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APPENDIX N ENVIRONMENTAL IMPACT ASSESSMENT (EIA)
N.1. INTRODUCTION

Summary of relevant parts of existing laws on industrial effluent discharge to sewerage system,
air quality standards and discussion on permissible WWTP effluent quality based on river
classification are provided in this supporting report. It is referred in Section 2.8 of Water
Quality and Environmental Conditions and in Chapter 8§ Environmental Impact
Assessment of the Main Report.

N.2. INDUSTRIAL EFFLUENT STANDARD FOR DISCHARGE TO PUBLIC
SEWERAGE SYSTEM

These regulations for Sarajevo City was enacted following the construction of Sarajevo WWTP
prior to winter Olympics. TableN. 1shows the allowable concentrations,

TableN.1 INDUSTRIAL EFFLUENT STANDARDS FOR DISCHARGE
IN TO PUBLIC SEWERAGE SYSTEM

_ Parameter “Limit
Temperature less than 40°C
BOD,, at 20°C , 500 mgfL
Total suspended solids 500 mg/L
Sediment - 0.5% or 5mL/L
Sulphates {SO,") : 400 mgy/t.
pH between 5.5 and 9.5
Mineral olls and fats 40 mg/L
Vegetable oils and fats © . 100 mg/L
Nitrate (NO,-) 100 mg/L
Nitrite (NO,-) ' 10 mg/L
Suifide () 2 mgfiL
Total Chromium (Cr) 5 mg/L
Hexavalent Chromium {Cr®) 2 mgfL
Copper (Cu) 3 myg/L
Zinc (Zn) 5 mg/L
Nickel (Ni) 3 mg/L
Iron (Fe) 20 mg/L
Lead (Pb) 2 mglL
Anionic surfactant 10 mg/L
Arsenic (As) 2 mg/L
Cadmium (Cd) 2 mg/l
Radioactive substance 10 - 12 kirija/L.
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EXCERPT FROM THE CANTON SARAJEVO LAW ON INDUSTRIAL
EFFLUENT DISCHARGE TO PUBLIC SEWERAGE SYSTEM

“GENERAL TECHNICAL CONDITIONS ABOUT PROTECTION OF CITY SEWERAGE
SYSTEM AND WASTEWATER TREATMENT PROCESS OF SARAJEVO- INCLUDE PART
OF DECISION ABOUT WATER AND SEWERAGE SYSTEM”

1. GENERAL PART

1.1 General technical conditions about protection of city sewerage system and wastewater
treatment process are relate to public sewerage network inciuding all facilities in it and
in city treatment wastewater plant.

1.2 By general technical conditions are issued technique, sanitary and the other conditions
for type and quality of water that can be discharged into city’s public sewerage.

1.3 For Sarajevo city uses scparatc sewerage system.

1.4 Water which is drained by rain canals lets without treatment into recipient and
fecal(used) and pollution water delivers on treatment wastewater plant of Sarajevo.

2. PROTECTION OF FUNCTIONALITY OF SYSTEMS OF SEWERAGE FACILITIES
AND EQUIPMENT |
2.1 Can be let into storm sewers :
' - atmosphere- hillside water

- spring water and water currents of less capacity
- drainage water except water drainage graveyards, trash heaps and similar lands.
- water of big cover parking places with precede treatment of oil.
- water of industry plateaus that do not have pollution atmosphere
- rain water from public lands and grounds
- overflow water of tanks
- overflow water of overflow weir on combined sewerage system
Al other matters which are not written here can’t be let into storm sewers.

2.2 Wastewater discharge without treatment or with treatment, depend of quality and
quantity of water |
Wastewater means:
- all household wastewater
- wastewater of public places, hospitals etc.
- wastewater of craft works
- industry wastewater
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- puinp station service wastewater etc,

-drainage water of graveyard, trash heaps etc

- water of overflow constructions on combined system of sewerage

- other pollution water that can not be discharged into water courses, by law

Conditions of using public sewerage, depend of quality wastewater, for all users are
determined by work organization that operates sewerage system, according (o the
provisions of general technical conditions.

PROTECTION OF MECHANICAL  INFLUENCES AND CORROSION OF
CONCRETE AND CEMENT
Wastewater that lets into public sewerage system can not contain:
- any liquids that have temperature higher than 40 degrees
- water which contains total sus’pend matters more then 500 mg/L
~ any sediment matters in wastewater more then 0,5% or SmL/L
- hard and viscous matters as garbage , ashes, trash of metals plastlc tree trash, glass,
cotton, wool.
- wastewater in which there are waste matters which with their abrasion effects make
darmages walls of sewer
- harmful gases as hydrogen sulfide, sulfur d10x1de nitrogen 0x1des chlorine etc.
For protection of sewerage system from aggressive effect pf sulfates, the most allowable
concentration of sulfate ion in wastewater which discharged into city sewerage, is
determined to be 400 mg/L B ) .
Concentration of hydrogen ions (pH) of wa_steWater which discharged into public
sewerage system can not be less then 5.5 and not more then 9.5

PROTECTION OF INFLAMMABLE AND EXPLOSIVE MATTERS

~ Wastewater that discharged into public sewerage system should not contain any heavy

liquid or gas matters which are inflammable.
Provisions from preceding paragraph do not contain wastewater which discharged into
public sewerage system, and which does not contain inflammable and explosive matters
in exceedmg the quantity shown in the following:

- organic solvent and easily evaporable oil derivatives

- mineral oils and fats 40 mg/L

- vegetable oils and fats 100 mg/L

PROTECTION OF HARM EFFECTS OF CHEMICAL MATTERS o
Needn’t let into public sewerage systemn wastewater in which there can find matters in
quantity harmless for citizens, workers, installations, construction of city sewerage

N -4
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system and on technology of freatment wastewater,
Specially from provision of precede paragraph wastewater can contain harmful matters
of chemical characteristics in the following concentrations:

chromium total- S5mg/L

chromium - Zmg/L

coupon- 3mg/L

zine- Smg/L.

nickel- 3mg/L

iron - 20 mg/L

lead - 2mg/L

cyanide - 2mg/L

detergents - 100mg/L

arsenic - 2mg/L

cadmium - 2mg/L

sulfides - 2mg/L

nitrates - 100 mg/L

nitrites - 10 mg/L

radioactive matters - 4.10-12 kirija/L.

Value of biological of oxygen demand in test with wastewater sample in 5 days, in
wastewater that discharged into city waste systemn should not be more than 500 mg O./L.
For special situations, sewerage operating organization can allow discharge into public
sewerage system with value of BOD, more than 500 which determines conditions and
way of discharging wastewater.

All health facility and veterinary organizations and all Ass. labor organizations in which

might be found carriers of diseases in higher concentration than found in city
wastewater put under special treatment of disinfection before the discharge.

CONTROL OF WASTEWATER COMPOSITION

" Supervision of wastewater composition for discharge in to public sewerage system does:

- regular analyses

- extraordinary analyses

Regular analyses do users of sewerage system on their own way or by authority of
operating orgahization '

During regular analysis checks of physical, chemical and biologic characteristics of
wastewater depending on technical process of sewerage system users.

6.4 Type, method and number of analyses determined by authorized person of operating

organization
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6.5 Extraordinary analyses to be conducted in urgent situation, damages on installations
which can occur due to discharge of wastewater into public sewerage to the degree for
pollution and also endanger health of citizens and workers who work on maintenance of
installations, facilities and treatment process.

6.6 Samples of wastewater needed for analysis is to be taken at manhole on discharge of the
particular wastewater before it’s discharge into public sewerage system.

6.7 At industries which have installations for wastewater treatment and should always
maintain and use in correct condition, samples have to be taken at the outlet of
wastewater trcatment before overflowing into public sewerage system.

6.8 When taking samples of wastewater needed for regular analyses following records need
to be taken:

- date of taking sample

- place of taking sample

- weather conditions

- temperature of wastewater
- appearance of wastewater
- smell of wastewater

- color of wastewater

- flowing of wastewater

6;9 In the report of analysis, note the following.
They are: '
- date of taking samples
- name of the main industry from where samples are taken
- place of taking samples
- weather condition
- air temperature
- temperature of wastewater
- appearance of wastewater
- smell of wastewater
- color of wastewater
- flowing of wastewater
- surname and name, together with responsibility of persons who are prese:nt at taking
samples. '

7. FINAL PROVISIONS

7.1 Protection of sewerage system from inflammable liquids by building pretreatment plants
for separating them before discharge of wastewater into city sewerage system.
7.2 Sewerage system protection of mechanic effects of hard matters attains by building

N-6
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plants for their separation before discharge of wastewater into city sewerage system,

7.3 Sewerage system protection of chemical matter should be attained by building adequate
plants for neutralization and treatment by the internal sewerage at the polluter side.

7.4 Protection from infective water of sewerage system should be attained by special
treatment across some adequate plants for water disinfection.

7.5 Projecting and building plants for protection of explosive, physical and chemical
influences and infective water are obligation of polluter.

7.6 Agreement for using type of plant for city sewerage system protection and also as the
way of functioning and controlling work is regulated by operating organization.

N.3. AIR POLLUTION AND NOISE

Canton Sarajevo has enacted a law on air poliution in 28 May 1999. Air quality standards and
emission standards for stationary sources such as generators/boilers are specified. Standard for
hydrogen sulphide is 7 & g/m’ which is relevant to WWTP operation. Regards to generators
where methane gas from the digestor will be used and CO,, SO, and NO, will be released to the
atmosphere. These generators are designed for dual-fuel type either with digestor gas or with oil.
Selection of the gas engines should satisfy the air pollutant criteria shown for the particular
capacity of the generator. TableN,2 shows the air quality standards for Canton Sarajevo.

TableN. 2CANTON SARAJEVO AIR QUALITY STANDARDS, 1999

Parameter ' Sample duration - Limit

Sulfur dioxide (S0O,) 1 hour ' 350 wg/m®
: - | 24 hour 125 pg/m®

1 year 50 rg/m®
Nitrogen dioxide (NC,) | 1 hour 300 ng/m®
24 hour 150 pg/m®

1 year 50 ng/m®

Hydrogen Sulphide 30 minutes 7 ugfm®
Ozone | 1 hour 150 ug/m?
8 hour . 110 4 gfm®

24 hour, non-vegetative period 65 1 g/md

| 24 hour, vegetative period 60 ug/md

N. 4 . CLASSIFICATION OF WATER COURSES

Classification of water courses in the federation as shown in TableN.3. Water quality criteria for
river category are shown in Figure 2.8.1 of Main Report.
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TableN,3 CLASSIFICATION OF WATER COURSES

No. River Stretch Class

1 | Una River

a) from the border of Croatia to Martin Broda I

b) {from Martin Broda to confluence with Sava River i
2 | Sana River .

a) from the spring of origin to Prjiedora town I

b) Prjiedora town to confluence with Unu River HI
3 | Unac River

a} from the spring of origin to Drava town I

b) from Drava town to confluence with Unu River 11
4 | Vrbas River

a) from the spring of origin to Gornjeg Vakufa town I

b) from Gornjeg Vakufa to Banja Luka town. il

¢) form Banja Luka town to confluence with Sava River HI
5 | Pliva River

a} from the spring of origin to Lake Plivskog I

b) from Lake Plivskog to confluence with Vrbas River II
6 | Ukria River I
7 | Bosna River

a). from the spring of origin (Vrelo Bosne) to confiuence with Zel]ezmca River 1

b) from the confluence of Zeljeznica River to confluence of Miljacka River 1

c) from the confluence of Miljacka River to confiuence of Sava River ' III
8 | Miljacka River :

a} from the spring of origin to New Sarajevo Wastewater 'Ik-eatment Plant . II

b) from New Sarajevo Wastewater Treatment Plant to confluence of Bosna R;ver 111
9 | Stavnja River I
10 | Zgosca River 11
11 | Lasva River 11
12 | Spreca River

a) from the spring of origin to Modrac depot 11

b) Modrac depot nm-

¢} Modrac depot to confluence with Bosna River IH
13 | Jala River _

a) from the spring of origin to Tuzleu Town New Wastewater Treatment Plant 11

b) Tuzleu Town New Wastewater Treatment Plant to confluence of Sprecu River 11
14 | Drina River Il
15 | Lim River II
16 | Sava River

a} from confluence of Una River to confluence of Bosna River I

b} from confluence of Bosna River to confluence of Tolise River 1

¢) from confluence of Tolise River to confluence of Drina River II
17 | Neretva River :

a) from the spring of origin to Ulog camp 1

b) from Ulog camp to the republic border Il
18 | Trebisnjica River

a) from the spring of origin to Gorica Dam 1

b) Gorica Dam and downstream 11
19 | Coastal area between Neum town and Klek town II

N-8
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N.5. FLOW DATA FOR MILJACKA RIVER AND BOSNA RIVER AND
ESTIMATION OF TREATED EFFLUENT QUALITY TO SATISFY THE
CATEGORIZATION OF WATER COURSES (SR BiH, broj 2/67, 1980)

N. 5.1 MINIMUM FLOW _

River flow data for Miljacka River and Bosna River near WWTP are available only between
1926-1974 for the following three locations as provided by the Hydro-meteorological
Department, (In 1998 December, a gauging and monitoring station was constructed at Reljevo.)

Station : Miljacka-usce

Chainage :0.25 km

Coordinates :43°52°07" N 18° 17457 E
Drainage area : 398.40 km?

Zero water level :481.88 m

Qs = 0.702 m*/sec

Station : Bosna - uzv

Chainage 1 266.65 km

Coordinates 143°52° 10N 18°17°20”E
Drainage area : 730.0 km®

Zero water level :481.94 m

Qose, = 2.6 m’/sec

Station : Bosna - nizv _
Chainage : 1266.75 km

Coordinates 143°52°20" N 18177 48”E
Drainage area : 1132.0 km?*

Zero water level :481.90 m

Qysa, = 3.67 m*/sec
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Figure N.1 LOCATION OF GAUGING STATIONS (1926-1974)
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Bosna River (flow In m%/s) Stalion ¢ Bojnik-nizvodno
1926-1974 Longitude 43°52'20° E
' Latitude 18°17 48" N

Chalnage of statio 265.75 km
Drainage area  1132.00 km?
Datum of Gauge 481.9 m above MSL

Month Cumedative Percentage %
0.1 i 5 10 20 25 30 50 70 75 B0 90 95 99

January 124.0 88.0 52.3 50.9 39.2 353 32.0 227 16.2 14.5 13.1 10.% 8.5 6.8
February 103.0 79.1 59.1 503 40.8 37.5 349 2682 19.2 17.5 15.7 1.6 8.7 4.9
March 98.1 79.2 65.2 58.6 505 47.8 45.1 386 29.6 277 25.8 20.4 16.5 0.0
Aptll 129.0  102.0 81.3 712 60.2 66.6 53.4 429 338 31.5 29.2 23.8 19.6 133
May 101.0 83.0 67.9 60.7 523 49.5 47.1 38.2 30.8 28.8 26.7 228 7.4 10.0
Junhe 61.8 50.3 41.4 36.7 31.5 29.5 28.t 227 18.0 165 15.4 1.8 95 5.8
Juty 45.4 38.0 28.6 25.1 21.2 19.0 18.6 14.8 1.6 0.7 9.8 7.7 6.3 3.8
August 8BS 281 21.7 18.7 154 14.3 13.3 10.3 7.72 7.2 6.5 49 3.8 2.2
September 45.0 4.2 26.1 22.3 16.0 16.8 15.7 1138 B.7 8.0 7.2 5.4 4.2 24
October 86.3 64.0 47.3 39.7 s 286 R6.5 19.2 13.6 12.0 i0.7 7.4 5.5 2.8
MNovember 117.0 88.9 673 57.5 46.6 429 397 28.7 2t.8 19.5 171 13.2 9.9 5.3
December 135.0 a7.2 70.1 58.9 46.7 423 387 294 22.0 20.3 t8.6 15.2 13.6 115

Minimum flow 36.5 281 21.7 187 154 14.3 13.3 103 7.7 7.2, B.5 4.9 3.8 22

Miljacka River (flow in m3/s) Station : Miljacka-usce
- 1926-1974 Longitude 43°5207 B
Latitude 18°17 45" N

Chainage of slatio 0.25 km
Drainage area  298.4 km®
Datum of Gauge 481.88 m above MSL

Month Cumulative Percentage %
0.1 1 5 10 20 25 30 50 70 75 80 90 95 99

January © 3150 2180 1480 1180 888  7.86 7.08 6.64 3.29 2.94 2.63 2.06 1.80 1.53
February 2250 17.90 1440 1250 1050 9.73 8.09 6.90 4.88 4.35 3.79 243 1.12 0.87
March 2800 2250 1820 1600 13.80 1290 1220 9.76 7.59 7.07 6.49 4.99 3.90 2,14
Apri 3350 2610 2050 1780 1480 1380 13.00 10.30 7.93 7.32 6.71 4.69 4.23 2.50
May 2850 2180 1670 1440 1170 1080 10,00 7.63 5.44 4.94 4.40 3.08 2.18 0.90
June 1890 1430 1060 8.97 7.16 6.56 6.01 4.40 3.06 2.68 237 1.63 1.08 0.36
July 2000  13.60 9.30 7.43 5.53 4.90 4.40 2.80 1.87 1.64 1.41 0.86 0.73 0.51
August 15.20 9.72 6.13 4.62 323 2.82 243 1.63 1.09 1.0% 0.93 0.82 0.78 0.76
September 17.90 1200 7.84 6.26 4.48 3.85 3.37 2,03 1.53 1.1 0,72 0.38 0.22 0.14
October 3620 2370 1570 1220 8.66 7.46 £.52 3.97 2.08 1.66 1.33 0.63 0.32 0.16
November 26.80 19.60 16.60 1230 10.00 9.27 8.66 6.90 5.69 5.42 515 4,68 4.41 4.09
December 3540 2560 1850 1530 1200 10.80 9.89 7.12 4.93 449 402 2,92 2.28 1.56

Minimum ﬂm;v 15.2 a7 6.1 4.6 3z 2.8 2.4 1.5 141 1.0 0.7 0.4 .2 0.1
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Basna River (flow In m¥s) Statlon : Bojnik-uzvodna
1926-1974 Longitude 43°5210° E
Latitude 18°17 20" N

Chainage of statio 266.65 km
Drainage area  730.0 km?

Datum of Gauge 481.94 m above MSL
Fiiver flow rates in m'fs

Month Cumulative Percentage %
0.1 1 5 10 20 25 30 50 70 75 80 90 95 99
January 0.3 64.0 45.4 370 285 257 233 16.5 11.8 10.6 95 7.4 6.2 5.0
February 74.9 57.5 43.0 36.6 29.7 27.3 254 19.0 14.0 127 114 85 6.4 36
March .4 57.6 47.7 426 36.8 34.8 328 28.1 21.6 202 18.8 14.7 12.0 7.3
April 93.8 74.2 59.2 51.8 43.8 41.2 38.8 31.2 24.6 229 213 i7.3 14.3 9.7
May 735 604 49.4 44.2 38.1 36.0 34.3 2rs 224 209 19.5 16.6 125 73
June 450 36.6 29.9 287 229 215 204 16.5 13.1 12.0 11.2 8.6 69 .. 3.6
Jutly 33.0 26.2 20.8 18.3 15.4 14.4 13.5 10.8 85 7.8 7.1 56 4.8 2.8
August 26.5 20.4 15.8 136 11.2 10.4 97 7.5 5.6 5.2 4.7 3.6 2.8 16
September 32.7 248 19.0 6.2 13.3 12.2 114 8.6 636 5.8 5.2 3.9 3.0 1.7
October 62.8 46.6 343 28.9 22.9 20.8 19.2 14.0 9.9 8.8 7.8 54 4.0 241
November 85.4 64.7 42.0 419 325 31.2 28.8 21.5 169 142 125 - 986 7.2 3.8
December 88.0 0.7 514 42.8 34.0 30.8 28.1 214 16.0 148 135 1.4 9.9 8.4
Minimum flow 26.5 20.4 15.8 136 1.2 10.4 9.7 7.5 56 5.2 4.7 36 28 16
N -12
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N. 5.2 TREATED EFFLUENT QUALITY TO SATISFY RIVER QUALITY STANDARDS

Treated effluent quality required to satisfy the Bosna River at Class III is calculated with the

following assumptions:

a)  Upstream of treated effluent discharge, Bosna River and Miljacka River are at the limiting
values to satisfy Class Il river quality standards.

b)  Bosna River downstream of treated effluent discharge is are at the limiting values to
satisfy Class 11l river guality standards.

¢)  Minimum flows for Miljacka River and Bosna River are 0,702 m®/s and 3.67 m*/s which
are 95 percentile values.

d)  WWTP discharge is 196,000 m*/d in the year 2015

Bosna River — Upstream of WWTP Discharge Bosna River — Downstream of WATP Discharge
Class |l Class lI
BODg 4 mg/L BOD, 7 me/tL.
CQD 12 mg/L coD 20 mg/L
(53 30 me/L 88 80 mg/L
Minimum flow 317,088 m*/d Flow 573,741 m°/d

367 m'/s 6.6 m'/s
Miljacka River — Upstream of WWTP Discharge
Class Il
BOD, 4 mg/L.
COoD 12 mg/L
55 30 mg/L Bosna River Classill
Minimum flow 60,653 m®/d v

0.702 ma/s ClaSS ”
Required WWTP Effluent
BODs 12.8 mg/L
CcOoD 35.4 mg/L
38 176.4 mg/L
Flow 196,000 m°/d Miljacka River
2.3 m'/s

Therefore, WWTP effluent need to be below 12.8 mg/L. of BOD; which is the limiting effluent
parameter. Achieving this would require tertiary treatment and requires extensive process
modification compared to the original design criteria which was 20 mg/L of BOD; achieved by
secondary treatment.

Furthermore, as determined in the water quality survey carried out, there are several untreated
discharges to Miljacka River which releases pollutant load prior to WWTP. This causes
unpleasant visual perception of Miljacka River and odour of river within the Sarajevo City which
is detrimental for the public opinion of sewerage works performance. Considering these, outright
modification of treatment process to the tertiary treatment level to satisfy the river classification
is not required. On the other hand, improvement of sewerage system to eliminate untreated
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discharges should be carried out following the rehabilitation of WWTP. 1t is therefore concluded
that the original effluent criteria of BODS at 20 mg/L. and SS at 30 mg/L is satisfactory for
rehabilitation of WWTP. This was agreed with ViK and the Ministry of Agriculture, Water
Management and Forestry through written correspondence.

N.53 MINIMUM FLOW OF BOSNA RIVER BELOW WHICH RIVER QUALITY
STANDARDS CANNOT BE SATISFIED WITH THE PROPOSED WWTP %}
EFFLUENT QUALITY o

Calculation is made with the assumptions shown below:
a) WWTP effluent quality is 20 mg/L. BOD; and 30 mg/L SS
b)  WWTP discharge is 196,000 m’/d in the year 2015

Bosna River ~ Upstream of WWTP Discharge Bosna River - Downstream of WWTP Discharge
Class || _ Class 1l
BOD; 4 mg/L BOD; . T mg/L
Minimum flow 849,333 m*/d Flow 1,045,333 m’/d
9.8 m*/s 121 m*/s
Bosna River Class Il é%
WWTF Effluent : : - o
BOD, 20 mg/L Class Il
SS ' 30 mg/L
Flow 196,000 m*/d
23 m'/s
Miljacka River

For Bosna River, return rate of flow below 9.8 m’/s is estimated at approximately one in four

years.




N.6, Health-Statistical Data of Disease

HEALTH-STATISTICAL DATA OF DISEASE, WHICH ARE BRING OVER
WATER
IN PREVIOUSLY PERIOD ( 20 - 30 YEARS)

Review of bowel infection disease movement and hydrical epidémy on current
teritorry of Canton Sarajevo in above mentioned pertod.
Hydrical epidemy of Enterocolitis with 1200 contract on illness in 320 domestic houses was
occur in Bistrik ~ municipality Oid Town (Stari Grad).Epidemy take place from 1965 tiil 1972
year.Citizens used drinking water from source Studenac, in narrow pass at Bistrik stream’et.
Bacteriological discovery of water didn’t correspond to basis norms, because of Shigella
isolation. -
Grbavica citizens in 1971 year, 20 citizens which have beansurveyed be grieved on stomak
pain and enterocolitis. From 20 person surveyed, by 10 persons echevicina coli was isolate.
All persons surveyed be grieved (corplained) on problems within waterworks and “Tilaya”
water.
At 1972 year, there was a problem with waterwork Kovacici_It was registrate 8 persons
become ill from enterocolitis in Travnitka, Ljubljanska and Nevesinjska street, SO Novo |
Sarajevo. Epidemic reasons are reduction and water deficiency (water shortage).
In 1972 year, appeared hydrical epidemy in Nedariéi area in Juny. After summer pelting rain, -
septic tank flow over and that water poured into wells. Some about lenth of complete numbers
of citizens get ill from Enterocofitis. In total get ill 38 persons in 16 domestic houses. Because
vegetable was also flow over with epidemy, disease was extend till end of September.
In the same year hydrical epidemy Hepatitis “A” also appeared, that is virus infection which
appeared in area Sokolje, SO Novi Grad, Buljakov Potok and Bua Potok. In that area get ill
78 children annd 114 older.
Hydricat well epidemy in area Lukavica, SO Novo Sarajevo, well bear by Serdareviéi in (971
year, Get il 18 members of Sradevie family. Diagnose — Enterocolitis acuta.
- Hydrical Enterocolitis epidemy also appeared in vilage Donji Kotorac, SO Hida, with 20
disease persons in 1980, at the same year in vilage Mladice it was registrated 15 disease
peersons from the same type of disease, students from department in Vojkoviéi, because il
from Hephatitis at the same year, it was surveyed in Z0 domestic houses. At vilage Butmir in
1971, become il 30 persons from Paratyphuse, 1972 in the same year 15 persons from '
Hepatitis disease, 38 persons from Enterocolitis disease. In vilage Rakovica from 1979 till
1982 became ill 120 persons from Hepatitis disease. Water facilities in Ruhotina. Kakrinje and
BlaZuj cross road have been improved sanitary.
In Hrasnica I and II and school that is belong there since 1981 till 1983 on the Buniki brook
side get ill 2 few tenth of childrens from Hepatitis virus.
We made analysis of bowe! infection disease specially number of diseased persons from
Enterocolitis and Hepatitis “A” from 1930 till 1985. That was pre-olimpic year. See table
1a.In that table you can see that in municipality Novo Sarajevo and Novi Grad, specially in
areas Buljakov Potok; Sokolje and Adem buda appeared epidemy Hepatitis “A”, caused by
water shortage. These epidemys was spreading by contact.
Besides Hepatitis and Enterooolitis, Dysenteria were increased, the same as after bowel
infection. In a line of streets [lidjanska and Djemala Bijediéa, reconstruction of collector for
waste water have been in procedure, the same in street 25 May. A lot of local comunities
(L.C) are pronounced as endem LC, as are Nedari¢i, Novi Grad, Butmir, Sokoloviéi and Blazuj
cross road, Rakovica (Gladno polje, Center of Yugoslavia and school Glita Jankovi¢) ~ SO
Ilida, same areas at Hadiéi municipality, the same as vilage Svrake in municipality Vogo3ca.
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In LC Stup, reconstruction of collector of waste water was construced for collecting of waste

water in direction to area at city airport to Stup.

Table 1b - if we are looking ssnitation inn 4 manicipalities (Ilida, Vogoita, Hadidi and lija3),

in period from 1980 till 1985 in the frame of water supplying, the worst one was in SO Ilida,

where was 142 case of disease regls,trated

In period from 1986 titl 1990 situation with Enterocolitis and other bowel disease, have been

rapidlyproved, because of infrastructure construction, which yoou can see in table 2a, which is

fowsmg on narrow part of city in those 5 years.

But, it is registrated one hydrical epidemy on waterwork Gornji Miljevidi. By 4 persons which

are used water from local waterworks, it was isolate Echevicia coli, and by 2 person Shigella. %
Table 2b showed situation of bowel disease on broadly areas of city (Ihda, Vogoia, Hadiéi .
and Hijag) in period from 1986 till 1991, and in those places, situation in [lida and Vogosda is

much more difficult, according to this problem, than in municipality Hadiéi and Ilija3. It is

already known that Hadi¢i municipality has 2 problem with water supplying and bowel

infections in dry period of summer, because of level declining at underground water in local

waterworks, and chlorination units irregularly functioned which shaping a risk for massive

disease.

In Hadii municipality at the end of summer 1987, in vilages Ljubovici and Lokve, resesvoir

was completely poiluted and it was registrated more tenth il{ persons from Hepatitis disease.

Movement of bowel disease in the war petiod, from 1992 till 1996, see tabte 3a. Situation on

narrow area of Sarajevo city is as following: :

on municipality Novi Grad the number of Enterocolitis dlsmse is increased. Enterocolitis is

one of the greatest disease of bowel infection disease (1131 case in 1992) and (2994 cases in

1995). On municipality Novo Sarajevo in period from 1993 till 1995, the number of persons

infected by Enterocolitis disease were decreased from 2574 to 1370 cases. On municipality

Centar in period of 1992 it was registrated 1575 cases of Enterocolitis disease and in 1993 -
1206 cases. Municipality Stari Grad in peciod from 1992 to 1993 had number of Enterocolitis éﬂ
disease cases from 1093 to 1348.
The same indications are consist also for Disenteria, Hepatitis “A” and other bowel infection

diseases.

Inundation (flood) and bad disposition of waste material are not the only cause of disease, than

using of inadequate water for drinking On latitude mumcnpalltlm of cuy Sarajevo (Ilida,

Vogosca, Hadici and Ilija3) in a lot of war years, we don’t have prec:se reglstrated da.ta See

table 3b.

In after war period from 1997 to 1999 (table 4a), situation with bowel diseases is improving

nastily, diseases caused by water supplying are decreased, but also there was a flood in

Sarajevo city. For that peniod the moust atractive are respiratorical diseases, expressty in the

city and in Canton Sarajevo. Those are pre-war diseases, and bowel diseases are in decreasing.

The same situation is on 4 latitude municipalities of the city (see table 4b), but on municipality

Hadidi is registrated 108 cases of bowel infection disease.

Sarajevo, March 30 1999 |
CHIEF OF SERVICE

Paom. Dr, F_aluudin Corovié
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N.7. Water Low Regarding the Sludge Disposal

SLUDGE ANALYSIS

A. IFBill Laws

1. No laws directly concemning or mentioning “sludge”™ were found; however, as reflected in no.
3. below, the 1998 FBiH Water Law does contain several Articles which address disposal and
re-use of studge-related items, i.e., “waste burden” and “wasie substance.”.

2. Additionally, according {o the laws of the Federation of Bosnia and Herzegovina (FBiH), the
federal Ministry of Physical Planning and the Environment and the federal Minmistry of
Agriculture, Water Management and Forestry, are in charge of waste management. The Law on
Physical Planning [a pre-FBiH, former Socialist Republic of Bosnia and Herzegovina law
which remains in effect since it is not inconsistent with the Constitution of Bosnia and
Herzegovina - see Annex II, Section 2. to Annex 4 to The General Framework Agreement for
Peace in Bosnia and Herzegovina] sets the legal framework for waste management. OFHR Legal
Environmental Department does not have an English-language version of this law and is
therefore unable to determine if it contains any sludge-related matfers.

3. The 1998 FBiH Water Law states in relevant part as follows:

Article 27

Waterworks facilies which are used for water protection of waste water of the villages and
industry on the temritory of the Federation and another country, two or more cantons,
respectively (sewers for receiving and transport of the waste water waste water tréatment plant,
outlets in the recipient and landfills for waste substance for waste water treatment ) are of
importance to the Federation. :

Article 44 .
Ministry issues an approval for the following:

16. construction of facilities for disposal or storage of solid and liquid waste and waste burden
and land{ils.

Article 49

Permission 1s issued for water usage, discharge of impounding reservoirs, discharge of wasie
water and for disposal or discharge of hazardous and harmful matters on public water
resources, agriculture and forest land and in the atmosphere

{hereinafter: discharge of waster water).

Article 88

In order to maintain river beds and water streams banks, coastal sea, flumes of lateral and
drainage channels, flumes and banks of the artificial impounding reservoirs and surface storage,
as well as dams and plants, it is in particular [forbidden]:
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2. to cast into water streams, lakes, seas, impounding reservoirs and into surface storage, as
well as dump at the water sircams banks, lakes, coastal sea, impounding reservoirs and surface
storage the following: stone, carth, overburden and other solid and liquid waste and material;

4. Summary: Landfills for waste substances {sludge] from waste water treatment are of
importance to the Federation (Article 27).

a. Sludge Disposal: The 1998 Water Law requires Ministry approval for construction of
facilities for disposal of solid waste and waste burden [sludge] (Article 44).

b. Shudge Re-Use: The 1998 Water Law requires permussion be issued for disposal of
hazardous and harmful matters [sludge?] on agriculture fand.

B. EU Regulations

[NOTE: European Union initiatives in the area of sludge fall under the framework for action in
the field of water policy. The sewerage sludge directive (86/278/EEC), no. 1. below, is a piece
of EU legislation which, together with national or local legislation, would make up a baseline
measure for sludge. It would be one compulsory clement of a program of measures for the
protection of water. The directive lays down minimum limit values for content of heavy metals
and periods of application for the purpose of hygienic safeguards. In the absence of controlling
FBiH legislation, it is recommended this directive be utilized as a basic measure to be followed.
Use outside agriculture is not at present regulated at an EU level - see no. 3 below. FBiH has
not currently unplemented EU regulations. ]

1. Council Directive 86/278/EEC of 12 June 1986 on the protection of the envnmnmem
and in particular of the soil, when sewage sludge is used in agriculture

[states in relevant part as follows]

Arucle 1

The purpose of this Directive is to regulate the use of sewage sludge in agncull“ure in such a
way as to prevent harmful effects on soil, vegetation, animals and man, thereby encouraging the
correct use of such sewage sludge.

Article 2

For the purposes of this Directive:

(a)'sludge' means:

(iyresidual sludge from sewage plants treating domesnc or urban waste waters and from other
sewage plants treating waste waters of a composmon similar to domestic and urban waste
waters;

(i)residual sludge from septic tanks and other similar installations for the treatment of sewage;
(iii)residual sludge from sewage plants other than those referred to in (1) and (i); -

(b)'treated sludge' means:

sludge which has undergone biological, chemical or heat treatment, long-term storage or any .

other appropriale process so as significantly to reduce its fermentability and the health hazards
resulting from its use;
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(c)agriculture' means:

the growing of all types of commercial food crops, including for stock-rearing purposes;
(d)'use' means:

the spreading of shudge on the soil or any other application of sludge on and in the soil.

Atrticle 3

1. The sludge referred to in Article 2 (a) (i) may only be used in agriculture in accordance with
this Directive.

2. Without prejudice to Directives 75/442/EEC and 78/319/EEC:

-the sludge referred to in Article 2 (a) (ii) may be used in agriculture subject to any conditions
that the Member State concemed may deem necessary for the protection of human healih and
the environment,

-the sludge referred to in Article 2 (a) (iii) may be used in agriculture only if its use is regulated
by the Member State concerned.

Article 5

Without prejudice to Article 12:

I.Member States shall prohibit the use of sludge where the concentration of one or more heavy
metals in the soil exceeds the limit values which they lay down in accordance with Annex I A
and shall take the necessary steps to ensure that those limit values are not exceeded as a result
of the use of sludge. '

2.Member States shall regulate the use of sludge in such a way that the accumulation of heavy
metals in the soil does not lead to the limit values referred to in paragraph 1 being exceeded. To
achieve this, they shall apply one or other of the procedures provided for in (a) and (b) below:
(a)Member States shall lay down the maximum quantities of sludge expressed in tonnes of dry
matter which may be applied to the soil per unit of area per year while observing the limit
values for heavy metal concentration in studge which thev lay down in accordance with Annex
1B; or (b)Member States shall ensure observance of the limit values for the quantities of metals
infroduced into the soil per unit of area and unit of time as set out in Annex I C.

Article 6 _

Without prejudice to Article 7:

(a)siudge shall be treated before being used in agriculture. Member States may nevertheless
or worked into the soil;

(b)sewage-sludge producers shall regularly provide users with all the information referred to in
Annex IT A.

Article 7
Member States shall prohibit the use of sludge or the supply of sludge for use on:

“(a)grassland or forage crops if the grassland is to be grazed or the forage crops to be harvested
before a certain period has elapsed. This period, which shall be set by the Member States taking
particular account of their geographical and climatic situation, shall under no circumstances be
less than three weeks; _

(b)soil in which fruit and vegetable crops are growing, with the exception of fiuit trees;
(c)ground intended for the cultivation of fruit and vegetable crops which are normally in direct
contact with the soil and normally eaten raw, for a period of 10 months preceding the harvest of
the crops and during the harvest itself.
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Article 8

The following rules shall be observed when using sludge:

~the sludge shall be used in such a way that account is taken of the nutrdent needs of the plants
and that the quality of the soil and of the surface and ground water is not impaired,

-where sludge is used on soils of which the pH is below 6, Member States shall take into
account the increased mobility and availability to the crop of heavy metals and shall, if
necessary, reduce the limit values they have laid down in accordance with Annex I A.

Article 9 %
Studge and soil on which it is used shall be analyzed as outlined in Annexes I A and II B.
The reference methods for sampling and analysis are indicated in Annex I C.

Article 10 . :

1. Member States shall ensure that up- to-date records are kept, which reglster

(a)the quantities of sludge produced and the quantities supplied for use in agriculture;

(b)the composition and properties of the sludge in relation to the parameters referved to in
Annex Il A;

(¢)the tvpe of treatment carried out, as defined in Article 2 (b);

{d)the names and addresses of the recipients of the sludge and the place where the sludge is fo
be used.

2. The records shall be available to the competent authorities and shall prcmde a ba31s for the
consolidated report referred to in Article 17.

3. Information on the methods of freatment and the results of the analvscs shall be released
upon requcst to the competent authorities.

Article 11
Member States may exempt from Article 6 (b) and Article 10 (1) (b), (c) and (d) and paragraph
2, sludge from sewage treatment plants with a treatment capacity below 300 kg BODS per day,

corresponding to 5 000 person equivalents, which are designed primarily for the treatment of
domestic waste water. '

Article 12
Where conditions so demand, Member States may take more stnngent measures than those
provided for in this Directive.

Any decision of this nature shall be communicated to the Comumission in accordance with
- existing agreements.

ANNE\ B

SOIL ANALYSIS 1. Whenever siudge other than sludge from the treatment plants referred to

in Article 11 is used, Member States must first ensure that the heavy metal content of the soil

does not exceed the limit values laid down in accordance with Annex IA. For this purpose, g
Member States shall decide what analyses to camry out, taking account of available scientific
data on soil characteristics and homogeneity.

2.Member States shall decide on the frequency of further analyses, taking account of the metal

content of the soil prior to the use of sludge, the quantity and composition of the sludge used

and any other relevant factors. :

3. Analysis should cover the following parameters:

-pH, _

-cadmium, copper, nickel, lead, zinc, mercury and chromivm.
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ANNEX II C

SAMPLING AND ANALYSIS METHODS 1.S0il sampling The representative soil samples
for analysis should normally be made up by mixing together 25 core samples taken over an arca
not exceeding 5 hectares which is farmed for the same purpose.

The samples must be taken to a depth of 25 cm unless the depth of the surface soil is less than
that value; however, the sampling depth in the latter case must not be less than 10 cm.

2.5hudge sampling Sludge must be sampled after processing, but before delivery to the user,
and should be representative of the sludge production.

3.Methods of analysis. Analysis for heavy metals must be carried out following strong acid
digestion. The reference method of analysis must be that of atomic absorption spectrometry and
the limit of detection for each metal should be no greater than 10 % of the appropriate limit
value.

2. Council Directive 917271/EEC of 21 May 1991 concerning urban waste-water treatment

[states in relevant part as follows:)

Whereas industrial waste water entering collecting systers as well as the discharge of wasie
water and disposal of sludge from urban waste water treatment plants should be subject to
general rules or regulations and/or specific authorizations;

Whereas the recycling of siudge arising from waste water treaiment should be encouraged;
whereas the disposal of sludge to surface waters should be phased out;

Whereas it is necessary to monitor treatment plants, receiving waters and the disposal of sludge
to ensure that the environment is protected from the adverse effects of the discharge of waste
waters;

Whereas it is impottant to ensure that mfoxmahon on the disposal of waste water and sludge is
made available to the public in the form of periodic reports;

HAS ADOPTED THIS DIRECTIVE:

‘\ITICIE 14

1. Sludge arising from waste water treatment shall be re-used whenever appropriate. Disposal
routes shall minimize the adverse effects on the environment.

2. Competent authorities or appropriate bodies shall ensure that before 31 December 1998 the
disposal of sludge from urban waste water treatment plants is subject to general rules or
registration or authorization.

3. Member States shall ensure that by 31 December 1998 the disposal of sludge to surface
waters by dumping from ships, by discharge from pipelines or by other means is phased out.

4. Until the elimination of the forms of disposal mentioned in paragraph 3, Member States shall
ensure that the total amount of toxic, persistent or bioaccumulable materials in sludge disposed
of to surface waters is licensed for disposal and progressively reduced.
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Article 15
1. Competent authorities or appropriaic bodies shall monitor:

- amounts and composition of sludges disposed of to surface waters.
ANNEX I
REQUIREMENTS FOR URBAN WASTE WATER

C. Industrial waste water

Industrial waste water entering collecting systems and urban waste water treatment plants shall
be subject to such pre-treatment as is required in order to:

- ensure that the operation of the waste water treatment plant and the treatment of sludge are
not impeded,

- ensure that sludge can be disposed of safely in an environmentally acceptable manner.

3. Proposal for a European Parliament and Council Decision on an action programme for
integrated groundwater protection and management (96/C 355/01):

[states in relevant part as follows]

ACTION LINE 3.4 - ENVIRONMENTAL CHALLENGES FROM USE OF SEW AGE
SLUDGE

Following the establishing of treatment plants for urban waste, water sewage sludge s
produced in increasing amounts. In order to bring the contents of the sludge to good use or to
dispose of i, a practice of applying sewage sludge on agricultural land has developed in some
Member States. In this way the nitrate and phosphate content may be recycled. Control of
poltution from urban waste water, septic tanks, leaking sewers, etc. is dealt with in action line 4
on point sources.

Sewage sludge may contain high concentrations of dangerous substances and heavy metals,

and the concentration of nitrate and phosphate varies considerably for different types of sludge,

thereby making the sludge less reliable than chemical or organic fertilizers. Inappropriate
application may create problems with pollution of groundwater and surface water and of soil
similar to the problems encountered with use of other fertilizers. Problems of hygiene may arise

thereby potentially threatening groundwater and surface water as well as the quality of the crops:

themselves. Smell also could pose problcms for example, near buﬂt-up areas and in public
forests.

Use in agriculture is regulated by Directive 86/278/EEC of 1'3 June 1986 on the protectlon of
the environment, and in particular of the soil, when sewage sludge is used in agriculture (). The
Directive lays down minimum limit values for content of heavy metals and perieds of
application for the purpose of hygienic safeguards. Some Member States have laid down more
strict limit values than the Directive and limit values have been fixed for additional dangerous
compounds or heavy metals, Some Member States also require that spreading of sludge on
land must serve a purpose such as fertilization or soil improvement and not simply be used as a
way of disposing of waste.
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Use outside agriculture is not at present regulated at Community level.
Objective
The objective is to avoid negative effects on groundwater from the use of sewage shudge in
order to allow continued or increased recycling of organic matter in sludge on agricultural and
other appropniate land.
Action at Member State level
- Possibilities for further environmentally sound use of sladge on land should be examined.
- A good and constant quality of sludge not ¢xceeding the limit values for heavy metals and
other contaminants should be ensured, thus allowing for the use of sewage sludge on
agricultural land for improving the texture of the soil as well as a fertilizer. This should make
recycling of nutrients possible in an environmentally sound way. Nutrients in the sludge should
be accounted for in the overall nutrient balance.
- Limit values and standards for content of polluting substances and nutrients in sewage sludge
should be reviewed as approptiate with a view to development of standards for other relevant
compounds where such are not presently established.
~ General rules should be established for the spreading of sludge, including appropriate
restrictions on application within protection zones with groundwater resources intended for
drinking water purposes.

~Action at Conmununity level - Community legislation should be reviewed with a view to
establishing and/or implementing measures to minimize discharge of dangerous substances and
heavy metals into sewage systems from households and industrial facilities.
- Limit values of Directive 86/278/EEC on use of sewage sludge should be reviewed with a
view to scientific updating.
- Standards for characterization methods for sewage sludge should be developed. The
Commission should follow the studies initiated by the European Standardization Organization
(CEN) scheduled to be completed by 1998,
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N.2. Note on the Meeting with RAD on Wastewater Sludge Disposal

Note on the Meeting with “RAD” on Wastewater Sludge Disposal

24 June 1999

Mr. Selim Babic, Director of public hygiene

Mr. Enes Filipovic, Director of sector for economy and legal affairs
Mr. Jasmin, WWTP Superintendent

Mr. Kaoru Suzuki, Team Leader, JICA Study Team _

Mr. S. Kugaprasatham, JICA Study Team, Water Quality/Environment

L.

RAD requires information on quantity and quality of sludge to be disposed from
VIiK/JICA Study Team. Would like to know the possibility of sludge for use as soil
cover in landfill, and composting with household municipal waste since RAD plans
to reduce the organic matter to be disposed in the landfill. (Source of daily cover at
present is the construction debris from the city which is available in excess.)
-approximately 160 tons with a volume of 130 m’ with a solids content of 25% in
the year 2015. (RAD considers that this is a significant amount which will reduce
the life of landfill.) However, possibility of agricultural use will be investigated
once the WWTP is functional which may result in reduced quantities for disposal.
Necessary to provide yearly sludge quantities to RAD. '

-will provide typical information of anaerobically digested, dewatered sludge
-composting with municipal refuse is possible but needs inveé;ti'gatif)n.

-use as daily soil cover will also require chemical treatment which needs
investigation. '
Landfill is being transformed to a sanitary landfill to meet EU regulations. Organic

matter is planned to be reduced. Leachate and stormwater are collected separately
for treatment and disposal. |

- RAD asked the possibility of connecting to Rajlovac collector to dlscharge

leachate.
- technically, pre-treatment has to be provided to the level of  industrial
discharge standards for accepting leachate to WWTP.
- For including the collector sewer construction to the WWTP project, RAD bas
to contact with the MOAWWTE or VIK. :
Once the quality of sludge is known RAD can make a decision on the acceptability
of sfudge. Basically, inert, :adioactive or toxic materials are not acceptiible. Orgahic
matter has to be reduced (to what level 7).
Charge
Currently, one truck is charged 16.5 KM for garbage and 90 KM per truck for
private. However, in the future charges will be increased to an economical value



o YA wN

10.

which is currently estimated at 90 KM/ton. RAD concerned that illegal dumping
will increase if the charge is not socially acceptable.

RAD has truck with capacities of 15to 20 m® and 4.5 to 7 m® which can be provided
for transporting sludge.

RAD will reply in writing to the Team’s request for information.

During war, several thousand tonnes of garbage were deposited at an adhoc site
which was cleared later by the municipalities. Probably, some disease such as
yellow fever was prevalent due fo that adhoc site.

Request for Information to RAD on Solid Waste Disposal Site

Description of the disposal site (area, capacity, groundwater level, elevation,
soil type, source of daily cover)

Measured and projected solid waste quantity (1990 - 2015)

Any limitation for accepting digested, dewatered sludge (quality)

Charge for disposal of sludge

Will RAD (or private) provide trucks for transportation and costs at present
Capacity of truck/containers (limitation of weighing platform, length, width,
weight)

Quantity and quality of leachate _

Size of the holding tanks for leachate and stormwater and future plan for
treatment

Detail of any environmental assessment performed for the site

Proposed improvements for the site



Subject: Quality of Sludge Cake for Disposal

Solids in wastewater settled in the primary sedimentation tank and activated sludge settled in the

secondary sedimentation tank are the source of wastewater sludge. This sludge is mixed and

anacrobically digested and dewatered to obtain sludge cake for disposal. This process is designed
to obtain sludge cake of approximately 25% of solids and 75% of water. Sludge cake will contain
stabilized organic matter. Since the WWTP is not functioning, quality of sludge cake obtained
from a publication is provided for information. At that time of the publication industries were
functioning.

To control toxic materials, such as heavy metals, stringent industrial effluent standards for
discharge in to public sewerage system is expected to be implemented. When the WWTP is re-
commissioned, WWTP sludge cake can be monitored for controlling toxic materials.

Currently, there are no standards for sludge disposal in BiH. EU regulations deal with the
agricultural reuse of sludge. There are no EC standards regarding disposal of sludge to landfills
on heavy metals. Following table compares the content of sludge cake in 1988 which is

favorable for agricuftural reuse by EU standards, which can be considered favorable for landfill
disposal as well.

-Unit ; mg/kg dry weight

Parameter Sludge Cake (1987)" ~ EC Directive”
: 86/278/EEC
: . Appéndix 1B

Zinc {Zn) 2,966 2,500 - 4,000
Manganese {Mn) 436
Lead (Pb) 98 ~75-1200
Copper (Cu) 248 1,000-1,750
Cadmium {Cd) 5.5 : 20-40
Nickel {Ni) 94 . 300-400
Chromium {Cr) 56 1,000 ~ 1,500
Cobalt (Co) 12
Mercury (Hg) 16-25

*1 — Distribucija teksih metala izmedju cvrste I tecne faze muljeva postojenja za otpadne vode u sarajevu — Dr.
Esma Velagic Habui & Ziatko Hofman, average of three determinations.

*#2 - These are sludge boundary values for agricultural reuse.

However, implementation of agricultural reuse will require further investigation and control of
soil characteristics, crops to be used etc. Agricultural reuse, co-composting with municipal refuse
etc. need to be investigated to reduce the voiume for disposal.



Characteristics of Sludge Cake™

Parameter 4 Value
Solids content (105°C) 25.0 %
Volatile Solids (550°C) 44.6 %
COD, mg O,/L, 173,900
BOD., mg O,/L. 62,560

*1 - Distribucija teksih metala izmedju cvrste I tecne faze muljeva postojenja za otpadne vode u sarajeva

— Dr. Esma Velagic Habul & Zlatko Hofman, average of three determinations.
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THE JICA STUDY TEAM OFFICE
FOR THE REHABILITATION OF
THE SEWERAGE SYSTEM
OF CANTON SARAJEVO
VODOVOD I KANALIZACIJA
Tel.:++387-71-458-630
Fax:++387-71-458-630
Mobile: ++387-90-160-190
Date : 28.06.99
To Mr.Midhat BISCEVIC
Director,
Canton Public Communal Company,
“Vodovod i Kanalizacija”,
Tel : ++387-71-668-260
Fax ; ++387-71-204-574

Re: Report for Meeting with “RAD” (Canton Public Municipal Enterprise)
regarding the Wastewater Sludge Disposal of Sarajevo WWTP Project.

Dear Sir,

The Study Team had commenced the second site survey for the Feasibility
Study of the Sarajevo WWTP. As per our discussion during the meeting held on 26 to 28
May 1999, the a_ctivities of our team stationed in ViK office at Terezija and WWTP site
at Butila, are now in full swing.

The study team and ViK had a meeting with RAD on 24 June 1999 at their office in
Paromilinska regarding the above matter which will be occur during operation of
Sarajevo WWTP. We have confirmed several important issues as per our Note.

The Study Team would like to suggest to Vik as well as Vodoprivreda to keep in
touch with them for further discussion about this issue.

2. Consent of the Canton Sarajevo to accept digested dewatered sludge cake for
final disposal at landfill site. Estimated dewatered sludge cake quantity and mass are
as follows:

The year 2015 = Quantity: 144 m3/day

Mass : 160,000 kg/day

The year 2000 Quantity: 88 m3/day

Mass : 98,000 kg/day

N -36



Sincerely yours,

-~

w4

Kaoru SUZUKI
Team Leader,
JICA Study Team

encl.: As above_.

ce 1.

Mr.Fahrudin PILAVZIC

General Manager,

Canton Public Communal Company,
Vodoved i Kanalizacija

8 J. Cernija St.

Sarajevo 71000

Bosnia i Herzegovina

Tel: ++387-71-447-741

Fax :++387-71-440658

Prof. Dr. Mehmed SARIC

Assistant Minister,

Ministry of Agriculture, Water Management and

Forestry of Federation of Bosnia Herzegovina (MOAWMEF),
St. Hamdije Kresevljakovic 3,

Sarajevo 71000

Tel : ++387-71-443-338

Fax :++387-71-663-659

Mr.Selim BABIC

Director of Public Hygiena,

Cantonal Public Municipal Enterprise,
“RAD,

Paromilnska 57, 71000 Sarajevo,
Bosnia i Herzegovina |

Tel : ++387-71-616-101

Fax : ++387-71-656-812
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