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/FORIEWORD
In the Millennium Declaration of 2000, the UN General Assembly asserted
that current unsustainable patterns of production and consumption had to
be changed, and that no effort should be spared to free all of humanity,
particularly future generations, from the threat of living on a planet irre-
deemably spoilt by human activities, and whose resources would no longer
be sufficient for their needs. They codified this in the Seventh Millennium
Development Goal of Ensuring Environmental Sustainability.

In their Plan of Implementation, the delegates to the World Summit on
Sustainable Development of 2002 reaffirmed the necessity for sustainable
patterns of consumption and production, calling inter alia for an enhance-
ment of industrial productivity and competitiveness as well as an intensi-
fjcation of efforts in cleaner production and the transfer of environmentally
sound technologies.

The UNIDO Corporate Strategy responds to these challenges, affirming that
for development to be sustainable environmental concerns must be sys-
tematically incorporated into the paradigms of economic development. This
way the achievement of high levels of productivity in the use of natural
resources becomes a central concern both in the developing countries as
well as in the advanced industrial nations. As stated in the Strategy, "in
the process of industrialization there has to be a shift from end-of-pipe pol-
lution control to the use of new and advanced technologies which are more
efficient in the use of energy and materials and produce less pollution and
waste; and finally to the adoption of fundamental changes in both pro-
duction design and technology represented by the concept of 'natural cap-
italism' and the 'cradle-to-cradle' approach."

This Series on Productivity, Viability and Improved Environmental
Performance has been conceived as one of UNIDO's tools to promote the
message that increased levels of productivity by enterprises in their use of
natural resources enhances their environmental performance while assur-
ing them a greater viability when affronting the challenges of the future.
Through the experience gained in the Dnieper River Basin, this volume
"Identification, Assessment and Pioritization of Pollution Hot Spots" pro-
vides a methodology for the identification, asessment and prioritization of
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the most significant sources of industrial pollution based on their impacts
and characteristics. These sources of pollution, also known as "pollution
hot spots", include point sources such as industrial and municipal effluents
and non-point sources such as agricultural and urban run off. Each con-
tributes to human health risk and environmental degradation including sig-
nificant impacts to environmentally sensitive areas where biodiversity is
threatened.

~/_~
~~AGARINOS

Director General
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1.0 Introduction

1.1 OIBJIECnVE
The Methodology for Hot Spots evaluation was developed within the frame-
work of the GEF (Global Environmental Facility) regional project
"Preparation of a Strategic Action Programme (SAP) for the Dnieper River
Basin and Development of SAP Implementation Mechanisms". The objec-
tive of the Strategic Action Plan programme is to facilitate the reduction
of pollution in the transboundary Dnieper River Basin and ultimateiy to
contribute to the protection of regional and international waters, namely
the Black Sea.

Similar to most river basins in popuiated areas of the world, there are thou-
sands of pollution sources in the Dnieper River Basin. The objective of this
document is to provide a methodology for the identification, asessment
and prioritization of the most significant sources of pollution based on their
impacts and characteristics. These sources of pollution, known hereafter as
"pollution hot spots" (Hot Spots), include point sources such as industrial
and municipal effluents and non-point sources such as agricultural and
urban run off. Each contributes to human health risk and environmental
degradation including significant impacts to environmentally sensitive areas
where biodiversity is threatened.

1.2 APPROACH
As there are thousands of potential and known Hot Spots in the basin, it
is proposed to use a multi-stage screening system to identify priority Hot
Spots in an efficient and timely manner. The initial stages of screening
will be simple, easy to use and broad in its application. As the number of
potential Hot Spots is reduced, the level of detail for which they are assessed
increases, providing a more detailed, comparative analysis.

E..
Using the proposed methodology and the approach, UNIDO is to identify
and confirm major sources of pollution, examine the environmental effects
of contaminant loading and facilitate the implementation of Strategic
Action Programmes for all three Dnieper River nations, proViding an admin-
istrative framework for implementing practical and cost-effective solutions.
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2.0 ~OT spor DIEfINI1WN
There is no universally accepted definition for the "hot spot" (Hot Spot)
concept. The Dnieper Basin Environment Programme defines Hot Spots as:

• Point source of pollution/contamination

• Non-point source of pollution/contamination

• Biodiversity sensitive areas

• Areas with human health risks

• Areas with environmental degradation

In order to develop a systematic and accurate approach addressing the large
number of potential Hot Spots to be identified and assessed, a more pre-
cise and detailed definition is required.
It is accepted that for the purpose of this project, a Hot Spot be restricted
to a sources of pollution/contamination only. Sources of pollution/con-
tamination (Hot Spots) that can be characterized quantitatively will be
assessed and prioritized using the proposed Methodology. Those identified
sources of pollution/contamination that cannot not be characterized quan-
titatively will be qualitatively described in the National Pollution Reduction
Reports/National Reviews. Hence Hot Spots fall under two distinct cate-
gories: Hot Spots subject to scoring, and Hot Spots subject to qualitative
description.

The following clarifies what is included under the Hot Spot definition for
this project and what is not included.

What is included under Hot Spot definition

Hot Spots subject to scoring

It is accepted that Hot Spots be restricted primarily to sources that intro-
duce pollution directly to the surface waters of the Dnieper River Basin (i.e.
'direct dischargers', through sewer outfalls (sanitary, process and stormwa-
ter). Sources of pollution that introduce pollution indirectly (i.e. 'indirect
dischargers'), by filtration of contaminated groundwater or leachate to sur-
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face water bodies (e.g. landfills) or through deposition of contaminated
media through other pathways (such as air emissions) should only be con-
sidered if their impacts are proven to be as significant in scale and effect
as direct dischargers, and that the pollution source is quantifiable (e.g. flow,
concentration and loading).

Direct dischargers include municipal and industrial wastewater treatment
plants, industrial complexes, manufacturing plants, mineral and resource
extraction centres, centres of large-scale livestock rearing and areas of high
population density (towns and cities). Sources of pollution of this type are
typically characterized by availability of data, which can be used for their
quantitative description and assessment. These identified sources of pol-
lution (Hot Spots) will be assessed and scored using the proposed
Methodology.

Hot Spots subject to scoring typically are the point sources of pollution/con-
tamination. Non-point (diffuse) sources of pollution/contamination such
as large farms, contaminated farming and industrial areas, military bases,
etc., may also be considered as Hot Spots subject to scoring, if they can be
"equated" to point sources with the availability of data sufficient to pro-
ceed them through the scoring process.

Hot Spots subject to qualitative description

National Experts can also identify, using their professional judgment, par-
ticular sources of substantial pollution/contamination that for different rea-
sons may not have sufficient data to characterize them quantitatively (for
scoring). Sources of pollution (Hot Spots) of this type will be qualitative-
ly described in the National Pollution Reduction Reports/National Reviews.

Typical examples of this type of pollution sources include landfills or areas
with environmental degradation such as many military bases, large tailing
ponds or drained peatlands, that are very extensive and thus difficult to
quantitatively characterize. These Hot Spots will not be scored, but
described in the National Pollution Reduction Reports qualitatively.

8



Other examples of Hot Spots subject to qualitative description are features
with significant risk (potential for significant impacts), that cannot be con-
sidered as active Hot Spots, for example:
Petroleum tank farms and pipelines;

• Water transportation: i.e. barges carrying dangerous substances (e.g.
fuels, chemicals);

• Tailing ponds and reservoirs located on or near of the Dnieper River
banks or its tributaries with water levels higher than in the river;

• Non-operational facilities: historical discharges, decommissioned or
closed facilities (unless they have active effluent discharges)

These features will also be identified by National Experts of each country,
using their professional judgment, and described qualitatively in the
National Pollution Reduction Reports.

What is not included under Hot Spots definition

It is fully acknowledged that biodiversity sensitive areas are important fea-
tures that need attention in the study, however, they are receptors of pol-
lution, not sources of pollution. As such, biodiversity sensitive areas should
not be considered Hot Spots. Instead they should be considered useful fac-
tors in the prioritization of the Hot Spots. From this perspective, it is pro-
posed that the following areas should be considered "Biodiversity Sensitive
Areas" representing potential receptors only:

• Wildlife Preserves (areas designated for Environmental Protection);

• Areas with significant habitats (wetlands and terrestrial habitat
areas);

• Significant ecosystems, species complexes in need of conservation
(e.g., spawning, migration, or staging areas).

Additional categories of biodiversity sensitive areas can be added to the
methodology .
Other important receptors include drinking water treatment plants and
industrial water intakes whose source waters are from rivers in the basin,
recreational areas and commercial fisheries.

9



Another proposed restriction on the definition of Hot Spots are activities
with significant impacts. These include activities or features whose poten-
tial mitigation measures mainly include additional legislation, institution-
al strengthening, changes in practices, training and education. While these
measures may be important for any mitigation, if they comprise the meas-
ures exclusively, they will not be perceived as 'bankable'. Examples of these
activities may include the following:

• Riverbank modifications: habitat loss;

• Farming (crops): soil erosion, run-off contaminated with fertilizers,
pesticides;

• Forestry: soil erosion, run-off shock;

• Construction: soil erosion.
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3.0 METHODOLOGY

.1

-

._---- ,<.' \



3.1 Summary of Approach

The proposed methodology offers a formal, systematic approach to address-
ing the large number of potential Hot Spots using as a case the Dnieper
River Basin and recognizing the short period of time available to the
National Experts to complete their tasks. The approach is iterative in that
rules can be readily modified to ultimately obtain a manageable number
of Hot Spots for detailed evaluation.

Five steps are proposed:

Step 1
Step 2

Identification and Preliminary Screening of Hot Spots
Detailed Evaluation of Hot Spots (passing Preliminary
Screening)
Prioritization of Hot Spots
Identification of Mitigation Measures and Associated Costs
Reporting

Step 3
Step 4
Step 5

Each step is briefiy described in the following sections.

3.2 Step 1: Identification and Preliminary Screening of
Hot Spots

For each country, the National Hot Spots Experts (NHSE) will compile a list
of Hot Spots based on the gUidance provided by the definition. The Hot
Spots will be selected from information available in records of each coun-
try and from the knowledge and experience of the NHSE.

Decreasing the number of Hot Spots to a more manageable number to scru-
tinize with some depth is important given the limited time frame and
resources available to the project. For the purpose of this document, the
following number of Hot Spots are proposed for each country:

• Belarus: SO to 100 Hot Spots

• Russia: SO to 100 Hot Spots

• Ukraine: 100 to 200 Hot Spots

Ukraine's larger number of Hot Spots reflects their greater portion of the
basin in terms of industry, population and land area. We propose to use

13
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both numerical criteria (such as contaminant loadings released from the
Hot Spot) and the knowledge of NHSE to screen the Hot Spots and arrive
at a manageable number for in-depth assessment. Numerical criteria can be
adjusted to arrive at the appropriate number and can be selected to corre-
spond with data used in each country according to format and availabili-
ty. The parameters used as indicators will be selected based on their
availability. For example, most sewage treatment municipal plants measure
Biochemical Oxygen Demand (BOD) in effluent discharges and therefore
BOD will likely be selected for this sector, while one of the heavy metals
may be selected as the indicator for the industrial sector.

For preliminary screening it is proposed to make use of the "effective mass
of contaminant" methodology which was developed for the characteriza-
tion of different discharges (their quantity and tOXicity) and is based on
the IItoxic equivalent II concept. The {{effective mass of contaminantll

derived for a discharge can be used for the comparative assessment of dif-
ferent contaminant discharges where multiple contaminants may be
involved. The Hot Spots yielding the highest "effective mass of contami-
nant" would be promoted to Step 2 for more detailed evaluation.

The method makes use of existing contaminant loading estimates available
in the State Statistical Database (2TP - "Vodkhoz"), collected for most dis-
chargers in each of the three countries during the period from 2000 to
2002.

Calculation of the effective mass of contaminant for "Hot Spot X"(Mxl is
based on two parameters: mass of discharged pollutant "i" (m,), and rela-
tive toxicity of pollutant "i", defined by the coefficient of toxicity, Ai. The
coefficient of toxicity, Ai, can be calculated on a relative basis to the tox-
icity of ammonium sulphate which has a Maximum Permissible
Concentration, (MPC) value of 1 mg/L (State Surface Water Quality
Standards for Fishery):

Ai ~ MPC ammonium sulphate rng / L I
MPCi Irng / LI

For example,

for formaldehyde, A, ~ 4 since MPCfo,maldehyde~ 0.25 mg/L,
for ammonium perchlorate, Aj = 125 since MPC ammonium perchlorate = 0.008 mg/L.

14



The formula for calculating the "effective mass of contaminant i" for a dis-
charge is given by the following:

Mi [toRnes/year) = Aj [dimensionlessJ x mj [tonncs/yearJ

Masses of discharged pollutants by individual discharger for a broad range
of components (m; ) are stored in the Database "ZTP - Vodkhoz". Values
of Maximum Permissible Concentrations (MPCj) for different components
can be found in the State Surface Water Quality Standards (Fishery).

The total effective mass of discharged contaminants for the "Hot Spot
X"(MxJ is calculated as a sum of effective masses of discharged individual
contaminants:

x=LMi

Values of Mx for individual Hot Spots will be used as score values for the
preliminary screening and preliminary ranking of selected Hot Spots.

For multi-point sources of contamination such as those associated with large
industrial or municipal complexes, the effective mass of contaminant can
by assessed using the following formula which sums multiple point sources:

~'Mj=Ml+ M,+ ....+M.

It will be at the discretion of the National Experts whether there is any
merit in aggregating multiple discharges in this manner. The decision will
partly depend on whether mitigation can be applied over several sources
and whether a "bankable" project can be identified.

Being a simple system, the numerical screening may leave-out substantial
sources of contamination known to the NHSE. In addition to the above
methodology the preliminary screening has been augmented with addi-
tional criteria designed to ensure "Hot Spots" associated with most of the
major economic sectors are included and that there remains fleXibility to
promote some "Hot Spots" based on the professional judgement of the
National Experts. This is in recognition of the fact that some significant
"Hot Spots" may not meet the preliminary screen. These additional crite-
ria for promotion to Step Z are provided below (Table 1).
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Table 1 Hotspot Promotion Criteria For Preliminary Screening

2.4 ... 0.1240644 Sector 2.4 •••1 Factor
Municipal Sector M.J Total Annual Load [kg/year]. For

choice of arameter see notes ..
M.2 Total Annual Hydraulic Load iog

r~!1:1}{y~i1!l_
Industrial Sector ,Ll Total Annual Load [kg/year]. For

choice of arameter see notes ..
L2 Largest establishments in mo st

important industrial sectors fa r
each count

Agricultural Sector A.I Largest livestock establishm ents
in each country based on anim al

I ____ ~~_~~IJentsnot hectares ***
Other (Power Sector, 0.1 Significance to human and
etc. environmental health

Numeric Criterion*

! >2% of Total Annual
"Watershed" Load
>1% of Total Annual
"Watershed" Flow
>2% of Total Annual
"Watershed" Load
Professional Judgment by
National Experts.

--to:==,,::: --- ---Professional Judgment by
National Experts.

In Step 1 the NHSE will compile a full list of Hot Spots for each country
based on information available and shorten this list to manageable num-
ber of Hot Spots using the screening method If too few or too many Hot
Spots pass through the screening method, the parameters will be altered
until a manageable number of Hot Spots have been identified for further
assessment (Step 2). The IHSE will provide support and gUidance as need-
ed and will review the work conducted.

3.3 Step 2: Detailed Evaluation of Hotspots

The detailed evaluation of Hot Spots will be conducted using the scoring
sheets attached. A scoring sheet and a rationale document has been devel-
oped for each of the categories of Hot Spot issues as follows:

• Water Quality & Human Health Issues

• Pollution Control Issues

• Environnlental & Biodiversity Issues

• Economic Issues

actual numerical values to be adjusted based on data availability, "watershed" defined
on a country-specific basis given each country will carry out screening independently.
for Municipal Sector promote on the basis of BOD and Total Phosphorus loading which
will serve as surrogates for other potential contaminants in municipal discharges. For
the Industrial Sector use parameters for which reasonably good watershed loading inven-
tories are available

*** focus on livestock operations since fertilizer/pesticide issues mOTe readily addressed
through implementation of Best Management Practices
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The rationale documents explain why criteria have been proposed and their
relative importance.

A detailed evaluation is conducted using a numerical scoring methodolo-
gy. The four areas of interest, identified as Categories in the scoring
methodology, are broken into Subcategories of multiple questions
(Indicators) all of which are collectively referred to as Criteria. The scores
are transferred to a Summary Scoring Sheet which calculates the total score
of each Hot Spot after accounting for weightings. An example of the scor-
ing system is shown on the Scoring Summary Sheet

The initial activity required for the scoring methodology is the selection of
reasonable weightings to determine the relative importance of each indi-
cator. The weighting is undertaken at three levels (categories, subcategories
and indicators). Weightings are only relative between indicators in the
same subcategories, subcategories in the same categories and between cat-
egories. This approach makes selecting weighting factors relatively easy to
implement and revise as required. It eliminates any bias introduced
between categories and/or subcategories with many indicators compared to
those categories and/or subcategories with few indicators. Once weightings
have been assigned, the relative weightings of indicators can be determined
as shown in the green column of the scoring sheet.

The range of scores was designated as a to s. The range can be altered as
desired (i.e., a to 100) to provide greater refinement of resolution (more
detailed discrimination between criteria). It was considered that a range of
a to 5 proVided an appropriate amount of discrimination for the evalua-
tion.

A scoring sheet with proposed weightings has been provided with the guide-
line. As one of the their first tasks, the NHSE were reqUired to review and
revise the proposed weighting values. The NHSE wi11complete the scor-
ing sheets for each of the short-listed Hot Spots using data available in
national and regional centres. The International Hot Spots Experts (IHSE)
wi11provide support and guidance as needed and will review the work con-
ducted.
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During this process, a data quality assessment will be conducted by the
NHSE for each country to be used in a sensitivity analysis of the scoring
methodology.

3.4 Step 3: Prioritizotion of Hotspots

The prioritization of the Hot Spots would be based on the scores deter-
mined from the previous step (Step 2) with the highest scores being pro-
moted. Some latitude should be allowed for flexibility in developing the
final list for immediate implementation of corrective action (i.e., initial mit-
igation estimates and funding list). For example, a good range of the major
industries in each portion of the basin should be represented.

The NHSEwill prioritize the short-listed Hot Spots using the results of Step
3 and identify the Hot Spots which will proceed to Step 4. We propose
that the number of Hot Spots to be subject to Step 4 is as follows:

• Belarus: 5 Hot Spots

• Russia: 5 Hot Spots

• Ukraine: 10 Hot Spots

The lHSE will provide support and guidance as needed and will review the
work conducted.

3.5 Step 4: Identificotion of Mitigation Measures and
Associated Costs

For selected Hot Spots, mitigation measures will be proposed and costs for
their implementation estimated. This work will be primarily conducted by
the NHSE for Pollution Control and Economics. Their IHSE counterparts
will provide support and introduce their experience in implementing con-
trols outside of the region.

The results of this step will be reported in a similar format to the Project
Plans prepared by the Danube Pollution Reduction Programme for the 1998
National Reviews.
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Mitigation measures will include the installation of treatment technologies,
improvements of operating procedures and also adopting new policies, leg-
islation and practices.

A cost -benefit analysis of the proposed measures will be conducted by the
NHSE for economic issues with support from their SLE&C counterpart.

3.6 Step 5: Reporting

The findings of the steps above will be summarized in reports - National
Pollution Reduction Reports/National Reviews. NHSEs of each participat-
ing country will produce a National Pollution Reduction Report represent-
ing a situational analysis of the country in terms of identification and
analysis of sources of pollution for the Dnieper River Basin. The three
National Pollution Reduction Reports/National Reviews will be later com-
bined in the Final Regional Report on Pollution Reduction Measures for the
Dnieper River Basin.

Format of Table of Contents for National Pollution Reduction Report

EXECUTIVE SUMMARY

1. INTRODUCTION
1.1 Objectives
1.2 Scope of Work

HOT SPOT DEF1NlTION

METHODOLOGY
3.1 Summary of Approach
3.2 Step 1 - Identification and Preliminary Screening
3.3 Step 2 - Detailed Evaluation of Hotspots
3.4 Step 3 - Prioritization of Hotspots
3.5 Step 4 - Identification of Mitigation Measures and Associated Costs
3.6 Step 5 - Reporting
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PRELIMINARY SCREENING

POLLUTION SOURCES ISSUES
Sources and Quality of Information
Detailed Evaluation
Evaluation Results

WATER QUALITY AND HUMAN HEALTH ISSUES
Sources and Quality of Information
Detailed Evaluation
Evaluation Results

ENvmONMENT AND BIODIVERSITY ISSUES
Sources and Quality of Information
Detailed Evaluation
Evaluation Results

ECONOMIC EVALUATION ISSUES
Sources and Quality of Information
Detailed Evaluation
Evaluation Results
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PRIORITIZATION OF HOT SPOTS
Overall Prioritization
Selection of High Priority Hot Spots

IDENTIFICATION OF MITIGATION MEASURES
10.1 Introduction
10.2 Project 1

Description of Mitigation Measures
Cost Estimates
Technico-Economic Evaluation
Recommendations

10.3 Project 2
Description of Mitigation Measures
Cost Estimates
Technico-Economic Evaluation
Recommendations
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10.4 Project 3
Description of Mitigation Measures
Cost Estimates
Technico-Economic Evaluation
Recommendations

IO.S Etc. ..

HOT SPOTS SUBJECT TO QUALITATIVE DESCRIPTION
Pollution Sources
Water Quality
Biodiversity

POTENTIAL SOURCES OF ADVERSE EFFECTS (POTENTIAL HOT SPOTS)

RECOMMENDATIONS

NGO STATEMENT

REFERENCES

Tables: Scoring results, etc.,
Figures: Maps locating Hot Spots, ecological receivers, etc.
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3.7 Preferences

Numerous sources were used to develop the methodology, the most impor-
tant are shown below:

'Transboundary Diagnostic Analysis for the Dnieper River Basin: Synthesis
Report', UNDP, UNEP, GEF, 1997
'Environmental Situation in the Lower Dnipro River Basin', a.G. Vasenko,
Ukrainian Scientific Centre for Protection of Waters, Water Quality Research
Journal Canada, 1998, Volume 33, No.4, 457-487
Convention on Cooperation for the Protection and Sustainable Use of the
Danube River Basin' Danube River Protection Convention
'National Reviews 1998', Danube Pollution Reduction Programme
'GlWA Methodology: Stage 1: Scaling and Scoping: Guidance to the
Methodology and its Use', Global International Waters Assessment, July
2001
'Report of the GIWA Methodology Testing Workshop in the Gulf of Thailand
System', Southeast Asia Global Change STARTRegional Centre, July 2000
'Protocol for the Protection of the Mediterranean Sea against Pollution from
Land-based Sources and Activities'
Methodology of the integral pollution assessment, from monograph of V.
K. Papisov, Nauka Press, Moscow, 1989

Many other sources of information, internet web sites and published reports
provided valuable aid and gUidance for many issues but are not listed above.
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4.0 Pollution Control Issues

4.1 Preamble

Industries and wastewater treatment plants directly discharging effluents to
the Dneiper River watershed are to be evaluated with respect to their des-
ignation as a "Hot Spot" by virtue of two considerations: (1) their charac-
teristics i.e. flow rate and quality and (2) treatment, monitoring and type
of discharge.

Regarding characteristics, the intent is to promote dischargers of large vol-
umes of effluent and dischargers of large loads of specific, basic parameters
which would directly impact on river water quality. These basic or con-
ventional parameters typically are also the parameters for which Best
Available Treatment (BAT)technologies can be applied, operated and mon-
itored with respect to adequate performance.

The type and degree of wastewater treatment already in place also must
also be considered in promoting industries to "Hot Spots". By including
this consideration, credit can be given to dischargers of large volumes of
fully treated wastewater. Thus, large wastewater treatment plants and indus-
tries would not necessarily be promoted to Hot Spots based solely on size
and conversely preference will be given, for example, to smaller industries
having no effluent treatment at all.

Credit is also given to dischargers who (a) already have in place good efflu-
ent monitoring (flow measurement, sampling and analytical) programs and
(b) discharge effluents intermittently and / or through well designed and
constructed sub-surface river outfalls and diffusers. Data provided by those
per (a) above can be considered more reliable and accurate. Those dis-
chargers meeting criterion (b) above will likely be creating smaller zones of
adverse (toxic) river water quality and may be allowed to discharge efflu-
ent with higher concentrations of certain non-persistent parameters.

Following is a brief description and rationale for inclusion of each specif-
ic criterion on the Hot Spot Evaluation sheets.

The scoring methodology allows alternative questions to be answered for
the same criteria when appropriate. For example, flow rates from munic-
ipal wastewater treatment plants tend to be much larger than from indus-
trial complexes, therefore, there are two sets of evaluation data for Criterion
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No. 1.1: one pertaining to municipal waste water treatment plants and one
pertaining to industrial complexes. With respect to Hot Spots that do not
fall into either of the two categories above, select the evaluation data based
on the characteristics of the effluent (i.e. storm water discharges and agri-
cultural run-off would both most likely fit with the evaluation data for
municipal wastewater treatment plants.

Additionally, for wastewater characteristics, it is acknowledged that it is
unlikely that all Hot Spots will have laboratory analysis characterizing the
wastewater for every parameter proposed. Thus, for every evaluation ques-
tion pertaining to specific contaminants, an alternate question is proposed
that relies on professional judgement. Similarly, for loadings, there is an
alternate question to those relying on data which relies on professional
judgement. Criteria scoring based on professional judgement has a maxi-
mum score of 3 as opposed to 5 for measured results in order to compen-
sate for uncertainty.

4.2 Wastewater Treatment and Discharge

4.2.1 Normal Total Effluent Flow Rate

Industrial: For a given industrial sector, this criterion will allow separation
of industrial facilities based on size. Wastewater generation rates are typi-
cally proportional to production rates. Industries with effluent flow rates
greater than 2500 m3/day would be considered very large, 1000 m3/day
medium and less than 50 m3/day small.

With this scoring criterion, credit would be given for large industries which
have implemented or achieved water conservation measures (i.e. lower efflu-
ent rate per unit of production).

Municipal: As municipal wastewater treatment plant effluents tend to be
larger than their industrial counterparts, the rates have been increased based
on professional judgement. The rate ranges have been modified to incre-
ments of 1000 m3/day. The National Experts will utilize official informa-
tion contained in the 2TP reports for effluent rate data.
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4.0 Pollution Control Issues

4.2.2 Proportion of Effluent Treated

Both continuous and intermittent effluent discharges must be scored in this
criterion, so that while all continuous process effluent streams may be treat-
ed, spills and clean out wastewater may not be and may have significant
impacts. This would be the case, for example, for base metal mining where
processing effluents were being treated but discharging from tailings dams
were not.

4.2.3 Dilution/Mixing

To account for the assimilative capacity of the river, the hydraulic flow rate
of the discharge, m3/d, should be included in the evaluation. This can be
accomplished by ranking the dilution factor, river flow to effluent discharge.
We propose to use the minimum average 7-day river flow with a recurrence
interval of 10 years (7QlO) as a standard river flow criterion. This is used
by industry in New York State as a guideline for monitoring industrial waste
discharges.

For point source discharges to rivers/streams, Ontario Ministry of the
Environment (MOE) uses the 7Q20 low flow statistic (the minimum 7-day
average low flow with a recurrence period of 20 years) - i.e. a 5% chance
of there being inadequate streamflow to meet the minimum acceptable dilu-
tion in any given year.

for discharges to lakes (reservoirs) and interconnecting channels, discharges
directly to a shoreline are not acceptable (MOE). A shoreline discharge of
storm water and/or cooling water may be considered on a case-by-case basis.

In the Great Lakes, initial mixing for discharge diffusers in lakes must have
a minimum near field (initial mixing) ratio of 20:1. Specification of addi-
tional site-specific conditions (e.g. spawning shoals, beaches, drinking water
intakes, minimum depth of submergence and distance offshore, etc.) are
based on the professional judgment of the reviewer (MOE staff).

For the Dneiper River Basin, the low flow criterion was discussed with the
National Experts. The 7QlO flow rate is not used and it was suggested to
base the discharge dilution on 95% of the inter-season river water flow rate
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4.2.4 Secondory Contributors

For both municipal wastewater treatment plants and industrial dischargers.
contribution to the effluent by secondary sources can have an important
impact on effluent quality. For industry, secondary contributors are less
under control than their own operations and therefore add uncertainty to
effluent quality and thus greater concern for adverse impacts. For munic-
ipal wastewater treatment plants, the greater the portion of the effluent
whose source is industrial, the more likely that contaminants such as heavy
metals and petroleum products will be present in the effluent.

4.2.5 Method of Discharge

The method of discharge of treated or untreated effluent will impact on
the location and size of the mixing zone where toxic conditions could exist.

Full credit is given for situations where there is no discharge by virtue of
complete containment, recycling, re-use, etc.

Uncontrolled discharges would be those with no distinct point of discharge
which could be readily sampled. Such would be the case if no collection
sewers or pipes were evident and discharge was by overland routes.

Discharge into the sub-surface, either controlled or not, is considered less
desirable based on the potential for the contamination of groundwater
which is used as a supply of potable water for a large number of commu-
nities.

4.2.6 Frequency af Discharge

While intermittent discharge is considered as haVing less impact than con-
tinuous discharges because there would be times when local impairment of
water quality does not occur, intermittent discharges can be more detri-
mental to fish and other aquatic life if they are present at the point of dis-
charge and then could be subject to rapid changes in water quality. Mobile
aquatic life will often stay away from continuous discharge mixing zones.
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4.0 Pollution Control Issues

4.2.7 Frequency of Flow Monitoring

High frequency of flow monitoring implies better actual or potential envi-
ronmental management and control.

Continuous flow monitoring would generally be preferred to intermittent
flow monitoring so that possible uncontrolled discharges are known and
hopefully controlled. However, where effluent flow remained constant,
intermittent flow monitoring would be acceptable.

4.2.8 Frequency of Sampling and Analysis

High frequency of effluent sampling and analysis implies better actual or
potential environmental management and control.

Continuous effluent sampling and analysis would generally be preferred to
intermittent sampling and analysis so that possible uncontrolled discharges
are known and hopefully controlled. However, where effluent quality
remains constant, intermittent or grab sampling and analysis would be
acceptable. Continuous sampling would have to be done initially and peri-
odically thereafter to confirm the invariability of effluent quality.

4.2.9 Type of Sampling

Continuous, composite sampling is preferred to grab sampling so that inter-
mittent quality spikes are captured. However, as for the frequency of flow
monitoring, sampling and analysis, grab sampling of effluents with con-
stant quality (as determined by initial and confirmed by periodic continu-
ous sampling) would be equivalent.
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4.3 Wastewater Characteristics

The ranking of the severity of the impact on the environment is based on
6 categories as follows:

0- no effect, 1- slight effect, 2 - moderate effect, 3 - major effect,
4 - severe effect, 5- extreme effect

_ .._-------

I

,

I-- ---

4.3.1 Oxygen Demanding or Depleting Materials

This criterion is rather subjective in that under certain circumstances, BOD
or COD discharge loads or concentrations could fluctuate as a result of
intermittent, highly polluting operations.

Also for certain industries, such as agri-food, and especially where there is
no effluent treatment, BOD / COD concentrations will be very high.

If BOD or COD data is unavailable, total organic carbon (TOC) or dissolved
organic carbon (DOC) data can be used.

4.3.2 Nitrogen

Nitrogen in the form of nitrites, nitrates and organic nitrogen contributes
to river water eutrophication.
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4.0 Pollution Control Issues

4.3.3 Ammonia

Ammonia is included because of its acute toxicity to aquatic life particu-
larly at higher pH.

4.3.4 Phosphorus

Phosphorus in the form of ortho-phosphates and condensed phosphates
contribute to water eutrophication.

4.3.5 Total Suspended Solids

This quality parameter impacts water clarity and build up of sediment at
the point of discharge and possible movement downstream. The second-
ary characteristics of the solids are not specified e.g. biodegradability, spe-
cific gravity} particle size} hazardous constituents, etc.

Suspended solids containing toxic organics, heavy metals and the like will
be scored under their specific criteria.

4.3.6 Phenols

The non-specific phenol parameter is useful for initial evaluation of waste-
waters particularly from petroleum and petrochemical plants. Phenois are
also good indicators of water contamination from organic chemical facili-
ties and the presence of other organic compounds. At low concentrations,
phenols impart objectionable taste and odour to drinking water.

4.3.7 Persistent Organic Pollutants

Persistent organic poliutants (Pal's) are those organic compounds which do
not readily (bio)degrade in the natural environment and therefore tend to
accumulate in sediment and aquatic life. These compounds include spe-
cific pesticides and herbicides, PCB, polyaromatic hydrocarbons (PAH), halo-
genated organic chemicals and others.

The type and ioad or concentration of persistent organic compounds dis-
charged will depend on the industry. While many of these compounds
can be detected at low (trace) concentrations in many if not all industrial
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discharges, the intent is to identify those discharges containing relatively
high loads or concentrations which would be associated with their use as
raw materials and generation as un-recovered or un-treated by-products or
products.

While all detected POPs are grouped in this criterion, information available
which identifies specific compounds and their discharge concentration or
load would also be useful to assist in subjective evaluation as hot spots.
For example, more acutely toxic POPs could receive a higher weighting.

4.3.8 Oil and Grease

There are usually two discharge limits for oil and grease - one for animal
or vegetable oil and grease and the other for mineral or synthetic oil and
grease. Discharge limits are usually an order of magnitude more stringent
for the latter type as animal and vegetable oil and grease is typically more
biodegradable. However, both are aesthetic quality criteria. The concen-
trations of animal/vegetable fats and oils in the scoring matrix have been
reduced to reflect more likely actual concentrations encountered in certain
industrial discharges.

4.3.9 Heavy Metals

The eight heavy metals of concern are iron, copper, zinc, nickel, chromi-
um, cadmium, lead and mercury. Metals concentrations and loads are to
determined as total (dissolved + solid). The impact of heavy metals on the
environment relates to water and sediment quality. Dissolved metals impact
primarily on toxicity to aquatic life and drinking water toxicity and aes-
thetics i.e. taste. Evaluation should be made of each of these heavy met-
als, indiVidually, rather than collectively.

4.3.10 Radioisotopes

The main radioisotopes of concern are Ce137 and 5r90 which arise from
the nuclear power industry.
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4.0 Pollution Control Issues

4.4 Pollution Loadings

While the concentration of contaminants in a discharge have immediate
effect on receiving waters, contaminant loadings are also important to the
overall ecologicai health and beneficiai use of a river system. Thus, a sim-
ilar scoring methodology has been created for loadings following the same
contaminant-by-contaminant approach as the previous section.

The loads are represented by the percentage of total load at the nearest
downstream national boundary (e.g. Ukraine's would be a percentage of the
loading that reaches the Black Sea minus the national loads from Belarus
and the Russian Federation). Professional judgement is based on high,
medium, low and none.

The National Experts indicated that loading information for all but 6 of
the parameters may not be available. The six parameters for which data is
routinely recorded are BOD, COD, ammonium nitrogen, iron, copper and
oil. Where loading data is unavailable for specific other parameters, the pro-
fessional judgement of the National Experts can be used to estimate qual-
itatively whether loadings would be expected to be high, moderate, low or
non-existent.
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5.1 Preamble

The water quality scoring focuses primarily on the beneficial uses of the
river which have a significant impact on human health. It was not con-
sidered prudent to place too much emphasis on measured instream water
quality data as it would likely not be adequate to separate the contribution
of individual Hot Spot discharges to the measured impact on river quality
(i.e., upstream and downstream river quality data isolating each specific dis-
charge wi!! not be available). Therefore it was assumed that the prelimi-
nary "short-listing" criteria and the municipal and industrial pollutant
source scoring would isolate the most significant Hot Spots from a loading
perspective and hence potential impact basis, including contribution to
Transboundary Pollution.

5.2 Drinking Water Supply

5.2.1 Location of Nearest Municipal Drinking Water Withdrawal

This criteria establishes the proximity to the nearest drinking water with-
drawal downstream of the Hot Spot. Municipal systems have been speci-
fied to distinguish from individual water takings. The criterion is based on
the assumption that pollutant assimilation and drinking water supply are
incompatible uses in close proximity. For scoring purposes it has been
assumed that all existing drinking water treatment plants are not adequately
designed to treat the river water supply , or if adequately designed, not
maintained or operated to appropriate standards. If there are exceptions
to this assumption, these treatment plants can be excluded from consider-
ation in this criterion.

5.2.2 Municipal Drinking Water Withdrawals Under the Direct Influence
of River Quality

This criteria examines whether the nearest downstream drinking water with-
drawal is influenced by river quality recognizing that in numerous instances
well water supplies (and not direct river withdrawals) are used as the source
of municipal water supplies. The criterion is based on an evaluation factor,
?, which establishes for a given well supply its relationship or connectivi-
ty to the river (surface water). The evaluation system takes into account
the physical relationship and distance between the well and the river or
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time for contaminant migration between the river and the welL The evai-
uation methodology is detailed in Appendix _. For scoring purposes it
has been assumed that water suppiies under the direct influence of the river
(surface) waters would obtain the highest scores,

5.2.3, Population Being Supplied By River Water Within 25 Km
Downstream of Hot Spot

A pollutant discharge can pose a threat to drinking water suppiy with the
overall risk greater where higher populations are dependent on the river
supply, The specified 25 km iimit was arbitrarily selected for comparison
purposes and does not represent a real measure of the potential impact
zone.

5.3 Recreation

While local residents may place a high value on recreational pursuits in
and on the river, the Recreation scoring criteria should be assigned a lower
weight relative to Drinking Water Supply given the greater health risks asso-
ciated with the latter. For contact recreation (e.g. swimming) typically bac-
teriological quaiity is the primary focus however aesthetics (as governed by
nutrient and suspended soiids loadings) are also clearly relevant,

5.3.1. Recreational Bathing Areas Located Near The Hot Spot

The presence of a recreational bathing (swimming) area in close proximi-
ty to a Hot Spot discharge is a potential source of concern. Greater dis-
tance downstream assumes greater pollutant assimilative potential and
hence reduced concern (and score). The downstream distance cut-off of
10 km used in the scoring criterion versus the 25 km distance used in the
drinking water supply criteria, was selected to partly account for the reduced
weight to be appiied for recreation relative to drinking water supply

5.3.2. Other Aquatic Recreational Activities Near The Hot Spot

Rowing, sailing and other aquatic recreational activities may result in direct
contact and exposure to the river water. Poor aesthetics (eg., eutrophica-
tion, colour, odour) will diminish enjoyment of these activities.
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5.3.3 Any Illnesses Attributed To The Recreational Areas

This criterion was ·developed to provide higher scores to Hot Spots which
have the potential to be directly implicated with causing illness in people
engaged in recreational activities regardless of whether the Hot Spot is the
confirmed cause of the reported illness. The criterion assumes that a con·
taminated recreational area should not be further stressed.

5.3.4. Hot Spot Identified as Source of Illnesses

This criterion was developed to provide higher scores to Hot Spots which
have been directly implicated with causing illness in people engaged in
recreational activities. The criterion provides a zero score to a Hot Spot
which is not characterized by bacteriological releases and hence cannot be
identified as a source of illness.

5.4 Fishing - Recreational

For recreational fishing (Criterion 3.1) the potential impact on fishing
opportunities is determined by using proximity of established licensed fish-
ing areas to the Hot Spot discharge. Commercial fishing is addressed in
Criterion 4.1. The overall health of the fisheries is considered under
Environmental, Biodiversity & Natural Areas Issues.

5.4.1 Proximity of Recreational Fishing Areas and Sustainability

This criterion focuses on the potential impact on recreational fishing oppor-
tunities by using proximity of fishing areas to the Hot Spot discharge.
While it is recognized that recreational fishing is conducted throughout the
watershed, the scoring system has been based on proximity of designated,
licensed recreational fishing areas to help differentiate Hot Spots. The high-
est score is assigned to Hot Spots which have already been identified as
having adversely impacted these recreational fishing areas. So as not to
bias the scoring, the scoring criteria take into account the possibility that
no recreational fishing is carried out anymore at some locations because
river conditions are so degraded. In these cases it is assumed that further
degradation is unacceptable and a high score is warranted.
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5.5 Fishing - Commercial

For commercial fishing (Criterion 4.1) the original intent was to base the
scoring on human exposure (health risks) to trace organics and heavy met-
als which may bioaccumulate in fish flesh. While testing of commercial
fish for potential contamination prior to their reaching the market is rou-
tinely carried out, no overall database of contaminant levels in fish are
maintained in the three countries. Several scientific studies on bioaccu-
mulation are available or underway, however these are very site-specific,
research-oriented studies (often focused on specific fish organs) which can-
not be applied basin-wide. For this reason the commercial fishing criteri-
on was modeled after that developed for recreational fishing. The overall
health of the fisheries is considered under Environmental, Biodiversity &
Natural Areas Issues.

5.5.1. Proximity of Commerciol Fishing Areas and Sustainability

This criterion focuses on the potential impact on commercial fishing oppor-
tunities by using proximity of designated. licensed commercial fishing areas
to the Hot Spot discharge. The closer the licensed commercial fishing areas
are to the Hot Spot. the greater the overall risk to human consumers. The
highest score is assigned to Hot Spots which have already been identified
as having adversely impacted these commercial fishing areas. So as not to
bias the scoring, the scoring criteria take into account the pOSSibility that
no commercial fishing is carried out anymore at some designated locations
because river conditions are so degraded. In these cases it is assumed that
further degradation is unacceptable and a high score is warranted.

5.6. Agricultural Water Taking

5.6.1. Agricultural Water Utilization In Proximity to Hot Spot

Agricultural water taking for crop irrigation and livestock watering are
important uses of the river particularly in the lower reaches of the river.
Proximity to a Hotspot is used as a potential indicator of increased risk to
livestock and crops. Scoring assigns higher risk to areas where this bene-
ficial use is carried out more extensively. The degree of use is a relative
scale which must he determined and applied by each national expert inde-
pendently.
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Data sources to be used to determine utilization include: presence of large
pumping stations (investment), crop water consumption normals in con-
junction with areas (hectares) under cultivation for specific crops, calculat-
ed water deficits by basin area and licensed water taking volumes.
[Note: In Russian/Ukrainian the term irrigation encompasses land drainage
activities and hence should be used with caution.j

5.7. Sediment Quality

5.7.1. Sediment Contamination

For the purposes of this criterion, an area of sediment contamination is
defined as an area where the sediment quality concentration for at least
one parameter is over five times the respective sediment background con-
centration for that parameter. The criterion assumes that there will likely
not be enough data available to attribute sediment contamination to a spe-
cific Hot Spot discharge. However, where the Hot Spot is the confirmed
source of the contamination, the highest score is assigned. A score of zero
is assigned if the Hot Spot discharge does not contain significant quanti-
ties of the subject contaminant parameter on which the contamination was
defined.

5.8. Transboundary Issues

5.8.1. Proximity to National Boundaries

This criterion reflects one of the stated objectives of this UNIDO project to
reduce transboundary transport of pollutants and loadings to the Black Sea.
Hot Spots located in close proximity to national boundaries (or the Black
Sea) warrant higher scores than those more distant as they will have a
greater impact on their downstream I/neighbours".
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6.1. General

The following is an item-by-item explanation of the scoring methodology
for environmental and biodiversity issues. Sections 1.1 to 1.5 describe the
indicator criteria which establish the proximity of environmental receptors
to sources of pollution. Proximity will be assessed by mapping. The var-
ious types of receptors have been separated only to allow the opportunity
for different weightings denoting relative importance. Receptors will be
identified by published sources such as the "Red Book" for each of the
riparian countries as well as by the knowledge of each individual expert
for biodiversity. The first three indicator criteria relate to areas officially
protected by government decree. The final two indicator criteria relate to
areas that are not officially protected but have been identified by scientif-
ic authorities as significant. The environmental receptors do not have to
be located downstream of the Hot Spot. The National Experts will use their
judgement to apply a modifier to the score based on the likelihood of
impact. This likelihood will be assessed by considering the relative posi-
tion of Hot Spot and the receptor (upstream/downstream, side of bank,
water fiow, breadth of river, mixing, intervening islands, sand banks, etc.)
as well as the mobility of the receptors (fish or waterfowl). The modifier
will be as follows:

+ 1-5 potential for direct or indirect impact

insufficient evidence for assessment

- 1-5 unlikely to have direct or indirect impact

The maximum score will always be 5 and the minimum score always O.
The selection of the modifier will be made by the National Expert of each
riparian country and be fully justified in the comment section of the work.

The final indicator criteria (1.6) relates to a more substantial linkage
between the Hot Spot and the receptor than described above. The deter-
mination will be made based on the results of scientific studies, observed
impacts on receptors or experience from similar situations. This indicator
criteria has been given the highest weighting and addresses both proven
impacts and suspected impacts.
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6.1.1. Location Near Wildlife Sanctuaries

This criteria estabiishes the proximity to the nearest of these potential recep-
tors but does not necessariiy assume there is an impact on officially desig-
nated wiidiife sanctuaries (officially protected). The criteria was seiected
because it is easiiy measurable when the wildiife sanctuaries are defined
and the Hot Spot is an identified point source or, if a non-point/diffuse
source, is a local source (i.e. munIcipal storm sewers from a defined area
such as a city or a town). It is anticipated that the effects of individual
Hot Spots on individual wiidlife sanctuaries have not been defined in many
cases. Whether the Hot Spot is having an impact on these areas is not
accounted for in this criteria (other than the modifier scheme identified
above).

6.1.2. Location Near National Parks

This criteria has the same objective as 1.1 but with respect to National Parks
as opposed to Wiidiife Sanctuaries. National Parks are officially designat-
ed protected areas.

6.1.3. Location Near Areas Frequented by Rare and Endangered
Species

This criteria has the same objective as 1.1 but with respect to areas fre-
quented by rare and endangered species as opposed to Wiidiife Sanctuaries.
These areas would be those that are officially designated protected areas.
Such determinations would be made by referring to the "Red Book" or other
pubiished sources.

6.1.4. Location Near Unprotected Areas of Ecological Significance

This criteria has the same objective as 1.1 but with respect to areas of eco-
logical significance as opposed to Wiidlife Sanctuaries. These areas would
be those that are not officially designated protected areas. These areas may
include areas identified through scientific studies as being important spawn-
ing grounds, habitat, nesting, or stopover spots for both migratory and non-
migratory species.
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6.1.5. Location Near Environmentally Sensitive Areas

This criteria has the same objective as 1.1 but with respect to areas defined
as "Environmentally Sensitive Areas" (ESA) as opposed to Wildlife
Sanctuaries. These areas would be those that are not officially designated
protected areas. For the purpose of this methodology, ESAhas been defined
as an area with a high biodiversity determined by the professional judge-
ment of the NHSE based on the number of species present, various biotic
indices which may be available and other applicable sources of informa-
tion.

Biotic indices will be used as they are available. Such indices may include
the Trent Biotic Index (Woodiwiss) and oligochaetal index (Goodnight-
Whitely) for zoobenthos as well as the Saprobe Index for phyto- and zoo-
plankton.

6.1.6. Identified Adverse Impacts

It is assumed that in some cases, although not comprehensively, that
adverse impacts on environmental features (Wildlife Sanctuaries, National
Parks, etc.) may have been studied. When such information is available,
this criteria allows it to be entered in the rating system.

6.2. Aquatic Spedes (Fish)

6.2.1. Adverse Impacts To Fish Habitat

In the event the impacts to the habitat of fish from the Hot Spot have
been suspected, identified or studied, this criteria allows for the situation
to be scored accordingly. It is not anticipated that such studies are wide-
ly available for individual Hot Spots.

6.2.2. Fish Kills

This criteria accounts for any fish kills in the area of specific Hot Spots.
The fish kill may be attributable to a specific Hot Spot, potentially attrib-
utable or not attributable, each category decreasing in scoring weight.
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6.2.3. Reproductive Impacts On Fish Species

In the event the impacts to fish species in the form of reproductive effects
as evidenced by abundance, diversity or community structure, have been
identified through studies, this criteria allows for the situation to be scored
accordingly. It is not anticipated that such studies are wideiy available for
individual Hot Spots. The effects may be attributable to a specific Hot Spot,
potentially attributabie or not attributable, each category decreasing in scor-
ing weight.

6.3. Aquatic Species (Benthic)

6.3.1. Impacts On Benthic Species

In the event the impacts to benthic species in the form of reproductive
effects as evidenced by abundance, diversity or community structure, have
been identified through studies, this criteria allows for the situation to be
scored accordingly. It is not anticipated that such studies are widely avail-
able for individual Hot Spots. The effects may be attributable to a specif-
ic Hot Spot, potentially attributable or not attributable, each category
decreasing in scoring weight.

6.3.2. Biotic Index

In areas within the proximity of the Hot Spot for which a biotic index has
been determined, this information will be used to assess the relative sig-
nificance of the Hot Spot. For this criteria, proximity will be determined
by the NHSE using professional judgement and based on the likelihood of
significant impact. It is assumed that the areas subject to monitoring by
biotic indices will be downstream from the Hot Spot and within a reason-
able distances (i.e. 5 km) so that an impact is possible. The Trent Biotic
Index for zoobenthos as defined by Woodiwisss (1964) will be used. This
is a measure of structure for zoobenthos. The higher the index the more
diverse the zoobenthos community is and, therefore, the more important
the area is with respect to biodiversity. Thus, this criteria is not a meas-
ure of impact from the Hot Spot but an measure of proximity to an area
of significant biodiversity.
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6.4. Aquatic Species (Waterfowl)

6.4.1. Adverse Impacts To Waterfowl Habitat/Nesting Areas

Similar to that for fish (2.1), this criteria allows for scoring in the event
the impacts to waterfowl habitat or nesting areas from the Hot Spot have
been suspected, identified or studied. It is not anticipated that such stud-
ies are widely available for individual Hot Spots.

6.4.2. Adverse Impact To Migratory Species

Similar to impacts to local waterfowl (4.1), this criteria allows for the scor-
ing of impacts on migratory bird species. The congregation of migratory
birds would have to be significant for the assessment. Such impacts may
have been identified in studies.

6.5. Plant Species

6.5.1. Adverse Impacts To Plant Species

This criteria allows for scoring in the event the impacts to plant species
from the Hot Spot have been suspected, identified or studied. It is not
anticipated that such studies are widely available for individual Hot Spots.
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7.0 EconomicIssues

7.0. Context

While most criteria developed for "Water Quality," "Pollution Control" and
"Environmental! Biodiversity & Natural Areas!! are based on traditional
monitoring and standard diagnostic measures} "Economic Issuesll are neb-
ulous. The immediate challenge is to develop criteria based on the direct
effect of pollution on the economic well being within the Dnieper River
Basin.

7.1. Statement of Problem'

The Dnieper is the third largest river in Europe. It is 2,200 km long and
covers a drainage basin of 509,000 km', comparable to the size of France.
It extends into the territories of Russia (20')i, of the river basin), Belarus
(23%) and Ukraine (over about 55% of the river basin). Over 84% of the
river's total annual flow is collected in the upper parts of the basin (Russia
and Belarus total 44.8 km'). However, most of this water is consumed by
industrial and agricultural activities in the middle and lower stretches of
the river in Ukraine - the annual discharge at the estuary is only 8.5 km'.
The Dnieper is a vital artery for these three countries and it provides an
economic lifeline to industry, agriculture and the population. It is there-
fore understandable that there are many concerns about the water quality
of the basin and its overall ecosystem health, as well as the health of the
human population affected. There are over 33 million people liVing in the
Dnieper Basin - 22 million of these live in Ukraine and rely directly on
drinking water supplied from the river. Unfortunately, most of the river
contains water of poor quality, which can be attributed to the follOWing
factors.
- the high industrial density and urban population.
- the fact that only 45% of wastewaters receive some kind of treatment.
- the high concentration of nutrients, BOD, bacteria, heavy metals and toxic
organic contaminants, which results in water quality classified as "bad" to
lIextremely bad".
The excessive damming of the river system, with six major reservoirs on
the main stream and over 50Q smaller dams on the tributaries that gener-
ate electricity for heavy industry. This results in the accumulation and fre-

I Source: Foreword, "Why the Dnipro?" Ken Babcock and Jan Barica, International
Development Research Centre; Water Quality Resources Journal Canada; Vol 33, No.4,
453-455; 1998.
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quent resuspension of highly contaminated sediments and their transport
downstream, and the development of nuisance algal biooms and their con-
sequent production of algal toxins, anoxia, massive fishkiils and suspected
carcinogenic com pounds.
Large-scale and extensive water extraction for agricultural and industrial
use, particularly for metallurgic industrial complexes which discharge
untreated or inadequately treated process water into the river.

Intensively farmed areas with a history of over fertilization to compensate
for the loss of agricultural land due to urban, mining and industrial devel-
opment.
The aftermath of the ill-fated nuclear complex at Chernobyl following the
1986 accidental meltdown of one of its reactors, whereby vast areas of east-
ern and northern Europe were contaminated by radioactive fallout. Large
quantities of radioactive caesium were carried into the Dnieper system and
ultimately deposited in the sediments of the water reservoirs.
The frequent accidental spilis of contaminated wastewater into the river
and, on occasion, into the drinking water supply itself.
Consequently, heavy metals, PCBs, PAHs and pesticides contaminate the
aquatic biota. The diversity of planktonic and fish communities has
declined significantly, and the population numbers have often been deci-
mated. Last, but not least, the health of the human population in the basin
is being affected. Recently, outbreaks of cholera and hepatitis have become
frequent.

All of these factors, in one way or another, affect the economy of com-
munities within the region. Numerous factors can be assessed in the devel-
opment of scoring scheme to prioritize hot spots to identify a short-list for
subsequent evaluation. A first step in developing the scoring scheme is
review some key concepts of environmental economics and develop
assumptions to provide a boundary for the evaluation.

7.2. Key Concepts of Economic Evaluation of Environmental Issues
- Theory, Approaches and Tools

While much attention and detail has been identified below, the discussion
and recognition of these concepts will greatly assist in focusing the Phase
1 evaluation of Economic Issues.
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7.0 EconomicIssues

7.2.1. Externalities

For many years, externalities} such as pollution} was considered a "market
failure." For purposes of developing the rationale for the economic valua-
tion of hot spots, the following definition of an externality' will be used
for this analysis, and must satisfy both of the following conditions:

Condition 1: An externality is present whenever some individual's utility
or production relationships include real (that is, non-monetary) variables,
whose values are chosen by others (person, corporations, governments),
without particular attention to the effects on that individual's weifare.

Condition 2: The decision maker, whose activity affects others' utility lev-
els or enters their production functions, does not receive (pay) in com-
pensation for this activity an amount equal in value to the resulting benefits
(or costs) to others.

Condition 1 stipulates that actions are inadvertent and, thus, non-deliber-
ate. Condition 2 emphasizes that costs, and in this case consequences, were
incurred that had economic consequences and adverse effects directly relat-
ed to the activity/effect. The net result is distortion in the economic well
being relative to circumstances in a non-polluted/pollution-mitigated
(Pareto-optimap) world.

7.2.2. Distributive Considerations In Mitigative Activities

Mitigative activities typically involve transitional costs (dedicated towards
improving the environment) and continuing costs (that is maintaining a
given state of environmental quality). The economic literature acknowl-
edges that there is a likelihood of a highly uneven pattern of adherence.

2 Source: "The Theory of Environmental Policy," William j. Baumol and Wallace E. Oates,
2nd Edition, 1988.

I That is, a change that makes at least one member of a community better off while mak-
ing none worse off. Such an approach is dependent on the notion that, other things
being equal, and increase in economic efficiency is a good thing. It is acknowledged
that the "deci-sian-making" approach focuses on the key question "what objective would
a social decision-maker choose to pursue?" The latter approach provides a range of
options where the objective chosen will correspond to that implied by the potential
Pareto improvement condition (Source: "The Principles of Practical Cost-Benefit
Analysis," Robert Sugden and Alan Williams, Oxford University Press, 1985.
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Consider the case of application of mitigative measures such as effluent
charges (i.e. Pigouvian charges) or direct regulation. Heavy polluters locat- .
ed in populous areas may be forced to curtail or cease their operations com-
pletely. Given observed frequent opposition in industrial towns one of the
most significant costs of mitigative activities will likely be the loss of jobs.
This may pose significant problems if the application of such measures is
not applied equally across affected areas (e.g. a river basin) equally.

Beyond this, once the transitional period has concluded, the maintenance
of "steady-state" environmental programs becomes a matter of the equi-
librium set of prices (including wage levels). It is expected that there will
be a rise in the relative prices of goods whose production involves sub-
stantial external costs (in this case, where the mitigation of pollutants into
the river are significantly more costly than the "free" dumping of wastes).
Traditionally, economic research indicates that lower-income groups bear
costs that constitute a larger fraction of their incomes than do higher-
income classes.4

The application of such mitigative approached may meet further opposi-
tion in depressed regions where such jobs are considered as "badly need-
ed." Thus, those populations typically at risk - low income and less
education in poorer regions - would typically accept "less than perfect"
environmental conditions in order to maintain employment.

7.2.3. Contingent Valuation Method (CVM)'

The CVM is a direct means for estimating the economic costs and benefits
of securing quality environmental services, in this case a potable water and
quality industrial water supplies. it is a means of determining how much
a party is willing to pay for a given level of service. The method is called
"contingent valuation" because a party is asked what they would do in a
hypothetical (or contingent) situation in which the level of service is expect-
ed to be improved.

4 Source: "The Distributional Effects of Uniform Air Pollution Policy in the United States,"
H. David Robinson, referenced in "The Theory of Environmental Policy," William ].
Baumol and Wallace E. Oates, 2nd Edition, 1988.

5 Source: "Guidelines for Conducting Willingness-to-Pay Studies for Improved Water
SerVices in Developing Countries," WASH, 1998.
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There are three main benefits in applying CVM:

The current situation for affected parties can be observed, and assess the
level of service parties want and how much they are willing to pay for it;
Parties can value services for which indirect approaches would be imper-
fect (e.g. what are the benefits of increase reliability, higher water quality);
and
Program evaluators can estimate reactions of affected parties to prices or
technologies beyond the range of experiences.

While conducting a survey of parties maybe the best approach to collect-
ing key data, such an approach will be more suitable to a subsequent phase
of this project. For this Phase, in using a score sheet/prioritization approach,
concepts of CVM will be used to direct the team on what areas willing-
ness-to-pay concepts will be valuable In conducting a cost/benefit analysis.

7.2.4. Legislation & Regulation

Though closeiy related to "Externalities -" as there are a number of eco-
nomic means to mitigate externalities, including the deployment of regu-
lations and fines to induce compliance - the area warrants individual
attention.

As noted by Dr. Soili Nysten-Haarala':

Russia, Ukraine and Byelorussia have the same Soviet background for their
environmental legislation and management. Each of the countries has start-
ed to develop their legislation building a system of payments for use and
fines for misuse of licences on the Soviet based management system. After
ten years the general structure is still, compared to each other, very much
similar in all the three countries.
Environmental regulation is organized as management of different natural
resources such as land/ water, forest and below ground resources. Protection
of the environment has been treated as a separate branch. Since natural

6 Source: "Environmental Legislation of Russia, Ukraine And Byelorussia Compared with
the Principles of EU Environmental Law," Prepared for the United Nations Project:
Preparation of a Strategic Action Programme (SAP) for the Dnieper River Basin and
Development of SAP Implementation Mechanisms, By the United Nations Industrial
Development Organization Acting as executing agency for the United Nations
Development Programme; Based on the work of Dr. Soili Nystcn-Haarala, Consultant
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resources have not been privatised, the management structure has main-
tained its main features of the state owner control for the use of the
resources. Russia has had a special problem with dividing decision power
between the federal and the regional levels of the state owner. Private own-
ership of natural resources has been made possible in the Russian federal
constitution of 1993, but in federal legislation state ownership of natural
resources is maintained as the main rule. The Byelorussian choice for state
ownership is even stronger. The constitution recognises only state owner-
ship of natural resources and there exists legislation denying transferring
natural resources into private ownership.
However, most of the major polluters within the Basin are formerly state
owned en terprises.
The separate regimes are, however, not going to drift apart in a significant
manner because of strong international harmonisation tendencies.
Especially Ukraine and Russia have declared that they aim at harmoniZing
their legislation with the EU countries. For Ukraine choosing to harmonize
with the EU is connected with the plans for joining the union. Byelorussia
and Russia have a "union treaty" which apparently means that Byelorussia
is going to follow the Russian example.
The EU is now working on coordinating environmental policy with other
EU policies (competition, transports etc.) In water policy this development
has advanced with a new Water Framework Directive, which takes a com-
bined approach. On the source side, it required that as part of the basic
measures to be taken in the river basin, all existing technology-driven
source-based controls must be implemented as a first step. But it also sets
out a framework for developing further such controls. The framework com-
prises the development of a list of priority substances for action at EU level,
prioritised on the basis of risk; and then the design of the most cost-effec-
tive set of measures to achieve load reduction of those substances, taking
into account both product and process sources.
EU countries use tax reductions when enterprises invest in environmental
friendly technology. Also consumers in many countries prefer environ-
mentally friendly produced products, which makes environmental protec-
tion profitable for enterprises. In Russia, Ukraine and Byelorussia the social
problems of transition always compete with environmental investments,
and when people have to choose between their jobs and better environ-
ment, they tend to choose their jobs even when they are worried about
the pollution of the environment and the health problems it causes in the
long run.
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Enterprises need funds for investing in better technology. Privatised former
state enterprises have inherited economically dangerous technology. and
therefore it is not fair to push all the problems on them. Often the actu-
al polluter is the former Soviet state is not the new private enterprise. The
state should not only punish but also support and encourage enterprises
for environmental investments. (However) Collecting funds for cleansing
and protection of the environment mainly with payments and fines
imposed on enterprises may also have negative side effects on the enter-
prises.

Thus, with a collective objective of meeting the EU standards, the applica-
tion of regulations/legislation is a distinct economic concern.

IndustriaL Pollution Projection System'

The Industrial Pollution Projection System (IPPS) is a modeling system that
uses manufacturing, industry or trade data to generate profiles of industri-
al pollution for countries, regions or urban areas. Most developing coun-
tries have little or no reliable information about local emissions, but most
have detailed industry survey information on employment, value-added or
output. lPPS converts any of these measures of manufacturing activity into
estimates of the associated pollution output. The model is driven by US
data, but given the high level of sectoral detail; it is possible to match IPPS
Data with the industrial profile of virtually any country.

The IPPS is based on the fact that levels of industrial pollution are closely
related to the scale and sectoral composition of industrial activity and to
the level of control. The outcomes of the lPPS should be used primarily for
estimating a relative change in emissions according to different scenarios
of industrial activity rather than drawing conclusions about absolute levels
of industrial emissions.

Beniot Laplante and Craig Meisner" used the IPPS to assist in identifying
which industrial sectors within speCific areas of Thailand are the major pol-

Adapted from: "Analytical Support for Cost-Effective Pollution Control," pp. 78-81;
"Pollution Prevention and Abatement Handbook," World Bank Group, July 1998.

!\ "Estimating Conventional Industrial Water Pollution in Thailand," Beniot Laplante and
Craig Meisner, Consultants, Development Research Group, World Bank, Sept 2001
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luters of BOD and TSS. As is shown in the paper, results clearly demon-
strate that industrial BOD and TSS emissions are accounted for by a very
limited number of industrial sectors: Across regions and provinces, typical-
ly 4 or 5 industrial sectors account for more than 80% of total releases of
industrial BOD and TSS emissions. These sectors typically include the fol-
lowing ones: Iron and steel; Pulp, paper and paperboard; Distilled spirits;
Dairy products; Sugar factories and refineries; and Fish products. Contrary
to what is currently perceived, the authors also found that across regions
and provinces, firms located in industrial estates contribute only a small
percentage of industrial emissions of BOD and TSS. The results obtained in
this paper thus suggest that focusing effort and resources on a very limit-
ed number of industrial sectors can obtain significant reductions in water
pollution.

While the application of the lPPS may be helpful in Phase 2 of the evalu-
ation of short-listed hot spots, within the economic issues score sheet
scheme it may be more useful to evaluate relative employment and sec-
toral circumstances that may be more beneficial in prioritization.
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Comparative Risk Assessment'

Comparative risk assessment provides a general framework for evaluating
environmental problems that affect human health. There are four general-
ly recognized steps in assessing human health risks:

Hazard Identification: the process of describing the inherent toxicity of a
chemical based on toxicological data from laboratory or epidemiological
studies.
Exposure Assessment: combines the data on the distribution and concen-
trations of pollution in the environment with information on behaviour
and physiology to estimate the amount, or dose, of a pollutant to which
humans are exposed.
Dose-response assessment: relates to the probability of a health effect to
the dose of pollutant.
Risk Characterization: the last step in risk assessment, combines the expo-

9 Adapted from: "Comparative Risk Assessment," pp. 45-53; "Pollution Prevention and
Abatement Handbook," World Bank Group, JUly 1998.
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sure and dose response assessments to calculate the health risk estimates,
such as the number of people predicted to experience a particular disease,
for the population of concern.

While epidemiologists typically handle much of this work, the net costs of
health effects of increase pollution in a river basin are a distinct econom-
ic concern. While it may be difficult to control for confounding factors
(such as dietary habits, smoking habits), a "relative risk" approach may
yield useful insights in a prioritization exercise.

7.3. Assumptions and Approaches for Establishment of Economic
Evaluation Criteria

Hot Spots subject to scoring typically are the point sources of pollution/con-
tamination. Thus, wherever possible, only "direct-effect" criteria will be
used.
Impacts isolated to the Baltic Sea will not be considered.
The range of scores will follow the "0 to 100" scheme". This scoring scheme
will be adapted to accommodate the existing "0 to 5" scheme, as well as
other schemes that will be used in subsequent analysis.
Acknowledged that some criteria are highly correlated. However, they are
only being used for ranking purposes only (and not any econometric mod-
eling).
Any costs directly related to pollution and water quality will be evaluated
based on criteria identified in preceding sections on "Water Quality Issues"
and "Pollution Control Issues." At this point economic issues directly relat-
ed to "Environmental} Biodiversity & Natural Areas Issues" are considered
difficult and problematic to quantify, and thus, will not be considered.
For key economic criteria where no absolute measures are widely available,
relative measures will be used.
As a more detailed economic analysis will be undertaken in subsequent
phase, evaluation criteria developed should proVide directional data for sub-

10 The Global Environment Facility (GEF) - Black Sea Environmental Programme (85£1')
analysis includes land-based pollution sources in each coastal country and identifies "hot
spots" which are contributing to negative effects on human health, ecosystems, 511S-
tainability and the economies. Of the 35 "hot spots" for which there are already data,
33 have a rating of 3 or morc on a scale of 1 to 6 (i.e. a six point scale, similar to the
o to 5 scale used for this project phase), with 6 being most severe in terms of their
threat to public health. Twenty-one of these are rated from 4-6. One of the severe prob-
lems is the lack of systematic reporting on the condition of bathing water for the pub-
lie. (Source: "Helping Save the Black Sea," IAEA/UNDP)
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sequent analysis.
Until this point (Sept. 2002), limited regulatory enforcement or fines have
been imposed.
It is the goal of the three countries to reach the EU standards outlined in
the Water Framework Directive.

Assume Ramsey (i.e. differential) pricing in effect for water services (indus-
trial and potable), and that any increases in treatment costs will be trans-
ferred to the consumer (household and industry).
Assume direct health impacts cannot be measured (i.e. direct causality may
be difficult to establish).
Assume direct impacts to fishery and tourism cannot be measured (i.e. direct
causality may be difficult to establish).
Assume flat rate/normalized cost for agricultural inputs.
Assume no major public expenditures in investment and tourism market-
ing.
Current mitigative actions are not considered in each country's respective
GNP.
Assume direct demographic (i.e. life expectancy, migration and fertility
rates) impacts cannot be measured (i.e. direct causality may be difficult to
establish).
At this point, no compensation costs have been paid.
No resettlement initiative resuiting from water poiiution has been under-
taken anywhere in the river basin.
Incremental communication costs, such as public education and industrial
poiiution control, will not be considered.

7.4. Framework for Evaluation

The following framework was developed to identify the key criteria for
analysis. IIDirect Pollution" and II Associated Issues resulting from 'Direct
Poiiution'" are considered economic issues resulting from direct effecls (i.e.
technical aspects) of a hot spot. The latter two - "Macroeconomics" and
"Microeconomics/Industrial Organization -" have been developed to assess
the economic significance (i.e. political aspects) of the hot spot. The role
of each criterion will be explained in the rationale (Section 4) below.
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7.0 Economic Issues

Economic Assessment Criteria for Dnieper River Basin Hot Spot Evaluation

Economic Issues

Associated Issues
resulting from "Direct

Pollution"

"Direct Pollution"
Effects

7.5. Rationale for Criteria

7.5.1. "Direct Pollution" Effects

Criteria developed under this area seek to assess the effect pollution on has
on the water supply. as well as incremental costs associated with water
treatment.

7.5.2. Potable Water - Incremental Treatment Cast

Additional operating costs. for activities/items such as labour. energy and
chemicals (and in some cases alternative sources), are required to treat and
purify raw water to potabie level. The costs to be considered are only those
extra costs that are due to pollution from the hot spots.

7.5.3. Potable Water - Relative Treatment Costs

Depending on levels of pollution, there are different levels of treatment
required to meet potable standards. As pollution varies from one area to
another, it is anticipated that treatment costs will vary accordingly. This
measure will evaluate the per unit treatment cost for potable water in hot
spot areas relative to the average per unit treatment costs for the country
as whole. It is assumed that relatively higher treatment costs will be trans-
ferred to residentiai users at higher water tariffs.
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7.5.4. Industrial Water - Incremental Treatment Costs

Additional operating costs. for activities/items such as labour, energy and
chemicals (and in some cases alternative sources), are required to treat and
purify raw water to an acceptable level for industrial use. The costs to be
considered are only those extra costs that are due to pollution from the
hot spots.

7.5.5. Industrial Water - Relative Treatment Costs

Depending on levels of pollution, there are different levels of treatment
required to meet industrial usage standards. As pollution varies from one
area to another, it is anticipated that treatment costs will vary according-
ly. This measure will evaluate the per unit treatment cost for industrial
water in hot spot areas relative to the average per unit treatment costs for
the country as whole. It is assumed that relatively higher treatment costs
will be transferred to industrial users at higher tariffs.

7.5.6. Meeting EU Water Standards

A willingness-to-pay measure. It is assumed that it is all countries' goal to
meet the Ell standards outlined, for example, in the Water Framework and
Pollution Control Directives. However, to meet the all the identified stan-
dards, substantial investment will need to be made to reduce the release of
all pollutants to acceptable levels into waterways. Where high-levels of dis-
charges are observed, it is expected compliance costs will be high (and like-
ly expensive).

7.6. Associated Issues Resulting from "Direct Pollution"

Agriculture within the basinis dependent on the River's resources.
Additional costs are incurred to mitigate negative effects of pollution and
in some cases, there is a substantial decline in the productivity.

7.6.1. Agricultural Production - Increased Operating & Investment Cost

Incremental operating costs could be incurred through the application of
more fertilizers, the use of more chemicals spray on trees and crops to kill
insects and parasites, and additional water use for leaching purposes due
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7.0 EconomicIssues

to extra soil salinity caused by pollution. Also, there may be increased investment
required to treat raw water to make it safe for irrigation, as well as resoive dam-
ages due to pollution. A trend in incremental cost needs to be firmly established.

7.6.2. Loss of Arable Land

The effects of pollution may be irreversible in the short term. Losing arable land
means losing the economic potential of that resource. While, it may not be fea-
sible to assess the total value of such a loss, the mere loss of access to land for
agricultural purposes can serve as a evaluation criterion. In this case, a relative
measure of loss is assessed within a fixed area within the vicinity of a hot spot.

7.7. Macroeconomics

Criteria in this category provide a macro-measure of economic significance.
Criteria developed assess significance of the hot spot to the economy and gov-
ernment, and if the area is a strong employer.

7.7.1. Contribution to GNP

This criterion allows for a general appraisal of a hot spot's importance to the
national economy in terms of output.

7.7.2. Exports & Foreign Exchange

This criterion allows for a general appraisal of a hot spot's importance to the
national economy in terms of exports and foreign exchange earning ability.

7.7.3. Tax Revenue

This criterion allows for a general appraisal of a hot spot's importance to the
national government in terms as a source of tax revenue.
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7.7.4. Employment

Criterion establishes economic significance on the number of people
employed within the hot spot. Ranges were developed based on total pop-
ulation of 33 million residing within the River basin.

7.8. Microeconomics/Industrial Organization

Industries are noted to be key point sources for pollution. These criteria
assess industries within hot spot areas that have a dominant share of region-
al employment, but also playa dominant role in the national sector.

7.8.1. Dominance of Regional Industrial Employment

Within each region, a small number of hot spots may account for a large
share of the total industrial employment. This may further be concentrat-
ed within a single sector within the hot spot. This criterion assesses if there
is one industry/sector that dominates industrial employment within a hot
spot. This data is a key input into the IPPS model and should be careful-
ly evaluated for subsequent prioritization.

7.8.2. Dominance of National Industrial Sector Employment

Within each industrial sector, a small number of hot spots may account
for a large share of the total sector's employment. Such information is valu-
able if that sector is noted as relatively a higher polluter compared to other
sectors. This criterion assesses if there is one industry within a hot spot
dominates industrial employment in a specific national sector. This data is
a key input into the lPPS model and should be carefully evaluated for sub-
sequent prioritization.
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8.1. What is an Investment Portfolio?

Within the context of an environmental initiative using a renewable
resource, an investment portfolio is a combination of projects and pro-
grammes using a variety of financial instruments and funding sources ded-
icated to mitigating the harmful effects of pollution, and establishing
mechanisms and cleaner processes to ensure resource and environment sus-
tainability in the most economically efficient and viable manner.

An investment portfolio is unique to a specific project. Depending on the
objectives of a specific initiative, the portfolio approach identifies a num-
ber of projects and programmes whose collective implementation reduces
the harmful effects of pollution, whilst promoting and deploying econom-
ically viable cleaner technologies and processes. The net effect is an inte-
grated approach tpward the sustainable use of a renewable resource in an
environmentally efficient, yet economically viable manner.

The following characterizes the fundamental elements in developing an
(environmental) investment portfolio.

Approach to Developing An Environmental Investment Portfolio

Repair Damages Resulting
.. from Pollution

1 Implement New J-I Technologies and cleaner-
Production Processes

-1
Improved Environmental~m.nt,,~ -1: Financial

Problem Mitigate Ancillary Risks
Sustainability \

Quality & Sustainable.---------" Resource Use

Capitalize on New
--> Opportunities Resulting

from Remedial Actions

Legislative and Community All aspects. of
--> Actions & Education Portfolio-

(Public & Industry) Environmental,
Financial&
Education

\ Monitoring &
/~ I

\ Enforcement
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In addressing an environmental problem (and in the case of the Dnieper
River Basin, "hot spots"), the portfolio approach seeks to primarily address
the problem at hand ("Repair Damages Resulting from Pollution" and
"Implement New Technologies and Cleaner Production Process"). Thus, the
main cause(s) of pollution are immediately addressed.

However, the portfolio approach goes beyond solving the immediate prob-
lem. Investment should also include projects that pose ancillary pollution
risks but also to the efficacy and success of mitigating the main causers) of
pollution. Opportunities for the development of downstream or upstream
businesses should be investigated, as their integration would add a valu-
able element to the financial viability of the overall undertaking. To pro-
vide a framework for sustainability, legislation needs to be enacted to protect
and reinforce to objectives of such remedial actions, as well as communi-
ty and (public and industry) education initiatives to reinforce the benefits
of the portfolio approach.

To ensure the ultimate sustainability of the portfolio approach, funds and
financial mechanisms need to established and allocated to re-invest in the
projects and to maintain the benefits of the initial integrated actions. Thus,
monitoring and enforcement is a key element to assess ongoing perform-
ance of the overall investment portfolio.

The following sections will explore experiences in other jurisdictions, as
well as identify some key considerations for developing investment port-
folios for the short-listed "hot spots" identified within the Dnieper River
Basin Strategic Action Plan.

8.2. Experiences in Other Jurisdictions"

Investment Portfolios have been used in other jurisdictions to address a
range of environmental problems. Examples include:

• The International Commission for the Danube River Basin (lCDRB)

The Convention on Cooperation for the Protection and Sustainable
Use of the River Danube (Danube River Protection Convention -

II Much of the information presented in this section has been paraphrased and adapted
from International Agency documents and information sources. Details of documents
are identified in the bibliography and (proVided) Webforia Internet Directory.
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DRPC) was signed in Sofia in June 1994 by eleven Danube River
Basin countries 1 and the European Commission. The signatories to
the Danube Protection Convention, which is based on the UN-ECE
framework Convention on the Protection and the Use of
Transboundary Watercourses and International Lakes (Helsinki
Convention), have agreed on the IIconservatioll, improvement and
rational use of surface and groundwater in the catchment area, to
control the hazards originating from accidents and to contribute
to reducing the pollution loads of the Black Sea from sources in
the catchment area." The International Commission for the
Protection of the Danube River (ICPDR) is the institutional mech-
anism to assure interregional coordination of water quality control
and pollution reduction measures for efficient implementation of
the Danube River Protection Convention. Issues associated with the
development of its investment portfolio are discussed in detail
below.

• The Caspian Environment Program (CEP)

The Caspian Environment Program (CEP) was launched in April
1995 as a regional program by the five littoral states (Azerbaijan,
Iran, Kazakhstan, the Russian Federation, and Turkmenistan) in
cooperation with the World Bank Group, UNDP, and UNEP. The
program supports measures to improve environmental quality and
to efficiently manage the bioresources of the Caspian Sea. Program
components focus on developing national policies to reduce the
pollution load of the Caspian Basin by clearly defining priorities
and preparing investment projects, establishing a system of moni-
toring regional pollution with data banks, developing a strategy for
a sustainable sturgeon yield, improving the management of coastal
zone and wetland areas, protecting marine mammals, developing a
regional system for self-financing the management of the Caspian's
natural resources, and strengthening institutional capacity at the
local, national, and regional levels. Issues associated with the devel-
opment of its investment portfolio are discussed in detail below.
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• Mediterranean Environmental Technical Assistance Program
(METAP)
The Mediterranean Environmental Technical Assistance Program
(METAP) was established in 1990 by the European Union, UNDP,
and the European Investment Bank. The program brings the
Mediterranean countries together to cope with and reduce the
effects of environmental degradation. METAP's third phase, which
begun in 1996, incorporates a decentralized, demand-responsive
approach that focuses on three areas: arresting and controlling pol-
lution, integrated management of water and coastal resources, and
capacity bUilding. The METAP III portfolio comprises more than
seventy-five activities, of which about 25 percent are in Southern
Europe and 75 percent are in the Middle East and North Africa.
Activities include investment project preparation and national and
regional capacity building. Of note, METAP's fIrst two phases mobi-
lized more than $25 million to fund nearly 100 technical assistance
activities. METAP III is considerably more ambitious in scope, with
provisional costs of $ 116 million .

• Other examples include: OJ Partnerships in Environmental
Management for the Seas of East Asia (PEMSEA) - targeting hot
spots in the South China Sea and Yellow Sea/Bohai Large Marine
Ecosystem (LME); (Ii) Argentina's Provincial Development Projects
- portfolios managed by Provincial Executing Units (PEUs); and (Iii)
The Natural Heritage Trust in Australia - a $1.25 billion (Aus) fund
to help local communities manage natural resources and undertake
environmental conservation.

As noted, details in the development of the Danube River Basin and Caspian
Sea investment Portfolios are discussed below.

8.2.1. International Commission for the Danube River Basin

The Danube River Basin is the heartland of south-central and southeastern
Europe. Over the years, significant problems have arisen from discharges of
municipal and industrial wastewaters into the tributaries of the Danube and
into the Danube itself. Few of the major cities in the Danube Basin had
adequate wastewater treatment plants and agriculture, rural housing, and
solid waste and slUdge disposal. With the lack of adequate infrastructure
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and treatment processes, a number of jurisdictions have continued to pol-
lute the Basin.

The Investment Portfolio was developed within the framework of the over-
all Pollution Reduction Program. The Project Portfolio was designed to give
potential (multi- and bilateral) donors an overview of concrete investment
possibilities for the rehabilitation of environmental problems in the Danube
basin, and facilitate respective co-operation with local governments and
recipients.

The starting point for the design of the portfolio was the "Transboundary
Analysis" of the Danube Pollution Reduction Programme that identified
sources ("Hot Spots") and effects of pollution ("Significant Impact Areas"),
as well as the agreed objectives and strategies (identified in "Revised
Strategic Action Plan") to reduce this pollution. The identified portfolio give
special emphasis to reducing both the nutrient load to the Black Sea and
the transboundary effects within the Danube River Basin. Apart from a pool
of 420 to 450 high, medium and low priority projects (mostly municipal
and industrial) already suggested before in National Reviews, further agri-
cultural and wetland the basin governments suggested rehabilitation proj-
ects during the mission.

Projects underway in DRB countries, excluding Austria and Germany, were
compiled to develop an inventory of "Actual Investment Portfolios" for
water quality and management programmes and projects over the period
1997/98 (prior to adoption of the "Revised Strategic Action Plan").
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Actual Investment Portfolios for Water Quality and Management Programmes and
Projects in the ORB Countries (Excluding Austria & Germany) by FUNDING SOURCES

(Million $US, 2-)'car Period, 1997/98)._-IRT,"q""'-;,C,~"mP,It"",~. ---rFunding Sources ., % of Total
Funding

I--------~_.-------------,~-l (Millions $US)
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1-------------
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---+------'''''''-'1---- ---~
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30%
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I
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I Other

5%
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$130.2

$1,114.3

-- -
Aetnallnvestment Portfolios for Water Quality and Management Programmes and

Projects in the DRB Countries (Excluding Austria & Germany) by FUNDING SOURCES
-- (Million $lJS, 2-:year Period, 1997/98) ----

Total Capital "I" of TotalFunding Sources Requirements
Funding

(Millions $US)

Equity $190.4 17%
Environmental Fund $74.3 7%

i _~ate! Management Fund $33.1 3%

I
I

~ntral B~dg~t--- $119.8 11%
----

, Public Loans Regional Buuget $7.0 1%
National funding , r Local Buuget $0.0 0%Sources

,

I Central Budget $337.6 30%
Public Grants Regional Hudget $18.0 2%

I Local Hudget $2.7 O'Y.,

Commercial Bank Loans $36.3 3%

I "",m";",'" Fo"d;",

Other $10.3 1%
Grant $102.7 9%

I Loan
-

$52.0 5%
I Non Specifj~dF~nding Portions

-

$130.2 12%

I Total $1,114.3 100.0%

Subsequent review of the full range of projects entailed and evaluation of
criteria developed by GEl' (Global Environment Facility) and by the ICPDR_
Criteria included:
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8.2.2. Danube Pragramme Criteria

• Project is part of/compatible with the Danube Pollution ReductIon
Programme

• Project meets objectives of revised SAP (Strategic Action Plan, June
1999)

• Country submitting the project has fuifiiied its obligations to the
ICPDR

• ICPDR supports the project package

• Implementation agency is clearly defined.

8.2.3. GEFEligibility Criteria

• Financial viability: secured funding, especially for national compo-
nents (baseline costs)

• Financial and technical sustainability: secured operation and main-
tenance} no risk

• Transboundary effects

• Innovative approach or process

• Demonstration character

• Incremental costs securing nutrient reduction for the Black Sea
clearly identified

• Government endorses project and requests preparation and GEF
funds

• Efficiency/technical feasibllity: emission and nutrient load reduc-
tion in t/year.

8.3. Desjred Character of Selected Danube PartnersMp Projects

Danube basin governments were asked to present project proposals which
have innovative character and can be considered as demonstration projects
for a period of up to 5 years and a budget of between US$ 300,000 to $5
million per project.
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The "Partnership Portfolio" developed identified a list of 73 national proj-
ects with regional importance. Projects were categorized into 4 groups:
Municipal wastewater treatment (28 projects), wetland restoration (10 proj-
ects), industrial pollution reduction (12 projects), and agriculture (23 proj-
ects - pilot projects for organic farming). Total investment volume for the
selected projects would be more than US$ 400 million, with an average of
50'1-" of funds already being nationally or internationally secured.

8.3.1. Resources for international funding

Outside of the relatively wealthy countries of Austria and Germany, con-
straints on the availability of domestic funding means and the need for
foreign exchange emphasize the need to make the use of external finan-
cial resources in the short and medium term.

International financial assistance is typically provided through international
financing institutions (IFls), country specific funds, international founda-
tions or Non-Governmental-Organizations (NGOs), bilateral agreements at
government level, as well as by foreign private investors or commercial
banks. Assistance is provided either directly or by means of national finan-
cial intermediaries for structural and non-structural projects, respectively
programs, on the various administration levels of the recipient countries in
form of:

• Grants (usually as financial or technical assistance, donations from
foundations, trust funds, etc);

• Concessional loans (with preferential terms regarding interest rate,
maturity period, grace period, subsidization of interest payments,
guarantees);

• Loans at commercial terms (either in form of stand-alone loans, or
in form of senior, respectively subordinated loans);

• Guarantees (to facilitate equity investment or commercial bank
financing);

• Private investment capital (usually in form of joint venture capi-
tal);

• Twinning arrangements (usually in form of knowledge transfer).
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The types of actions dealt with in the framework of the revised "Strategic
Action Plan 1995-2005" (SAP) include policy and regulation, public aware-
ness, institutional strengthening and capacity building and public and pri-
vate sector investments in water pollution control and water management
- critical elements that need to be integrated into the overall programme
to ensure the sustain ability of projects.

Accordingly, the financing needs fall into three categories:

1. Funds for preparatory technical activities (identification of prob-
lems and what projects)

2. Funds for capital investments related to water pollution control and
water management (securing and allocation of funds for specific
projects); and

3. Funds for project implementation (actual project undertaking,
inclUding monitoring, and legislative and knowledge development).

The overall capital requirements for the implementation of the lCPDR
investment program in all DRB countries was identified at about USD $5.7
billion; and are structured as follows: the overwhelming portion is dedi-
cated to the municipal sector (63(1;'); the requirements for the industrial
sector are about 14%, for wetland restoration (including cost of land) in
the range of 20%; the requirements for agriculture, land use and other proj-
ects are less than 3%. In the revised Financial Mechanisms Report (Dec.
1999), allocation of USD $4.3 billion was identified for planned investment
(see follOWing tables).
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Planned Investment Portfolios for Water Quality and Management Programmes and
Projects in the DRB Countries (Excluding Austria & Germany) BY FUNDING

f- ~S,,'O~,VRCES(Million $VS, Period, Varied by Country 1998-2005)
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0%
r

International Funding
$83.7 2%

8.4. Concepts and Actions for Financing Implementation in the
ORB"

I Loan

Non Specified Funding Portions

$4,289,5Total

Since domestic and external financial resources are limited and obViously
not sufficient to cover even the high priority requirements in the short
term outside of Austria and Germany, it was necessary to focus on long-
term sustainable funding concepts and innovative financial mechanisms
which are based on common basic principles. Therefore, domestic finan-
cial resources should be used primarily on leveraging external resources
wherever possible to avoid pressure on the usually unfavorable countries'
balance of payments, Thus, restricted domestic funding sources should be
allocated to the competing projects of a particular sub-sector in utmost
accordance with the results of the basin-wide project priority ranking, as
carried out in the framework of the Pollution Reduction Program. Emphasis
should be placed on meeting funding requirements from revenues gener-
ated at the project level (e,g. charges for municipal water and waste water
services) before seeking external national or international sources of fund-
ing. International funding agencies are predisposed to such domestic "due
diligence" prior to any funding request,

12 This section was adapted from: "Financing Mechanisms for implementation of the
Strategic Action Plan (SAP);" Danube WatCh - Issue 3/1999.
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Domestic private investment, especially within former communist coun-
tries, has been constrained by historical barriers to private ownership
(including land tenure), a limited domestic banking and financial sector,
and the inexperience of potential investors with the types of activities
required. Therefore it is essential to modernize and adjust the legal, regu-
latory and institutional framework to international standards to enable and
attract utmost private participation in project funding and operation. This
will satisfy most funding bodies' preference for public-private partnerships,
especially in undertaking large capital investments.

In the short term, actions are being taken at the national level, such as a
confirmation at the governmental level to identify high priority projects.
In addition, project databases are being improved and completed and inter-
nal discussions on governmental level have been initiated in order to estab-
lish the agreed investment portfolios dealing with the most urgent
short-term priorities. To improve project investors' net income and inter-
nal cash generation, cost covering tariffs (e.g. higher utility charges, user
fees) for public services and adequate charges for the utilization of natural
resources have to be established gradually.

A reasonably structured set of economic and financial incentives (e.g. to
promote a rational utilization of natural resources or to prevent or reduce
environmental pollution and degradation of natural environment) has been
considered as helpfuL

The establishment of standard projects (to deveiop documented business
cases) with country specific "standard funding schemes" could help to
improve the "planning certainty" of potential investors. If international
funding assistance is needed, funding schemes have to take into account
the requirements and procedures of the particular IFls (and profile requests
accordingly). These country specific standards should - among some other
aspects - clarify the priority of the particular project and the eligibility of
the project for potential national and international funding sources. It could
also help to find out the potential range for public grants and loans, for
the contribution of relevant public funds and for internationai co-funding.

Within the existing framework of the ICPDR, a "Project Implementation
Facility" (PIF) should be established. The mandate of this group, similar to
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the group established under META?, is to support the work of the ICPDR
regarding implementation of investment programs, to assist member coun-
tries in preparation of projects for IFls, and to prepare projects with trans-
boundary environmental benefits for GEE Last but not least the proposed
PIF has to monitor the results and establish itself as the central point of
overall portfolio accountability.

A "Project Appraisal Group" (PAG) (i.e. a multidisciplinary expert group),
within the existing framework of the ICPDR may examine and endorse
investment proposals from the member states which otherwise might not
gain the attention of multilateral donors or IF/s. The "PAG" tasks would be
to examine the proposal on the relevant environmental performance stan-
dards, to check the technical 'design, the cost calculations and the man-
agement plans.

8.4.1. Caspian Environment Programme

The Caspian Environment Programme (CEP) was launched in April 1995 at
the request of littoral states - Azerbaijan, Iran, Kazakhstan, Russia and
Turkmenistan - with a Joint Mission of the World Bank, the United Nations
Development Program (UNDP) and the United Nations Environment
Program (UNEP). The overall goal of the Program is to promote sustainable
development and management of the Caspian environment over the peri-
od of approximately 20 years. Subsidiary goals include:

• Understanding and learning to live with the Caspian water level
fluctuations;

• Abatement of existing and prevention of new types of pollution
and deterioration of the Caspian environment and its bio-resources;

• Recovery and rehabilitation of those elements of the Caspian envi-
ronment (includIng biodiverSity) that are degraded and that still
have potential for recovery;

• Long term sustain ability of environmental quality and bio-resources
as assets for the present and future human populations of the
region.
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8.5. Pollution Prevention & Clean-up

The countries in the Caspian region recognise the clear need to mitigate
existing pollution and to prevent and limit new contamination. Emphasis
has been placed on oil and natural gas - including exploration, exploita-
tion, processing and transport - as an important sector both for new eco-
nomic development, and as a major polluter in the region in the past.
Other key targets include construction or upgrading of wastewater treat-
ment and waste management systems, installation of pollution treatment
or control equipment at industrial enterprises, and introduction of pollu-
tion prevention and waste minimisation regimes at operating enterprises.
In addition, efforts may be directed to the decommissioning and clean up
of industrial sites and defunct oil fields where hazardous materials are pres-
ent.

Development of Priority Investment Portfolios"

The main objective of the "Priority Investment Portfolio" component of
the Caspian Initiative is to facilitate the identification, selection and prepa-
ration of the highest priority projects to address the most urgent environ-
mental problems in the Caspian region. To achieve this, the Joint Mission
agencies proVided limited funding and technical assistance to develop, on
a participatory basis, a portfolio of priority investment projects for each
country. The World Bank has proVided each Caspian country with suggested
criteria for the selection of 2-3 projects for inclusion in the I'll'.

The Priority Investment Portfolio Project (pIPp) concept was initiated with-
in the framework of the Caspian Environment Program and as a compo-
nent of the GEF Project "Addressing Transboundary Environmental Issues
in the Caspian Environment Programme". The development objective of
the PIPP is to increase the number and quality of priority environmental
investments that have a positive transboundary environmental impact and
that contribute to economic growth of the Caspian littoral countries.

The primary benefit from the overall CEP and 1'11'1'will be to improve long-
term conservation and management of the coastal zone and bio-resources

IJ This. section was adapted from content obtained from the eEl' Website (www.caspia-
nenvironment.org), ami "Environmental Development Co-operation Opportunities -
Kazakhstan, Kyrgyz Republic, Turkmenistan, Uzbekistan;" Finnish Environment Institute,
Marjukka Hiltunen 1998
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of the Caspian basin. It is also expected to increase regional, national and
local capacities to manage environmentally related investments in context
of a nationally developed agenda. Specific beneficiaries include:

• Coastal and Neighboring Inland Communities will benefit from,
for example, pollution prevention, control and remediation, such
as the water supply and wastewater treatment; hazardous waste
management; capping of flooded oil wells; cleanup of past pollu-
tion from oil exploration activities, both on-shore and off-shore;
and the preparation of oil spill contingency plans and risk priori-
tization activities. Neighboring inland and coastal communities will
also benefit from lower public health risks brought about by expo-
sure to contaminants, and from increased opportunities for tourism
in the long term.

• Fishing and Aquaculture Communities will benefit from invest-
ments identified, prepared and implemented related to the recov-
ery of sturgeon stocks and habitat. The Project will also help revive
employment opportunities to both individuals and private-sector
organizations in the fishing and aquaculture industries.

The Project includes four major Subcomponents:

Subcomponent 1 - Investment Identification and Pre-Preparation

This Subcomponent would support the identification and pre-preparation
of investment projects, with emphasis on the financial feasibility and blend-
ed funding for implementation. It is expected that in the initial phase of
this proposed Project, priority investments may include, but would not be
limited to, transboundary environmental issues in two areas:

• Industrial pollution prevention and mitigation directly affecting the
Caspian waters (including pollution from the oil industry),

• The recovery of sturgeon stocks and their habitat.

82



........................~:~....~~fi.~i.".~.a~..!"..v.~s.tl11~.n.t...P'~~~li."..

Additional transboundary environmental problems may also be addressed.

Subcomponent 2 - Institutional Strengthening and Training for Project
Preparation

It is envisioned that this Subcomponent would address two main areas of
institutional strengthening:

• Training of National focal Points (NFl') and other National per-
sonnel on project preparation, project cycle, financing, manage-
ment and supervision, and

• Training or seminars for NFl's and other senior National personnel
on the role of investments in implementing the national policy
agenda.

The training on project preparation, financing, management and supervi-
sion would be targeted to coincide with pre-preparation activities under-
taken as part of the first Subcomponent of this project.

Subcomponent 3 - Matched Small-Grants Program for Transboundary Issues

This Subcomponent will advance implementation of small-scale priority
projects as quickly as possible in order to take curative or preventative
actions, as well as to develop the capacity for future activities. It is envi-
sioned that small-scale or pilot projects developed under this Subcomponent
could complement projects to be identified or pre-prepared under the first
Subcomponent of this proposed Project. The small demonstration or pilot
projects are in direct support of development of small-scale investment proj-
ects. As a result of the demonstration or pilot projects, it is expected that
a number (order of 5 to 10) of the projects will develop either into larger
scale investment opportunities, or projects that can be replicated in other
locations around the Caspian Sea.

This Subcomponent would establish a grant program to support the imple-
mentation of small demonstration or pilot projects.
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Subcomponent 4 - Project Management

PIPP would ensure transparency and the maximum use of resources by:

• Establishing a Priority Investment Portfolio Project (PIPP) Baku-
based Project Manager at the CEP Project Coordination Unit (PCU),
who would be responsible for all coordination among the NFPs,
Caspian Regional Thematic Centres, and the PCU; and

• Establishing contracts with one lead local consultant on a half-time
basis in each Caspian state to assist the NFP in implementation of
the project.

Overall, the tentative projected cost of the program for the 1997-2002 peri-
od is $101 million, of which IBRD may provide $20 million for investment
projects that are identified and prepared under the CEP. The program seeks
co-financing from official and private sources for the remainder.

Partnership Opportunities

An effective partnership has been established between the Bank, EU/TACIS,
UNDP and UNEP to coordinate efforts on the Caspian within the frame-
work of the CEP. Participation by relevant bilateral programs and private
sector organizations (principally oil consortia operating in the Caspian
Basin) is being sought to integrate individual environmental programs and
activities in the region in order to rnaximize impact.

Potential donor partners have been approached as the program has been
developed, both in concert with the littoral countries and on an ad hoc
basis. The primary formal process for coordinating and enlisting bilateral
donor support is through the Environment for Europe Environmental
Action Programme Project Preparation Committee (EAP/PPC).

It is also recognized that a key area of partnership is the development of
co-ordinated iegislation, laws and regula tions, and organizational frame-
work for the development of an integrated coastal zone management sys-
tem, all of which are critical components to the sustainable development
of the region.
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8.6. Public Private partnerships"

With the implementation of Agenda 21 in 1992, here was the increased
recognition that the private sector has a powerful contribution to offer at
three levels:

• By improving corporate environmental performance throughout
business and industry;

• By creating, through a policy dialog with government, the right
framework conditions; and

• By becoming actively involved in specific projects that support sus-
tainable development goals.

Though challenging, and sometimes yielding non-optimal solutions, there
have been areas where such partnerships are natural and, through careful
planning and legislated frameworks, can be implemented efficiently.

Water, waste, and energy services in developing countries have traditional-
ly been the exclusive responsibility of public authorities. But these agen-
cies cannot, and in many cases have not been able to, on their own, meet
the continually expanding demand for services.

Traditionally, they are proViding such services at prices barely above break-
even that they lack the funds to improve and develop services. Hence, they
have difficulties identifying and affording new, eco-efficient technologies.
They lack the skills to manage the services efficiently. They can barely cope
and are stuck with antiquated inefficient technologies.

The private sector traditionally has financial, technological, and manage-
ment resources as well as a proven track record of proViding services at
lower production costs, delivering services more efficiently, maintaining
capital equipment at a higher standard, making decisions faster than pub-
lie bureaucracies, and offering consumers greater choice.

14 This section is adapted from: "Bridges to Sustain ability - Engaging The Private Sector
Through Public-Private Partnerships," The Honourable J. Hugh Faulkner, P.C, Executive
Chairman Sustainable Project Management, UNDP, 1997
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So, why not privatize the services? Is it suitable to privatize such utilities?
Certainiy, this is an option, but it has its limitations. Governments need
to remain involved in providing these essential services. Their involvement
guarantees a degree of public accountability, preserves the public service
philosophy, ensures the protection of all sections of society, and under-
writes the delivery of social and environmental, as well as economic ben-
efits; that is, it meets sustainable development as well as purely financial
goals. Also, through subsidization, it also manages to keep service delivery
cost low.

In seeking the "middle-ground," the public-private partnership (PPP) model
where the public and private sectors assume co-ownership and co-respon-
sibility for providing high-quality city services is an alternative to both a
public-sector monopoly (traditionally delivering substandard services) and
full privatization.

The UNDI~ in its support for PPP initiative in concert with Sustainable
Project Management (SPM, initiated in 1994), supports the creation of such
new enterprises. PPP enterprises pool the best features of the two sectors:
the dynamism, access to finance, knowledge of technologies, managerial
efficiency, and entrepreneurism of the private sector with the social respon-
sibility, environmental awareness, local knowledge, and job creation con-
cerns of the public.

It is recognized that community participation (and education) is a central
element, from a project's conception to its management. Capacity build·
ing, training local people to adapt, deveiop, and operate clean technolo-
gies is another key component.

To ensure the effective deployment of PPP, every SPM·UNDP has to meet
the clear and specific criteria:

• be demand-driven and address a priority prOblem;

• fully involve the public and private sectors from the outset;

• demonstrate a strong potential for attracting private-sector partici-
pation, including the pOSSibility of reasonable profit ability;

• use eeo-efficient technologies;

• proVide an opportunity for improVing local social conditions
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through job creation, training, and overall improvement of city
services and urban living conditions;

• respect local cultural values and established traditions; and

• involve local stakeholders, non-governmental organizations
(NGOs), and community groups in its development.

Private-sector partners must also meet sharply defined criteria before they
qualify to be involved in projects. They must:

• be willing to contribute to the cost of the project's feasibility stud-
ies from the outset;

• be prepared to invest in the new company when it is formed;

• preferably have experience operating the eeo-efficient technologies
to be used by the new company;

• in the case of international firms, have experience operating in a
developing country;

• have the support of its own government's development agency; and

• strongly support and advocate eeo-efficiency and local participa-
tion.

Such projects are focused on the areas of water and sanitation, waste man-
agement, energy services, and the eeo-efficient use of natural resources, and
they address a range of issues - water pollution, inadequate water supply,
insufficient sanitation infrastructure, excessive waste of natural resources in
industrial production processes, inadequate or nonexistent waste manage-
ment procedures, environmentally unsound technologies, lack of environ-
mental education, lack of environmental eonsiderations in development
initiatives, and ineffective and wasteful energy sources and technologies.
The intention is that they are replicable, that is, they address problems of
common concern to other cities in the region, and even beyond, and can
be easily transplanted there. This approach has been deployed in the 3rd
Phase of METAP.And in the case of the Dnieper River Basin, such approach-
es can be deployed in lower priority hot spots.

The support for PPP has been picking up support from other internation-
al agencies. The following is an excerpt from a recent World Bank Group
report, on their support for the water and sanitation projects.
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WBG Assistance to Infrastructure: Rethinking future possibilities

This note has been prepared 011 November 2, 2000 by the following team in
alphabetical order: Philippe Dongier, John Flora, Michael Hamaide,
Dominique Lallement, Frannie Leautier, , Christine Kessides, Lee Travers

Water and sanitation (page 6):

The urban water sector portfolio has recoveredafter a revamping that moved
to a model of support for private sector involvement in colllltries where pllb-
lic sector institutions were proven failllres. RlIral water colltilllles to be a key
sectoral component in rural development projects as welJ as in stand-alone
operations. Loan approvals dOllbled between FY98 and FYOO, with the
prospect of remaining at abollt the $1 billion level attained in FYOO.

• Urban water and sanitation lending seeks to catalyze 10llg-termpri-
vate sector investment and management. To the degree this strate-
gy sllcceeds, the Bank will face a declining market in the prime
bllsiness target of private concessions-the major IIrban areas-
althollgh demand tiJr technical assistance/advisory work may con-
tinue. These cities have been our biggest ClIstomers. Public sector
financing needs will remain large in smaller IIrban areas, towns,
and rural areas. Few of these have access to the long term financ-
ing needed in water and sanitation.

• Shifting the portfolio to tOCllSon towns and smaller IIrban areas will
force a corresponding shift in lending instrllments. Project financ-
ing is too costly for the Bank in these areas. Instead, we need to
develop policy-based loans. Progress ill policy in most countries has
remained slow and IIllcertain, limiting the scope for sllch invest-
ments.

• The challenge for the sector is to practice selective lending, with high-
er incentive reform conditions lip-front and fewer belwviollral
covenants. This will allow liS to Pllt into practice performance-based
lending for the water and sanitation sector. KM work IInderway tar-
gets the small townlsmall IIrban environment, seeking to clarify
isslles that are key to sllccess or failllre in Sllellsystems. Resllits are
expected this FY, which will allow us to rethink conditionality, and
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design performance-based lending. However,sectorprofessionals har-
bour no illusions that this will result in a burst of new lending.
Developing this line of lending will require continued intensive sec-
tor dialogue on a country-by-country basis. That countries have a
demand for the funds is clear. Their ability to resolveqUickly crit-
ical policy problems is less clear.

• We anticipate that the non-sectorspecificwater and sanitation lend-
ing will continue at a good pace. Our goal is to provide inputs to
those loaus that will ensure good policy practice.

In summary, for the water and sanitation sector, the WBG strategy is to
move away from lending to large city W&S systems, shifting to small towns
and rural areas for middle-income countries. For IDA countries, the strate-
gy is to focus on strategic lending (esp. IDA) to attract private management
and operations/maintenance in large urban systems of poorer or high-risk
countries. Among the key instruments we will consider are incentives to
attract the private sector to tackle issues of services to the poor, as well as
direct provision of water and sanitation services to the poor through the pub-
lic sector where private investment in not forthcoming. This has been the
focus of recent urban water lending in Africa, Central Asia, MNA, and is
becoming the focus of lending development work in South Asia. The Portfolio
Improvement Plan (PIP) under execution for more than a year in the water
and sanitation sector already has tested the operationalization of this
approach.

8.7. Frameworkfor Portfolio Development

Each hot spot identified in the Strategic Action Plan will have unique pol-
lution, industrial mix and community characteristics. Thus, each will have
its own unique investment portfolio.

In developing a portfolio for a specific hot spot, it is recommended that
the framework identified earlier in this chapter (Approach to Developing
An Environmental Investment Portfolio) be pursued. The prescribed frame-
work combines the collective learning from the implementation of related
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projects within former Eastern Bloc/communist countries (e.g. the devel-
opment of the Danube Investment Portfolios), as well as the preferred direc-
tion identified by international agencies.
There are a number of issues/opportunities that shouid be considered in
the design of an investment portfolio for an individual hot spot.

• Pursuit of overall objective of pollution reduction/minimiz-
ation/elimination in the most economically efficient and sustain-
able manner

• The approach could consider Vodokanals and Industries as elements
of the same portfolio.

• Complete audit of eXisting and potential polluting sources within
hot spot, as well as industriesllocations that can be negatively
affected from any remedial measures.

• "Due diligence" for pursuing local solutions - technology and
finances - need to be demonstrated (and documented)

• Gradual implementation of cost covering tariffs (e.g. higher utility
charges, user fees) for public services and adequate charges for the
utilization of natural resources.

• Implementation of economic and financial incentives (e.g. to
reduce environmental pollution and degradation of natural envi-
ronment, and adoption of cleaner technologies) to industries and
water users.

• Development of range of funding mechanisms - establishment of
environmental and water management funds, as well as ability to
implement dedicated taxes - established at national level.
Detailed programme/project monitoring - efficacy and financial
viability (and enforcement, where appropriate) - a cornerstone of
accountability.

• As noted before: "Domestic private investment, especially within
former communist countries, has been constrained by historical
barriers to private ownership (including land tenure), a limited
domestic banking and financial sector, and the inexperience of
potential investors with the types of activities required. Therefore
it is essential to modernize and adjust the legal, regulatory and
instituUonal framework to international standards to enable and
attract utmost private participation in project funding and opera-
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tion." Access to capital would be a key component of such reforms.

• Institutional Reform: Clear and proper definition of the roles of
and between the pUblic sector, the private sector and communities

• Public-Private Partnerships need to be explored, and pursued where
appropriate. The environment to foster such relationships will need
to be undertaken through the modernization of the legal, regula-
tory and institutional frameworks of each of the riparian countries.

• Co-coordinated legislation, laws and regulations, and organization
framework for the development of a water basin-wide management
system - critical for sustainable development.

• Principles of Economic Viability: (i) choice of technologies gUided
by willingness and capacity to pay for the service; (ii) tariff/user fee
policy for operation & maintenance, and upgrade and replacement
of equipment; (ili) portfolios' capacity to ensure the security of
replacement funds (as defined by financial sustainability).

• Community participation: Involvement of local actors throughout
project cycle (and lifecycle of investment portfolio) - Full knowl-
edge (including educational initiatives) of the implications and con-
straints in terms of quality of serVice, cost of investment
(community contribution), tariffs and user fees, and management
complexity.

• Technology, Process and Knowledge Transfer - ability to adapt
learning from projects within the portfolio to projects in lower-pri-
ority hot spots.

• Establishment of a central national body to oversee the securing,
deployment and accountability of funds for projects within an
investment portfolio.
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8.7.1. Investment Portfolio Worksheets

A series of Investment Portfolio worksheets have been prepared (see
attached spreadsheet). They were developed to complement the subsequent
feasibility analyses of selected hot spots.

Three summary sheets have been prepared:

• Actual Investment Portfolios - those activities that have been
undertaken over the period 1999 to 2000 (i.e.• until the point of
acceptance of the prescribed Strategic Action Plan).

• Pl~l1!1edInyestment I'.onfolios-", those Proj~,ts .tJ:1atwere planned
over the next five (5) years (2001 to 2005), independent of the
Strategic Action Plan

• Incremental Investment Portfolios - additional activities/projects
that would be required to attain pollution reduction targets iden-
tified in the Strategic Action Plan over the period 2006 to 2015.

The approach adopts the stance that current projects are part of an exist-
ing portfolio should be treated as such. Thus, such an adoption of the
investment portfolio approach will proVide a vital linkage to all phases of
any mitigative actions in the River Basin.

The approach is versatile as it can be adapted for an individual hot spot _.1

and rolled up into an individual country's investment portfolio.

Project categories were de.y_e~opedbased on iternUdentif~ed in scoring_
schemes for water quality and pollution control. as well as sectors/habitats
identified in the literature.

A range of financial instruments has been identified. Compared to Danube
portfolios, categories have been allocated toward implementation of user
feeds and dedicated revenues (from taxes and similar instruments), as well
as explicit identification of "private industry funding." The latter has been
included as a means of assessing the public-private partnership potential of
a specific portfolio element.
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8.7.2. Using the Worksheets - Approach and Terminology

For each individual Hot Spot, the "Individual Hot Spot Worksheet" needs
to be completed. For the timeframes identified, "Actual Investments,"
"Planned Investments" and "Incremental Investments," by type of project
have to be completed. Twelve (12) types of projects have been identified.

1. Municipal Waste Water / Treatment - water (for distribution - pub-
lic and industrial) and wastewater treatment (for discharge) under-
taken by Municipal treatment facility (Vodocanals).

2. Industrial Waste Water / Treatment - water and wastewater treat-
ment undertaken for Industrial usage only.

3. Water Supply / Resources - projects undertaken to protect the
integrity and quality of water supply/resources used as intake for
treatment for subsequent public and industrial distribution.

4. Agriculture, Industrial, Solid Waste water pollution - mitigation
activities to reduce contaminants generated from agricultural,
industrial and solid waste facility discharges

5. Industrial Production Processes - activities using cleaner and/or
less water intensive technologies which ultimately reduce con-
taminants in industrial discharges

6. Agricultural Water Utilization (including irrigation) - projects that
rationalize agricultural water use and promote conservation and
beller containment of waste.

7. Wetlands &: Protected Areas - any undertakings to reduce risks,
from water pollution, to these environmentally sensitive areas.

8. Fishing &: Aquaculture - activities that improve the sustainability
of these activities and reduction of risk to fish stocks.

9. Water-related Recreational - Water-based (directly and/or proxim-
ity) projects undertaken within the hot spots to enhance the areas
recreational and/or tourism appeaL

10. Other Structural/Non-specified - activities that involve a con-
struction/physical plant component that cannot be classified in
the previous nine (9) categories, but are directly involved in mit-
igating pollution and/or improving water conservation.

93



--------- -- -- --- ---------------------

I.?~~ti.~.c.at.i.?~,..a.s.s.e.s.s.l11~~.t..~~.d...eriori.ti.s.~~io~...?~ P..o.llu.ti?"...~.?~.?.P.?.ts.

11. Water Quality Control Programmes - monitoring, measurement,
regulatory and enforcement activities targeted at improving water
quality.

12. Water Sector Related Studies - research projects, not directly relat-
ed with monitoring, that evaluate opportunities for pollution con-
trol and mitigation by specific industries/businesses that have
water intensive processes (including vodocanals).

Should any of these projects be or planned to be undertaken, the number
of projects related to each of the twelve (12) types of projects, the total
funding dedicated/required and the specific funding sources need to be
identified. Referring to the worksheet, for each project type, by "Actual,"
JJPlanned" and "Incrementa!'" investment:

• Number of projects - the total number of projects within a hot
spot directly attributable to a specific project type.

• Total Capital Requirements - total (sum of) funding required for
the total number of projects for a specific project type.

• National Funding Sources - funding obtained within country from
a variety of public, private and dedicated sources, through a vari-
ety of funding instruments (e.g. grants and loans) specifically ded-
icateli to the total number of projects by project type.

• International Funding - by funding sources, grants and loans pro-
vided by international funding agencies for the total number of
projects by project type.

• Non-specified Funding Portfolios - funding sources that are neither
nationally or international agency-based. Typically, obtained from
international corporations and investment funds.

Once these sheets are completed for each hot spot, they are rolled up, by
individual riparian country, by the summary sheets. Summary sheels by
project type and financial instruments are automatically calculated.
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Annex 1 Pollution Control Issues

Hot Spot Evaluation: Pollution Control

Hot Spot: I Country: Region: lId #

"No. Issue = Sllpporlin~ Comments or Explanations~en

1.0 General
1.1 a If the Hot Spot is a municipal waste water

treatment plant, what is the total average
daily flow discharged to the river?

5 - more than 100,000 m3/d
4 - > 50,000 but less than 100000 mJ/d
3 - > 10,000 but less than 50,000 mJ/d
2 - > 5,000 but less than 10,000 m3/d
I - > 1,000 but less than 5,000 m3/d
0- eaual to or less than 1,000 mJ/d

LIb If the Hot Spot is an industry, what is the
normal total effluent flow rate '?

5 - more than 2500 m3/day
4 - 2000 - 2500 m3/day
3 - 1000 - 1999 m3/day
2 - 500 -999 m3/day
I - 50 - 499 m3/day
o -less than 50 m3/dav

1.2 What percentage of the total daily effluent
discharged receives treatment?

5 -<20%
4 -< 40 to 20%
3-<60t040%
2-<80t060%
1-< 100t080%
0-100%

1.3 What is dilution ratio, low river flow:total
daily wastewater discharge rate?

5 -less than 5: 1
4- more than 5:1 but less than 10:1
3 - more than 10: I but less than 20: I
2 - more than 20: I but less than 40: 1
I - more than 40: 1 but less than 80: 1
0- more than 80; I

l.4a If the Hot Spot is a municipal wastewater
treatment plant, what is daily flow
contribution from industries (not
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t-lot Spot Evaluation: Pollution Control

Hot Spot=- ___ ]~ountr~--=-- ___ .-,--- __ ~_!on: lId #

No. Issue ~~
Supporting Comments or F.xplanalions

municipal sanitary sewage),'?
5 - > 40%

I4 - > 30% but less than 40%
3 - > 20% but less than 30%

I
----

2 - > 10% but less than 20%
I - > 0 but less than 10%
0- 0%, no !:'.~tribution

1.4b If the Hot Spot is an industry, what is
daily flow contribution from secondary
industries (dischargers not under the
control of the point source industry)? l--~--~--

5->40%

I

4 - > 30% but less than 40% l ---~---~3 - > 20% but less than 30%
2 - > 10% but less than 20% I

l->ObutlessthanlO% i 1

0- 0%, no flow contribution ~
1.5 What is the method of discharge of treated

or untreated effluent" i E---------
5 - single surface outfall -
4 - multiple surface outfall I --~-----
3 - submerged, low river flow I ~ _____ ---

! 2 - submerged, high rivN flow J I

~_j~bmerged outfall / dIffuser -- _I --
1.6 What is the frequency of discharge? i

5 - continuous I ----------
14 - neady continuous (mme than 5 days per

week) !

3 - intennittent (once per week) I
I 2 _ intcnnittent (once per month)

1 - intermittent ( once per quarter) I
0- intermittent (once Der vear or less)

1.7 ! What is the frequency of flow

II monitoring"
5 - never

i 4 - intermittent (few points :f_____LJ____
----
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Annex - 1 Pollution Control Issues

Hot Spot Evaluation: Pollution Control

Hot Soot: I Country: Rel!ion: lid #

"No. Issue 0 Supporting Comments or F.xplanations~
00

discharge)
3 - intennittent (most points of
discharge)
2 - continuous (few points of
discharge)
1 - continuous (some points of
discharge)
0- continuous (all points of discharge)

1.8 Which discharges are sampled?
5 - none
4 - few points of discharge
3 - most points of discharge
2 - few points of discharge
I - some points of discharge
0- all points of discharge

1.9 What is the type/frequency of sampling
and analysis?

5 - none/never
4 - monthly (or les~ frequent) grab samples

and analyses
3 - weekly grab samples and analyses
2 - daily grab samples and analyses
1 - continuous sampling, laboratory
analyses
0- continuous sampling, on-line
analyses

1.10 Is the effluent from all discharge points
subjcct to flow controls.

5 - no controls on any all discharge
points
3 - some controls on some discharge
points
1 - some controls on all discharge
points
0- all dischawc Doints controlled

2.0 Wastewater Characteristics
2.1a What is the BODs concentration of the

discharge?
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Hot Spot Evaluation: Pollution Control

~ __ +Hot~l: jCo~n~ Rel!ion: .---.lld #

No. i Issue
~~

Supporting Commcnls or l!:~pI3nll.rions

5 -> 240 mg!! !4 - 120 mg!1 '0 < 240 mg/I
3 - 60 mgll '0 < 120 mg!!
2 - 30 mg/I '0 < 60 mgll
J - 15 mg!1 '0 < 30 mg!1
0-< !Smg!1 -------

2.lb If BODs is not measured, is it likely,
based on effluent characteristics, that: I

3 - effluent has high B005 r----
2 - effluent has moderate BODs I1 - effluent has low BODs
0- no BODs

2.2a What is the COD concentration of the :
discharge? I

5 - > 400 mgll
I ~

4 - 200 mgll '0 < 400 mgll 1--3 - 100 mg!) to < 200 mg!1 I2 - 50 mg/I to <: 100 rug!l I( - 20 mg!1 to <: 50 mgi!
_0 - < 20 m_g!L__ --

L2b tfeGD is not measured, is it likely, based

"",m""" ",,,",;,,,,, '"' -I ---
3 - effluent has high COD C
2 - effluent has moderate COD _

"I - effluent has low COOl
0- no COD

2.3a Wh~tiis the total suspended solids erSS) --i-----
concentration of th~ discharge? I [

5 - > 240 mg/l I 1- _______ ------
4 - 120 mg/I to < 240 109!! I
3 - 60 mg/l to < 120 mg/l
2 - 30 mg/I to < 60 mg/l I

I - 15 mg/! to < 30 mg!l t1==
0-<15mg!1

2.3b IfTSS is not measured, is it likely, based
on effluent characteristics, that: I

3 - effluent has high TSS i r--
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Annex 1 Pollution Control Issues

Hot Spot Evaluation: Pollution Control

Hot Soot: I Country: Rel!ion: lId #

-No. Issue = Supporting Comments or Explanations"'"
2 effluent has moderate TSS
1 - effluent has low TSS
O-noTSS

2.4a What is the total dissolved solids (TDS)
concentration of the discharge?

5 - > 1000 mg/I
4 - 800 mg!! to < 1000 mg!1
3 - 700 mg!l to < 800 mg!l
2 - 600 mg!1 to < 700 mg!1
! - 500 mg!1 to < 600 mg!1
0-< 500 mg!l

2.4b IfTDS is nol measured, is it likely, based
on effluent characteristics, that:

3 - effluent has high TDS
2 - effluent has moderate TDS
0- effluent has low TDS

2.5a What is the Total Phosphorus
concentration of the discharge?

5 - > 5.0 mgJl
4 - 4.0 mg!1 to < 5.0 mg!1
3 - 3.0 mg/I to < 4.0 mg/I
2 - 2.0 mg!1 to < 3.0 mg!1
! - 1.0 mg/I to < 2.0 mg/I
0-< 1.0 mg!l

2.5b If Total Phosphorus is not measured, is it
likely, based on effluent characteristics,
that:

3 - effluent has high phosphorus
2 - effluent has moderate phosphorus
1 - effluent has low phosphorus
0- no nhosnhorus
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Hot Spot Evaluation: Pollution Control

--- J:!!!Lspot£____ LCou_~_~~ ____ .___,____-__~_egion: lid #

No. Issue ~j Supporling Comments or f:lplanations

2.6a What is the Ammonium Nitrogen (NH4

:
=I N) cancentration af the discharge? -

5 -> 16.0 mg!!I 4 - 12.0 log/I to < 16.0 log!1
3 - 8.0 log/I ta < 12.0 log/I
2 - 4.0 mgll to < 8.0 rug/I . ---------

I 1 - 2.0 mg!1 ta < 4.0 log!1
0-<2.0log!1

2.6b IfNH4-N is not measured, is it likely,
based on effiuent characteristics, that: I3 - effluent has high NH4-N

2 - effluent has moderate NH4-N
1 - effluent has low NH4-N
0- no NH4-N ,

I

2.7a What is the Nitrate Nitrogen (N03-N)
concentration of the discharge?

5 - > 30.0 log/I
4 - 25.0 mg!l to < 30.0 mg/I
3 - 20.0 log!1 to < 25.0 log!1

I

--
I 2 - 15.0 log!1 to < 20.0 log/I -

I 1- 10.0 log!1 '0 < 15_0 log!1
0-< 10.Orngll

2.7b I If N03-N is not measured, is it likely,

Ibased on effluent characteristics, that: -----
I 3 - effluent has high N03-N -----------_ .._----
I 2 - effluent has moderate NOrN I ...-I I - eft1uent has low NOrN

0- no NOrN ~+-2.8a What is the Nitrite Nitrogen (N02-N)
concentration of the discharge?

5 - > 0.5 log!1

I
4 - 0.4 log/I to < 0.5 rngll

~3 - 0.3 mg/l to < 0.4 mg/I

II
2 - 0.2 rng/I to < 0.3 log!! II - 0.1 log!1 to < 0.2 log!1 I

0-<0.1 rng!1
2.8b IfNOrN is not measured, is it likely,

based on effluent characteristics, that
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Hot Spot Evaluation: Pollution Control

Hot Spot: I Country: Reeion: lid #

"No. Issue Q Supporting Comments or Explanations0

'"
3 emuent has high NOz N
2 - effluent has moderate NOz-N
1 - effluent has low N02-N
0- no N02-N

2.9a What is the concentration of Oil Products
(mineral or synthetic) in the discharge?

5 - > 16.0 mg/I
4 - 8.0 mg/I to < 16.0 mgll
3 - 4.0 mg/l to < 8.0 mg/I
2 - 2.0 mg/l to < 4.0 mg/I
I - 1.0 mg/I to < 2.0 mg/I
0-< 1.0mg/1

2.9b If oil products are not measured, is it
likely, based on effluent characteristics,
that:

3 - emuent has high oil product conc.
2 - effluent has moderate oil product

cone.
I - effluent has low oil product cone.
0- no oil product cone.

2.10 What is the concentration of Persistent
a Organic Pollutants (POPs) in the

discharge? (Dibutylphthalatc,
Dicthylhcxylphthalate, Other Phthalatcs,
Dechlorane (mirex), Polychlorinated
Biphenyl (PCB), Polybrominated
Biphenyl (PBB),
Oichlorodiphenyltrichloroethane (DDT)
and Metabolites)

5 - MOLs exceeded by 160% and
higher

4 - MOLs exceeded by 80%
3 - MOLs exceeded by 40%
2 - MDLs exceeded by 20%
I - above MOLs
o -less than method detection limits

(MDLs)
2.10 If POPs are not measured, is it likely that:
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Hot Spot Evaluation: Pollution Control

Hot SE"!:. __ ___J__~_'!~!ltry: RC2ion: lId # ._--

"No. Issue • Supportinl: Commcnls or Explanations"'"
b 3 POPs arc present in the effluent in

high concentrations
2 - POPs arc present in the effluent in ------

moderate concentrations
I - POPs are present in the effluent in

low concentrations
0- POPs are not present .----1 ..

2.11 Wh8:t IS the concentration ofPheno!s in f-----a the discharge?
5 - > 0.16 lliffl
4 - 0.08 rug! to < 0.16 mg/I r-- ---------3 - 0.04 mg/l to < 0.08 mgll
2 - 0.D2 mg/l to < 0.D4 mg/I
1- 0.01 rug!! to < 0.02 rug/I
0- < 0.01 mg/I

.~-_.----- ---------------_ .._-------------------

2.11 If Total Phenols are not measured, is it
b likely, based on effluent characteristics, ,

that:
3 - effluent has high phenols 1--
2 - effluent has moderate phenols
1 - effluent has low phenols
0- no phenols

-----

2.12 What is the concentration of Poltaromatic r-
a Hydrocarbons (PAH) in the disc arge?

(Naphthalenes, Phenanthrenes, Pyrenes,
Chryscnc or Triphenylene or -------

Benzanthracene, Benzopyrenes or
Perylene or Benzofluoranthenes) ,

5 -> 0.16 mr/l --------

4 - 0.08 rug! to < 0.16 mg/l
3 - 0.04 mg/I to < 0.08 mgll
2 - 0.02 mgll to < 0.04 mg/l
1 - 0.0 1 mgll to < 0.02 mgll

----- _~,.Q-c::.<0,QL111~L-----_
2.12 IfPAHs arc not measured, is it likely,
b based on effluent characteristics, that:

3 - effluent has high PAHs
2 - effluent has moderate PAHs
I - effluent has low PAHs
o - no PAHs present

2.13 What IS the concentration at Fats & U!IS
(animal or vegetable) in the discharge? ------~

a 5-> 150mWI
4 - 75.0 mg, to < 150.0 rug!l

-- --- --------- -- ----------- - - - ------------- - ---
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Hot Spot Evaluation: Pollution Control

Hot s;;;,t: TCountrv: RCl!ion: lId #
~

No. Issue = Supporting Comments or Explanationsu
en

3- 25.0 m7J/I to < 75.U mJr
2 - 5.0 mg 110 < 25.0 mn I
1-1.0 mg/l to < 5.0 mg 1
0-< 1.0 mg/l

2.13 Ifnot measured, is it likely that:
b 3 - effluent has high levels of fats &

oils
2 - effluent has moderate levels of fats

& oils
1 - effluent has low levels of fats & , - . --

oils . - ./

0- 110 fats & oils oresent
2.14 What is the concentration of Iron (Fe) In

a the discharge?
5 -> 1.5 mg/l
4-1.2 mg/l to < 1.5 mg/I
3 - 0.9 mg/l to < 1.2 mgll
2 - 0.6 mg/l to < 0.9 mgll
1 - 0.3 mg~~~o < 0.6 mgllo < 0.3 III II

2.14 lfIron is not measured, is it likely, based
b on effluent characteristics, that:

3 - effluent has high Iron
2 - effluent has moderate Iron
I - effluent has low Iron
a - no Iron Dresent

2.15 What is the concentration of Copper (Cu)
a in the discharge?

5 -> 0.13 mg/l
4 -0.11 mg/l to < 0.13 mgll
3 - 0.09 mg/l to < 0.11 mgll
2 - 0.Q7 mg/l to < 0.09 mg/l
I - 0.05 mg/l to < 0.Q7 mg/l
0-< 0.05 moll

2.15 If Copper is not measured, is it likely,
b based on effluent characteristics, that

3 - effluent has high Copper
2 - effluent has moderate Copper
I - effluent has low Copper
0- 110 Conner nresent

2.16 What is the concentration of Zinc (Zn) in
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Hot Spot Evaluation: Pollution Control

i Hot Soot: I Country: Rel!ion: I Id #

i
Issue ~jNo. I

Supporting Comments or Esphmations

a the discharge?
5->0.11 mg/I
4 - 0.09 mg/I to < 0.11 mg/I
3 - 0.07 mg/I to < 0.09 mg/I
2 - 0.05 mg/I to < 0.07 mg/I I
I - 0.03 mg/I to < 0.05 mg/I
0-< 0.03 mg/I

2.16 I If Zinc is not measured, is it likely, based
b I on effluent characteristics, that:

3 - effluent has high Zinc
2 - effluent has moderate Zinc I

1 - effluent has low Zinc !

0- no Zinc present 1--
2.17 What is the concentration of Nickel (Ni)
a in the discharge?

5->0.\\ mg/l
4 - 0.09 mg/I to < 0.11 mg/I
3 - 0.07 mg/I to < 0.09 mg/I

,

2 - 0.05 mg/I to < 0.07 mg/I I
I - 0.03 mg/I to < 0.05 mg/I
0-< 0.03 I1}ZI\

2.17 If Nickel is not measured, is it likely,
b based on effluent characteristics, that:

3 - effluent has high Nickel
2 - effluent has moderate Nickel
\ - effluent has low Nickel
0- no Nickel prescnt

2.18 What is the concentration of Chromium
Ia (Cr) in the discharge?
I5->O.16mgil ,

4 - 0.14 mg/I to < 0.16 mg/I
3 - 0.12 mg/I to < 0.14 mg/I
2 - 0.10 mg/I to < 0.12 mg/I

I

I - 0.08 mg/Ilo < 0.10 mg/l
0- < 0.08 mg/I

2.18 Ilf Chromium is not measured, is it likely,
b I based on effluent characteristics, that: JJ=

---------I 3 - effluent has high Chromium -
L..J________ ________________ ________ -- --- --
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Hot Spot Evaluation: Pollution Control

Hot Spot: I Country: Rel!ion: lId #

•
No. Issue 0 Supporting Comments or Explanatiunsu

'"
2 effluent has moderate Chromium
1 - effluent has low Chromium
0- no Chromium present

2.19 What is the concentration of Cadmium
a (Cd) in the discharge?

5 -> 0.010 mg!1
4 - 0.008 mg!1 to < 0.010 mgll
3 - 0.006 mgllt" < 0.008lng!1
2 - 0.004 mg!1 to < 0.006 mg!!
1 - 0.002 mgl! to < 0.004 mgll =;::,~
0-< 0.002 mg!! - .

2.19 IfCadmium is not measured, is it likely,
b based on effluent characteristics, that:

3 - effluent has high Cadmium
2 - effluent has moderate Cadmium
1 - effluent has low Cadmium
0- no Cadmium present

2.20 What is the concentration of Mercury
a (Hg) in the discharge?

5 - > 0.010 mg/I
4 - 0.008 mg!! to < 0.010 mg!1
3 - 0.006 mg!1 to < 0.008 mg!1
2 - 0.004 mg!1 to < 0.006 mg!1
1 - 0.002 mgll to < 0.004 mg!1
0-< 0.002 mg!1

2.20 If Mercury is not measured, is it likely,
b based on effluent characteristics, that:

5 - effluent has very high Mercury
4 - effluent has high Mercury
3 - effluent has moderate Mercury
2 - effluent has low Mercury
1 - effluent has very low Mercury
0- no Mercurv oresent

2.21 What is the concentration of Lead (Ph) in
a the discharge?

5 - > 0.22 mgll
4 - 0.19 mg/1 to < 0.22 mgll
3 - 0.16 mgl! to < 0.19 mg!1
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Hot Spot Evaluation: Pollution Control

I-----.+_~_otSpot: .1Country~ ~~~E~_________J_l~_!t
--

-No. Issue 0 Supporting Comments or Explanationsu
or;

2 0.13 mg/I to < 0.]6 mg/I
1-0.10 mg/I to <0.]3 mg!]
0-< 0.10mgIJ__

2.21 I If Lead is not measured, is it likely, based ,

b ! on effluent characteristics, that:
!5 - effluent has vcry high Lead -------

4 - effluent has high Lead

f3 - effluent has moderate Lead
2 - effluent has low Lead --

I - effluent has very low Lead
o - _no Lead present -----_ .._-------

2.22 Is there a potential, canfinned or
! suspected, that radioisotopes (ee13?,

Sr90) are present in the effluent above - --

background levels? ---3 -very likely
2 -likely
1 - possible but unlikely
0- not possible

3.0 'Vastewater Loadings
3.la ! Estimate BOD5 as a percentage of the

loading at the national boundary?
5->5%
4-1% to 5% !

3-0.1%to 1%
2-0.01%toO.l%
1-0.01%toO.001%
0-0%

-----

3.lb If BODs is not measured, is it likely that:
3 - effluent has high BOD5 loading
2 - effluent has moderate BODs

loading
I - effluent has low BODs loading
0- no BODs loadine:

------ ----------

3.2a Estimate COD as a percentage of the
loading at the national boundary?

5->5%
4-1% to 5%
3-0.1%tol%

----- - -
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Hot Spot Evaluation: Pollution Control

Hot Spot: I Country: Rceion: lId #
>-

No. Issue Q Supporting Comments or Expillnations~
'"

2 - 0.01% to 0.1%
1-0.01%toO.001%
0-0%

3.2b If COD is not measured, is it likely that:
3 - effluent has high COD loading
2 - effluent has moderate COD loading
1 - effluent has low COD loading
0- no COD loading

3.3a . Estimate Total Suspended Solids (T55) as
a percentage of the loading at the national
boundary?

5->5%
4-1% to 5%
3-0.1%to 1%
2-0.01%toO.l%
1-0.01% to 0.001%
0-0%

3.3b IfTSS is not measured, is it likely that
3 - effluent has high TSS loading
2 - effluent has moderate TSS loading
1 - emuent has low TSS loading
a - no TSS loading

3.4a Estimate Total Dissolved Solids (TDS) as
a percentage of the loading at the national
boundary?

5->5%
4-1% to 5%
3-0.1%to 1%
2-0.01%toO.1%
1-0.01%100.001%
0-0%

3.4b IfTDS is not measured, is it likely that:
3 - effluent has high TDS loading
2 - effluent has moderate TDS loading
1 - effluent has low TDS loading
0- no TDS loading

3.5. Estimate Total Phosphorus as a
percentage ofthe loading at the national
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Hot Spot Evaluation: Pollution Control

1-_+-.""018jl-,,l: I Counl!),.: +Region: I Id # _1~I S,pp",U," Comm,,""' E,pl"""o",No. Issue

boundary?
5->5%
4-1% i05% ----

,
3 -0.1% to 1%

I
, 2-0.01%toO.I%

I
1- 0.01% to 0.001%
0-0%

3.5b If phosphorus is not measured, is it likely
that: F3 - effluent has high phosphorus

I
loading

2 - effluent has moderate phosphorus
loading

I

I

1 - effluent has low phosphorus ,

loading
I0- no phosphorus loading

3.6a Estimate Ammonium Nitrogen (NH4-N)
as a percentage of the loading at the
national boundary?

5->5%
4-1% to 5%
3-0.1%to 1% I
2-0.01%toO.I% I

1-0.01%toO.001%
0-0%

3.6b IfNH4-N is not measured, is it likely that:
3 - effluent has high NHrN loading , --
2 - effluent has moderate NHrN I

loading r-
I - effluent has low NH4-N loading i0- no NH4-N loading

3.7a Estimate Nitrate Nitrogen (N03-N) as a
percentage ofthc loading at the national

I
boundary?

i

5->5%
4-1% to 5%

I --
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Hot Spot Evaluation: Pollution Control

Hot Spot: I Countrv: Ree.ion: lid #

"No. Issue • Supportin!!: Comments or Explanations"VJ

3 O.l%to 1%
2-0.01% to 0.1%
1-0.01% to 0.001%
0-0%

3.7b IfN03-N is not measured, is it likely that
3 - effluent has high NOrN loading
2 - effluent has moderate N03-N

loading
1 - effluent has low NOJ-N loading
0- no NO]-N loading

3.8a Estimate Nitrite Nitrogen (N02-N)
concentration as a percentage of the
loading at the national boundary?

5->5%
4-1% t05%
3-0.1%to 1%
2 - 0.01% to 0.1%
1-0.01%toO.001%
0-0%

3.8b IfN02-N is not measured, is it likely that:
3 - effluent has high NOz-N loading
2 - effluent has moderate NOrN

loading
1 - effluent has low NOz-N loading
0- no NOrN loading

3.9a Estimate the loading of Oil Products
(mineral or synthetic) as a percentage of
the loading at the national boundary?

5->5%
4-1% to 5%
3-0.1%to 1%
2-0.01% to 0.1%
1-0.01% to 0.001%
0-0%

3.9b If oil products are not measured, is it
likely that:
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Hot Spot Evaluation: Pollution Control

~- llot-Sjlol: \ CountrJ:'_:. RefJion: lId #
T---

No. Issue ~j Supporting Cumments or Explanations

I 3 - effluent has high oil product
,

loading,

! 2 - effluent has moderate oil product
loading

1 - effluent has low oil product loading
0- no .oil.J?roduct loading

3.\0 What is the loading of Persistent Organic
a Pollutants as a percentage of the loading f-- ----

at the national boundary? f---. -

!
5->5%

I4-1% to 5%
3-0.1%to 1%
2 - 0.01% to 0.1%
1-0.01%toO.001%

- 0-0% -
3.10 If POPs are not measured, is it likely that:
b 3 - POPs are present in the effluent

with high loadings
2 - POPs are present in the effluent f------.

i
with moderate loadings

I 1- POPs are present in the effluent f---.

with low loadings
0- POPs are not present ,

3.11 Estimate Phenols as a percentage of the
-~

a loading at the national boundary? --_.-

5->5% i

, 4-1% t05%
I, 3-0.I%to 1%,

.-

2 - 0.01% to 0.1%
1-0.01% to 0.001%
0 0%

3.11 If Total Phenols are not measured, is it
b I likely that: I· .

I
3 - effluent has high phenol loadings
2 - effluent has moderate phenol

loadings

II - effluent has low phenol loadings
0- no nhenolload\n~s

3.12 , Estimate Polyaromatic Hydrocarbons
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Hot Spot Evaluation: Pollution Control

Hot Soot: I Countrv: Repion: lId #

"No. Issue 0 Supportinll: Comments or Explanationsy

'"
a (PAH) as a percentage of the loading at

the national boundary?
5->5%
4-1% t05%
3-0.1%to 1%
2-0.01%toO.1%
1-0.01%toO.001%
0-0%

3.12 IfPAHs are nol measured, is it likely that:
b 3 - effluent has high PAH loadings

2 - effluent has moderate PAH
loadings -

1 - effluent has low PAH loadings
o no PAH loadin2s oresent

3.13 Estimate Fats & Oils (animal or
a vegetable) as a percentage of the loading

at the national boundary?
5->5%
4-1% to 5%
3-0.I%to 1%
2 - 0.01% to 0.1%
1-0.01%toO.001%
0 0%

3.13 If Fats & Oils are not measured, is it
b likely that:

3 - effluent has high loadings of fats &
oils

2 - effluent has moderate loadings of
fats & oils

1 - effiuent has low loadings of fats &
oils

0- no fats & oils nresent
3.14 Estimate Iron (Fe) as a percentage of the
a loading at the national boundary?

5->5%
4-1% to 5%
3 -0.1% to 1%
2-0.01%toO.1%
I-O.OI%toO.OOI%
0-0%
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Hot Spot Evaluation: Pollution Control

1---._ +-1101_81'01:.. ____ 1Country: RelJ'ion: Ild#~-~~-~--- --No. Issue 0 Supporting Comments or Explanationsu
;;,

3.\4 If Iron is not measured, is it likely that:
b 3 - effluent has high Iron loading

2 - effluent has moderate Iron loading
I ~ effluent has low Iron loading
o - no Iron present

3.15 Estimate Copper (eu) as a percentage of
a the loading at the national boundary?

5->5%
4-1% t05%
3-0.1%to 1%
2 - 0.01% to 0.1%
1-0.01%toO.001%
0-0%

3.15 If Copper is not measured, is it likely that
b 3 - cft1uent has high Copper loading

2 - effluent has moderate Copper
loading

1 - effluent has low Copper loading
o - no Copper present

3.16 Estimate Zinc (Zo) as a percentage of the
a loading at the national boundary?

5->5% ._-

4 -1% to 5%
3-0.1%to 1%

-----

2-0.0]%toO.1%
1-0.01%toO.001%
0-0%

3.16 If Zinc is not measured, is it likely that
b 3 - effluent has high Zinc loading I

2 - effluent has moderate Zinc loading
1 - effluent has low Zinc loading
o - no Zinc present

3.17 Estimate Nickel (Ni) as a percentage of ..

a the loading at the national boundary?
5->5%
4-1% to 5%

-----
3 -0.1% to 1% I
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Annex - 1 Pollution Control Issues

Hot Spot Evaluation: Pollution Control

Hot SDot: I Countrv: Re1!ion: lId #

•No. Issue 0 Supporting Comments or Explanationsu
en

2 0.01%toO.1%
1-0.01%toO.001%
0-0%

3.17 If Nickel is not measured, is it likely that:
b 3 - effluent has high Nickel loading

2 - effluent has moderate Nickel
loading

1 - eft1uent has low Nickel loading
0- no Nickel present

3.18 Estimate Chromium (Cr) as a percentage
a of the loading at the national boundary?

5->5%
4-1% t05%
3-0.1%to 1%
2-0.01%toO.1%
1-0.01%toO.001%
0-0%

3.18 If Chromium is not measured, is it likely
b that

3 - effluent has high Chromium
loading

2 - effluent has moderate Chromium
loading

1 - effluent has low Chromium loading
o ~ no Chromium Dresent

3.19 Estimate Cadmium (Cd) as a percentage
a of the loading at the national boundary?

5->5%
4- t% to 5%1
3-0.1%to 1%
2-0.0t%toO.l%
1-0.01%toO.OOl%
0-0%
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Hot Spot Evaluation: Pollution Control

Hot Soot: I Country: _J!~~I~L____________1J~__#

-No. Issue 0 Supporting Comments or t:"plullations~
CJ)

3.19 If Cadmium is not measured, is it likely !

b that:
3 - effluent has high Cadmium loading

I2 - effluent has moderate Cadmium
!loading ,

1 - emuent has low Cadmium loading i
0- no Cadmium present

3.20 Estimate Mercury (Hg) as a percentage of
a the loading at the national boundary?

5->5%
4-1% t05%
3-0.1%to 1%
2 - 0.01% to 0.1%--- ~O~Of% to 0.001%

_ .. -- --- ---- -~-_._--- .-_.

0-0% i
3.20 If Mercury is not measured, is it likely i f-----------b that:

i3 - effluent has high Mercury loading
2 - effluent has moderate Mercury

loading
1 - effluent has low Mercury loading
0- no Mercury oresent

3.21 Estimate Lead (Pb) as a percentage of the
a loading at the nati.onal boundary?

5->5% ------------------

4-1% l05% I,

3-0.I%to 1% r
2-0.01%toO.l%

i1-0.01% to 0.001%
0-0% i

3.21 If Lead is not measured, is it likely that;
i

b 3- effluent has high Lead loading
i2 - effluent has moderale Lead loading

1 - effluent has low Lead loading
i0- no Lead oresent

118



Annex - 1 Pollution Control Issues

Hot Spot Evaluation: Pollution Control

Hot SDol: I Countrv: Reeion: lId #

-No. Issue = Supporting Comments or ExplanatiollSuen

3.22 Estimate radioisotope (Ce137, Sr90) as a
a percentage of the loading at the national

boundary?
5->5%
4-1%t05%
3 -0.1% to 1%
2-0.01%toO.1%
1-0.01%toO.001%
0-0%

3.22 Ifradioisotopes are not measured, is it
b likely that -

3- effluent has high radioisotope
loading

2 - effluent has moderate radioisotope
loading

I - effluent has low radioisotope
loading

0- no radioisotopes Dresent
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Hot Spot Evaluation: Water Quality
Issues

Hot Soot: I Couut,v: Region: lId #

No ~
Issue Q Supporting Comments or Explanations"'"

1.0 Drinkinl! Water Suool\'
1. Are municipal drinking water withdrawals
1 locatcd downstream of the Hot Spot?

5 - within 1 km downstream
4 - within 3 km downstream
3 - within 10 km downstream
2 - within 25 km downstream
I - grcatcr than 25 km downstream

l. What is the relationship to the river of the
2 municipal drinking water withdrawals

locatcd downstream of the Hot Spot (i.e., are
the wcll supplies under the direct influence
of river {surface) water quality as opposed to
groundwater quality)?

5- a*= 100% or high connectivity to the
river source (i.e, under direct
influence of surface water)

4- a=75 % or moderate
3- 0=50 % or average
2 - 0=25 % or low
0- a= 0 % or absent or no connectivity

between well supply and river

* a is an estimate of the connectivity ofa
well supply to the river based on
subsurface stratigraphy, physical
relationship and distance to the rivcr,
and contaminant migration time.

l. What is the population being supplied with
3 drinking water from the river within 25 km

downstream of Hot Spot?

5 - greatcr than 500,000

123



Ide nti.fi..c.a.t.i.an, ..~.s.s.e.s.s.lTI~~.t...a.~~.. Pri.~.ri~i.s.a.ti~~...~f...P'~.ll~.tio n.. ~.~~..~p~~'.

Hot Spot Evaluation: Water Quality
--

Issues

Hot Spot: I CouDtn: Re{!ion: lId #

No 1•
Issue 0

u Supportin~ Comments or Explanations

'"
4 - I00,000 to 500,000
3 - 50,000 to 100,000 i

I
2 - 10,000 to 50,000
I -less than 10,000

2.0 Recreation (for recreational fishing see 3.0)
2. i Are recreational areas frequented by I

!I

I swimmers (i.e. formally established or
locally-recognized beach facilities) located
near the Hot Spot?

I 5 - within I km downstream or ,

-- -- ~---------- - ----.immediately adjacent upstream
4 - within 3 km downstream
3 - within 5 km downstream
2 - within 10 km downstream I

1 - greater than 10 km downstream

2. Are there areas located near the Hot Spot
2 where other aquatic recreational activities ,

take place (i.e. rowing, sailing, etc.)? ,

5 - within 1 km downstream or I kill
upstream

4 - within 3 km downstream
3 - within 5 km downstream

_J2 - within 10 km downstream
I - greater than 10 km downstream

-
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Annex

Hot Spot Evaluation: Water Quality
Issues

Hot Spot: I Countrv: Re!!ion: lId #

No "Issue 0
0 SlIppllrtinlt Comments or Explanations

'"
2. Have there been any commonly
3 acknowledged or formally documented

illnesses that have been attributed to bathing
or other water-based recreational activities
downstream of the Hot Spot?

5 - illnesses requiring hospitalization
2 - illnesses requiring moderate medical

intervention (eye, ear and throat
infections; rashes; gastro-intcstinal
problems)

1 - as above without medical intervention
required

0- none reported or no bacteriological
releases associated with Hot Spot
discharge

2. With respect to any illnesses reported in 2.3,
4 was the Hot Spot confirmed as the source?

5 - confirmed source
4 - strongly suspected source
I - potential source (illnesses not

attributed to a specific upstream
source)

0- no illnesses reported or no
bacteriological releases associated with
Hot Spot discharge
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3.0 Fishine. - Recreational
3. Are there any designated recreational areas
1 located near the Hot Spot which are licensed

for recreational fishing or have water
I quality conditions deteriorated to a point

I
I where this activity is no longer sustainable?
, 5 - no licensed recreational fishing areas

estabJishr.x:ldownstream as a direct I

consequence of the I-lot Spot
discharge

I

4 - no licensed recreational fishing areas
established downstream due to poor
water quality conditions not attributed
to a specific source

3 - licensed recreational fishing areas
located within 5 km downstream or 5
km upstream of Hot Spot

2 -licensed recreational fishing areas
located within 25 km downstream

- I - licensed recreational-fishing areas _.
located greater than 25 km
downstream
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4.0 f'ishinll' ~ Commercial
4. Arc there any designated areas located near
1 the Hot Spot which are licensed for

commercial fishing or have water quality
conditions deteriorated to a point where this
activity is no longer sustainable?

5 - no licensed commercial fishing areas
established downstream as a direct
consequence oflhe Hot Spot
discharge

4 - no licensed commercial fishing areas
established downstream due to poor
water quality conditions not attributed
to a specific source

3 - licensed commercial fishing areas
located within 5 km downstream or 5
km upstream of Hot Spot

2 -licensed commercial fishing arcas
located within 25 km downstream

1-licensed commercial fishing areas
located greater than 25 km
downstream

5.0 AHicultural Water Takiop
5.1 Are thcrc areas downstream of the Hot Spot

whcre watcr takings for agricultural
purposes are frequenlly being carried out?

5 - high* utilization within 5 km
downstream or moderate* utilization
within 2 km downstream of Hot Spot

4 - high* utilization within 10 km
downstream or moderate* utilization
within 5 km downstrcam of Hot Spot

3 - moderate* utilization within 10km
downstream of Hot Spot

2-low* utilization within 10 km
downstream of Hot Spot

0- no appreciable utilization within 10
km downstrcam of Hot Spot

* definition of high, moderate and low utilization to be
determined on a relative scale for each coumrv.

127



6.0 Sediment Quality
6. Is there an area of sediment contamination* !
1 downstream of the Hot Spot?

!

5 - where the Hot Spot is the confirmed :
source
4 - where the Hot Spot is the suspected
source

1 - where the source of contamination is not
known however the Hol Spot is
potentially a contributing source

0- no sediment contamination* noted
!,"contamination" is defined as sediment pollutant

iconcentrations at lcast five (5i times the respective
sediment backl!round concentration

7.0 Transboundarv Issues
7. Is the national boundary located near the
I Hot Spot?

-- --- - - - . - -
5 - within 10 km downstream
4 - within 15 km downstream
3 - within 20 km downstream
2 - within 30 km downstream

i 1 - greater than 30 km downstream

!
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Annex - 3 .~i.?~.jver~j~~..Is.s.".~~

Hot Spot Evaluation: Environmental, Biodiversity & Natural Areas Issues

Hot SOOt: I Countrv: I R~on: -lid #
No. I Issue I '" ul Supporting Comments or Explanations

1.0 General
1.1 Is the Hot Spot located near a wildlife

sanctuary?
5 - within 1 km of an important wildlife

sanctuary
4 - within 3 km of an important wildlife

sanctuary
3 - within 5 km of an important wildlife

sanctuary
2 - within 10 km of an important

wildlife sanctuary
1 - within 15 km of an important

wildlife sanctuary
0- greater than 15 km upstream of an

important wildlife sanctuary

L2 Is the Hot Spot located near a national park?
5 - within 1 km of a national park
4 - within 3 km of a national park
3 - within 5 km of a national park
2 - within 10 km of a national park
1 - within 15 km of a national park
0- greater than 15 km upstream of a

national nark
1.3 Is the Hot Spot located near an area

frequented by rare or endangered aquatic
species)?

5 - within 1 km of an area frequented by
rare or endangered aquatic species

4 - within 3 km of an area frequented by
rare or endangered aquatic species

3 - within 5 km of an area tTequented by
rare or endangered aquatic species

2 - within 10 km of an area frequented
by rare or endangered aquatic species

1 - within 15 krn of an area frequented
by rare or endangered aquatic species

0- greater than 15 km upstream of an
area frequented by rare or endangered
anuatic sneeies
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Hot Spot E,'aluation: Environmental, Biodiversity & Natural Areas Issues

_c-I-Hot SPot_: Jc:ountry: ~~~
No. i Issue

132

Region: lId #
Supportin~ Comments Ilr Explanations

1.4 ! Is the Hot Spot located near an unprotected
'I' area of ecological significance (areas of

spawning, nesting, etc.)
i 5 - within 1 km of an unprotected area

I
, of ecological significance

4 - within 3 km of an unprotected area

I
of ecological significance

3 - within 5 km of an unprotected area
of ecological significance

I
, 2 - within 10 km of an unprotected area

of ecological significance
I - within 15 km of an unprotected area

I
of ecological significance

0- greater than 15 km upstream of an
_ --I unprotected area of ecological

I slgmficance

~ Is the Hot Spot located near an unprotected
Environmentally Sensitive Area (ESA-areas

I of high biodiversity based on the number of

I
,species, biotic indices, professional
judgement, etc.)

! 5 - within J km of an ESA

I
4 - within 3 km of an ESA
3 - within 5 km of an ESA

I 2 - within 10 km of an ESA

I
I-within 15 km of an ESA
0- greater than 15 km upstream of an L·

! ESA
L-L '--_ ---------'

1-·----------i

~--------I
f------- ------j
f------------



Hot Spot Evaluation: Environmental, Biodiversity & Natural Areas Issues

Hot Soot: I Country: Re~ion: lId #
No. Issue <Jl " Supporting Comments or Explanations

1.6 Is the Hot Spot the source of adverse
impacts on the nearest environmental
features (i.e., Environmentally Sensitive
Area, Wildlife Sanctuary or National Park)?

5 - proven impacts with adverse effects
4 - provcn impacts with suspected

adverse effects
3 - proven impacts with unknown

effects
3 - suspected impacts with suspected

adverse effects
2 - suspected impacts with unknown

effects
1 - unknown impacts
0- no impacts
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Hot Spot Evaluation: Environmental, Biodiversity & Natural Areas Issues

1--oc-._~Jlot: ____ 1Countrl: I Reoion:
_ .._-

Ild#
No. I Issue I en ~I Supporting Comments or Explanations

2.0 Aquatic Species (Fish)

2.1 Is the Hot Spot the source of adverse Iimpacts on the habitat of any fish species?
5 - proven Impacts with adverse effects I
4 - proven impacts with suspected adverse

effects
3 - proven impacts with unknown

1---effects
3 - suspected impacts with suspected Iadverse effects ,

2 - suspected impacts with unknown
effects

1 - unknown impacts
0- no impacts ,

.. 2.2_ _Have,any fish kills been attributed to the I

hotspot (i.e. numerous fish deaths occurring
f-

at a given time)?
5 - officially confirmed periodic fish

kills for which the Hot Spot is the I

confirmed source

~
4 - officially confirmed periodic fish

kills with unknown causes
4 - one or two events of officially confirmed

fish kills which the Hot Spot is the
confirmed source I

3 - one or two events of officially

I

confirmed fish kills with unknown
causes

2 - periodic unconfinned fish kills with !

unknown causes
I - one or two evens of unconfirmed fish I

kills with unknown causes
0- no fish kills

2.3 Is the Hot Spot the source of adverse
impacts on the reproduction of any fish

I -- --

species (reproductive impacts)?

~.

5 - proven impacts with adverse effects
i

4 - proven impacts with suspected

I
adverse effects

3 - proven impacts with unknown I
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Hot Spot Evaluation: Environmental, Biodiversity & Natural Areas Issues

Hot SuOt: I Countn;: Rei!ion: lid #
No. Issue C/o ~ Supporting Comments or Explanations

effects
3 - suspected impacts with suspected

adverse effects
2 - suspected impacts with unknown

effects
1 - unknown impacts
0- no impacts
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Hot Spot Evaluation: Environmental, Biodiversity & Natural Areas Issues

3.1

--I
3.2

4.0
4.1

3.0 A uatic Suecies (Benthic)
I

---:-;-- __"ot SpQ!: J~!!yy ..: -,---,,,_J Region: __~_! ._
No. Issue rf.J I"j I Supporting Comments f)rExplanations

Have benthic studies been conducted in the
area of the Hot Spot to identify impacts on
abundance, diversity and lor community

I structure?
5 - confirmed adverse impact where the Hot

Spot is the confirmed source of impacts
4 - confirmed adverse impacts where

the Hot Spot is the suspected source
of impacts

3 - confirmed adverse impacts where no
cause is known

2 - no benthic studies conducted but
adverse impacts suspected and Hot
Spot is a potential source of impacts

l-~ rio15entliicstiTdies-conducted
0- no adverse impacts observed

1 Is the Hot Spot locatcd within 1 km of an

I
area with a high Biotic Index (by
Woodiwiss)?

5 - with a Biotic Index of 10 (very clear)
i 4 - with a Biotic Index between 7 and 9

I
· (clear)

3 - with a Biotic Index between .5 and 6
(moderately polluted)

! 2 - with a Biotic Index of 4 (polluted)

I
1 - with a Biotic Index between 2 and 3

(dirty)
0- with a Biotic Index between 0 and 1

i (very dirty)

Aquatic Species (Waterfowl)

l
Is the Hol Spot the source of adverse
impacts on the nesting area or other habitat

I
type of any waterfowl?

5 - proven impacts with adverse effects
4 - proven impacts with suspected i
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Hot Spot Evaluation: Environmental, Biodiversity & Natural Areas Issues

Hot SDOt: I CODntrv: Reg'ion: lId #
No. Issue en " Supporting Comm~nts OT F,xplanlltion~

adverse effects
3 - proven impacts with unknown

effects
3 - suspected impacts with suspected

adverse effects
2 - suspected impacts with unknown

effects
1 - unknown impacts
a - no imnacts

4.2 Is the Hot Spot located within an area
frequented by migratory species?

5 - confirmed multiple migratory
species, more than 3

4 - confirmed migratory species, 1-3
3 - unconfirmed multiple migratory

species, more than 3
2 - unconfinned migratory species 1-3
1 - potential for migratory species
0- no migratory soecies

5.0 Plant Soedes
5.1 Is the Hot Spot the source of adverse

impacts on any plant species?
5 - proven impacts with adverse effects
4 - proven impacts with suspected

adverse effects
3 - proven impacts with unknown

effects
3 - suspected impacts with suspected

adverse effects
2 - suspected impacts with unknown

effects
I - unknown impacts
0- no impacts
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Annex - 4 Economic Issues

Item Importance Weight Weight of
(1-100) under suh- suh-

category category
0-1110)

1.1 Has hot spot had a negative impact on downstream water supply 50 '0
requiring additional treatment to meet potable (drinking) water quality
standards? (Assume: Increased annual trealment cost include labour,
energy, chemicals and/or alternative sources, most recent comparable
year across all countries)

1.2 Is the average cost oftrealmen! for potable (drinking) water 5
significantly higher than the national average cost for treatment?
(Assume treatment benchmark: treatment costs per 1,000 mJ of potable
water, mosl recent comnarable year across all countries)

1.3 Has hot spot had a negative impact on downstream water supply 20
requiring additional treatment to meet industrial quality
needs/standards? (Assume: Incrcased annual treatment cost include
labour, energy, chemicals and/or alternative sources, most recent
comoarable vear across all countries

1.4 Is the average cost of treatment lor industrial water significantly higher 5
than the national average cost for treatment'! (Assume treatment
benchmark: treatment costs per 1,000 m) of industrial water, most recent
comnarahle vear across all countries)

1.5 What level of investment will be required in the hut spot to meet EU '0
standards outlined in the Water Framework Directive? (Assume 2001
dollars)-

2.1 Arc there increased avemgc operating and investment cost, in fertilizers 50 '0
and chemicals, on a per unit basis in grain/fruit/vegetable production?
(Assume, costs tracked on $ yield per hectare over last 10 years, real
dolla~~-)

2.2 Has there been a substantial loss in arable land, directly related to the 50
effects of pollution, within the vicinity or the hot spot? (Assume a 5 km
radius)

3.1 Hot spot industries' operation and output makes a substantial 25 '0
cuntribution to GNP. (Annual, assume most recent comparable years
across all countries)

3.2 Hot spot industries are significant exportcrs and (net) foreign exchange 25
earners. (Annual, assume most recent comparable years across all
eountrie;)

3.3 Hot spot generates substantial tax revenues (business and personal) for 25
the guvcrnment. (Annual, assume must rccent comparable years across
all countries)

3.4 Hot spot is a major employer uf citizens. (Assume most recent 25
comnarable e!TInlovment survevs across all cuulltries)

4.1 An industrial sector within the hot :,;pot has a dominant share of r~giunal 50 1\,
industrial employment. (Assume most recent comparable employment
surve s across all countries)

4.2 Hot spot has significant employment share of a specific industrial 50
sector in the country. (Assume most recent comparable employment
SUIIIe\lS acTUS';all countries)
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