainwater

Segregation of water streams and
drainage systems where possible
An adequate water and drainage
system : fresh water supply,
rainwater, ballast water, sanitary
water, process water, cooling
water, boilers feedwater,
Reduction of waste water
generated within each specific
process

Optimisation of treatmnet systems
and operations

HAT dnsi ymeHbWweHus cmoYHbIx 800

YMeHblueHve nopebnexuns Boabl
MCnonb3yst UHTErPUPOBaHHbI
noaxof U Ucnosnb3oBaHne
[0OXOeBON BoAb!

Pa3geneHne noTokoB BOAbI 1
[OPEHAXKHON CUCTEMBI TAe BO3MOXHO

A,CleKBaTHaH cucTtema BoAbl 1
[OPEHaXHOW CUCTEMDI:
BofocHabxeHne, foxaesas Boga,
6annacTHble BOAbI, OXNnaxaaroLas
BOJa, NMTaTenbHas BOAA KOTNOB
YMeHblLUeHne BbIpaboTKN CTOYHbIX
BO/ B KaX40M cneLndniHoOM
npotecce

Ontummnsaumsi cuctem obpaboTku 1
aKcnnyataunu

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA
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Bat for reduction of water discharges

Reduction of unnecessary
contamination of water:

Segradation of process water,
storm water, and oily storm water

Oil segradation at source
Spill prevention and control

Fully separation of contaminated
and non-contaminated flows

Apply an adequate wastewater
treatment plant consisting of
gravity separation, biotreatment,
and denitrofication if the
concentration is above the
emissions limit values

HAT dnsi ymeHbWweHus cmoYHbIx 800

YMeHblUeHne HEHYXHbIX
3arpsixHeHnit BoabiXK
PaspeneHve TexHu4eckux Bog,
[OXAEBOW BOAbI U 3arpsi3HEHHbIX
HedTbIO JOXAEBbIX BOA
OTtaeneHvie HedhTU B UCTOUHUKE

MpepoTBpalleHre 1 KOHTPOSb
pasnueos

[MonHoe pa3geneHne NOTOKOB
YUCTBIX U 3arpsI3HEHHbIX BOA,

MpvmeHeHne agekBaTHbIX Mep Mo
OYMCTKE CTOYHbIX BOA BKIOYast
rpaBuUTaLMOHHOE pa3aeneHve,
61ONOrMYecKyto 04MTCKY, U
AeHuTpudukaumio ecnm
coaepxaHve asoTta Bbiwe MNOK ans
HAOT

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LEeHTp NO KOHTPOSIO 3arpsisHEHUI
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Specific BAT

= Catalic Carcking — upgrading the
heavier hydricarbons into more
valuable lower boiling HCs
Perform Environmental impact
assessment

Operate CC under partial oxidation

condition including a CO furnace/boiler.

NO,= 200-300 mg/m3, CO=0

If no downstream boiler then CC at full
combustion mode with excess oxygen
at 2%. CO<50 mg/m3, and NO,,<600
mg/m?3

Increase of energy conversion —
applying power recovery (expander);
use of waste heat boiler to recover part
of energy of the flue gas from CC

Cneuundmnyeckne HOT

Kamanuyeckuti kpekuHe — 0ns
npespaweHusi maxesbix

yanegodopodos & bornee yeHHble YB ¢
HU3KoU memnepamypoul KUuneHusi
BbinonHute OLEeHKY 3KONorn4yeckoro
BNnAHUA

OkennydTuposatb KK npu HenonHom
OKVUCTMEHWW 1 AOXUTaHNe BbIXOAHBIX
rasos B neun unm kotne: NO,= 200-300
mg/m3, CO=0

Ecnu koTna HeT Toraa NnpUMeHsiTb
PEXMUM NOSHOTO CKUTaHWS C U3BLITKOM
Kkucnopoaa 4o 2 %.: CO<50 mg/m3u
NO,,<600 mg/m3

YBENUYNTH IKOHOMUIO SHEPTUMN —
NPVUMEHSIA ra3oBbli paclumMpuTenb,
1CMOMb30BaTh TEMNNO BbIXASLLMX ra30B B
KoTnax

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LIeHTp Mo KOHTPOIIO 3arpsi3HEeHUA
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Procedures for establishment of
emission limits for industrial effluents
Mpoueaypsbl co3aaHua NMAC Ana NnpoMbILWNEeHHbIX CTOKOB

Seminar programme
NMporpamma cemuHapa

Environmental risk assessment

o Derivation of Water Quality Standards
) Risk assessment of industrial effluents

o Example: Sun Chemicals

Establishment of ELV

Direct discharges
Discharge to sewage systems

Permit setting and statistics

Expected output
Oxunpaemble pe3ynbraThbl

o Basic principles and methods applied in Denmark & the EU are introduced
o The practical applicability for the region is discussed and evaluated

) Key specialists attached to CCPC are able to disseminate knowledge
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Presentation 8: WQS

DERIVATION OF WATER
QUALITY STANDARDS
(WQS)

CO30AHUE CTAHOAPTOB
KAYECTBA BObl (CKB)

Caspian Centre for Pollution Control of CEP - KacnnitiCkuii LIeHTp N0 KOHTPOIIO 3arpsi3HeHUIA
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Definition: Water Quality Standard
OnpepeneHune: cTaHAApThbI KaYecTBa BOAbI

Highest concentration of [NpeaenbHas KOHUeHTpauuA
a substance that do not BellecTBa, He

affect the ecosystem BO34ENCTBYHOLLEro Ha
and its species after 3KoCcUCTeMbl U NnoaBUAbI
long-term exposure nocne AnNUTeNbLHOro
BNUSAHNA
Conc. < WQS KoHL. < CKB
U U
No ecotoxic effect 6e3 Tokcu4vHoro adpdekra

Caspian Centre for Pollution Control of CEP - Kacnuitickuit LieHTp Mo KOHTPOJIO 3arpsA3HEeHUA
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Data

[JaHHble

Toxicity toaquatic organisms

Toxicity determined in multi-
species or ecosystem tests

Potential for
bioaccumulation

Biodegradability/-persistence

Behaviour (avoidance,
balance)

Other information

Tokcu4yHoe BNMsAHUe Ha BOAHble
OpraHu3mMbI

Tokcu4yHOCTb onpepeneHHass npu
TeCTUpPOBaHMM Ha pPa3HbIX BUAax
WUnn 3Kocuctemax

noTeHuunan ans 6MoakKymynaunumn
6uoperpapauns/ycTonynBoCTb
noseaeHue (M3bexaHue, 6anaHc)
Ap. nHdopMmauunsa

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp Mo KOHTPOJIO 3arpsA3HEeHU
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Availability of data
[JocTynHoCTb AaHHbIX

Test reports

Publications (peer review)
Other publications or test
reports

Databases with QA

(e.g. AQUIRE, CITI)

Other databases

(e.g. IUCLID, Chembank)
Handbooks

OTyeThbI TECTOB

My6nukauun (aBTOPCKME
paboThbl)

Ap. NMy6énukauum unu TectoBble
oTyeTbl

Ba3bl faHHbIX MO KOHTPOMIO
KayecTBa

Apyrue 6a3bl AAHHbIX
(Xumunueckas 6a3a AaHHbIX)
CnpaBoOYHUKH

Caspian Centre for Pollution Control of CEP - KacnnitiCkuit LIeHTp NO KOHTPOIIO 3arpsi3HEHUIA
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Data Quality
KayecTBO AaHHbIX

* Test method
(standard methods)

+ Good Laboratory Practice -
GLP

« Test parameters
* concentration
* pH, oxygen
* exposure time
+ sensitivity
(reference substance)

MeToAbl TecCTUpOBaHUsA
(ctaH@apTHbLIE MeTOAbI)

Xopowas nabopatopHas
npakTuka - GLP

TecT napameTpbl

* KOHUeHTpauus

* pH, kucnopop

* 3KCNO3ULMOHHLIW Nepuosa
* YyBCTBUTEINIbLHOCTb

TecToGbeKTa Ha
KOHTPONbHOEe BeLecTBO

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp Mo KOHTPOJIO 3arpsA3HEeHU
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Data relevance and end-points
NMpeeMCTBEHHOCTb AAHHbIX U KOHEeYHbIe
TOUYKMU

Relevance

* Relevance of the species
cf. ecosystem

« Relevance of the test
system

Interpretation of data

* Short-term tests - LC, EC

* Long-term tests - NOEC,
LOEC, MATC

« Other parameters -
behaviour, biochemical
impact, ...

NMpeeMcTBEHHOCTb

OTHOLIEeHMe BUAOB K AaHHOMN
aKocucteme

OTHOLLEeHUNe TeCTUPyeMbIX
cucrtem

WUHTepnpeTaums AaHHbIX

KpaTkocpouHble TecTbl - LC, EC
[donrocpoyHble TecTbl - NOEC,
LOEC, MATC

Opyrve napameTpbl - noBeAeHue,
6uoxmmmnyeckoe Bo3AeucTBMUeE, ...

Caspian Centre for Pollution Control of CEP - KacnnitiCkuit LIeHTp NO KOHTPOIIO 3arpsi3HEHUIA
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Slide 8

Presentation 8: WQS

No-Effect-Concentrations (1)
KoHueHTpauum 6e3 adcpekTa

Basic considerations for
derivation of quality criteria
or PNEC

Protection of single
species protects the
structure and function of
the ecosystem

Different species have
different sensitivity

OcHOBHbIe npaBuna Ans
onpegeneHns Ka4eCcTBEeHHOro
kpeTepusa unu PNEC

+ OxpaHa eAUHUYHbIX BUAOB
OXpaHAET CTPYKTYpPY U byHKLUN
3KOCUCTEMbI

* PasnuyHble BUAbI UMEOT
pPasnUyHyro 4yBCTBUTEJNIbHOCTb

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp Mo KOHTPOJIO 3arpsA3HEeHU

Presentation 8: WQS

Effect ~ exposure time
AdpekT ~ nepmnon aKcno3uummn

800

—e— Species 1

[
TN

500
400

—m— Species 2

—»— Species 3

—— Species 4

300
200 \A\

100

—%— Species 5

Effect concentration

‘ —e— Species 6

O T
0 500

1000

Exposure time

Caspian Centre for Pollution Control of CEP - KacnnitiCkuit LIeHTp NO KOHTPOIIO 3arpsi3HEHUIA
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Presentation 8: WQS
No-Effect-Concentrations (ll)

KoHueHTpauumn 6e3 achdekTa (ll)

Several methods Heckonbko meTtogoB

» CSTE (EU advisory + CSTE (komuteTt
committee) 1994 (quality pekommeHaaumm EC) 1994
standards) (cTaHAapTLI KayecTBa)

* EC Technical Guidance * TexHu4yeckoe pyKOBOACTBO

Document 1996 (PNEC) EC [OokymeHT 1996 (PNEC)

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp Mo KOHTPOJIO 3arpsA3HEeHU

Presentation 8: WQS

Assessment factors
q)aKTOpbl OLeHKMN
Data CSTE EC TGD
L(E)C50, short-term tests, few/3 sp. 1000 1000
L(E)C50, short-term tests, many sp. 100 -

NOEC, long-term test, 1 species - 100
NOEC, long-term tests, few/2 sp. 100 50
NOEC, long-term tests, few/3 sp. 100 10
NOEC, long-term tests, repres. sp. 10 -
Case

Field data or model ecosystem -

Caspian Centre for Pollution Control of CEP - KacnnitiCkuit LIeHTp NO KOHTPOIIO 3arpsi3HEHUIA
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Slide 12

Presentation 8: WQS

No-Effect-Concentrations (ll)
KoHueHTpauum 6e3 adcpekTa

CSTE method prescribes CSTE meToAabl NpeanucbIBaloT
* Round of to nearest order « okpyrneHue no 6Gnmkanwmnx
of magnitude uenbix
« Other properties shall be * Apyrue xapakTepucTUku
considered AOMKHbI 6bITb NPUHATLI BO
« persistency BHUMaHue
« bioaccumulation * YCTOMYMBOCTb
+ carcinogenic and *+ GuoakkymynuposaHue
mutagenic properties * KOHLepOreHHblE 1
+ behavious and other sub- MyTareHHble XapaKTepUCTUKu
lethal effects + noBeaeHue u Ap. 3heKTbI
Not mentioned in EC TGD He yka3aHbl B EC TGD

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp Mo KOHTPOJIO 3arpsA3HEeHU

Presentation 8: WQS
Use of methods
Ucnonb3oBaHue MeToa0B

CSTE (quality standards): CSTE (cTtaHAapThbl kKayecTBa):
» EU Dir. 76/464/EEC (listl) - EU Oup. 76/464/EEC (cnucok I)

* Danish EPA: Derivation + [laTckoe areHTCBO 3KOJIOTUM:
of Water Quality Criteria Co3pnaHue kpuTepuii kKauecTsa

EC TGD (PNEC): ECBT"g;' ENEC):

+ EU: Risk assessment of ( )
chemicals - EC: OLeHKa pucka xumBellecTB

. .. EC: pa3paboTka cTaHAapToB

© EU l?erlvatlon of Water Ka4yecTBa BOAbI (paMO‘lHaﬂ
Quality Standards (Water AMpeKTMEa No Boge
Framework Directive 2000/60/EC)
2000/60/EC)

Caspian Centre for Pollution Control of CEP - KacnnitiCkuit LIeHTp NO KOHTPOIIO 3arpsi3HEHUIA
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Presentation 8: WQS

Example - nonylphenol (l)
Mpumep - HoHuNdeHon (I)

Taxonomic group Effect Result
[mg/L]
Algae EC50,1d 1.5
Crustaceans LC50, 1-4d 0.2-0.6
NOEC, 21d 0.02-0.1
Fish LC50,1-4d 0.6-10
Mussels LC50, 4-6 d 3-5
LC50, 3-5d 0.1
NOEC 0.02-0.03
Ciliates EC50,1d 0.5

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp Mo KOHTPOJIO 3arpsA3HEeHU

Slide 14

Presentation 8: WQS
Example - nonylphenol (Il)
Mpumep - HoHundeHon (ll)

+ Short-term L(E)C50=0.1 - * KpaTko-cpouHbii L(E)C50 =

0.2 mg/L 0.1-0.2 mr/n
factor 100 — 0.001 mg/L cakTop 100 — 0.001 mr/n
* Long-term NOEC =0.02- . fonro-cpounblit NOEC = 0.02
0.6 mg/L -0.03 mrin
factor 10 — 0.002 mg/L caxtop 10 > 0.002 mr/n
« Biodegradability: Not ready BroperpaaupyeMocTh: He
« Bioaccumulation: 200 - rotoea
10,000 + BuoakkymynupoBaHue: 200 -
10,000
Water Quality Standard: 0.001 CtaHaapT kauyecTea BoabI: 0.001
mg/L mr/n

Caspian Centre for Pollution Control of CEP - KacnnitiCkuit LIeHTp NO KOHTPOIIO 3arpsi3HEHUIA
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Presentation 8: W

S
Existing Water Quality gtandards
CyulecTBylolMe CTaHAAPTLI KayecTBa BoAbl

DK MoE Order 921/1996 (incl. Dir.
76/464/EEC)
Danish EPA
+ ad hoc assessments (13
substances)
» EP 412/1998 (PNEC for
phthalates)
*  WR 44/1995 (14 prioritised
substances)
NL RIVM: Environmental risk limits
US EPA: Water Quality Criteria
CCME (1999). Canadian
Environmental Quality Guidelines
EC ECB (http://ecb.ei.jrc.it/): RA
(PNEC)

DK MoE Mpuka3s 921/1996 (Bkn. Aup.
76/464/EEC)
J[laTckoe areHCTBO 3KOMOrmm
* cneumanbHas oueHka (13
BelecTB)

» EP 412/1998 (PNEC ansa
cTanaros)

* WR 44/1995 (14 npnopuTeTHbIX
BelecTB)

NL RIVM: npeaenbHbIi
3KONOrnyeckmin puck
Jkonornyeckoe areHTcTBo CLUA:
KpeTepui KayecTBa Boabl
CCME (1999). KaHaackue
3IKonoruyeckme npaBuna KayecTsa
EC ECB (http://ecb.ei.jrc.it/): RA
(PNEC)

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp Mo KOHTPOJIO 3arpsA3HEeHU
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Appendix 9: Presentation 9 — Ecotoxicology applied in
risk assessment and regulation of industrial wastewater

Slide 1

Presentation 9

ECOTOXICOLOGY APPLIED IN RISK
ASSESSMENT AND
REGULATION OF INDUSTRIAL
WASTE WATER

AKOTOKCHUKOJIOIuA,

NMPUMEHAEMAA B OLIEHKE PUCKA U
PErynimnPOBAHUMN NPOMCTOKOB

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI

Slide 2

Presentation 9

Regulation of industries
MNpombiwneHHoe 3akoHOAAaTENLCTBO

Environmental Protection Act 3aKoH 0 oxpaHe OKpyxatoLuen
(625/97): Cpeabl (625/97):
< Basic requirements + bBa3soBble Tpe6oBaHusA
- Best Available Technology - HOT
« environmental risks +  3KONOrMYecKUw puck
+ Direct discharges + MMpsamoi copoc
- regional councils issue + Bbigaya pa3spelwenun
permits pPafioHHbIMK BRacTaAMU
« Discharges to sewage + CO6poc B kaHanusauuio
systems + Bbigava paspelieHum
« municipalities issue permits MyHUUUNanNbHbLIMU BRactamMmn

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI
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Slide 4

Slide 5

Presentation 9

Recipient quality planning in Denmark
MnaHunpoBaHue KavyecTBa npuema B flaHuu

* Guidelines for recipient * MnaHupoBaHue npaBun no
quality planning (1983) kayecTBy npuema (1983)

* Three types of quality + Tpu Bupa tpeboBaHumn
demands on aquatic KavyecTBa No BOAHOW
environments cpene

« “good” quality (general * ‘“xopoliee” Ka4ecTBO
requirement) (o6wume TpeGoBaHMA)

+ “very good” quality + “oyYyeHb xopouiee”
(protected areas, KayecTBO (3anoBeAHble
spawning or breeding TeppuTopuum, T.A4.)
grounds, pristine env.) + “ypoBneTBopuUTensHoe”

+ “lenient” quality (recipient KayecTBO (MpMeM CTOKOB)

for waste water)

Caspian Centre for Pollution Control of CEP - KacnnitiCkui LIeHTp NO KOHTPOJIO 3arpsi3HEeHUI

Presentation 9

Regulation of industrial wastewater
PerynupoBaHue npoMCTOKOB

« Areas with ”lenient” quality « 30Hbl "yaoBneTBOpUTENBLHOrO”
+ size must be limited "a“‘:’m;
- no acute toxicity after initial * Heobxoanumo orpahutehne
o pasmepa
dilution L.
hroni . id * OTCYTCTBME OCTPOIHOWM
po chronic toxicity outside TOKCMUHOCTM nocne
impact zone HavankHoro pas6asneHus
* OTCYTCTBME XPOHUYECKOWM
* Guidance document for risk TOKCUYHOCTM 32 NpefAenamu

assessment of industrial 30HbI BO3AGMCTBUA

waste water (1995)
* PyKoBOACTBO Ans OLEHKN pUcka
npomcTokoB (1995)

Caspian Centre for Pollution Control of CEP - Kacnuitickui LIeHTp No KOHTPOJIO 3arpA3HeHU

15



Slide 6

Presentation 9

Assessment requirements
TpeboBaHUsA OLEHKH

« Effects assessment * OueHka adppekTa
* no acute effects - PNEC, . * Het ocTtporo achcpekra - PNEC,_.,
* no chronic effects - * Het xpoHuyeckoro adpcpekra —

PNEC ;. onic PNECxponnveckan

« Exposure assessment * OueHka akcnosuuum
+ maximum short-term - PEC,_, * max KpaTkoBpeMeHHbIn - PEC .
 average long-term - PEcaverage * CcpeaHUi AONrOBPEeMEeHHbIN -

PEcaverage

» Pertains to * KacatenbHo
« substances * BelecTBa
» whole effluent * BCero cToka

Caspian Centre for Pollution Control of CEP - Kacnuitickui LIeHTp MO KOHTPOJIO 3arpA3HeHU

Presentation 9

Legislation on wastewater
3akoHoAaTenbLCTBO NO BOAOMNOMb30BaHUIO

C <NEA

PEC, . > PNEC, 5,

PEC;s < PNECyy
PEC, < PNEC, 5

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LeHTp No KOHTPOIIO 3arpsisHEeHUN
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Slide 8

Presentation 9

Risk assessment principles
MpUHUMNbI OLleHKX pUcKa

* OKOTOKCMKOMorunyeckas

+ Ecotoxicological xapakTepucTuka - PNEC
characterisation - PNEC rapaenuueckoe

* Hydraulic dilution - PEC pas6aenenue - PEC

* Risk assessment + OueHKa pucka

* initial dilution: + HauyanbHoe pas6aBneHue:

PEC ax | PNEC PEC,,/ PNEC,,.
+ impact zone limit: * OrpaHM4eHMne 30Hbl
BO34eACTBUSA:
PEC | PNEC,

average chronic

PEC | PNEC

average chronic

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 9

Estimation methods
MeToAabl pacuyeTa

* Predicted No-Effect-

Concentration Lowest EC
PNEC=———
« PacueTHasn 6e3BpeaHas PNEC
KOHLeHTpaums
« Predicted Environmental PEC = Flow - UI:PEC

Concentration

« PacueTHas akonoruyeckas
KOHLeHTpauus

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI
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Slide 10

Presentation 9

Tiered investigation programme
MoaTanHas nccnepoBartenbCcKasa nporpamMmma

« Each step:

+ environmental risk
assessment

« Two possibilities:

+ sufficient knowledge =
- define conditions
- issue permit

+ further information

needed =

- chemicals
- complex waste water

* Kaxpbiv atan:

+ OLeHKa 3KONOrm4Yeckoro
pucka

* [ABe BO3MOXHOCTMU:
* [A0CTaTOYHble 3HaHUA =
- onpepaeneHue ycnoBumn
- Bblgaya paspelueHuin
* pAanbHeMwas
Heobxogumas
nHdopmaums =
- XUMBelLecTBa
- KOMMNIEKC CTOKMN

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 9

Tiered investigation programme
MNoatanHas nccnepoBaTenbcKas NnporpamMmma

+ Initial assessment
« based on existing knowledge

« Standardised investigations
« chemical measurements

« ecotoxicological tests
(3 species)

» Specialised investigations
« chronic toxicity,
avoidance tests
« bioaccumulation,
biodegradation

« HavanbHas oueHka

* OCHOBbIBasiCb Ha
CyLIeCTBYHOWMNX 3HAHUSX

« CraHpgapTHble UccnenoBaHus
*  XUMMYeckue UsMepeHus
* 3KOTOKCMKONOrm4yeckue TecTbl
(3 Bupa)

« CneuwanusvpoBaHHble
nccnenoBaHus
* XPOHMUYecKasi TOKCUYHOCTb,
TecT nsbexaHus
+ GuoaKKyMynupoBaHue,
Guoperpagauuns

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI
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Slide 11

+ identification of sources

+ possibilities for substitution,
reduction or removal in
treatment plant

+ existing emission limit values,
waQs

+ degradation and exposure
assessment

- identification of all substances

- assessment of joint toxic
effects

Caspian Centre for Pollution Control of CEP -

Presentation 9

Substances
BelwecTBa

+ BblIsiBNeHne UCTOYHUKOB

+ BO3MOXHOCTMU 3aMeHbl,
CHWXEHUSA UNU yaaneHus Ha
OYMCTHOM COOpPYXeHUU

+ cywecTsytowme NAC,
cTaHAapTbl KavyecTBa BoAbl

+ oueHKa aerpagauum u
3KCMo3numm

- BbisIBIeHWe BCEX BeLeCTB

- OLleHKa COBMECTHOIOHOro
TOKCUYHOro addekra

Kacnuinckuii LeHTp no KOHTPOSIO 3arpsA3HeHni

Slide 12

joint toxic effects
bioavailable fraction
persistent toxicity
hydraulic spreading

+ + + +

- detection of substances in
low conc.

- assessment of fate of
substances

Presentation 9

Complex mixtures (waste water)
Komnnekc cmecu (cTokn)

+ COBMECTHbIN TOKCUYHbIA
acpcpekT

+ 6GuopocTynHble hpakummn

+ ycToM4YMBasA TOKCUYHOCTb

rmppasnun4yeckoe
pacnpepeneHue

- onpepeneHve BelecTB ManbIx
KOHLeHTpauun

- oueHKa TpaHcchopmaummn
BelyecTs

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI
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Slide 14

Presentation 9

Examples of test species used in DK
Mpumep TecToBbLIX BUAOB B [laHnn

« Planktonic algae, growth * [MnaHKTOHHbIe BogoOpoOCHH,
inhibition, 72 h MHrM6upoBaHue pocTa, 72 4.

* Kirchneria subcapitata

« Kirchneria subcapitata
+ Skeletonema costatum

+ Skeletonema costatum

« Crustaceans, lethality, 48 h * pakooGpasHbie, CMEPTHOCTb,
« Daphnia magna 48 4.

» Acartia tonsa Daphnia magna
» Acartia tonsa

< Fish, lethality, 96 h * pbl6a, cMepTHOCTb, 96 u.
« Onchorhynkis mykiss *  Onchorhynkis mykiss
+ Scophthalmus maximus Scophthalmus maximus

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 9

Uncertainty in effects assessment
MorpewHocTn oueHku acpdekta

l'":PNEC = UFdata ! l'":qual : UFtox l'":PNEC = UFdata ! UFqual : UFtox

* UF,,.: Quantity (number, * UF,.: KonuyecTso (4ucro,
end-points) KOHEYHbIE TOYKH)

* UF,,,: Quality and * UF,,: kKauyecTBO U
relevance OTHOLLEeHHNe

« UF,,: Variability of * UF,,: nsmeHunsoctb
wastewater toxicity TOKCMYHOTMU CTOKOB

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI
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Slide 16

Presentation 9

Uncertainty - data
MorpewHocTb - AaHHbIe

Available information UFdata UFdata
(PNECacute) (PNECchronic)

Lowest EC/LC50 for acute 100 200

toxicity

Lowest EC/LC50 10 20

(algae, crustacean, fish)

Lowest EC/LC50 5 10

(at least 5 species)

Lowest NOEC for chronic - 5

toxicity

(algae, crustacean, fish)

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 9

Uncertainty - quality
MorpewHoOCTb - KAYeCTBO

« High data quality and * BbIcokoe kKayecTBO U
relevance OTHOLUEHWE AaHHbIX
+ accredited laboratory with * aKKpeAUTOBaHHbIe
QA na6opaTopuu KOHTponsi
+ indigenous species tested 3a ka4ecTBOM
« UF,,=1 * TecTUpPOBaHHbIe
4 3HAEMUYecKue BUAbI
+ Lower data quality and * UFgm=1
relevance
. UF._>1 * HM3KOEe KauyeCcTBO AaHHbIX
qual
(case by case) W OTHOLLUEHne
< UF.,>1

qual

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI
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Slide 18

Presentation 9

Uncertainty - toxicity
MorpewHocTb - TOKCUYHOCTb

Variability of toxicity of
waste water in the
course of time

95% protection

UF o = Ug g5/ Uy 50
Ug o5 = 95% quantile
Uy 50 = 50% quantile

Normal distribution

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

UF,, =1+1.645-c/p

N3meHuUnBOCTHL
TOKCUYHOCTU CTOKOB B
TeuyeHue BpeMeHHU

95% 3awmnThl

* UFo = Ug o5/ Ugso
Ug o5 = 95% KoadhchuueHT
Ug 50 = 50% koadhchuueHT

O6bIYHOe pacnpegeneHue
+ UF,,=1+1.645 c/p

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI

Presentation 9

Uncertainty in exposure assessment
MorpelwHOCTL B OLleHKe 3KCNO3nLumn

UFPEC = UFvoI ’ UFrec ’ UFcaIc

UF,: Variability of
wastewater volume

UF ..: Variability of flow
regime

UF_,.: Reliability of
estimation method

UFPEC = UFvoI ' UFrec ' UFcaIc

* UF,,: UaMeH4YMBOCTbL

o6bema CTOKOB

* UF,: n3ameHunBsoctb

pexuma obbema

* UF_,.: ROCTOBEPHOCTbL

MeToaa noacyera

22



Slide 19

Slide 20

Presentation 9

Uncertainty in exposure assessment
MorpewHOCTbL B OLleHKe 3IKCNO3uLumn

95% protection 95% 3aWmThbI

* UF,, = Uggs/ Ug 5o

* UF, . = Uge5/ Uy

> 1

calc —

- UF

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 9

Assessment - volume
OueHKa - o6bem

PECmax PECaverage

Screening Initial dilution 10 times the initial
(e.g. 10 times)  dilution

Modelling 1-hour average 4-days average
(95% quantile)  (95% quantile)

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LeHTp NO KOHTPOIO 3arpsi3HEHUI
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Slide 22

Presentation 9

Setting discharge limits
YctaHoBneHnue MNAC

« Ecotoxicity requirements
« size of accepted impact
zone
* PNEcacute and PNEcchronic
reflected by toxicity to
indicator species
< indicator species toxicity
limits in permit
« Toxicity control
< regular toxicity tests with
indicator species (margin of
safety, variability)

Caspian Centre for Pollution Control of CEP -

* Tpe6oBaHMA 3IKOTOKCUYHOCTH
* pa3mMep NPUHUMAEMOW 30HbI
BO3AeiCTBUA
* PNEC,;., and PNEC ;o
OoTpaxaeMbleé TOKCUYHOCTbIO K
VNHAWKATOPHLIM OpraHu3mMam
* npeaenbHO gonyctumas
TOKCUYHOCTb K UHAUKATOPHbLIM
opraHusmam
*  KOHTPOJiIb TOKCUYHOCTH
* perynsipHble TeCTbl
TOKCMYHOCTHU C
WHAUKATOPHbIMU OpraHnamamm
(rpaHuua GesonacHocTy,
W3MEHYMBOCTb)

Kacnuinckuii LeHTp no KOHTPOSIO 3arpsA3HeHni

Presentation 9

Discharge limits
nac

+ After initial dilution:
« Substances: 10-50 x WQS
+ Wastewater:
PEC,.../ PNEC, . <
« At impact zone limit:
« Substances: Compliance
with WQS
+ Wastewater:
PEC I/ PNEC <1

average chronic

1

+ Control measures:
« toxicity
« chemical analysis

Caspian Centre for Pollution Control of CEP -

* Mocne HavanbHOro
pas6aBneHus:
* BeuwectBa: 10-50 x craHaapTt
KayecTBa BoAbl
+ Croku: PEC . / PNEC
« B 30He orpaHuyeHusn
BO34ENCTBUSA:
+ BewecTBa: cooTBeTCTBUE
cTaHAapTaMm kayecTBa BoAbl
+ Croku:
PEcaverage / PNEcchronic <1
* KoHTponbHble 3amepbil:
* TOKCUYHOCTb
*  XUMaHanusbl

1

acute <

Kacnuinckui LeHTp no KOHTPOSO 3arpA3HeHui
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Appendix 10: Presentation 10 — Establishment of emission
limit values (ELV) for direct discharge of Industrial
effluents to the aquatic body

Establishment of Emission Limits
for direct discharge of industrial effluents
to the aquatic environment

CospaHue NMNAC ana c6poca NpoMCTOKOB HenocpencTBEHHO B
BOAHYIO cpeny

Aspects to consider
PaccmaTpuBaemblie acnekTbl

o Accepted impact area

. Characterisation of effluent

. Assessment of dilution

o Derivation of No-Effect-Concentration(s)
o Establishment of Emission Limit Values
o Relationship to BAT

o Permit setting and compliance control

Impact area
30Ha Bo3aencTBuUA

o Accept of discharges of industrial wastewater and size of impact area is basically a
political decision

o Assessment of impact (type, duration, size of impact zone, etc.) is basically a scientific
exercise

Defining accepted impact area
OnpepneneHne npuemMnemMomn TeppuTopmun Bo3[encTBus

o Existing obligations re. protection, e.g. international conventions
o Presence of endangered or vulnerable species
o Importance and sensitivity of environment (spawning area, feeding ground, etc.)

o Other impacts

25



o effluents (nutrients, xenobiotics)

o physical (oil extraction, sand & gravel, dams)

Characterisation of effluent (1)
XapakTtepucTtuka ctokos (l)

Volume
Method:

. flow measurements
Composition

o priority pollutants

. raw materials

o intermediates

) product(s)
Methods:

o mass balances

) chemical analyses

o process handbooks

Characterisation of effluent (ll)
Xapaktepuctuka ctokos (ll)

Ecotoxic properties

o toxicity to aquatic organisms

degradability/persistency

bioaccumulative comp.

Methods:

ecotoxicological tests

biodegradation test

lipophilic substances

Variability (during time)

Methods:
) variation in production
. regular measurements

26



Assessment of dilution
OueHka pa3baBneHus

Approaches:

Hydrodynamic modelling
Simple calculations

River:

Min. river flow
Max. ww volume

. Sea & lake:

Impact zone flow
Max. ww volume

Default values
River: 10 times

Sea & lake: 20 times
Derivation of No-Effect-Concentration
Co3pnaHue 6e3onacHbIX KOHLEHTpauumn
Substances:
Derive WQS from test data as described in the EU Water Framework Directive (2000/60/EC)
Whole effluent:

Derive PNEC from test results, cf. Danish EPA, No. 298/1995

Emission Limit Values for substances
nakK

Protection against acute toxicity:
ELV = WQS-10-D(min)

Protection against chronic toxicity:
ELV = WQS -D(average)

Emission Toxicity Limits for whole effluent
MNMpepenbHO AonycTUMasa TOKCUYHOCTb ASIA BCEeX CTOKOB

Protection against acute toxic effects:
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ETL(acute-tox) = L(E)C50 -RQ(acute) = UFpnec / D(initial)
Protection against chronic toxic effects:

ETL(chronic-tox)= L(E)C50 -RQ(chronic) = UFpnec / D(average)

Relationship to Best Available Technology
Haunnyuywwme goctynHble TexHonoruum (HAT)

BAT-based ELV

Risk-based ELV

The lowest should pertain

If not immediately applicable, 2 possibilities:

o implementation plan where goal can be reached after a few years

o stop production
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Appendix 11: Presentation 11 — Environmental risk
assessment of wastewater from Sun Chemicals

Slide 1

Presentation 11

Example: Environmental risk
assessment of waste water
from Sun Chemicals

NMpumMmep: oueHka

3KOJIOrM4YecKoro pmcka
cTOouYHbIX Boag Sun Chemicals

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI

Slide 2

Presentation 11
Overview of

investigations Wccnepnosahns
Phase 1 investigations ®aza 1 uccnenosaHui
« Ecotoxicity tests *  3KOTOKCMKOMNOrnyeckue TecTbl
+ Modelling of initial dilution ° MOAeNMPOBaHNe Ha1YanLHoro
pas6aBneHus

Phase 2 investigations ®Pasza 2 uccnegoBaHum
» Additional ecotoxicity + [ononHutenecHble TeCTbI Ha

tests TOKCUYHOCTb

+ Hydro-dynamic modelling ° TvApoAuHamuueckoe
+ dilution of waste water Mo,qenuﬁpoaauue
» concentrations of Cu * PasbaBneune cTokos

- distribution of chronic * KoHueHTpauus Cu 5
toxicity + pacnpepneneHue XpoHUYECcKON

TOKCUYHOCTU

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEeHTP MO KOHTPOSIO 3arpsi3HEHUI




Slide 3

Slide 4

Slide 5

Presentation 11

Waste water from Croku ot Sun
Sun Chemicals Chemicals
Chemicals industry * MMpeanpusTe XMMUYECKOM
NPOMbILLSIEHOCTH
+ Waste water: * CTOKM:
9265 * 2030 m3/week 9265 + 2030 m3/Hepento
+ Direct discharge to marine + npsimoi c6poc B Mope
recipient
« Initial dilution: 10 - 50 * HavanbHoe pa3baBneHue: 10 -
times (density dependent) 50 pas (B 3aBUCMMOCTH OT
# PEC, a1 = 20 - 100 mL/L qg::m;TM) =~ PECjjiar = 20 -
Initial dilution zone: * 30Ha HavyanbHoro
20 x 20 m?2 pacTBopeHus:
20 x 20 m?

Caspian Centre for Pollution Control of CEP - KacnnitiCkuii LIeHTp NO KOHTPOIIO 3arpsi3HeHUIA

Presentation 11

Ecotoxicity tests of wastewater sample
OKOTOKCUKONOrnyeckme Tectbl NPob CTOKOB

[mn/n]

» Skeletonema costatum

EC50,48 h, n =26 87 £ 56
» Copepod (Acartia tonsa)

LC50,48 h,n=2 298+ 6
* Turbot (Scopthalmus maximus)

LC50,96 h,n=1 > 500
» Copepod (Acartia tonsa)

LOEC,19d,n=1 20

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp No KOHTPOJIO 3arpsi3HEeHUI
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tox

*« PNEC

chronic

+ PNEC,,, =87/(1012.1) = 4.1 mnin
=87/(201-2.1) = 2.1 mn/n
=20/(512.1) = 1.9 mn/n

Presentation 11

PNEC estimates
noacyet PNEC

* PNEC,,.: UF,,..=10
(short-term data, kpaTKOCpOYHbIe AaHHbIE)
* PNEcchronic: UFdata =20
(short-term data, kpaTkoCpoOYHble AaHHbIE)
UF,...= 5 (long-term data, nonrocpoyssie
AaHHbIe)
* UFquaI =1
« UF, =21

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp No KOHTPOJIO 3arpsA3HEeHUI

Slide 6

* Dilution required for
no acute toxic effects:
240 times
* Dilution required for
no chronic toxic effects:
500 times
» Actual initial dilution:
10 - 50 times
+ Conclusion: High risk for
acute and chronic toxic
effects outside initial
dilution zone

Presentation 11
Conclusions, phase 1
BbiBoabl da3bi 1

Pa36aBneHue, Heobxogumoe
BOM36exaHue ocTporo
ToKcu4yeckoro adhdpekra:

240 pa3

Pas6aBneHue, Heo6xoaumoe
BOM36eXaHue XPOHUYECKOro
ToKcu4eckoro adhdpekra:

500 pa3

peanbHoe Ha4yanbHoe
pas6aBneHue: 10 - 50 pa3
BbiBoabl: UpesBbiyaHas
ONacHOCTb OCTPOro u
XPOHMYECKOro TOKCUYECKOro
adpchbekTa 3a npepenammn
HayanbHoOM 30HbI pa36aBrneHus

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEeHTP MO KOHTPOSIO 3arpsi3HEHUI
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Presentation 11

Phase 2. Hydro-dynamic modelling
®aza 2. 'mapoanMHamuyeckoe MogenupoBaHue

Caspian Centre for Pollution Control of CEP - Kacnunitickuit LIeHTp MO KOHTPOIIO 3arpsA3HEeHNIA

Presentation 11
Dilution of effluent [% ww], 80% quantile

PasboaBneHue cTtokoB [% cTokoB], 80%

KoacpduueHT
350
300
T 250
]
E
5 zo0 ) ]
4 Fortynding [], 0% fraktil.
5 Fhove 4
2 150 3 4
v- -3
g 1. 2
2 05- 1
100 01- 03
005- 0.1
001- 008
0 0.005 - 0.0
0.001 - 0.005
Below 0.001

o

0 100 200 300 400
(Grid spacing 56 meter

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp Mo KOHTPOSIO 3arpsi3HEHUI
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Presentation 11

Dilution of effluent [% ww], 99% quantile
Paz6aBneHune ctokoB [% cTokoB], 99% koachduueHT

360
300
250

200 7 Fartynding [%], 99% fraktil.

Above 4

(%rid spacing 56 meten

150 34
] -3

] 1.z

] R
e 01- 05
- 01

3 - 005
503 - 001
] 0.001 - 0.005

Below D.001

100 200 200 400
(Grid spacing 56 metear)

Caspian Centre for Pollution Control of CEP - Kacnunitickuit LIeHTp MO KOHTPOIIO 3arpsA3HEeHNIA

Presentation 11

No effect concentrations
Be3BpeaHas KOHUeHTpauus

Copper (Cu) Meas (Cu)
- + WQS = 2.9 mkr/n
« WQS =2.9 ug/L
(DK, USA) (AaHunsa, CLUA)
Whole effl ¢ Becb cToK
ole effluen
° PNEcchronic =
* PNEcchronic = 2.6-2.7 mn/n
2.6-2.7 mLIL + Pa36aBneHue,
* Dilution required for HeoGxoaumoe Ans
no chronic toxic n36exaHust XpOHMYECKOro
effects: 400 times ToKkcu4eckoro adypekra:
400 pas

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp Mo KOHTPOSIO 3arpsi3HEHUI
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P tati 1
Estimated conc. 5?58:1 TﬁayL]j, 99% quantile
Moacuet koHueHTpauun Cu [Mmkr/n], 99%

koadcdmueHT
350
300
5 250
o
E
B zo0
=
£
]
2 150 Cu [pgA], 20% fraktil.
E ] Pbove 0.2
o 1 015. 02
100 1 0.1-0.15
] 0.05- 0.1
] 0.04-0.05
50 0.03-0.04
k| 007 -0.03
o4 Below 0.02
0

100 200 300 400
(Grid spacing 56 meter)

Caspian Centre for Pollution Control of CEP - Kacnunitickuit LIeHTp MO KOHTPOIIO 3arpsA3HEeHNIA

Presentation 11

PEC/PNEC, onic BECb CTOK

260

300
250

200

PEC/PNEC, 89°% frakdil.

- D8

150 B
F- D3

(3rid spacing 58 meter)

100

an

ool

00 200 300 400
(Grid spacing 56 meter)

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp Mo KOHTPOSIO 3arpsi3HEHUI
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Presentation 11
Accepted impact zone (100 x 600 m)
Mpuemnemas 3oHa Bo3gencTBusa (100 x 600 m)

(Gridspacing 55.56 m)
N

&

/

Woter Depth [m]

N
i
2

2% 30 3% 40 4% S0 5% 60 65 70 75 B0 BS 90 &5 00

Caspian Centre for Pollution Control of CEP - Kacnunitickuit LIeHTp MO KOHTPOIIO 3arpsA3HEeHNIA

Presentation 11

Dilution at impact zone border [% ww]
Pas6aBneHue Ha rpaHuLe 30Hbl BO3A4EeNCTBUA
[% cToKM]

Purkt 4

— Punkt 2
——— Pukl 1

o

—_—

;JL J;fdhlh% '- CRURVISHREYH

000 0000 000 0000 OO0 0000 0000 0G00 0000 OGO 00:00 0000 0000 0000
o1fo1 01/29 02726 03726 04723 05/21 06/1B 07716 O0BA13 09410 10408 1 05 12703 1R/
1999

Caspian Centre for Pollution Control of CEP - Kacnuiickuit LleHTp No KOHTPONIO 3arpsi3HeHUMN
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Presentation 11

Conc. of Cu in effluent box [pg/L]
KoHueHTpaunsa Cu B cTokax [MKr/n]

t

|
[
| M’_‘W‘%‘”W-w,

16 08/

Ml

0z

1999

Caspian Centre for Pollution Control of CEP - Kacnunitickuit LIeHTp MO KOHTPOIIO 3arpsA3HEeHNIA

Presentation 11

PEC/PNEC in effluent box

chronic

PEC/PNEC,;,nic B KOHTEHEpe CTOKOB

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp Mo KOHTPOSIO 3arpsi3HEHUI

36



Slide 17

Slide 18

Presentation 11

PEC/PNEC,, ... at impact zone border
PEC/PNEC,, . ,.ic Ha rpaHuLie 30Hbl BO3AEACTBUSA

A it et
AR

Pyl

(AL LY

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 11

Overview results, impact zone, 99% quantile
Pe3ynbTaThbl B 30He Bo3pencTBus, 99%

KoacpuueHT
Dilution Cu [ug/L] PEC/PNEC
Pas6asnexue Cu (mkr/n)
Point 1 0.10 0.15 0.37
Touka 1
Point 2 0.17 0.32 0.66
Touka 2
Point 3 0.12 0.32 0.46
Touka 3
Point 4 0.09 0.14 0.35
Touka 4
Effluent box 0.30 0.54 1.18
KoHTeiHep co
CcTOoKaMu
(56 x 56 m)

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI
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Presentation 11

Conclusions, phase 2
BbiBoabl ha3bl 2

Copper

« Conc.<WQ@S in all areas in
more than 99% of time

Whole effluent

+ PEC/PNEC < 1 outside
impact zone

+ PEC/PNEC > 1 in impact
zone in short periods

No ecotoxic effects outside
impact zone (100 x 600 m)

Meab
* KoHu. < WQS BO Bcex 30Hax
6onee 99% BpeMeHU

Becb cTOkK

+ PEC/PNEC < 1 3a npegenamu
30HbI BO3AeNCTBUs

* PEC/PNEC > 1B 30He
BO3AEeWCTBUA B KpaTkue
nepuopbl

3a npepenamu 30Hbl BO34eNCTBUSA
TOKCUYHbIX 3pdekToB HeT (100
x 600 m)

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

38



Appendix 12: Presentation 12 — Establishment of emission

Slide 1

Slide 2

limit values for discharge of industrial effluents via

wastewater treatment plant

Presentation 12

Establishment of Emission Limits
for discharge of industrial effluents
via sewage treatment plants

Paspa6oTka MNAC onsa npomMcTOKOB,
c6pacbIBalOWMNXCSl B OYUCTHBLIE COOPYKEHUs

Caspian Centre for Pollution Control of CEP - Kacnuitickuit LieHTp Mo KOHTPOJIO 3arpsA3HEeHUA

Presentation 12

Background
BBepeHune

» All major wastewater
treatment plants in DK
have biological
treatment and
denitrification

+ Sludge is often used for
agricultural purposes

* The majority of
industries are
discharging via
municipal WWTP

Caspian Centre for Pollution Control of CEP -

Bce kpynHble gatckue
OYUCTHbIE COOPYKEHUSA
obBecneuuBatoT
BUONOrNYecKyIo OUMCTKY U
AeHUTpUdmrKaumo

Wn yacTo ucnonb3yertcA
ANs cenbcKo-
XO3INCTBEHHbIX Lenen
BonblwKHCTBO
npeanpuaTUn
c6pacbIiBalOT CTOKU B
ropoAckue oOYnUCTHble
coopyXeHus

Kacnuickuit LleHTp No KOHTPOIO 3arpsisHeHUn
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Presentation 12

Sludge disposal, incineration, re-use in DK
XpaHeHue, cxXuraHue, BTopuyHoe ucnonb3oBaHue B [laHuu

Fig.19. Behandling af slam fra rensningsanlag

1.600

1.400 ||
0-50%
1.200 —

1.000

@ Deponering
OForbranding
B Genanvendelse

800

1000 tons

BOO

400

200

1985 1994 1995 1996 HP-2000

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp MO KOHTPOIIO 3arpsA3HeHnI
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Presentation 12

Wastewater discharge to sewage
COpoc CTOKOB B KaHanusauuo

Possible impacts: Bo3MoXHoe
» Sewer system A Bo3gencTeume:
. Tre_a_tment * KaHanusauus
facility * OYUCTHblE
+ Work YCTaHOBKU
environment
* pabouas
+ Water cpepa
environment ‘
. Soil BOoAHas cpeaa
environment * nousa (un)

(from sludge)

Caspian Centre for Pollution Control of CEP - Kacnunitickuit LIeHTp MO KOHTPOSIO 3arpsA3HEeHNIA
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Presentation 12

Procedure for wastewater permit
Mpoueaypbl paspeLieHnst Ha c6pPoc CTOKOB

1. Environmental review
2. Characterisation of
wastewater
3. Risk assessment:
+ Sewer system
» Treatment processes
¢ Human health

» Recipient environment
(aquatic, terrestrial)

4. Reduction measures

5. ELV and control
programme

1. QKomnornyeckas akcnepTusa
2. XapakTepucTuka CTOKOB

3. OueHka Bpeaa:
* KaHanusauus
* npoueccbl OYNCTKU
* YenoBe4decKoe 340poBbe
* cpepa npuema
4. Mepbl No CHUXEHUIO

5. NAC v nporpamma no
KOHTpOno

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 12

Damage to treatment facility
Ywep6 o4NCTHOM YCTaHOBKMU

» Corrosion:
* temperature
« pH
-+ SO,
* Inhibition of biological
processes
+ Other damage:
» suspended matter
+ oil and fat

* Kopposus:
* Temnepartypa
« pH
. SO,
* MHrMbupoBaHue
6uonpoueccos
* Apyron yuep6:
* B3Be€llueHHble BellecTBa
* Macna v Xupbl

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LleHTp No KOHTPOIO 3arpsi3HEHNI
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Presentation 12

Human health effects
BnnsiHue Ha YenoBe4veckoe 340pOBbLE

» Serious and chronic
health damage (R39)

* Possible chronic health
damage (R40)

+ Carcinogenic (R45)

* Genotoxic (R46)

+ Serious health damage
after prolonged
exposure

* Reprotoxic, fetotoxic, ...
(R60..64)

* Cepbe3Hbl U XPOHUYECKUMN
yuwep6 (R39)

* BO3MOXHbIN XpPOHMYECKUI
yuep6 (R40)

* KapuMHoreHu4HocTb (R45)

* TeHOTOKCU4HOCTb (R46)
cepbe3Hbin ylep6 340poBbLI0
nocne AnNUTENbLHOro
BO3AeNCTBUA
PEenpoOTOKCUYHOCTb,
(PEeTOTOKCUYHOCTD, ...
(R60..64)

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 12

Environmental impact
Jkonornyeckoe Bo3aencTeme

Aquatic environment:

« Wastewater quality
Terrestrial environment:
« Sludge quality

Potentially hazardous
substances:

« Resistant to biological
degradation

« Bioaccumulative
¢ Toxic

BopaHas cpepa:

* KayecTBO CTOKOB
3eMHas cpefa:

* Ka4yecTBO una

noTeHUManbHO BpeAHble
BelyecTBa:

* CTOWKMe K Buonormyeckon
aerpagauuu

* BMoaKKymynupytowme

* TOKCUYHblE

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI
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Presentation 12

Organic pollutants
OpraHuyeckue 3arpsasHUTenu

Group A: Mpynna A:

« Substances not wantedin < Henb3sa cbpacbiBaTh B
the sewer KaHanusauuio

« Should be substituted or « Heobxoauma 3ameHa unu
reduced by using BAT ycTpaHeHue ¢ nomoluubio HAT

Group B: F'pynna B:

+ Should not exceed * He ponxHbl NpeBbIWaTh
environmental safe levels npokK. Heo6xoanmo
(ELVs) and should be ycTpaHATb ¢ nomouybio HAT
reduced by use of BAT Ipynna B:

Group C: + NAK He HyXHO

* No ELV necessary

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 12

Evaluation of organic substances
OueHKa opraHM4Yeckux BeLLecTB

Hazard group/I'pynma onacHocTH

Human health damage N
Viep6 4enoBedeckoMy 340POBIO A
Volatile substances + risk of explosion - Reduced
JleTy4ue BelIECTBa + OMACHOCTh B3PhIBA Cumwxenue
Readily degradable/BsicTpo aerpaaupyemsiit - C
High acute tox.: EC53< 1 mg/1

- A
Octpas TokcuyHocTh: EC4y< 1 Mr/n
Medium acute tox.: ECy, 1-100 mg/l B
Cpenusist Tokenanocts: ECy, 1-100 Mr/n
Low acute tox.: EC5, > 100 mg/1 - C
Hu3Kas TokcuaHocTh: ECy, > 100 Mr/n

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI
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Presentation 12

ELVs for organic substances, water
NOK pna opraHn4Yeckux BewecTB, BOAbI

« Comply with WQS for
recipient environment

« Consider dilution (D) in
impact zone (default 10-20
times)

« Consider fraction directed to
water (Fstp,,,,), ¢f. EU-TGD

« Assume no dilution in sewer
system

ELV =
FStp water

WQS -D

CooTBeTCcTBME C
cTaHgapTaMu KavyecTBa
BOAbl AN NPUeMHOW cpeabl
yuYuTbiBaTb pacTBopeHue
(D) B 30He Bo3gencTBUA (MO
ymonyaHuio 10-20 pa3s)
yuuTblBaTb pakumio,
Hanpasnsiemyto B Boay
(Fstpyater); cf- EU-TGD

6e3 pazbaBneHur B
KaHanu3auum

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 12

ELVs for organic substances, soil
NAK ansa opraHMyecKkux BewecTs, NOYBbI

« Comply with Soil Quality
Standard (SQS)

« Consider sludge
production (Psludge)

« Consider fraction directed
to sludge (Fstpgqq.)

* Assume no dilution in
sewer system

SQS -Psludge

ELV =
FStpsIudge

+ CooTBeTCcTBME CO
cTaHAapTaMu KayecTBa
nouBbl (SQS)

*  yuYuTbIBaTb
reHepvpoBaHue una
(Psludge)

* yuuTbiBaTb (hpakuum,
HanpaBnsiemble B Un
(FStpsIudge)

* ©6e3 pasbaBneHus B
KaHanusauuun

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI
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Fate in STP, cf. EU TGD, App. Il
Mméens STP, cf. EU TGD, App. Il

Input: Beoga:

* Biodegradability * Owoperpapauus

* Octanol-water (log Kow) * oktaHon-eopa (log Kow)
* Henry’s Law constant (H) + koHcTtaHTa NeHpu (H)

Output: BbIBOA;:

* % to air (Fstp,;,) * % B atmocdepy (Fstp,;,)
* % to water (Fstp,,.ic,) * % B Boay (Fstp,.c)

* % to sludge (Fstpg,4qe) * % B un (Fstpgqge)

* % degraded (Fstpg,,) * % nerpapaums (Fstpye,)

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

Presentation 12

ELVs for metals
NnocC ona metannos

Metal ELV [ug/L]

Pb 100
Cd 3

Cr 300
Cu 500
Hg 3

Ni 250
Zn 3000
Ag 250

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI
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Other parameters
Opyrue napameTtpsbl

* Temperature: max. 50°C

¢ pH: min. 6.5; max. 9.0

* Suspended material: 300
mg/l

* Chloride: max. 1000 mg/I

» Sulphate: max. 500 mg/I

* Cyanides: max. 1 mg/l

» Oil/fat: max. 50 mg/l

* Mineral oil: max. 10 mg/l

* Inhibition of nitrification:
max. 50% at 200 ml/l

Temnepartypa: max. 50°C
pH: min. 6.5; max. 9.0

B3BelleHHble BewecTBa: 300
mr/n

xnopua: max. 1000 mr/n
cynbdart: max. 500 mr/n
uvaHugbl: max. 1 mr/n
macnahkupbl: max. 50 mr/n
MWHepanbHoe macno: max. 10
mr/n

WHrM6upoBaHue
HUTpudmkaumm: max. 50% npu
200 mn/n

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI
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Slide 1

Slide 2

statistical basics for compliance control

Presentation 13

Permit setting and statistical basis for
compliance control

Paspa6oTka ctaHgapToB U

CTaTUCTUCTUYECKana OCHOBaA KOHTpPOIA 3a
cooTBeTCTBMEM HOpMaTuBam

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI

Presentation 13

Problem: Natural variation
MpobGnema: ectecTBeHHAasA U3BMEHYNBOCTb

» ELV often a “number”, e.g. + TM[B vawe BCero 3To “yncno”:

» concentration limit x mg/L « NAK-x, mrin
+ tox. limity mL/L + Tpenen TokCcUYHOCTU — Y, Mn/n
« amount limit z kg/day * E:;g“"eCTBeHHle npepen -z,
. Concentrations, * KoHueHTpauum, cocTas,
composition, amounts and KONN4eCTBO U 0GLeMb!
volumes are variable MeHstoTCA
* How can compliance be * Kak npoBoauThb KOHTpONb C
controlled through random NOMOLLbLIO CIly4allHbIX OTGOPOB
sampling and npo6 u usmepeHnn?
measurements?
- Statistics are needed + Heobxopuma cTaTucTuka

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEeHTP MO KOHTPOSIO 3arpsi3HEHUI
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Statistics must be part of ELV in permit
CrtaTuctuka gomkHa 6bITb 4Yactbio MNAOC

« ELV should not be only a
“number” that must not be
exceeded

« Two (at least) possibilities
for ELV:

* average, i.e. the average
value of control samples
must not exceed the
ELV

+ acertain part (e.g. 20%) of
the control samples may
exceed the ELV (may be
combined with a
maximum value)

NAOC - He TonbKo Yucno,
KOTOpOe Henb3sl NpeBbIlaTh

He meHee aByx BapuaHTOB
nac:

* cpepHee, T.e. CpegHui
nokasareflb KOHTPONbHbIX
npo6 He AoMKeH
npesbiwartb NAC

+ onpegeneHHas 4YacTb (20%)
KOHTPONbHbIX NPO6 MoXeT
npeBbiwaTb MAC (MoxeT
ObITb 06beANHEHO C MaKc.
nokasarensimu)

Caspian Centre for Pollution Control of CEP - KacnnitiCkuii LIeHTp NO KOHTPOIIO 3arpsi3HeHUIA
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Two types of control
Buabl KoHTponA

« Transport Control is used
when the total amount is
decisive and not the
momentary value.
Transport Control focuses
on average value.

« Condition Control is used
when the momentary value
is decisive.

Condition Control focuses
on number of samples
exceeding the ELV.

KoHTponb TpaHcnopTta
ucnonb3yercs Korga obuwee
KONU4YeCTBO MMeEeT peliatoLlee
3Ha4yeHue, a He 3Ha4YeHue B
onpepeneHHbI MOMEHT.
®doKycupyeTcs Ha cpeaHeM
3Ha4YeHun

KoHTponb ycnosui
ncnonb3yeTcs Korga 3HavyeHus B
AAHHbIA MOMEHT SIBNSATCA
peliaromUmMm.
KoHueHTpupyeTtcs Ha
KonuyecTBe npoo,
npeBblwatowmx NAC

Caspian Centre for Pollution Control of CEP - Kacnuitickui LieHTp No KOHTPOJIO 3arpsi3HEeHUI
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Use of Transport Control
Mcnonb3oBaHue KOHTpoONA TpaHcnopTa

« Emission limits for chronic
toxicity
* max. average amounts
(kg/d) or conc. (mg/L) of
specific substances
* max. average toxicity of
effluent (i.e. min. average
LC50 mL/L)
« Emission limits for
nutrients
< BOD and COD

+ Wastewater volume

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI

NAC ana xpoHnyeckown
TOKCUYHOCTHU
* max. cpegHue o6beMbI
(kr/a) unu KoHU. (Mr/n)
KOHKPETHbIX BeLLecTB
* Makc. CpeaHss
TOKCUYHOCTb CTOKOB (T.e.
min. cpeaHee LC50, mn/n)
NAC ans 6MoreHHbIX
3NeMeHTOB

BMK n XNK
06eM CTOYHLIX BOA

Presentation 13

Use of Condition Control
Ucnonb3oBaHMe KOHTPONS yCroBuUin

« Emission limits for acute
toxicity
* max. conc. of a specific
substance (mg/L)
« max. toxicity of effluent
(i.e. min. LC50 mL/L)
« Temperature

« pH

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI

nAac ans octpon
TOKCUYHOCTH

* Max. KOHLl. KOHKPeTHbIX
BewecTB (Mr/n)

*  Max. TOKCUYHOCTb CTOKOB
(T.e. min. LC50 mn/n)
Temneparypa
pH
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* Flow-proportional samples
(e.g. 24-hour period)

* No. of samples > 6 (e.g. per
year)

* InC=a+k,-B

+ o = average of In control
measurements

+ B =st.dev. of In control
measurements

* Kk, = adjustment factor
+ C<ELV OK
+ C>ELV Violation

Presentation 13

Control of compliance (l)
KoHTponb 3a cooTBeTCTBMEM

* Mpo6bI nponopunoHanbHO
NOTOKY (T.e. 24-4acoBOW LK)

* Kon-tBO Npo6 B roa > 6

* LnC=a+k, B

* O = cpeaHee 3HauveHue Ln
KOHTPOMNbHBIX U3MEePeHU

* B = cp. oTk. Ln KOHTPONbLHbLIX
N3MepeHuin 3MepeHnsx

kn = nonpaBoOYHbIN KOI(PULIEHT

- Cc<naoc yA.
. c>nac 2277?2222

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI
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* Transport Control (TC):
Does the average emission
per sample period (e.g. 24-
hour) exceed the ELV?

« Condition Control (CC):
Does the emission per
sample period (e.g. 24-
hour) exceed the ELV in
more than 20% of the time

(Standard conditions in DK)

Presentation 13

Control of compliance (ll)
KoHTponb 3a cootBeTcTBUEM (ll)

+ KoHTponb TpaHcnopTa:
npeBbILWaeT N1 cpeaHun cépoc
3a oAMH uukn otéopa npob (24
yaca) nNAac?

* KoHTponb ycnoBuii:
MpeBbiwaeT nu c6poc 3a
nepuop otéopa npo6 (24 yaca)
NAOC B TevyeHun 6onee 4yem
20% BpeMeHu?

(ctaHaapTHbIe ycnosus B [laHun)

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI
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Equations
YpaBHeHusn
Ky =0 . _VE-B
WN °7 2.A
2
A - 10449 -(1- ! )? E=B?2-4.A-D
2-(N-1) 4.(N-1)
B=—2.5-(1-—) o(1C)= N2
4-(N-1)
D =1.6449% — 52 5(CC)=—JN-0.8416

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LEHTP MO KOHTPOSIO 3arpsi3HEHUI
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Example
Mpumep
_ * KoHTponb
TpaHcnop
Ta
» c=4

* KoHTponb

m ycnosun
* C=57
a mE Il

Sample No.

Measured value

Caspian Centre for Pollution Control of CEP - Kacnuiickuii LLeHTp NO KOHTPOIO 3arpsi3HEHNI
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Conclusions
BbiBogbl

« Design the conditions in
the permit so compliance
can be controlled

* parameter
« transport or condition
(absolute max. value)

« sampling method, number
« Control method:

« sampling

* measurements or testing

« calculation of C

+ compare C with ELV

Caspian Centre for Pollution Control of CEP -

+ CospaHue ycrnosuu gns
KOHTPONA 3a COOTBETCTBUEM
* napameTpoB
* TpaHcnopTa unu ycnosumn
(abconoTHO max. 3HaYeHUi)
* MeTOAOB U Konu4ecTBa oT6opa
npo6
. MeToAbl KOHTpoONA:
+ oT6op npo6
* M3MepeHMUA U TeCTUpPOBaHue
* noacyeT KoHUeHTpauunC
+ cpaBHeHue C c NAC

Kacnuinckuin LeHTp no KOHTPOIO 3arpsa3HeHui
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