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SUPPORTING REPORT G WATER QUALITY

1.

Introduction

There are more than 100 tributaries in the Maritza River basin, This study divides into 16

main basins and 110 sub-basins for the whole Maritza River basin,

Surface water quality is mainly monitored by NCESD with extensive stations in the basin.
The quality is not well appeared. Main pollution is from domestic and industry for organic

and nitrogen compound, respectively,

The reason for polluting water quality is, at first, a lack of WWTP. Then benalty for illegal

emission from industry is not strict. Therefore, industry prefers to pay penaity instead of

treating its wastewater.

Water quality should be improved. To do so, it needs to review existing conditions and

systems, then propose the water quality management,
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Water Quality

In this study, water quality includes surface and groundwater. Groundwater, however, is
mentioned in the section “C”, Hydro-geology. Therefore, this section does not mention

about groundwater.

Water quality is evaluated with the Regulation No. 7 and Biotic Indices for chemical and

hiological characterization, respectively.
Monitoring System

Water quality in river is monitored by NCESD and NIMH. NCESD has more frequency
sampling and more station than NIMH

NCESD

In 1993, the monitoring system of the MoE and the REIs consisted out of about 60
observation and sampling points. They have been concenirated along the Maritza River
and its main tributaries of Sézliyka, Banska Luda Yana, Topolnitza, Harmanliyska,

Chepelarska, and Chepinska.

In 1998, NCESD updated the monitoring stations and sampling system, shown in Table
G.2.1 and G.2.2, and Fig. G.2.1. NCESD added 13 new stations in Jan, 98 and deleted

several stations.

NIMH _
NIMH mainly measures discharge of river. The institute also measures water quality with

much less frequency than NCESD (Fig. G.2.2).
Water Quality based on Chemical Characterization

For the chemical characterization, the water quality is evaluated by the regulation No. 7

issued in 1989, The regulation categorizes water quality into four:



Category I - usable for drinking water source

. Category I - acceptable for recreational use and fish farming
d Category IIT - acceptable for irrigation and industrial use

. Beyond Category III - unsuitable to use water for any purpose
NCESD.

Fig. G.2.3, G.2.4 and G.2.5 show the seasonal water quality for BOD, NH4 and NO3 in
1994 to 1996 based on pefcentile of 75%. Fig. G.2.6, G.2.7 and G.2.8 show water quality
and pollution load (quantity data from NIMH) in main towns. The other parameters and

comments are summarized in Table G.2.3.
Concentration and load varied seasonally with some tendency; the pollution load dropped
in summer. It is not investigated exact reason. However, a large amount of water is utilized

for irrigation in summer. This matter makes it change to the pollution load in river.

It can be concluded by ”I_‘able (.2.3 that the most polluted river by general parameter and

heavy metal is Sazliyka and Luda Yana, respectively.

. NIMH

NIMH also wofks:for water qual.ity sampling. However, the frequency of sémpling is much
less than NCESD. Between 1994 and 1995, thc_.samplin'g was made at most 3 times a year
for one station. It is. not enough to evaluate water quality with the data. However, it is
enough to use the data as a comparison of pollution tendency. NIMH data was summarized
in Table G.2.4. '

Some parameters do not belong to the same category as NCESD. However, the parameters
appeared in the table is almost same as Table G.2.3. Concerning parameters are BOD, NH4,
NO2, PO4, and SO4.

JICA Study -
HCA Study team conducted water Quality investigation in 1997 to 1998. The monitoring

statioris selected are shown in Table G.2.5 and Fig. G.2.9. Result for river water quality is
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described in Tabie G.2.6.

Pollution by general param'eters show similar result compared to NCESD, Again Sazliyka
is the most polluted river in the study area.

However, resuits for heavy metal pollution is described more detail by JICA's investigation,
NCESD measured only Fe and Mn. In the other hand, JICA measured Cu, Zn, Pb, Fe, Mn,
Cd, As, and Hg. Hg pollution was found in Maritza and Topolnitza. According to this

survey, it is concluded that the most severe problem by heavy metal is Topolnitza.

The other data such as water from municipal WWTP, industries, and sewerage are listed in
data book, "4 Water Quality",

Water Quality based on Biological Characterization

NCESD assesses surface water quality with the help of macroinvertebrates.
From 1996 to 1997, the water quality was studied at 71 sites with an interval of about 5 km,
Biotic indices (B.1.) and biotic scores are applied to assess the water quality of running

waters, in most cases based on benthic macroinvertebrate community.

A relationship between the biotic indices and a characterization of the analyzed water

(regarding chemical, biological points of view) is given in Table G.2.7.

The water classes are:

-BI 1 : bad water quality

-BI 2 : poor water quality
-BI 3 : doubtful water quéiity
-BI 4 fair quality

-BI 5 . good quality

Intermediate classes such as BI 1.5, 2.5, 3.5, and 4.5 are also possible.

Fig. (.2.10 shows the biological assessment. Major concerning rivers with heavily

pollution is Sazliyka, Haskovska, Banska, and a part of Stara and Chepelarska, Pollution



mechanism to Sazliyka is clear from this map. Stara Zagora contributes significant
pollution to Sazliyka.

It can explain same thing to Stara from Peshtera and Haskovska from Haskovo.

Many part of biotic index shows similar to chemical characterization.
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Poellution Source

In this study, pollution source such as domestic, industry, and livestock is estimated. Of
course, there is other polluiion. However, data is not available and above three sources are
considered to be major pollution in the Maritza River basin. Therefore, the three kind of
pollution is enough to evaluate for the study area. For TN, landusc pattern is able to
quantified and added. Pollution from landuse pattern is more dependent on rainfall. Unit

load is estimated with several references (Table G.3.1).

Pollution based on source and sub-basin is summarized in Fig. G.3.1 to G.3.4. Domestic

pollution emits the most with 46%. And Iﬁdustry is the largest emission for TN with 33%.

- For pollution load based on sub-catchment, SAZ-7 is the largest on both BOD and TN. The
pollution is loaded from concentrated area; top 5 sub-basins load 48% and 46% of BOD
and TN pollution, respectively. High loading sub-basin for BOD tends to high loading for
TN, too. '

High pollution loading and polluted water quality region are linked.
- Domestic
About 1,750,000 people live in the Maritza river basin. Among them, 68 % lives in

town/village more than 5,000 inhabitants.

The distribution of the population is shown below.

DISTRIBUTION OF POPULATION

Size of § Number % in Sum, Towns

town Maritza %
' basin*! -
| >250,000] 1 20 20 | Plovdiv
100,000 ~ 1 9 28 Stara Zagora
250,000 _
50,000 - 5 18 46 | Haskovo, Pazardjik, Assenovgrad; :




100,000 Dimitrovgrad, Velingrad _
20,000 — 4 6 52 Karlovo, Nova Zagora, Harmanli,
50,000 Panagyurishte
10,000~ 10 - 9 60 Chirpan, Peshtera, Parvomay, Svilengrad,
20,000 : Rakovski, Radnevo, Stamboliyski, Ihtiman,
Sopot, Kostenetz
5,000 — 19 8 68 Galabovo, Septemvri, Hissarya, Krichim,
10,000 Rakitovb, Lyubimetza, Pirdop, etc

*1): based on population

Roughly it can be said that in the 10 biggest towns about 3/4 of the urban population lives

and about 1/2 of population of the total Maritza river basin.

The biggest three towns along Maritza River are Plovdiv, Pazardjik, and Dimitrovgrad,
which cover 27% of total population in the study area.
In the sub-basin, Stara Zagora is the biggest town, 8% of total population in the whole

" Maritza river basin.
Poliution load by domestic is categorized into three;

®  population not connected sewer
~®  population connected to sewer without WWTP

®  population connected to sewer with WWTP

Tablc G.3 2 sho'ws.' .cohnection raté of sewér system. 58% of papﬁlation connected sewer
and 21 % are connected WWTP based on the whole Maritza rlver basin.
| Domesuc load based on sub basm is descnbed on Fig. G.3. 3 to G.3.5. High leadmg basin
is Sazllyka Harmanhyska Marltza around Pazardjik, Plovdiv and Dlmitrovgrad up stream
of Stryama and Chepinska, and downstream of Chepelarska.
All of the hlgh loadmg basin locates top ranked town such as Plovdiv, Stara Zagora,
Haskovo Pazardjlk Assenovgrad Dimltrovgrad Velmgrad and so on, described in above
table. As well as total pollution, emission of domestic pollution is from the limited area.

Top 5 catchments load 48% of BOD and 50% of TN.
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Industry

TN emission by industry is the largest among four pollution sources. Table G.3.3 shows

top 50 industries, and Fig. G.3.5 describes loaded by sub-basin and top 20 industrics,
Top 3 industries emit 54% of BOD and 88% of TN, The pollution is loaded only a few
industries. |

This tendency is the same as domestic source.

Livestock

Livestock pollution - is distributed over the basin compared other source mentioned

previously (Fig. G.3.3 to G.3.5). Sézliyka region is the highest loading. 73% of BOD and

65% of TN load is from pig and cattle, respectively.

Fig. G.3.6 shows a number of cattle, sheep, pig, and fowl in 1989, 1992, and 1994. As
shown in the figure, all animal decreases from 1989 to 1994 in the Méritza River baéin.
One of the reason is expected the economical condition. .

Fig. G.3.7 and G.3.8 show pollution by pig, fowl, and cattle per sub basin in 1994. SAZ is
identified high loading by all three animals. Detail data is shown in Table G.3.4.

Landuse Pattern

The pollution from landuse discharges during rain. The distribution of pollution based on

sub-basin is spread whole basin (Fig. G.3.4, G.3.5). Among them, SAZ is the highest load
because of the largest agriculture landuse. Pollution effect by fertilizer and pesticide could
not quautlﬁed However, these area largely used for agnculture has hlgh potentlal of

fertilizer and pesticide pollution.

Pollution from domestic, industry, livestock, and landuse pattern is summarized in Table
G.3.5. |
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3.6

Mining

The Maritza River basin has over 100 mines and their relating facilities (Table G.3.6, Fig.
G.3.9). Pollution from mining activity is dangerous. Several type of heavy metal is
detected (Table G.2.6). The pollution mechanism by heavy metal in rivers is not

investigated. However, mining activity and heavy metal pollution in river is related. For

example, there is a large copper mine in Panagyurishte, up stream of Luda Yana. Table

(3.2.6 shows copper in category IIL. This could be effect by mining activity.

There are also closed mines. Without proper management, it may have severe pollution.

Solid Waste Dumping Site

* Pollution from dumping site is considered to leachate. However, data for leachate is not

identified.
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Water Quality Management Plan

Water quality is evaluated and pollution source is described in previous chapter. To

improve water quality, it is necessary to improve water quality management in the basin,

The management plan is proposed for strengthening of monitoring system, reduction of

pollution load, and necessary investigations.
Fig G.4.1 explained schematically the basic procedure of a water quality management plan,
The integrated ‘.l_.?ater quality management plan is devéloped through several steps from the

awareness for the necessity of the management.

The water quality management plan was formulated as following steps:

. Assessment of éxisting water quality management system
. Scenarios for w.ater quality ma_nagement

®  Countermeasures

. Water quality monitbring tools and equipment plan

hd Cost

®  Investigation

®  Proposed stage program

Assessment of Existing Water Quality Management System

Existing water quality management system is assessed in this section. The problems of the

existing management system are explained:

Monitoring System

What is important for monitoring system is to identify the water quality and analyze

pollution mechanism. Then the analysis is applied to the improvement of water quality.
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NIMH and NCESD measure surface water quality. However, the sampling is not regularly
taken, and data is not sminmarized. In addition, no data is exchanged between the institutes
even though many of their stations are very close. In term of the location of the monitoring
station, some place such as Pazardjik do not have monitoring station after town. Or even

though there is a station after Plovdiv, no measurement took place after 1993.

The problems of the monitoring station are summarized below.

. Irregular frequency of data collection

®  No data exchange between the institutes
®  Tnsufficient summarize of data collected
L ]

Inappropriate location of monitoring stations

NCESD updated monitoring system in January 1998. Some stations were added and
deleted (Fig. G.2.1). "Frequency of sampling” and “Phys-Chér’n analysis" is described in
Table G.2.1 and Table G.2.2. The sampling parameter is separated very detail. However, it

‘is better to make simple system at first. After having appropriate amount of data, sampling

parameter and frequency ¢an be separated detail.

Some of the new stations are added in up stream of river. In this moment, these stations are
not necessary even though sampling is twice a year. These stations should be added after

well performance of monitoring in downstream.

Control of Domestic Wastewater

~ There are only five WWTPs in the Maritza River basin. First, additional WWTPs are

definitely needed to control domestic wastewater. Among 5 WWTPs, only Plovdiv is

operated properly to the secondary treatment, However, including Plovdiv, all WWTPs are

necessary to be rehabilitated or strengthening maintenance.

Also the sewer pipe should be rehabilitated. Overlapping part of pipe to pipe is very short

" and there is no proper brétection for leakage. Therefore, wastewater leaks and groundwater

flows into the sewer pipé. It makes groundWatér pollution and inefficiency work of WWTP



rcgérding the pollution reduction,

In other aspect, the direct impact of domestic pollution to river is not investigated. The
effluent quality to river should be measured. This measurement is applied to estimate

sewerage leakage, too.

The problems are summarized below:

®  Shortage of WWTPs

b Need of rehabilitation and lack of maintenance for WWTPs
®  Pipe connection
®

No measurement of sewer effluent quality
(3)  Control of Industrial Effluent

Indus_trial efﬂu_errt ie controlled by.Mo.EW. However, MoEW does not rneas'ure industrial |
efﬂueni: Industry declares the effluent quality individually. MOEW gives penaity to
industries according to the declaration, One third of TN is produced by mdustry Pollutron
by NH4 and NO2 are found in many parts of the rivers: Thereforc it is expected that the

declaration is incorrectly reported.
Industries emitting over the regulated effluent quality are imposed penalty. However, the
amount of penalty is relatively low, In this moment, it is cheaper to pay money for illegal

level of effluent than spending money for the treatment,

The problems are summarized below:

®  Incorrect declaration of effluent quality by industry
i Low amount of fine over the regulated effluent level
(4) Mining
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There are over 100 active and closed mines, and their relating {acilities in the study areca.
The pollution from mining industry is significantly dangerous. The management such as
water use, effluent quality, treatment of mining waste and wastewater, and monitoring

system, etc, is not investigated.

Soil contamination survey was conduced around Zlatitza and Pirdop, down stream of

“Topolnitza and Luda Yana, and the north of Plovdiv. The contamination mechanism is not

clearly defined. However, it is expected there is some relations between them.

Solid Waste

- Tllegal solid waste dumping is found many places in the Maritza River basin. It is because

insufficient public (municipal) service. One of the organized solid wastes dumping sites is
located in Plovdiv. The site is well constructed. However, there is no fixed plan for

feachate treatment,

The problems are summaﬁzed below:

®*  Insufficient public service

e No fixed plan for leachate

Scenarios for Water Quality Management

The target water quality in year 2015 is to meet class II. Three scenarios of water quality

management are proposed for this achievement:

®  Scenario I: Reduction of pollution load
®  Scenario 2 Strengthening of monitoring system
®  Scenario 3: Investigations

In this section, Scenario ! is discussed. Scenario 2 is discussed in the part of the sub-

sccﬁon 4.3. Scenario 3 is discussed in the sub-section 4.6.
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The characteristic of pollution is mentioned in section 3. The pollution is emitted largely
from limited catchments, towns and industries. Therefore, the reduction from big towns
and top ranked industries is significant improvement to the study arca. The approach of

pollution reduction is proceeded:

¢ Select priorify ?egions by high loading and deteriorated water quality regions
. Review pollution load from major towns in each region |

®  Sclect priority towns and its priority order

i Make draft alternatives for reduction of pollution

d Evaluate the water quality improvement of the alternatives by water quallity model
L]

Select the optimum plan for water quality improvement
Selection of Priority Regions

At first, main pollutef giving a large effect to water quality is defined. The evaluation is
based on catchment. From Fig G.2.3 and Fig G.3.3, the relationship of pollutibn load and
water quality is definitely linked. So mam polluter glvmg 2 large effect to water quality is

designated. A few catchments are selected and formed as the priority rchons (Fig. G.4.2).

®  Up stream, Maritza - MU2, STA, MM1, CPE-1
. Mid-stream, Maritza - MM2, MM3
i Down stream, Maritza - HAR

®  Sazliyka - SAZ

Fig G.4.3 shows the pollution load in reglons E1ghty perwnt of pollutlon 1s loadcd from

‘these four regions. It means four regions are defined as main polluter in the study area.

Among them, the largest polluter is up stream of Maritza emlttmg 26% of tot_al pollution in

the study area.

Selection of Priority Towns and Priority Order -
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Priority towns are sclected with three steps:

g Review and select priority towns from prioritized four regions (Fig G.4.4)

®  Consider towns chosen by the National Plan of the Ministry of Construction in 1989
(Fig G.4.5)

®

Select an important spot such as tourism area and mining activity area

The first priority is to reduce the pollution from the most effected town. Fig G.4.4 shows
the pollution load from 19 major towns in 4 priority regions. A few major towns are loaded
66 — 90% in each priority regions. Therefore, the pollution reduction from these major

towns makes it strong impact to water quality.

These 19 major towns are considered to be the priority towns, In addition, 13 towns and 2

districts are added from the non-prioritized region. The added towns are the selected towns

by the National Plan (Fig G.4.5).

Some towns need severe consideration to environment such as tourist and mining activity

area. Even though théy rhay not load a 'Iar:gé amount of pollution, these towns should be

included for the priority towns. Four towns are sclected from an important spot.

The selected  priority towns should reduce the pollution l.oad by implementation or

rehabilitation of facilities 'by the year of 2015. It is proposed to separate 3 stages with 3

type of priority order. The execution period and priority order is as follows:

o 1st priority order — project execution in the year of 2001 to 2005
¢ 2nd priority order — project execution in the year of 2006 to 2010

. 3rd priority order — project execution in the year of 2011 to 2015

The priority order. for four. prioritized regions and the important spots is determined with

the present total pollution load and the future potential domestic load, shown in Table

'G.4.2, Towns with pollution of the present load over 3000 kg BOD/d and the future load

over 2000 kg BOD/d are chosen as st priority. The selected 7 towns are;
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4.3

. Pazardjik
. Plovdiv

¢  Assenovgrad

e  Dimitrovgrad

¢ Haskovo
e  Stara Zagora

¢  Velingrad

All towns in the non-prioritized region are considered as the third order because of

relatively low load and much less impact to the Maritza River and the Basin,
Alternative for BOD and TN Reduction

Next is how much pollution should be reduced to meet the target of class II for BOD and

- NH4. To achieve this goal, the three basic alterhativc_s are made, shown in Table G4.3.

These alternatives are simulated and the pollution reduction plan is determined.

Alt. 1 is to reduce more domestic pollution load than industry and livestock pollﬁtibn. Alt.

3 is the opposite concept of reduction plan. It is reduced more industrial and livestock load

than domestic load. The reduction concept between Alt. 1 and Alt. 3 is Alt. 2.

Both the basic alternatives and the impact of only domestic reduction are simulated (Table

M.3.1 in Supporting Report M). The result is applied to the selection of the alternative.

Countermeasures

Countermeasures for improvement of water quality' management are composed of
structural plan and non-structural plan. Structural plan is' pollution reduction by WWTP.

Non-structural plan is strengthening of monitoring system, regulation and investigation.

(1) Pollution Reduction
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The reduction alternative is determined with evaluation of Table M.3.7 and Table M.3.8 in
Supporting Report M. Alt. 3_3 and Alt. 4 3 meet the target of the class II for BOD. For
NH4, Alt. 4_3 is the best quality among the Alternatives. However, it docs not meet the
class II in upstream and mid-stream of Maritza in some area, and Sazliyka. AlL. 3 3 isthe
same as Alt. 4_3 except no nitrification at WWTP in Stara Zagora and Haskovo. The
difference of the result is the category of Harmanliyska is down to the class 1II. The
reduction of TN is more efficiency from industry and livestock. And it is pbssible to reduce
pollution from industries largely by their production system and management, It is
necessary to review and adjust the pollution reduction such as to keep the enough space for
advaneed nitrification/denitrification in WWTP.

It is proposed Alt. 3_3 execute for pollution reduction plan. The following is the Alt. 3_3:

Domestic load reduction by WWTP
L 1st priority town 90% (primary and secondary treatment)
*  Ondpriotity town 30% (primary tfeatment)

* 3rd pridfity town 30% (primary treatment)

Industrial load reduction by regulaﬁon
e  Topl-10 90%
o  Topl1-20 30%

(equivalent to 80% reduction of industrial load)

Liﬁestock load reduction by régUlation
. farm 30%
®  household 30%
Currently most animals are raised and kept in low number in small farmers. They

are regarded as non-point pollution source. As for reduction of pollution load from

household livestock, it is recommended to apply dry cleaning method instead of wet



2)

cleaning for household livestock and to use sl'udgc for agriculture after dried. This

recycle is simple and inexpensive method for small number of livestock.
TN reduction

Industrial load reduction by regulation
¢ Top 2 fertilizer industries  90%

(equivalent to 79% reduction of industrial load)
Strength_eniﬁg of Monitoring System

Monitoring of water quality:

Strengthening of monitoring system is necessary for the water quality management. At first
the measurement organizations should be combined. Only one organization is enough to

measure water quality.

Then the importance of the monitoring stations is evaluated. The updated monitoring
system is not bad at all. However, It is recommended that the start of the new samplmg

system be simple. For example, frequency of samphng and measurement parameters are

too detail. At first it is important to understand water quality and pollution mechanism.

Then to execute countermeasure, additional stations are necessary on purpose. In adclmon
monitoring station in the very up stream is not necessary in thls moment.

Two type of monitoring stations is recommendable. The principal and the auxiliary stations

are sclected and shown in Fig G.4.6.

Principal Station — 6 stations in Maritza River
6 stations in the tributaries
Auxiliary Station — 7 stations in Maritza River

24 stations in the tributaries

Water quality is necessary to grasp the impact of town pollution. New station is added in

one place as the principal station on the Maritza River: after Luda Yana where existing
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sewer in Pazardjik and effluent of future WWTP are discharged. Four new stations arc
added on tributaries as auxiliary station. Tributary of Topolnitza and Blatnitza where
effluent from WWTP flows out. And one station is added in mid stream of Luda Yana for
tracing the heavy metal pollution. Fourth station is in Batak reservoir, the largest reservoir
in the study area. The study proposes frequency and parameter of sampling. Some are

overlapped the existing system. The system is summarized:

- The frequency of sampling should be:

Principal station — strictly once in a month
Auxiliary station — strictly once in two months (monthly sampling is

recommendable)
The measurement parameters are:
Generél parameter: air temp, water temp, pH, DO, BOD, S8, NH4, NO2, NO3, PO4,
S04, H2S, coliform '

HéaVy metal:. Cu, Zn, Pb, Ni, Fe, Cr, Mn, Mg, Cd, As, Hg

The parameter and sampling frequency of heavy metals are to be modified considering the

reféult.

Biological measurement:

In order to characterize and to support the assessment with the physical/chemical
parameters, a biological parameter (Biotic Index) has been shown. To identify ecological
“hot spots” these measurements have to be extended. Just nowadays the bacteriological

load, as a lth'rea_c'i to the health to the population, is measured in the Sazliyka Region.

' Micro'biolo'gical'para_meters should be used at least for all other organic polluted' rivers, so

at least also for Maritza and Harmanliyska Riﬁers.

- Industrial effluent:

For industrial effluent, each industry should have obligation to declare the effluent quality
correctly. In addition, REIs are necessary to conduct effluent quality survey of industry

occasionally. The strict observation is needed and recommendable to start from top 20
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4.4

4.5

industries, then the others. With the observation, the effluent regulation should be reviewed.

It is recommended that the efftuent quality be the same as effluent level of WWTP.

Livestock: .

Each farm should declare the effluent quality. And REIs conduct effluent quality survey
occasionally. The strict observation is necessary.

For household animal, it is recommended for REIs to inspect cleaning methods and to
change wet cleaning method to dry cleaning method. In addition, REIs had better to

instruct the application of manure dried up for agriculture.
Water Quality Monitoring Tools and Equipment Plan

Equipment of water quality measurement is prepared and organized. There is no need for

additional apparatus for the proposed sampling parameters.

HD (hydrodynamic) and WQ (water quality) models are well developed in this project
This is a powerful tool for water quality management. The model can verify the pollutlon

impact to the rivers.
Costs of the Countermeasures

For structure cost, it is mentioned as follows;

Costs (US$ 1000)
Construction of municipal wastewater treatment plants (refer to Table G.4.4)

- 1* Stage towns 122,021
- 2" Stage towns _ 36,437
- 3" Stage towns : 55,272
' - Total cost for WWTP - 213.730

Above cost will be checked again and revised, if necessary, in the next sﬁidy stage'i'n

Bulgaria. The detail is mentioned in Supporting Report H.

For non-structure, only software is needed.



4.6

4.7

Rough Cost Estimation for Industrial Wastewater Treatment

Rough cost estimation for the top 20 industrial wastewater treatment is conducted. The

location of the industries is shown in Fig. G.4.7.

Rough cost for industrial LWWTP or rehabilitation of existing LWWTP is estimated with

following assumption:

®  Treated water quality from industry is as the one from municipal WWTP meeting the

class I1I of Regulation of No. 7.
. Land is available for LWWTP.

®  Ifindustrial wastewater is necessary for municipal WWTP in terms of carbon source
or others, the cost is not estimated. However, cost is estimated if the rehabilitation of

pipe is needed.

. The cost is estimated the combined WWTP from several industrial wastewater if it is

cheaper.

With the above assumption, the cost for top 20 industries is estimated.

Top 1-5 USD 36.5 mil

Top 5-10 USD 5.8 mil

Top 11-20 USD 13.3 mil

Total USD 55.5 mil
Investigations

The reduction of pollution and strengthening of monitoring stations are mentioned
previous section. Still data is not enough to execute fhe integrated water quality
management. Some investigations are needed such as sewer system and its ¢ffluent,
indu_stfial effluent, mining waste and its wastewater, and solid waste. Then the

implementation of improvement and management are planned.
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The detail investigations are discussed as follows:
(1}  Sewer System and Its Effluent

Sewer network in each town and the pipe connection should be investigated. Then effluent

concentration to river should be measured. It is the direct impact of domestic load.
(2) Industrial mwme.aa

It is mentioned in the section 4.3,
| (3) Mining Waste and Its Wastewater

The investigation should be carried out for water use, effluent quality, treatment of mining

waste and wastewater, monitoring system, and duration of activity.
(4) Solid Waste

The capacity (duration), treatment of leachate, and Bozﬁomnm system’ should be

investigated.
4.8 Proposed Stage Program
Proposed programs are proceeded four stages:

1)  Preparation stage Year 1999 - 2060

2)  Short term stage 2001 - 2005
3}  Midterm stage -~ 2006 -2010
4)  Long term stage 2011 - 2015

The detail is shown in Table G.4.5.



TABLE G.2.1 MONITORING STATION OF NCESD

T T 7 T T
! 1 i ‘ : : L
1 : . . ! NIMH Stations
. _ + Frequency o N S S
No smﬁoﬂ; Sampling point ol:rr:qucrlaf.‘y Type of H")_‘s., Radiwlogical DJ":,M ")dm“\_ . -
poin ammpling| chem analysis canicol opening | ety is K
is |
= P2
Sariza Fivee a1 Feaduen village,
1331 30060236 lapig 2 | Backgound [ | puMu | 71 {niese
134} 30060085 [Mariiza river at Belovi) 1z Reference NIMH | HB 171700
: Chépiesks nver at GY ; — -
1350 3006052 oy diyove e 2 Background nsesfuy | 256 171390
MEatmizd eiver before Batak B S R
136] 30060522 | . 1 Reference 1311958 [ RIEW
e T
107] 30060523 (Batak res, before reservoir Cascade
dam: 4 Reservoir 1/4/1958 s
1381 30060524 (Marnitza river after Barak res. 2 Reservoir 17471998 [RIEW
T T T T N A KA FIVE BEIGEE TAfloW T T T
130] 0060156 {Mariiza river at Kohachevo 1
village 1z Reference NiMH | 249 [ 71420
Topaliize river belore town o rrtTTTTTTT
140] 30060387 Koprivshtitza 2 Background NIMH [ 422 171450
VOFGITES TIVEr 4V INE GTitye A | h50
141} 30060099 jof town of Panagyurishte-
town of Pirdop- 12 Relerence NIMH 250 [ 7170
Topolnitza belore "Topntnica”
142| 30060100 3 '\ illage of Foibrene 2 Refersnce NIMH | 250 | 71480
e oS dgh e
143| 30060101 [Toepolnitza’ res. before Cascade
reservoir dam 4 Reservoir ]
 Topolnitza 2er “Topolnica
144] 30060325 1 2 ‘Reservoir 14173998 |RIEW
Topolnitza before inflow K R A
145} 30060238 Yy ositza siver 12 Reference ! RIEW
Mariiza ai téwn of Pazarjik on
L46| 30060260 b byidee of Sofia-Plovdiv 12 Reference NIMH | 252 {71800
Luda Vana river ebove town ol
147} 30060526 o qchg - 2 Background V1998 INIMH | 336 | 71250
iLuda Yand river ot village of
B8] 3006002 oo, S 12 Referencs Voob urn | asib {71ss
1491 30060468 |After WWTP - Stamboliyski 12 Reference NIMH 253 | 71850
150} 30060527 | Vacha river above Trigrad 2 Background 17171998 INIME 275 {72020
Ty T T|Vadiver afier fownof — | T T T
1514 30060107 [peyiy 12 Reforonce NIMH | 420
Vacha river at village of i
1527 30060108 |y ruayg : 12 Reference ! RIEW
T M ariiza iver ai towa of T A R T -
1531 30080265 - |pyogivitabes 301 ! wivi | 01 {72900
S o o Pl - - SRR PR ol Mo el
154} 30060091 1kmi.after municipal collector 12 Reference RIEW
CATcnlat
155| 30060528 Chepelarsks river above ed by
vitlage of Progled . 2 Background 1/171993 INIMH
Chepéldrsks Tiver on 1he Bridge
136) 30060110 1, Cillage of Bachkevo 12 Refercncs NIMH | 324 {72460
CHEETArSKA 1IvET BETOrE CRITIEl
157} 30060111 |inflow Maritza river(stop 1 ed by
. Kemera} 12 Reference NIMH
i Sfryani Tivet £bave town bf T -
158) 30060528 lejicura "2} Hackground wngss N | aze 1700
Siryama river af village of
159] 306050 g, B 12 Reference VI/1998 [NIMHL | 325 72520
. . - Calcunar
16G| 30060103 {Suyama river befere inflow b ed by
Maritza at village of hManole 12 Reference NIhiH
1;,:[ 1 2 Mariiza river at town of I R B
Parveznay(HMS 304) 12 Reference NIMH 04 | 72850
. Kiaisiza rivér - 3lom. afier T - " o T
1621 3006009 discharge of the sewerege 12 Reference ! NIMH | 2utom.
3 Bedéchka river - village of
1837 10050104 . Mogila 12 Reference RIEW
- Dlaintize river 2bove willage of | T R
WG] 30060531ty oo 2 Background 14471998 |RIEW
165f 30080330 |Blatniiza river before town of - fed by
Radneva’ 12 Reference - iNIMH
Siatutliyka river above village -
166] 30060532 | ¢ oviiniza . 2 Background 14988 {MIMH | 305 | 7400
~ T ISazlivka river aftowaof ; N A R B
167} 30060105 |17, bipva 12 Reference ? NIMH | 342 | 73450
T - - T T HCatEual
il 20060270 |Sazliyka river before inflow 2 el by
Maritza river 1?2 Refecence NIMH
ST T Harmanliyska river belodé e - o
1691 30060533 L aos of Trakierz - Background 17171998 {RIEW
T Lo T Harmanliyska Tiver sy village 7T T T T T - T
170! 30060354 of Dinevo ] Reference NIMH 308 173550
_“ - — [Marilza fiver zfter town of ]777’ t
! Harmanli(ihS) ¥ Reference ; et | 3071 | 73730
U Mardza afier the e ol 1T T T i HE o
30050097t ivengrad 12 Border L N [ 309 73850

#1; Detail is shawn in Table (1.2.2
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TABLE G.2.2 SAMPLING PARAMETER

Genaral Parameter
Type of Tie | Tou Ph po”! - po | EC® | BODS | Oxid™ [ COD, DS | 8§ cl S04 | NH4-N | NOZ-N | NO:N | PO4
Analysis 3 : {perman) 1 E ; i
Reference X X Xi X X X X*1 X X X Xi
Background X X X X X X X X x X 3 X X X X]
Reservoir X X X X X X X X X o ; X X X| x
Mouth of river X X X X X X X] X*1; X X X*3 X*3 X Xi X Pl
Border of X; x| X X X! X X X2 X X X*3 X*3; [ X]
country { i i 1
*1: when BOD>10 mg/L
*2: when BOD>5 mg/L
*1: Frequency of sampling is 4-times a year
Additional Parameter
. Heavy | Surface active | _ . Petrolewm Chlorine org | Polyaromatic | Triazine
L Type of Analysis Metal detergents substance Phenol Cyanides products pesticides 1 hydrocarbons | PCBs pesticides Mn
Reference ] - X X X X X X X . X X X
Background ) X
Reservoir - Depending on region and expected polluter’s type
Mouth of river b X X X X P X - X X X X
Border of country - X X. X X X i X X X X X
Frequency of sampling pec : - 4 4 4 4 : 12 2 2 i 2
year i




TABLE G.2.3 SUMMARY OF WATER QUALITY IN 1994-1996 BY NCESD

: Caiegory 1T Caregory 1T [Worse than Cat 111
. . . Code y 2o .. TETA T R .
Basin River Lacation No 2y ¢ Heavy G ' Heavy G | Heavy Conunents
General * ; y eneral . eneral M
PENEE Metal Metal™ Metal?
MUl |Mariiza Kostenetz 34 rlij((_))[:,NHfl! NO2 « Cosiderably clean in Mariza River
e ; T hommar N I R
] 5 ! H
Maritza Relove 8 NO2
Mariiza™  Vefren RAY N I R (073 - -
"MU2 [Marifza " | Pazaardiik 260 |NH4,PO4 NOY . T
MMTI Maritza Govedare 263 [NHATOT TFe NOZ - More polluted " down strcam
Maritza Stamboliyski 463 |BODNHE Fe NO2 - Heavy metal poliution in mld-_sircam
D R I . |- Banska - most polluted river (impact
Mariiza Plovdiv 265 INHA,PO4 NOZ2 trom Haskovo industrial WWTP)
MMZ Maritza Mirovo 1 15T INHE Mn NO2 P04 n
Maritza Parvomay 92 |BODNI4 | NOZPO4 | Mn o
Mecha Parvomay 3927 NHENOZT TP
Maritza - Skobelevo 267 I;?ENOY PO4 Mn
MM3 !Banska Dobrich 393 Mn H25,NII4 BE?(%NO2
Maritza Dimiirovgarad 937 [BOD,NH4 |Mn NO2 PO4
IMaritza”™ ~ Simeonovgrad | 268 |NH4™ NOZ
MD [Maritza Harmanli 9% |BOD Mn NH4# NOZ P04 » Polluted by N and P compound
. {ManizaT [Svilengrad 72 |BOD NHA |Mn PO4 NG2 '
: . ) . BOD,NHA1 - Beiter water quality alter Fopolnitza
TOP (Pirdopska Pfrdon 98 S04 P04 Fe . NO2 reservoir
Topolnitza Piljduﬁ 99 ?(I;I:,NOZ Mn
Topolnitza | Pefrich 388|NHS Mn ™ TINOX
Topolnitza™ | Poibrene 100 TNH4,NOZ 1 Mn
; Topolnilza |Pazardiik 259 |INH4.NODZ
CPT " [Chepinska _ [Nikolov- 106 -|NH4,PO4 Fe NOZ - Only problem by NOZ
Chepinska  |Kovachevo 156 |NH4,FO4 NO2Z 7 i ] .
LUD {Luda Yana — !Panagyurishte 390 [FO4 Fe BOD,NH4 Mn NO2Z - Worst condition by heavy metal In
Hanska LUd g, v 391 |NH4,NO2 $o4 - [Fe Mn  [estudyarca
Yana . . : N N . - More poliuted in up stream
Luda Yana — [Popinizi 262 1BOD.POY |Fe NHY Mn ™NOZ
, RO, NHA - -
Luda Yana |Rosen 102 S04.PO4 Fe NO2 Mn
-{Luda Yana  (PazardjiX 1547 NHENOZ
STA {Stara Byaga 264 TBOD . {Fe NH4 P4 NOZ - N and P compound pollutton
VAU {Vacha TGruevo 108 TNH4,NOZ : - Cleanest river shown o this table
CPE | Yugovska Yugovo 09 [NH4,KOZ TMn - Polluted after Assenovgrad
NH4 NGZ,
Chepelarska  {Bachkovo Lo PO4
Chepelarska ~[Kemera T |Pod ROZ Mn RH4 |7
STR. Stryama Manoie 103 PN(};:,NOZ, - Constidered to be clean
SAZ [Sazliyka Mogita 1037 NO3 BOD,HIS NHANO2Z - Most polluted river in whole Maritza
Blatnitza Radnevo 3307 |BOD,RO3 NHY NG2 “friver basin
Sazliyka  [Radnevo — “ 33T |BOILRO3 N4 NO2 P04 - No heavy metal poliution
Sazliyka  [Konstantinovetz! 269 |BOD.SO4 H28 oy b
. - SO4,NH4, 7
Sazl_lyka Galabove 105 |BOD NO2
Sazliyka Simeonovgrad ! 270 |BOD fq%‘;’NH‘q’
HAR " Harmanliyska Dinevo 354 |BOD,NH4[Mn 02 P04 - Highly polluted, especially in
: i BODNH4| " " |Haskovo
Harmanliyska [Haskovo 158 Mn NO2,
' P04, H28 L
‘tHarmanliyska |Harmanli 271 Mn NH4, H28 B;)(;’NOZ
! : s

*i: Worse than Categofy [IH

*2: Assessment of parameters - 'BOD, NH4, NO3, NOZ,.CI, 804, PO4, H28

*3: Assessment of parameters - Fe, Mn




TABLE G.2.4 SUMMARY OF WATER QUALITY IN 1994-1995 BY NIMH

Codo | Crtegoryll | Category Il | Worse than Cat TIT"”
Basin River Location No | g 2 Hcavy G i Heavy G i Heavy
: ehera v X
- R Metal? Metal” energ Metal™
MU1 |Maritza _iRaduil 71650 [NH4 NO2
, BOD,NH4,
Octshritze | |ochusha | T3 INoapos
Maritza ___{Belovo 71700 {NH4,PO4 BOD NO2
MU2 |Maritza Pazadjik | 71800 [NH4,NO2 PO4
) . , . NH4,NO2,
,,,MMI Maritza Plovdiv “:727()0 ro4 B B
. BOD,NH4,
MM2 Maritza Parvomay | 72850 NO2,PO4
MD  |Maritza Hermanli | 73750 Fe  |NH4 pop 0%
Maritza Svilengrad| 73850 {BOD PO4 “INH4,NOZ .
, BOD,NH4, -
TOP |Topolnitza I\_/Incdct 71470 NOZ2,P04 Fe S04 _ : e
: . -{BOD,NH4, :
Topoknitza Poibrene | 71480 NO2 Fe
: . ‘ NH4,NO2,
CPI . Chepinska Nikolovo | 71420 PO4
CPE | Yugovska _ [Yugovo | 72240 {NH4,NO2 o
: <. |BOD,NH4, '
Chepelarska | Bachkovo | 72460 NOZ.PO4 1 i
SAZ [Sazliyka Galabovo | 73480 {804,P04 DO ggg’NH4’
HAR Harmanliyska Harmanli | 73550 {BOD,NH4 PO4,Nf)2

*1: Worse than Category IiI
*3: Assessment of parameters - DO, BOD, NH4, NO3, N02 Cl, SO4 PO4
*3: Assessment of a parameter - Fe
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TABLE G.2.5 LIST OF WATER QUALITY SAMPLING POINTS

River
No Cote No [Location Samphing 1 Tolal
Per Month | Number
1 256  |Maritza river - Raduil 2 times 12
2 86 [Maritza after Septemwvry - the bridge to Zlokutchene 1 time ]
3 260 {Maritza in Pazardjik - the bridge Sofia-Plovdiv 2 times iz
4 263 IMaritza afler Pazardjik - Govedare 1 time 6
s 612 iMaritza before junciion of Vatcha T 2 times iz
6 90 [Maritza after junction of Vatcha - 6th kKlm I time 6
7 365 [Maritza in Plovdiv /MS 301/ - T S times 12
R 267 Maritza after Parvomay - the bridge Skobelevo 1 time [}
g 94 |Maritza-3 kins aficr NEOCHIM Dimitrovgrad 1 time 6
10 95 |Maritza after junétion of Sazliyka 2 times 12
11 97  |Maritza after Svilengrad ’ 1time ri
12 100 |Topolniza before Topolm:ra reservoir - Poibrene 1 time £
13 259  {Topolniza before junctien in Maritza 1 time [3
14 156 [Tchepinska before junction in Maritza - Kovatchevo 1 Tiime 6
15 262 |LudaJana -Popintri ) 1 time &
16 154 |Luda Jana - the bridge to Ognyanovo . 1 time 6
17 . |- 103 |Stryama before junction in Maritza - Manole I time [
18 111 . |Chepelarska before junction in Maritza /Kemera/ I time 6
3] 329  |Bedetchka - after junction of 4 scwagc collectors of Stara Zag¢ 1 time 5
20 104  |Bedetchka- Mogila = 1 time 6
21 628  |Sazliyka - the bridge fo Znamenosetz Itime 6
22 331  |Blatniza before junction in Sazliyka 1time 6
23 270 [Sazliyka before junciion in Maritza o “lime | 6
24 394  [Harmanliyska in Dinevo 1 time 5
25 271 |Harmanliyska in Harmanli " 1time 6
Municipal WWTP - inlet and outlet
No Code-No |Location ) Sampling | - Total
] ) ) PerMonth | Number
1 4 W IP-Thtiman - inilct . ] 1 time 6
2 5 WWTP-Thtiman - outlat . 1 time 6
3|70 T WWTP-Peshtera - infet ' 1 time 6
4 3 WYWTP-Peshtera ~ outlet 1 time 6
5 20 [WWTP-Plovdiv - inlet i 1time 6
b 21 WWTP-Plovdiv - outlet T T Tme |6
7 -~ 36 |WWTP-Nova Zagora - inlet 1eime 6
[ 37 |WWTP-Nova Zagora - outlet 1 time 5
9 44 |[WWTP-Haskovo, Cooperative WW Sfatign <infed Tame [
io 45 |WWTP- I-—Iaskcﬂ;ﬁ' Cooperative WW Station - outlet 1 time 5
: QOutflow From Industrial Waterwater
No [Code-No |Location Sampling | Total
@ . : . : Per Month | Number
1 . I*  [WWTP-MDK Pirdop - infei 1 time 1
T2 T 'WWTP-MDK Pirdop - outlet T Ttime 1
3 T* | “Assarel-Medet” Corp.- Pump Station before Medetriver | 1 timie 1
4 1 “Assarel-Medet"Corp.- Banska Luda Jana, before Banya 1 time K
5 7 |Bulcons-Parvomay T 1 time 4
- 16 ICelhart-Stamboliyski _ Ttime 6
7 22 |Cristal-Katunitza 1 time 6
& 26 Manolc-pig breading farm 1 time 6
9 30 Nechim-Dimitrovgrad T 1 time 6
10 34 |Agrobiohim-Stara Zagora 1 time 6
11 40  TEC Maritza III, Galabovo Ttime 5
Outlet From Sewage System )
No | Code-No [Locafion Sampling | Total
1 Per Month | Number
1 13 Pazardzhik 1 time 6
.2 24 Plovdiv-North collector : 1 time 6
3 29 [Dimitrovgrad T Time |8
4 33 “[Stara Zagora - collector ' T time 5
75 43 [Haskovo-Haskovska river after Junction of all collectors WW ™ 1 time 6




TABLE G.2.6 SUMMARY OF WATER QUALITY SURVEY IN 1997-1998 BY JICA

o Gategory I 1 Category 1ML TWorse than Cat I
. , . Code |
Basin River Location No |G "2 Heavy General Heavy Goneral Heavy
e Mewl?] Metal Metal”?
MUIL iMaritza  Radml 256 [NO2 h
. iMaritza Ziokuchene 86 NO2 N _ .
MU2 Maritza Pazaardjik 260 |NO2 Hg
oD
MM ari /' ’

1 M'trltza Govedare 263 ROD NH4 Fe, Mn“ 7777777 . L -I:102 B
Maritza ~ |[Jenof Vacha | 612 - |NH4 NO2 . i
Maritza QOrizare 90 cob,

’ BOD - .
Maritza Plovdiv 265 |NH4, NO2 Hg
. COD,
MM? Mantzaﬁ Skobelevow 267 BOD NH4 ie ] NO2 o
. . ; COD, u, Fe, .
MM3 Maritza Dimitrovgrad | 94 BOD NH4'Mn NOZ
MD  |Maritza Simeonovgrad] 95 [NH4,PO4- 1. |NO2
Maritza Svilengrad 97 ggl;’BOD Fe, Mn Hg- NO2
TOP Topolnitza |Poibrene 100 |NH4 V'i? Ma, Zn, Hg [NO2
Topolnitza |Pazardjik 259 |NO2 ;“K;Fe’
CPI [Chepinska Kovachevo 156 {NH4 NO2
COD,BOD :
LU Yana intzi : '
P |Luda Yana POplll.‘[Z.l. 262 NH4.PO4 Cu NOZ
Luda Yana  |Pazardjik 154 |NO2 Cu
STR [Stryama ~ [Manole 103 |NO2 - :
CPE [Chepelarska [Kemera 111 [NH4 Zn JNO2 Pb Cd
- BOD,NH4 | . . :
SAZ |Bedechka Stara Zagora 325 PO4 Fe COoD NO2
oy COD,BOD
Sazliyka Mogila 104 . ?04 o NHA4.NO2 |
Sazliyka Radnevo 628 IC),‘_((;);),BOD NH4,NO2
) _ “|{COD,EOD|
Sazlivka Radnevo 331 NH4.PO4 e N NO2
Sazliyka .- Simeonovgrad| 270 ggt?’BOD NH4,NO2
HAR [HamanliyskaiDinevo 394 |NO2 - I T
. . COD,BOD
Harmanliyska)Harmanti 271 NH4.PO4 NO2

*1: Worse than Category 11l
*2: Assessment of parameters - COD, BOD, NH
*3: Assessment of parameters - Cu, Zn, Pb, Fe, Mn, Cd, As, Hg.

4, NO3, NO2, Total P,
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TABLE G.2.7 BIOTIC INDICES (Q VALUES) AND WATER QUALITY CHARACTERISTICS

6T

Q Ratings 5 4 3 4 3 2 | 1
‘Water quality Good Fair Doubtful to Fair Doubtful Poor Bad
Pollution. Status Unpolluted Unpolluted Slight pellution Maoderate pollution Heavy poliution Gross pollution
Biodegradable organic ) In advanced stages of .
wastes Absent Absent . |Absent mineralization Heavy load - Very heavy load

Normal i.cless than 3
BOD mg/l : Normal i.eless than 3 mg/1{Close to or normal May be high at times High Very high

Typically ranges from  |May fluctuate above and Fluctuates very widely. Low during the day. Very low or zero at ail
DO 80-120% of saturation [below 80-120% Fluctuates widely Potential fish-kills May be zero at night times

: Heavy and commomly

Bottom Siltation None None May be light May be considerable Heavy anaerobic
‘Sewage Fungus' Absent Absent Absent May be small amounts Usually abundant Usually abundant

Diverse comumunities

not excassive in Moderate, sometimes : Abundant. May completely Rangss from none to
Algae developroent abundant Abundant bianket river bed May be abundane abandant

Usually diverse

communities. Abundant. May cornpletely

Development not ] overgrow river if blanket | Tolerant forms oaly, Only the most tolerant
Macrophytes excessive May be well developed Usually abundant algac allows May be abundant types

Macroinvertebrates (from

Usually diverse
communities. Sensitive

Some reduction in

Sensitive forms absent or
scarce. Total numbers may,

Sensitive forms absent.
Driversity falls. Tolerant

Only the most tolerant

fast areas) species numerous. diversity; density increases |be very high species corrmon Toterant forms only. Types of mone
Usually good game
_ fisheries but fish at risk Fish absent or only

High guality waters due to possible sporadically present.

suitable for supply and |Waters of somewhat less  |fluctuations in DO, Coarse fisheries. Not likely jMay be used for low Fish absent. Likely to

all other abstractions.  |high quality than Q5 but * {Suitable for supply. - yto support a healthy game  [grade industrial produce nuisance

Game fisheries. High  Jusable for substantially the | Moderate to high amenity |fishery. Suitable for supply labstraction. Low smelis. Very low or
Potenpal Beneficial Uses  jamenity value SAME PUrpPOsSEs valug ' ' after advanced treatment. amenity value Zero amenity vajue
Condition Satisfactory Satisfactory Transitional Unsatisfactory Unsatisfactory Unsatisfactory




TABLE G.3.1 UNIT LOAD

. BOD TN | NH4 NO3 0
Category of Pollution Source o oo Reference
soy o) | ki) | o) | Gy | (LA
§ Non-sewered o 0.0135| 0.0632) 0.00119| 60012) - UNDPreport B
& Se;ver_qg{gvv:{‘hgrgigq{rjgent 0.054]. 0,008 000476 - | o
A iSewered with Trealmeni _ 00084 0.0032 G.00120.00168| o .IIC‘A WQ survey 1997
iPig wet clecaning no tresiment P 0145 0.038)  0.027 0:  0.085 T.N &NH4: Damslh Standard
: S __[pie.Q: Manolepig farm
| ' TN, NH4 &Q: Danish
iPig dry cleaning, Liquid manure only 0078 0017 0015 0] 0.004: Standard pig BOD
: 'UNDP report
[Pig we cleaning 3 step WWIP . 0.014]° 0.008  0.001| * 0.006  0.085 jf:f‘:r:"’"”"g"”‘m' Manole
Ptg wet cleanmg :fggg{g_a_{uc WWTP 10035 001, 0008 0 [ 0.085 |Getithate
—
g SO S N —

‘§ BOD, TN, NH4 & Q:Danish
i [Cow wet cleaning no freatment 0682 0285 018 0 0.04{Standard cow -
' TH: Danish Standard cow

iCow dry cleaning, liquid manure only 0.06 0.12 0.t 0  0.024{BOD: UNDP rcport

?Cow wel cleaning mechanical WWITP - 0.045| - 0.09| - 0.083 e g L ? Getlmate

Silecgtu{al 777 o - " 008 0027 001u§_ 0 -{Danish Standard sheep

Fow] wucicam_n:c;_ ll_quld m'murc 7| Danish Stdndard chlcken B

 Fowl wet cleaning meahanical W‘WTP L2 Getrmam e 2

| Bare+urban+water body ' SRR 2
2 farest+grass _ A S , o Jap&nesé'rei&te‘d :te)éibaok?;;-
g T T T T T |rerenGrase
- %uon-irrigare+irfigate+fmit N AN T S 0.68) st 5% ofappkedferﬂhzer

i S N . S R R Vo _(3500ng/km2/yr in 1995)

: used for estimation of pollution loads
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TABLE G.3.2 CONNECTION RATE OF SEWER SYSTEM BASED ON POPULATION

Main! Sub- sﬁ;ﬁd e None | ol | %of Main! Sub- ,,,N(;"IP,,“’PW",‘., Non- | oo d %ol thor
anin< Rasin Treated Treated Sewered ota Sewered | Treated Basini Basin Trcale(ﬁTrcaml Seweredl ota Sewered ' Treaied
CPE [CPE-1 [ 516497~ Of 16117[ 67766 76 0 MM3 IMM3-1 | 4892 | a1 3261 8153 ‘
|CPE2 2713 o] 2303 s106| 531 0 MM32 | 0 0l 1965 1965]
[CRES 1200 o] 9035 TTT2sETTT 0| 3024 | UsE0 T 4
Sub-Total 55562 0 27545 o o
CPl -CPI-1 0 0 0 o
ICPI2 | 2566 0| 135017 0
Cdeerd | aemi 0| im0 s6Tig ol
Sub-Total | 51887¢ 0| 30891 8277 N
HAR [HART | 170137 " " 0| 7854 IaN
HAR-2 | 788651 01 7i790| 97 i}
HAR-3 0 0 e w7 B
Sub-Total | 792881 0| 37880 o
LUD [LUD-1 0 0 0 Sub-Total )
0| 16323| 15243 MUL [MUI-I 0
o 1748 0| 4500| 6338 23 0 MUT-2 | 8605 | 0|
Sub-Total | 1748 0| 19833] 2158k [ 0 MUY | ol
MD  TMD-1 0 0] 1066] 1066 [ i MUL-4 0
MD-2 0 ol Tl 4 : MUE-5 ol
MD3 I L] < X ) D T R MUI-6 0
MD4 [\ 1} LT MUL-7 0
MD3 |0 oy 0 IMUI-8 | o}
MD6 ] o} ) IMUI-9 ol
MD-7 0 1] 0 MUI-10 0
MD-8 7322 of 0 Sub-Total 0]
MD9 a0 0 MUZ [MU2-1 0 -
MD-10 o 0 D MUZ2 | Figa0 0| E8Ts | 1a0sed | TS o
MD-11 0 3] 0 MU23. 0 0 [\} o - B
MDAIZ | 0 0 0 MU24 [ 0] 1210| iZi0 ] 0
MD-13 0 0l 0 MU2-5 0 (22 I ] R
MD-14 0 0| [ MU26~ 0 0 0 0 - -
MD-15 o]0 - Sub-Total 71840 0| 59964 | 131804 35
MD-16 0 0 ] PYA TPYaA 0 16i170]  i§170 0 0
MDA7 0 0 - Swb-Total | @ 0l 16170} 16170 0 [
MD-18 | 38921 "0 8 0 SAZ [SAZ- 0 0 0 0 : -
MD-19 ] 0 01 é636| 6636 0 "0 SAZ2 0, 0| 26303 260 0
MDZ0 |70 0| 2410|2410 0 0 SAZ3 0 LA L Y
MD-21 0 0 837 837 0 0 B ] e A Y
Sub-Toial | 10214 0| 3mavi| arios| I [ 0 ol - -
MM [MMI-1 0 0| 2088 2088 0 0 R AN AR 39
MMI1-2 I O| 12740 12740 0 0 TH13s22 0| 48217 184039 74 0
MMI-3 0 0 X} 1) - - T 0 ] 7] L .
MMI4 [ ot O 4587 4587 0 0 153152 | 24192 92877 | 270221} el 9
MM | 708 O 11681 18390 36 0 12675 93221 31223 | 52620 41 53
MMI1-6 0 Of SiB6| Sig6| 0 0 120751 9322 31223 s2670 a1 18
MMI-T 0 1 [ - - 0 aigé| 21414 27600 22 22
MMI-2 [} i 1 i - - T 10327V 70 0
MMIG| 0 ol 63012| 63912 0 0 65005 59 0
MMi-I0] 0 01 4665 | 466s| 0, 1] 38535 | 6186 | 58212 102932% 431 6
MMi-11 0|305685] 349 | 306034 [ 100|100 TOP [TOP-1 0 ] 0 ] o -
MM1-12| 7786 O 6416 | 14201 53 0 TOP2 1~ 0] 12685 8751 | 21436 591 59
Sub-Tatal 14494 | 305685 111623 | 431803 74 7i TOP3 | 16783 0| 4972|2355 0
MMZ MM2-1 | 17483 0| 10950 28442 61 0 TOP4 0 [E3 I ] I ) S S
MM2-2 0 o e 176 0 0 Sub-Total 16783 112685 | 13722 | 43190 68 0
MMZ-3 i O 116971 11697 0 [} VAC [VAC-] S578] 0| j843%| 24016 23 ¢
MMZ4i 0 O 45991 4590 L VAC2 DN ] T L A L )
MM2-5 01 0 0 0 . VAC3 |70 0§ 12520 12520 [} )
MM26 | 444 0| 10940 11384 iTTTY VACA | 2120077707 3’| 6058 3w TH
MM2-7 0 ] 0 i e . Sub-Towml | 7698 0| 37821 | a5 70
MM2E [ 0 0| 4a19| 19| 0 0 Total 653464 [ 365071 | 726798 [ 1747334 58 pl]
MM2G | 15584 0| 1969| 17553 &9 1]
IMME-i0] 0 0| 5633 5633 0 ]
MMZT1 R ] i 0 R
MM2-12 ol O 7857 7857 LY
MM2-13] 9908 Of 10344 | 20248 491 0
MM2-14 3} o 7182|782 0 0
MM2-15F 2611 ! O 6583 | 9594 27 i
MM2-16 0 "o 0 0
Sub-Total 46027 O ®27sR| i28785 | 36 [}
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TABLE G.3.3 TOP 50 INDUSTRIAL LOAD

: Cane {(mg/j] Toad (ki) | % of BOD | % pT TN
: s | =
: Lo 3 |
i 3| E i |3 E
E gl 2 ¢ E v i
MO Discharge ’g g A A % 15 '% '_“ﬁ 7
Nol Ref. {  Locatiea Catch tnstitution Business | Tributary 10 1% e lE|8 (B |25 8 i3 5
¥ood .
1} 55iKacniza MM2-15["Kristal 917 - pracessing Maritza Maritza 260; 3000 W61 21 12 ]
2" R9iStara Zagora ISAE-T [fAp ) Chencul Sarlika " (Tedercka | ¥ | 365] 69120 PR N
Food
3 3{$tara Zagora "Zagotka® Rrewery Ludiprocessing Sazliika TS LY | 365 4200 500 51
4| HiDimirovgrad | )" SC Neohim Chemical  InMaritzz  [Maniza | Y | 365) 45100] i@ ) 37
Faod
$1_19{Stamboliski MM1-12|"Vitanvina® [1d. processing Maritza Maritza Y I 260; 1200|150 87
- iFood :
[ 11Pazardjik MU2-2 ["Maritsa” KX Ltd. processing Maritza TS Y | 260] 15297( 120 10] 1308} 109] 36| 66| 0.7] 88
I A R YT 'Kris'algli —TFO—aa— - R G E
T 56 Pavdiv MMLE-9 [sweet factory processing Marilza = TS Y | 260; S20p 300 20| 1120 75 31f &9] 05] 88
T WWT TP Haskovo LT T T T T T Waste T - T :
8 Stindustry HAR-2 (Joint Ind TWWKS “lreatment Y | 365 S37SF 152 i0] 817y . 54| 23] TI{ 03] &8
ol TH{Galahovo " ISAZA " ITERS "Mariza Fast™ [{Blecirie Power [Sazilice ™ Isha Y| 368{ 49740p IS T3 6| 65| 23[ T304} 8
Foad .
10]  6iParvomai MM2-13["Butkons” 1sd. processing  IMaritza TS Y | ze0f sxof 150) 0] 677] 45| e8| 75| 03l se
Food :
11|  78iS1ara Zagora S$AZ-7 [Meal Factory Ltd. procesaing Saeliika TS Y1 260) 1281 5000 S0 456 46] 13} 760 03f 39
2773 Stamboliiski MM Tzelhar® L4d, Pulp and paper |Marilza | Mariza Y | 260 674008 0| 7iB| deat asG| v.2| 78| 317 92
“Plovdivska konsérva® [Food | T : )
i3] 45|Piovdiv MMIL-9 1dep.] . processing Marilza TS Y | 260] 4000 150) 0 427 28] k) 791 02 93
) Food . .
Lagore SAZ-7 1"Gali Zagoretz” Lid.  |processing Sazliika TS Y| 260 1167} 5000 50 416 a2{ £2| 80] 03; 93
15) 35 a ) MET-3 JKMH "Belovo® Ltd.  {Pulp and paper [Mantza Maritza Y [ 358 16500r 25 2 413 330 BE] 81 032 93
6] 3|Przandik MUZF [*Trakia papir™ Lid. [Pulp and paper [Maritza ~ \Blsianke | ¥ | 260| 10000F . 50| 398 61 331 w0 82 0009
17} " 108 Plovdiv - MMI9 ["Alenmack” Ltd. ~ [Cosmetics Maritza ik 2601 2430F 06| 0| Mol 17| ol #{0IT 9
18] . 1001Plosdiv - (MMI-9 {"Pulpudeva” Lid. Tannery Maritea " 1T 1600F 300 20| 342 IR AR
. i Food . E
i9]  82iStara Zagorz $AZ-7 |*Biser Otiva" [1d. pracessing Sazliika TS Y1 260] 60003 B0 0| 342 85| 09 94
T : Stoianovi Brothers Wine ; : - o
20| 2, §\Oriahoviiza SAZ-7 Maenad 901 . Praduclion Sazlika TS 260 29G] 1500 56| 310 12| 09] '86] 0] 94
. Food .
21 9jAssenovgrad.  ICPE-1_"["Askon” Ltd. ‘|processing Chepelarska [TS Y 2600 28c0( - IS0, 1o 299 | 20| 08} 87) 0.1 94
. "Mietchana Food B :
22 1} Pazardjik MU2-2 promislencst”  Lid,  {procesiing Markiza . TS Y | 260f 1066 360 40| 281 It| 08] 87| 02 %4
. “Mietchana - - Food S = : i : A
231 57iPlovdiv MMI1-9 {promistenost™  Lid.  iprocessing Maritza TS 266| 13001 300 30| 278 28| 08| RB| 21 95
Feod B L R
87:Karlove STR3  {"Mesokeimbina* processing Striama Striama Y i 260 1172 300 -50; 2501 . 42| 07| 89| 03] 95
. ivelingrad” CP-T | Milk Industry Milk fndusiry~ [Maritza T | Y 12600 500 606 7Oy 214 35| 06( 89| 02 93
. . Food . )
26| 79iSiara Zagora - |SAZT | *Serdika’Ltd. processiig Sazliika T8 Y| 260 770; 3001 40] 165 22051 90f:.04] 95
T “Petko Enev® Foail T _ T _ i
27 8{S1ara Zagora SAZ-]  |{Can Factory)itd processing Sazliika TS 260 1500 150 . 10| 160 11| 04} 901 0.1} 95
281 0|Permgjurisine LUD-2 |*Gborishte” Lid. Textile Eudalzns  |TS Y | 260] 3800|1126 - 10] 1&d| . 13| 04 9r{ 0a] 9
39] 29| Sopos STR-2 ["VMF Sopor” Machinesy |Manastiska |Mamastiska | ¥ | 260] 449%| . 45| 2| 144 & G4 91] 00| 95
; “Karlovska Koprina® {777 . : 1
30 3Karlovo STR-3 L. X Texiile  |Steiama TS Y | 260 12870 0. 3| 13 10| 04) 92| 01} 95
T HagorkaMall T iFeod T
31 71Chirpan MM2.1 [Factoiy" processing Mirilza DryGully |'Y | 260 1260 150 5| 138 4] 04| 92 00] 98]
321 13iMednikarova  |SAZ.2 [TRPS “Marilza Fast” 3 |Electric Power |Sokofiza ~ [Sokoliza | Y | 260] 28500 68 (63| 134| 33| 04| 92| 0.2 9%
33| 16| Velingrad CPi-l  |"Kristal® LEd. Chenvical Mariiza Tehepinska 0| . 2487]  305| 18| 125 71 03] 93 00 9%
3|27 Fzerovo TOP-1 ["Vitehprom” 1td. Wine Topolnitza | Topelnitza | | 260) 33 5000[ - 50| 118 Ll 03] 43 00 9
35 T26[Kalugerove [TOP-1 |"Viehprom® Lid, Wine Topolnitzz | Topolditza | ¥ | 260] 10| 1600] 10| 114 i[53 93| o0l 9%
$67 80 Plovdiv MM1-9 |"KCM" 11d. Iead, cooper  [Chepelarsia [Chepelarska | ¥ [ 563] 52800 33 3| 113| 97} 03| 94| 06 96
B - *Plovdivska konserva” (Food o - T -
7 471Plovdiv . IMM19 |depd processing Maritza TS Y | 260, 74 2007 10§ 102) .5} 03| 94| 00| 96
A ~ [*Vinprom Tehirpan™  |Food - ; j i T
38) 13 Chipan MM2-1 [iid processing | |Maritza TS Y| 169]  w0p 30010 92 3F 03| 64 86
Faod .
Brerovn “Vinprom” Ltd processing _ [Maritza non existing | et 100] 50000 20j. 82 G) 02| 94| .00, 96
Liwbimerz BES id” Wine Mariiza 17§ - & 100 T30000” 25| 82 [ R A LU
Velingrad T PKrisial i, iChemical  Marilza “Tchepinska o L 5102095 007 9
Pestera *Biovet” Lud. Pharmaceutical |Stara Rela™ [Stara Reka | ¥ {” 3657 5338 15 013 80 i{ 83| 8| 04| 97
5|0 N Manucla Teadile Harmanliiska (TS Y 17360] 7160| 50 0.16] 77 G 031-55) 00" %7
Dimiirovgrad  |MMA-9 [TEPS: Marisa 3 Power Plant [ Maritzd art Y ] 368| S000[- 15] 168 78R 02 95| oa1f o7
. . car repair & . . R - B
45 Velingrad CPI-1  IMotalecnika cleaning Maritza TS Y | 260, __993,6 100 6 71 4 o2} 96| 0.0 97
o *Plovdivska konserva® |Food : N i ] :
46)  46{Flovdiv MM -9 [dep.2 processing Marilza {18 ¥ | 260 4431 2007 10y 63 -3 02| 96| 00y -97
47t 110]Plovdiv MMI-9 ["Rodina” Lul, Paper Maritza TS Y | 260 T30 0 3 63 41 02[ 96| 0.0 97
“Mlctchna Food . - - ; .
48 70 Parvnmai‘ MM2-131promishlenost” (dairy} jprocessing Mariiza TS - Y | 260 237 3s0] 40| &) - 7| 02 96l 00| 97
Food . . . .
49l giPazardjik MUZZ {"M&M-90"Lid. - lprocessing  [Mariza  ITS v | 2600 693 120 2| 9l 12| 02} 9si 01| 97
. Food i c . .
50; 86|Bania STR-3 |"Vinzavod Bania® Ltg. |processing Striama |TS Y {260 270; 300) 10f- 581 2f 02 98| 0.0 97
her {136 industries) 12727 504 351100 2.2 100
Total 36104 115628 | 100 | T66 | 100 106
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TABLE G.3.4 POLLUTION LOAD OF LIVESTOCK
(unit: kg/d)

fMailn— TSub- | TPig Catile Fowl Total
[Catch Catch BOD Th ROD TN BOD TN BOD TN

CPE 57 i 8 130

28 37777770 68

X a6 112 13 I FIi}

Sub-Total YT TR T e T T T s 338

Pl CPi-1 @ 14 %7 54 0 0 76 [}

CPI-2 4 F) 28 56100 0f a2 60

= N 22, 107 214 0 0] 83| 7TIEs

Snb-Total 139 40 1ozl 3470 oy 301 363

HAR  [HAR-1 51 43 47 82 ) i 194 125

HARZ [0 201 AR TR 1 116 110

HARSS 165|747 134 269 7 277 7306 3R

Sub-Total ' 384 1o 2ol Taddy ] T3 TTT e 553

LUD LUDA 481 138 ) o4 S 1 533 233

. [LUD-2 48 i4 RUTTTe o 0 80 78

LUD-3 kvl 17 11 7l ] [ N TN B

Sub-Total 566 62| 901 oy ST 661 343

MD MD-1 T ] -0 I ] ] 2 i

MD-2 1 ol e ¢ 0 1 T

MDA | 0 [0 i 0 0 | i

MDA 1 0 1 i o BN A S )

MD-3 TR T 10 19 0 1] 33 36

MD-6 16 5 7 13 0 ol WTTIR

MD-T 44 13 187 37 (18 0 62 49

MD-§ 130 34 27 54 0] 0 147|788

MD9 ] Y 14 28 1] 0 52 19

MD-10 122 35 15 30 [ ) V) R K i 65

MD-11 81 X} ] 18 1] 1] %0 4]

MD-12 S0 26 g 18 0 7] 99 44

MD-13 142 a0 L] 28 1] 1] 156 69

MB-14 38 17 9 i8 o ] 67 34

MD-13 18 3 3 ] ] 0 23 14

MD6 | 26 7 T 21 0 G 36 1

MD-17 59 |72 B T B Y 0 ] 7i 53

MD-i8 20 6 6 13 0 0 26 %

MD-19 380 109 83 165 1 0 464 214

MD20 |78 T é RT3 Y v R v R+ A |

MD-21 104 30 i7 33 0 0 121 &3

Sub-Total . 1397 399 278 557 1 0 1677 956

MM [MMI-1 7 34 3 [ 0 ] 70 39

C [MMI2 689 (72 R IR DT 7 AV} I v R~ T4 N Y

MMI3 kT 11 1 1 0 0 39 12

MMi4 6% 200 1 ) 0 0 70 21

[MMIS 1011 280 75 151 1 ) 1087 440

) MMI-6 262 27 3 A 1 E B 7 A7

’ MM1-7 434 YT ! i 0 456 166

MMI-3 17 5 0 21 0 0 78 26

[MMIg 420 176 51 62 11§ 28 588 730

MMI-10 1279 366 29 59 0 1209 424

NI 3 e B L B S

. MMTIZ | . 116 33 i 5 0 0 19 39

Sub-Totaf | C&08 1344 263 326 20 20 5086 1899

MMZ  IMM2-1 60 17 42 84 64 3 166 7.

MM2-2 9 3 7 14 ] 0 Tl 17

MM23 L 14 597 119 i5 4 124 136

MM24 13 4 14 28 ol 0 27 32

MM23 i8 5 30 &0 3l [ D5 1 7T

MM2-6 A 9 39 78 6 3 76 89

MM2T | 1 "0 1 1 0 ol 1 i

MMZ8 114 XY L 158 [ 2 200 190

MM2-0 131 g5 kE] 66 ) )] 364 161

MM2-10 13 9 26 53 ] [ R V)

MMZ-11 4 ! k] 6 3 1 16 7

MM?2-13- 63 18 77 i33 1] 0 i41 IR

MM2-13 45 13 30 63 i I

MM2-14 4877140 66 132 0 0 114 146

MM2-T5 40 ¥ 21 49 0 0 65 €0

o . IMM216 4 1 3 [ ] 61778 7

SubTotal g2 246 534 1068 o2 25 1457 1339

MM3 IMM3-1 86 EA O T T (R D 2% 1



(unit: kg/d}

Main :Sub-
Catch iCatch
yi
9t 26 3377 i TR
e, T 80 i 188
79 £ ¥} 0 52
: i B6. 25 69 K 162
Sub-Toad 896 258 33611072 268 &6 1394
MUIT MUI-1 100 | 3 1§ 37 [i] 0 127 63
MUT-2 53 15 8 17 o 0 62 32
MUI-3 15 4 12 23 0 0 26 23
MUi-4 3 i i 2 1] o] 4 3
MUI-3 TeTT I 3 6] 0 0 12 9
MUI1-6 3 1 1 2] ) ] ) 3
MUI1-7 il 7776 12 0 07T 29 18
MUL-8 T [ 1 0 o T
MUT9 38 i1 17 3 1] 0 56 43
MU0 |56 e 95 191 4 i i35 208
Sub-Total . 3l 89 162 324 4 1 477 414
MUZ  [MU2-1 216 62 19 kF} 2 0 237 00
MUZ2 109 3i i0 20 i 0 120 st
M{23 85 ig Y 10 1 0 60 76
MUZ4 9% 38 15 1 20 5 134 64
MUZ-S 395 113 AR A 440 195
MUZ6 103 29 10 20 -0 114 50
Sub-Total 977 279 100 201 28 7 1i03 487
PYA  [PYA 299 86 63 126 ) o - 363 212
Sub-Total 299 86 63 126 ] ] 3631 212
SAZ SAZ-1 110 kj] 31 62 0 1] 141 94
SAZ2 75 21 41 K7 ol G il | 103
SAZ3 453 129 T5i 102 63 i3 666 446
SAZ4 2627 715 90 181 1] 3 64|58
SAZS 24 7 77 5 i [} 32 22
SAZS 601 172 200 419 136 33 546 524
SAZT 1786 510 408 318 239 38172434 1387
SAZE 10 3 [ 2 0 .0 16 14
Sub:Total. 3330 948 945 1891 450 1794713 2949
STA — TA TS M N 3 NN 2 DA O C AT
Sub-Total 51 i4 37 73 vy 7 114 .95
STR STR-1 43 24 150 300 7 7 91| - 426
: STR2 17 ] 46 57 3 i 81 102
STRI 7109 31 1] 383 0 0} 251 313
Sub-Total  ~ 576 165 337 674 10 3 973 841
TOP | TOP-1 345 55 56 12 3 i 404 212
TOP-2 0l 29 71 142 ] 172 171
TOP-3 61 17 80 78 ) 0 150 198
TOP-4 7 2 15 “31 0 0 22 -3
Sub-Total TSI 147 237 463 3 1 748 611
VAC  WWAC] 11} 32 it 727 199 43 421 302
VAC3 i o I ¥ 7] ) 12 5 5)
VAC-3 2 B ) 87 0 i) 45 ¥
VACA 74 7 34 1 i) 58 735
§ub-Total 387 39 199 399, 1% 45 536 487
Total 15943 €356 1 4909 85991 1325 335 20870 13279
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TABLE G.3.5 SUMMARY OF POLLUTION LOAD

Main jSub-  [Domestic (kgfd) Industry {kg/d) Livestock (kg/dy Landuse (kg/dy]  Total (kgyd) | % of Load®
Cajch {Catch BOD| TN . BOD | TN [BOD| TN {BOD! TN | BOD TN TBODT TH

CPE {CPE-] 30487 4711 524 34 1987 150
CPEZ [ 181] %0 0 017651 68

531 32 7291 36 i 16
83 247 182 0.2 0.4

i

CPE-3 189 39 ] 0 g8 120 128 277 288 03[ 06

Sub-Total 34197 540 526 54| 351] 338 266 42057 11991 41! 26

CPl [CPI1 D 0] 533 48] 761 68
©[GM2 3B 65| 30 0| 4] 60
CPl-3 | 3938 45| 0| 0| 183 233

51 629 167 0.6 0.4

LRI04 04
129 3121] 81| 30| 17

Sub-Total 3263 521 557 48{ 301 363 2520 4i204{ 1185 3.9 2,5

HAR [HAR-1 | 1039 163 42 4 194 125 791 1274 3 1.2 0.8

89 5504 945 5.3 20

HAR-Z | 445271 7686 936 60| nia| 1ig

i
[

HAR-3 113 27 [¢] 0] 306[ 38 281} 419 625 0.4 1.3

Sub-Total 56031 876 9B 65| 617| 553 4497 7i98 ] 1943 65| 4l

LUD [LUD-1 0 0 0 0] 5331 233
LOUD-2 2981 1027 181 17 80 78

122 533 355 0.5 0.8

145 TR0 3430807

LUD3 | 59 29 0 0] 48 32 63 206 124 " 02] 03

[}
&
0
0
]
0
0
[i]
]
&
0
]
]
0
]
Sub-Total 4561 131 161 17 8611 343 o 3301 12797 &2 12] LT
MD MBI 15 3 0 0 2 1 0 1 i6 61 00] 00
MD-2 10 ] 0 o] 1 I [ 1 431 007 ot
MD-3 3 1 )] 0 il 1 0 674 R 00] 0
MD-4 0 ) ) 0 2 I 0 28 2 290 00| 01
MD-5 5 1 0 0 33 26 0 43 377777070001
MD-6 i4 30 [E%! 18 0 18 16 397 00 01
MD-7 5 1 0 0 62 49 017 % 67 5810001
[MDE 539 m 31 51 147 88 0| 39| 7F170 2250 07; 0S5
MDS 38 Y O I I T T 90 1061 01| 02
MD10 0 0 0 6] 137 65 0 2i |78 01T 02
MD-11 3 0 [} [} 50 41 ol 171 97, 212 01| 03
MD-12 | 12 3 1) G 991 44 0 2 17 . 497 ol1! . 01
MD-13 246 0 0] 136 69 0 9] . 1/9 93 02] 02
MD-i4 11 k] 1] 0 67 34 0 37 78 74 01| 02
MDIS | 0] 0 0 0. 23 14 [ 1 23 161 00 00
MD-16 9l 2 0 0 36 78 o 3 45 33T 00 01
MDA7 6] T0 ] ] 77 53 0 k1] 77 84! 01 02
MD-187| 262 43 99 1 26 19 0 27| 387 g4 04 032
MD-19 511 32 0 O] 464 24 0 63| 355 359 05! 0%
MD-20 3378 i 0 58 27 0 75 L] 10| 01l 02
MD2I | . 1t 3 1] o] 12 63 05 32 1221 01l 03
Sub-Total 1072 264|130 & 16771 956 01 7691 2879|1936 ITY 41
MMI1 [MMIi-1 39 710 0] 120 39 0 iz 149 58| 0.7 0.
MMi1-2 | 174 4 22 7 7461 311 o 62| 943 di5| 03! 09
MMI3 1] 0 . 0 I A 2317 39 350 00 01
MMI+4 63 i3 0 0 70 22 ] G177 133 a6| 01 01
MMI-5 | 3527 97 21777011087 440 Ol I8 TeIT| R0 15 15
MMI-6. 71 17 13 11 268 87 1] Fi 352 3l o037 62
MMI-7 0 g1 o] T 0y 456| 166 0 10 456 1761 047 04
MMi-§ ] 0 0 0 28 26 01 262 8 28R 00] 08
MMI1-G | 2548 1199] 2988 | 617 388| 250 0 26| 61241 2093|581 45
MMI-10 64 15 0 0l 1309 424 0l Ts6! 1373 505 137 1.1
MM1-11 35 7o 0 257 83 0 20| 26l 1051027 02
: MM1-1Z 514 84| 1799 4987 119 39 011197 24327 T38| 23 16
Sub-Total 3905|1471 | 48351 11171 50861 1899 0; 8041 13906 52021 133] 113
MM2 |MM2-1 | 1107] L77] 320 301 166| 117 0 60 16021 385 1.5: 0.8
MM22 ) 1 0 [} 17 7 0 5570 720 000 02
MM2Z3 | 160 38 0 01341 1% (] 3T 284 T78: 63 04
MM?2-4 63 15 [} 0 27 32 01 144 90 1917 o1] 04
MM235 0 0 [} [i 31 66 0 61 517712717 700 6
MMZ6 | 074 T3 g 0| 76| 89] 0| 132 259 60| 02; 06
MM2-7 0 0 0. 0 1 i 0 a8 T 5007 00| 01
MM2-3 60 i4 0 0| 2000 190 0 6| 20 210} 027 04y
MM2-9 1 880 133 3 4] 364} 161 014 1287y 3z 121 07
MM210 77 18 ] R A 0] 151 1361 231 001 03
MM2-11 61770 0 0 10 7 0 38 10 g 00 071
MM2-12 108 25 [} 0| 141t 173 07783 2481 2817 021 04
MMZ13 Tesel 1141 T TEL RYTI6 78 0 "7z| 1531 315% 15| 0.7
MM2-14 768 23 0 0 114} 146 0 1 2120 1700 03,704
MM2-150 239 441 9616 192 65 60 0. 13 9019l 4327 951 09
MM216 0] 0 0 0 5 7 0 74| 8P 7] o0 02
Sub-Total | 36521 64210738 2811 T4UTTi339 001075 | 158881 333711520 T0
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Main [Sub- " Domestie (kg/l) Industry (ke/d) Livestock (kgid) Landuse (kg/d)] Total (kg/d) T % of Load*
Catich 'Carch | BOD} IN 'BOD| TN |'BOD| TN [ BOD| TN | BOD | "IN " 'BOD
LCLZ R R SR VB N N S C L (3 270
: 27 6 0 §| TEIETTAER 617121 486! 0s
I R L I I I 1 B C T K
ool o BT e 6 99 35| a2 !
0] 0 IEAEE I 28511 01| 05
B BT A 1) PR U A § A i R 2RI 00
) 0 IR I e A I A T )
ol e 0 8776 0l T 8] 3] 00
477 IR2E 4658 44 T3 0 2] 4764 52081 4510
320 00 o i TR0 T s Ha ey
””” 14 0 0 30 52 Y A L) 601 G0
R S T A | A X B 15 0 A1 ¥ B 163 231 02
Sub-Total - 35357 5571 1828 4658 17007 1394 G| 795 7063 74031 6.7
MUT [MUI-1 0 ] 0 0y 127] o8 0] 108 271950
MUT2 7| 774 144 104 6 62 32 ] FilT 93| 260] 09
MUI-3 | 296| 53 417( 34| " 3|80 1 40| 185 07
MUT4 10 0 0 0 4 3] o] i 4 BT 00
MUI-5 0 o] o ] 12 9 0 TR F A U ]
MOT6 ;0% 0 0 4 3 0 X P 26| G0
MUTT 0 ) 0 0173518 0 9 29 7100
MUI-8 | 438 75 0 0 2V 0T s 490 101 03
MU19 24 610 0] 56, 45 0 AR = A
‘ MU10] 344 57 0 0| 1835308 i} 547 4991 319| 0.3
Sub-Totat 1926 | 3361 521 007477 414 0} 380 29741 1179 28
MU2  |[MU2-1 0 ] 0 0] 2371 - 100 0 431 377 1441 02
MO2-2 | 4737 TIAUR057 IR 120 51 0 20 6913¢ 1025| 6.6
MUz 0] 6 0 O] 60{ 26| . 0 Ti 60, ¥ 01l
MU24 7 F) 0 0] 134 6|0 25| 151 301
MU251 o] 610 0] 44017195 -0 a3 4401 278 04
: MU26 | -~ 0 0 0 6] 114 - 50 G{~ 27 114 77| 6
Sub-Tatal 4783 T 20571 1811 1105% 487 0] Zio| 79915 1654| 76
PYA [PYA 31 52 22 21 363] 212 0] 176] 6&06| 4431 .06
Sub-Fotal e ) A A B < A P 0 176| 606 442 06
SAZ [SAZ] 0 0] .0 o 141 9% 7] 57 141  is1] - 0.1
SAZ2 36 IR I L L] 0 1el| gl TEE[ 03
SKZA T 737§ 0 0| 666 446 O 363 é8e| TEl4Y o7
SAZA4 615] 1061 FaG| 65| 64| 258 0 26171 17271 690} 16
SAZS |- 0 0 0 0 32 22 01 171 3|3 a0
SAZ6 | 1019] 244 33 1|7 046 624 0 3437 1999 1212 1.9
SAZ-7 7| 8005 | 125817749 | 8960 | 2434 | 1387 0] 557 22778 | 12162 | 21.3
SAZ® 0 ) 0 0 16 14 0 9 16 33|00
Sub-Total 9788 | 1632 12665 | 5086 | 4715 | 2949 O TTH67 {27167 | 15398 259
STA_ [STA 1088 | 199 103 4| 114 95 0 1227 1306] - 420] 12
SubTotal 1088|7195 | 103 47 114 95 0 22] 1306 40| 12
STR ™ [STR-1 337 ] 9 1] 591] 426 0 313| 957 819 09
STR2 141 4] 145 6| 81 102 0 B AR 04
STRAT 734721 398|573 777 251 313 0 284 32550 1073 31
Sub-Total 3940 521| 756 94 533 841 0 679 4619 2135 44
TOP  [TOP-1 0 0] 232 A Y 0] i88| 636 40i| 06
TOP2 89 70 0 DI A I ¥ 1 U I XY BT T R S 1%
ITOP-3 987 152 01 0] 150 195 0F 175 1137|753 i
TOP4 [ 0 0| "2TTH )] &0 2] .93 00
Sub-Tota 1176 | 222|233 7|7 7481 611 0. 657 21561 1491 2.1
VAC |VAC-T | 5587 105 3 0] 421] a302|. 0| 182 482| 5891 09
VAC2 40 ] 0 612 23 0 70| 52 1021 0O
VAC3 [ §71 a1 Gy 0 45| &7 0 1060 37| 244 02
C\VAC4 L TTI0 30 T 6T o) s8] T8 0f 91! - 228|196 02
Sub-Total 9391 185 | 3 0] 536] 487 0] 4591 1478 1131 Id
Total 37828 | BE5R | 36104 | 15628 | 20870 | 13279 0 9199 | 104801 | 46965 | 100

*: % of poliution load to the skudy area
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TABLE G.3.6 LIST OF MINES AND RELATING FACILITIES

G-37

gg "Name and type of the object Status Products
the : o
map {(Company} main others

1 Medet mine, open pit (* Assarel- mined Cu, Mo
Medet” Corp.) ouf

la | Medet floatation plant closed Cu, Mo

2 Medet tailings pond (in the closed Cu, Mo
Topolnitsa r, bed)

3 * Union Minier Pirdop - Copper” active Cu, Au | Ag,
smelter (former: MDC - Pirdop) Se,

Te,
H,50,

4 Chelopech floatation plant active Au, Cu |[pyrite
(BIMAC) - S :

5 | Chelopech mine, underground active Au, Cu |pyrite
(" Chelopech” Corp.) , Ag,

= Se, Te
5a | Karlievo deposit unassimi | Cu Mo
lated

6 Chelopech tailings pond - slimes active Cu As,
from floatation plant Chelopech Fe,
(BIMAC) Pb, Zn

etc,
7a | Elatsite mine, open pit active cu, Se,
~{{(” Elatsite Copper” Corp.) Au, Mo |Re, Pt

7 {Mirkovo floatation planht - ores active Cu Mo, Au
from Elatsite open mine pit
(" Elatsite Copper” Corp.) :

8 | Benkovsky 1 and Benkovsky 2 active Ccu Mo
tailings ponds - slimes from etc.
Mirkovo floatation plant and from
MDC - Pirdop : : .

9 Svishti Plaz gold deposit - unassimi | Au U, Pb,
ancient surface extraction, lated Zn, As
contemporary gecological etc.
exploration - drills, tunnels o

9a | Kapalu (Svishti Plaz west] - closed Au Pb,
ancient surface extraction Zn, As
. : ' ete.

10 | Assarel mine, open pit (" Assarel- |active Cu Au,
Madet” Corp.) As,

Pb,
Zn,
_ . Mn, Fe
10a | Orlovo Gnezdo deposit unasgimi | cu,. Mo,
: : . lated Au, Ag | Pb, Zn
11 | assarel floatation plant active Cu pyrite
: | . _ ' etc. .
12 | WWTP Assarel active Cu, As | Ph,
: in,
Mn,
Fe,
. Al, 8
13 | Lyulyakovitsa tailings pond - active Cu, As | Pb,
- | s8limes from Assarel floatation - Zn,




No

Name and type of the object

Status Products

on .

the

map {Company) main others

Fe,
Al, 8

14 | Mechka (Oborishte vill.) closed Mn ‘Fe

l4a | manganese deposits - small
extraction beéefore 1944

15 i Milkina Cheshma and Tangur closed Mn Fe
{Panagyurishte) - manganese
deposits - small extraction
bhefore 1944

16 | Strelcha pegmatite field - 8 closed feldsp | beryl
deposits: Nyagolovitsa VI, ar (Be)
Stramonos, Chimerikite, -
Djafaritsa I, Cherny Bachii III,

Smilovene V, Viuk III, Varbeto - :

16a | Panagyurishte pegmatite field - 3 closed feldsp
deposits: Muleiska Chukara, ar
Mulei, Stara Reka :

17 | Byalata prast (Engl.: " White ¢closed Cu pyrite
soil” ) copper-pyrite deposit - : '
gmall extraction before 1944 :

18 | Krassen mine, underground c¢losed Cu, Au |pyrite
(“ Panagyurski mini” Corp.), mine o ' o

| dump . . ) _

19 | Petelovo gold deposit - unassimi | Au Cu, Fe
geological exploration: drills, 1 lated -
tunnel L

19a | Kominsko Chukarche deposit Junassimi | Cu

20 | Chervena Mogila {(Engl.: * Red closed .Cu, Au- Pyrite
Hill"” )} mine, underground - shaft,
small extraction before 1944 .

21 | Radka mine, underground and cpen mined Cu, pyrite
pit, 1928 - 1996 (“ Panagyurski out Au, Ag |, Pb,
mini”  Corp.) ' - ' Zn__

22 | Radka floatation plant cloged Ccu, As,

(* Panagyurski mini* Corp.) pyrite | Pb,
) : Zn, Fe
' : etc.
23 | Radka tailings pond closed Cu, b,
Fe, 5, Zn, Au
. : As etc,

24 | Tcar Assen 1 mine, open pit active Cu Au
(" Panagyurski mini" Corp.) '

24a | Tcar Assen 2 mine, same active Cu Au

25 | Momin Skok manganese deposit - closed Mn Fe
amall extraction before 1944 : L '

25a | Toplika manganese deposit - small closed Mn Fe
extraction before 1944 ' ' '

25b | Goliya Vrah manganese deposit - closed ‘Mn Fe
small extraction before 1944 - ]

26 { Elshitsa mine, underground active Cu, Au | pyrite
(¥ Panagyurski mini” Corp.) ' ' . ‘Ag

29 | Elshitsa floatation plant - ¢res active Cu, Au | pyrite
from Elshitsa, Tcar Asen, Radka . Ag
and Vvlaikov Vrah (¥ Panagyurski’ B :

: mini® Corp.) : -




No

i -~ Pilevo

-39

oo Name and type of the object Status Products

the

map : (Company) main others

28 | viaikov Vrah mine, open pit mined Cu
(* panagyurski mini” Corp.), huge | out
mine dump

28a | Popovo Dere deposit, geological unassimi | Cu Au
exploration lated

29 | Luda Yana r. {Popintsi} placer active? Au gravel
geold deposit - alluvial, small
production

29%9a | Luda Yana r. (Chernogorovo) active? Au gravel
placer gold deposit - alluvial

30 | Topolnitsa r. (Dinkata) placer active? Au gravel
gold deposit - alluvial,
exploration and production

30a | Topolnitsa r. {Kalugerovo) placer active? Au gravel
gold deposit -~ alluvial,
exploration and production )

31 | Grancharitsa tungsten deposit - unassimi | W Mo,
geological exploration: drills lated Pb,
and tunnels Zn, Au

32 | Mihalkovo ore field - fluorine closed fluori
deposits - CaF, {(underground ne
mining): a - Neitchov Chiflik, b,

- Baalaka, ¢ - Gagovi Nivi, a4 -
Kirezlika, e ~ Mineralen Izvor, f
- Petvar, g - Koteshnitsa .

33 { KCM - Combine for non-ferrous active Pb, 2Zn | C4,
metals - Plovdiv, smelter {KCM Ag, Au
Corp.} '

34 | Chaya r. (Chepelarska r.) placer active? | Au gravel

34a | gold deposit - alluvial '

35 | Narechen (Levi Tsarvul) tungsten closed W Mo, U
deposit - geological exploration:
tunnel ' . :

35a | Narechenski Bani occurrence unassimi | Mo

. . lated

35b | Visokat Kamak cccurrence unassimi | Mo

lated

36a | Yugovo fluorine deposit, small, unassimi | fluori | Pb,
geological exploration lated ne Zn,

: - Mo, U
36b | Yugovo molybdenum deposit unassimi | Mo, U Pb, Zn
- L {lated '

i6c | Yugovo fluorine occurrence unassimi | fluori | Pb
' : ‘ lated ne

37 | Chepeldare Kyanite deposit, open closed kyanit | indust
mine pits: a - Sivkovo - e rial
Chiflika, b - Chepelare 1, ¢ - minera
Chepelare 2 _ is

38 | Lakki ore field (* Gorubso” |active Pbh, Au, U
Corp., Madan} - lead-zinc Zn, Ag
‘deposits (underground mines): ¢ -

Braikovitsa (Mo, Pb, 2Zn); 4 -
Persenk (Tcar Assen) (Pb, Zn, Ag,
Cu), e - occurrence of Hg, f -
Goranska Padina (Pb, Zn}, g -~
Lakavitsa (Pb, - Zn, cCu}, h -
Belitsa (Pb, Zn) {Pb




No

the
map

Name and type of the object

{Company)

Status

Products

main

Oothers

Zn}, 3 - Djurkove (Pb, Zn), k -
Chetroka (mine Han Asparuh) (Pb,
Zn, U), 1 - EKarnar Dere ({(Pb, 2n,
Ag), m - Garkovitsa (Pb, Zn), n -
Govedarnika (mine Druzhba) {Pb,
Zn), o©o - Balkan Mahala (Pb, Zn,
Ag), p - Kenan Dere - zones 1, 2,
5 {Pb, 2Zn), g - Studenets (Pb,
%n), r - Yanchova Reka {8Sv. Duh)
{(Pb, 2Zn), s -  Karachelebiitsa
(Pb-2Zn)

38a

Lakki floatation plant
{“ Gorubzo” Corp.) - in the town
of Lakki '

active

Pb,
Zn, Ag

Au

38b

Lakki tailings pond {in the
Yugovska r. bed) '

active

Pb,
Zn, Ag

Au

38

Spahievo ore field - lead-zinc,
goid and “uranium  deposits
(underground and open mining): a
~ Bukove (Pilashevo} .occurrence
(Pb, 'Zn), b - Madjarsko Dere
occurrence . {(Pb, 2Zn, Cu), ¢ -
Kotkite occurrence (Pb, Zn), d -
Bryastove (Pb, 2Zn, Cu, U}, e -

Mineralni Bani occurrence (Pb, |

Zn, Cu}, f - Ramadanska Chuka
cccurrence (Pb, Zn, ‘Cu), g =
Chala (Au, Pb, 2Zn, Cu, U), h -
Ramadanska {Dimitrova) Chuka
occurrence : (Mo), 1 - Erek Deres
(Pb, Zn, Au), 3j - Severen Kontakt
- SKMI (Pb, Zn, Cu), k - Kain
Bunar (Pb, 2Zn, Au), 1 - Iredije
Dere (Pb, Zn, Cu), m - Sazhe
{(Spahievo) * {Pb, Zn, Cu, U}, ©w -
Mezarlak Sart (Pb, Zn, Cu), o -
Sarnitsa - South {Pb, 2n, Cu), p
-~ Gabrove (Pb, Zn, Cu}

active

Pb,
an,

Ag, Au -

Mo,
Cu, U

40

Lozen ore field . (" Madjarovo"
Ltd.) - small lead-zinc deposits:
a - Eremichki Dupki, b -~ Hvoinija
Yamach, ¢ - Madanya - Chinarya

closed

Pb,
Zn, Cu

Ag, -
{Au)

41

Krepost iron deposit, small

closed

Fe

42

Polski Gradets deposit, small -
geological exploration

‘wnassimi

lated

W, Au

Mo

43

Prohorovo porphyry copper deposit
~ geological exploration: driils,
shaft ' ' -

tnassimi
lated

Cu

1 Au, Mo

43a

Zlatari occurrence

unagsimi
lated

Cu

Au

44

Hristo Danovo deposit, occurrence
exploration: tunnel

unassimi
iated

"Mo

pyrite

45

Kazanite occurence - geological
eXploration: trench works -

| unassimi

lated

Mo

Cu

46

Sarnena Gora ore field - a number
{(about 25) of small vein gold

G-40

closed

Au

degosits: a - Kolxo Marinovoi b - '

‘Pb,

e

AQ,

Zn, W



No

on
the
map

Name and type of the object
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Products

main
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Chehlare 3W, c - - Chehkare -~
Kucheshki Vrah, d - Lisichi
Dupki, e -~Yamite , f£ - Sveti
Nicola, g - Slavyanin, h - Gorno
Novo Selo, 1 - Malko Dryanovo, k
- Nova Mahala etc, ~ Ancient
surface extraction of gold and
small extraction of gold about
1922 ~ 1924. S8Source of gold for
alliuvial placer deposits along
the rivers flowing southwards

Mo,
As,
Sb, Bi
etec.

47

Ruda molybdenum deposits: a -
Minata, b - Kazanka - Small
extraction in the near past

closed

Mo

Cu,
Pb,
Zn, Au

48

Stara Zagora barite deposit -
cpen _mine pit

mined

out

barite

Au

49

Stara Zagora ore field - small
copper deposits: a - Rakitnitsa,
b- - Starozagorski Bani, ¢ -
Zmeevo, d - Hrishteni:

c¢losed

Cu

Ba,
Fe,
Au,

50

Elenovo guartz deposit

mined
out

guartz

51

Sakar vein quartz deposits (10}:
Bogomil, Radovets, Hlyabovo,
Glavan, Bulgarksa Polyana,
Mladinovo, Lissovo, etc.

active

guartg

52

Radnevo gypsum deposits o
{CasS0,.2H,0) - 9 deposits in the
areas of Radneveo and villages of

| Gypsovo, - Gledachevo, Kovachevo,

Staroselets, Radetskl and
Noveogelets

unassimi
lated

gypsum

53

East Maritza coal basin - 7
deposits: a - EMCB, b - Malka
Detelina, ¢ - Skalitsa, 4 - West
of Polski Gradets, e - Weat of
Kovachevo, £ - Kovachevo, g -
Madrets. Opencast mining

(* Maritza-East"” Corp.)

active

lignit
e coal

54

West Maritza coal basin (“ Maritza
basin® Corp.}) - Dimitrovgrad
{mines G. Gospodinova and
Sminensky)

active

lignit
e ceal

55

Karlovo coal basin

unassimi

lated

lignit
e coal

56

West Rhodope pegmatite field: S6a
~ Vlashkite Cchuki ( feldspar,
mica), 56b - Sofan Dere
(feldgpar)

closed?

feldsp
ar

mica

57

Lepenitsa deposit - gquarry
(¥ Chepino” Corp., Velingrad)

active

marblie

58

Pravoslav deposit - quarry
(“ Chepino” Corp., Velingrad)

active

brecci
a .
marble

58a

Ognyanovo deposit

active

lime

53

‘Geolak deposit

closed

re

G41

60 | Sarnevets degosit closed Fe, Au

Pb, Zn
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gg Name and type of the object Status Products
the :
map {Company} main others
61 | Gornoslav deposit mined magnes
out ite
62 | Gornoslav deposit mined ‘chromi
out te
63 | Peyuvi Nivi deposit mined Mn
out
64 | Vodenitsite small deposit closed Au Pb,
: Zn, Cu
. o AS
65 | Topelovo occcurrence unassimi | Pb, '
lated -%n, Cu
66 | Novakovo - East occurrence unassimi | Au, Sb | As
: lated
67 | Banska Reka occurrence unassimi | Cu
' ' lated = :
68 | Mostovo occurrence unassimi | Cu, Au
g . lated .
69 | Haikanska Chuka occurrence unassimi | P,
lated ‘agate,
. Au
70 | Malko Gradishte occurrence unasgimi | U
: o lated -
71 - | Placer gold deposits - alluvial .
81 . i : . ) .
71 | Maritza (Belove) placer gold active? Au gravel
deposit : R
72 | Maritza {Septemvri) placer gold active? | Au gravel
deposit ' _ ' ‘ .
73 | Chepinska r. (Lozen) placer gold active? | Au ‘gravel
deposit _ ﬁ .
74 § Pyasachnik r. {(Lyuben) placer gold | active? Au gravel
deposit L - )
75 | Stryama r. (Pesnopoy) placer gold active? Au gravel
deposit . NN B
‘76 | Luda Yana r. {(Dolnoslav) placer active? Au gravel
gold deposit ' _ . .
77 | Mechka r, placer gold deposit agtive? - | Au gravel
78 | Rahmanliiska r. (Zelenika) placer active? Au gravel
gold deposit - : '
79 { Medovska r. (Medovo, Chehlare, active? Au gravel
Slavyanin) placer gold deposit
80 | Omurcvska. . r, (Gorno Novo Selo - active? Au gravel
Bratya Daskalovi) placer gold .
deposit . . :
81 | suha r. (Malko Dryanovo) placer active? Au - gravel
gold deposit ' B ' '
82 - | Uranium deposits: ¢cloged U
100 .
A. |Infiltration (exogenic) sediment- |closed U
hosted deposits '
(" geotechnological method of : _ .
mining” - wet mining, leaching _ ] _
with sulfuric acid solutions by a .
| system of injection boreholes): .- L - -
82 | Kaloyanovo . '
83 | Momino _ S




®

gg Name and type of the object Status Products
the :
map (Company) main others
84 | Tzeretelevo
85 | Trilistnik
86 | Belozem
87 Pravoslaven
88 | Haskovo
89 | Navassen
90 | Maritza
91 | Trovan
92 | Madrets.
93 | Vladimirovo
94 [ Orlov Dol
B. | Hydrothermal (endogenic) deposits closed U
{classic mining):
95 | Kostenetz 1
96 | Kostenetz 2 (Byalata Voda - Dolna
: Banva)l
97 | Zdravetz
98 [ Bvala Cherkva 1
98a | Byala Cherkva 2
99 | Narechen (incl. Central, West and
East sectors) .
59a [ Narechen - Yugovo Sector
100 | Sarnitsa (Spahievo ore field) unasaimi | U Pb,
) . lated Zn, Cu
101 | Sveta Marina ore field: a - Altan closed Pb, 2Zn | Ag, Cu
Dere occurrence {(Pb, 2Znj), b -
Golyamata Reka occurrence (Ph,
Zn, Cu), ¢ - Sveta Marina deposit
(Pb, 2Zn, Cu)
Source:

Metallogenic map of Bulgaria (Dokov et al., 1989)

Metallogenic-prognosticating map of Bulgaria (Naphtali et al., 1991)
Metallogenic map for uranium in Bulgaria (Dragomanov et al., 1994)

Maps of the mineral resources (Vassilev et al., 1994)
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