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Appendix D  -  Multilateral environmental agreements                                  
and status of their ratification 

Convention/ Protocol Status  
UN Convention on Biological Diversity Ratified 
Cartagena Protocol on  Convention on Biological Diversity Ratified 
Convention on Migratory Species – CMS Ratified 
Convention on the Conservation of European Wildlife and Natural Habitats 
(Bern Convention) 

Ratified 

Ramsar Convention on Wetlands Ratified 
Convention Concerning the Protection of the World Cultural Heritage Ratified 
European Landscape Convention Ratified 
Convention of International Trade in Endangered Species of Wild Fauna and 
Flora  (CITES Convention) 

Ratified 

United Nations Convention to Combat Desertification in Countries 
Experiencing Serious Drought and/or Desertification, Particularly in Africa 

Ratified 

UN Framework Convention on Climate Change Ratified 
The Kyoto Protocol UN Framework Convention on Climate Change Ratified 
Vienna Convention for protection of the ozone layer Ratified 
The Montreal Protocol on substances that deplete the ozone Ratified 
Convention on Access to Information, Public Participation in Decision-making 
and Access to Justice in Environmental Matters (Aarhus Convention) 

Ratified  

Convention on Long-range Transboundary Air Pollution (CLRTAP) Ratified 
The Protocol to the CLRTAP on the Financing of the Co-operative Programme 
for Monitoring and Evaluation of the Long-range Transmission of Air Pollutants 
in Europe (EMEP) 

Ratified 

CLRTAP Protocol on Heavy Metals (Aarhus,1998) Not ratified  
CLRTAP Protocol to Abate Acidification, Eutrophication and Ground-level 
Ozone (Goeteborg,1999) 

Not ratified 

CLRTAP Protocol on Persistent Organic Pollutants Not ratified 
Stockholm Convention on Persistent Organic Pollutants (POPs) Signed 
ESPOO Convention on Environmental Impact Assessment in a Transboundary 
Context 

Ratified  

Protocol on Environmental Impact Assessment in a Transboundary Context Ratified 
Convention on the Transboundary Effects of Industrial Accidents Ratified 
Kiev Protocol on Pollutant Release and Transfer Registers (PRTR) Not ratified 
Basel Convention on Transboundary Movement of Hazardous wastes and 
Their Disposal 

Ratified 

Basel Protocol on Liability and Compensation for Damage Resulting from 
Transboundary Movements of Hazardous Wastes and Their Disposal 

Not ratified 

Basel Protocol on Liability and Compensation for Damage Resulting from 
Transboundary Movements of Hazardous Wastes and Their Disposal 

Ratified 

Convention for the Protection Of The Mediterranean Sea Against Pollution 
(Barcelona Convention) 

Ratified 

Protocol concerning Cooperation in Preventing Pollution from Ships and, in 
Cases of Emergency, combating Pollution of the Mediterranean Sea 
(Prevention and Emergency Protocol) 

Ratified 

Protocol for the Protection of the Mediterranean Sea against Pollution from 
Land-Based Sources and Activities (LBS Protocol) 

Ratified 

The Protocol concerning Specially Protected Areas and Biological Diversity in 
the Mediterranean 

Ratified 

Protocol on the Prevention of Pollution of the Mediterranean Sea by 
Transboundary Movements of Hazardous Wastes and their Disposal 
(Hazardous Wastes Protocol) 

Ratified 

Protocol for the Prevention and Elimination of Pollution in the Mediterranean 
Sea by Dumping from Ships and Aircraft or Incineration at Sea 

Not ratified 

Protocol for the Protection of the Mediterranean Sea against Pollution Not ratified 
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Resulting from Exploration and Exploitation of the Continental Shelf and the 
Seabed and its Subsoil 
Protocol on Integrated Management of Mediterranean Coastal Zones Signed  
Convention on the Protection and Use of Transboundary Watercourses and 
International Lakes-Water Convention (Helsinki Convention) 

Not ratified 

IAEA Vienna Convention on Civil Liability for Nuclear Damage Ratified 
Convention of Cetaceans of the Bleak Sea, Mediterranean See and contiguous 
Atlantic Area (ACCOBAMS) 

Ratified 
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Appendix E  -  Water quality analyses for raw water sources 

1. Mareza PS, pump 6 
2. Zagoric, well 2 
3. Cemovsko polje, wells 1,2,3 
4. Tuzi 3 PS 
5. Miljes, well 1 
6. Dinosa PS 
7. Vuksan Lekic well (28.07.2005) 
8. Vuksan Lekic well (23.04.2009) 
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1. Mareza PS, pump 6 
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2. Zagoric, well 2 
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3. Cemovsko polje, wells 1,2,3 
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4. Tuzi 3 PS 
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5. Miljes, well 1 
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6. Dinosa PS 
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7. Vuksan Lekic well (28.07.2005) 
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8. Vuksan Lekic well (23.04.2009) 
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Appendix F  -  Design Criteria for 2035 WWTP 

PODGORICA NEW WWTP
2035 Design Parameters
Flow
Population 200,000
Per capita wastewater contribution 157 l/c/d
Average domestic wastewater flow 31,329 cu m/d 1,305 cu m/h 363 l/s
Industrial Flow 9034 cu m/d 376 cu m/h 105 l/s
Commercial, Institutional flow 5420 cu m/d 226 cu m/h 63 l/s
Average daily wastewater flow 45,783 cu m/d 1,908 cu m/h 530 l/s
Percentage infiltration 20%
Infiltration 9,157 cu m/d 382 cu m/h 106 l/s
Average DWF 54,940 cu m/d 2,289 cu m/h 636 l/s
Factor for average flow to treatment 1
Average flow to treatment 54,940 cu m/d 2,289 cu m/h 636 l/s
2 hour mean flow rate, QDW,h 3052 cu m/h

Peak factor for domestic flow 2
Peak factor for industrial flow 3
Peak factor for com, inst flows 3
Peak DWF to treatment plant 115,200 cu m/d 4,800 cu m/h 1333 l/s

Load
Per capita BOD contribution 60 g/d
Domestic BOD load 12,000 kg/d
BOD strength of industrial wastewater 300 mg/l
Industrial BOD load 2,710 kg/d
BOD strength of com/inst wastewater 250 mg/l
Commercial, institutional BOD load 1,355 kg/d
Total Incoming BOD load 16,065 kg/d population equivalent 267,753
Allowance for works liquor BOD 2.7%
Total BOD load 16,500 kg/d population equivalent 275,000

Per capita N contribution 11 g/d
Domestic N load 2,200 kg/d
TKN strength of industrial wastewater 40 mg/l
Industrial N load 361 kg/d
N strength of com/inst wastewater 40 mg/l
Commercial, institutional N load 217 kg/d
Allowance for works liquor N 9.0%
Total N load 3,028 kg/d
TKN load 2,786 kg/d

Per capita P contribution 1.8 g/d
Domestic P load 360 kg/d
P strength of industrial wastewater 6 mg/l
Industrial P load 54 kg/d
P strength of com/inst wastewater 8 mg/l
Commercial, institutional P load 43 kg/d
Total P load 458 kg/d

Per capita SS contribution 60 g/d
Domestic SS load 12,000 kg/d
SS strength of industrial wastewater 250 mg/l
Industrial SS load 2,259 kg/d
SS strength of com/inst wastewater 250 mg/l
Commercial, institutional SS load 1,355 kg/d
Total SS load 15,614 kg/d

Average BOD strength of wastewater 292 mg/l
Average N strength of wastewater 51 mg/l
Average TKN strength 47 mg/l
Average P strength of wastewater 8.3 mg/l
Average SS strength of wastewater 284 mg/l  
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Appendix G  -  Phase 1 WWTP design and cost estimate details 

PODGORICA NEW WWTP - Phase 1
2020 Design Parameters
Flow
Population 143,400
Per capita wastewater contribution 169 l/c/d
Average domestic wastewater flow 24,197 cu m/d 1,008 cu m/h 280 l/s
Industrial Flow 7088 cu m/d 295 cu m/h 82 l/s
Commercial, Institutional flow 4287 cu m/d 179 cu m/h 50 l/s
Average daily wastewater flow 35,572 cu m/d 1,482 cu m/h 412 l/s
Percentage infiltration 20%
Infiltration 7,114 cu m/d 296 cu m/h 82 l/s
Average DWF 42,686 cu m/d 1,779 cu m/h 494 l/s
Factor for average flow to treatment 1
Average flow to treatment 42,690 cu m/d 1,779 cu m/h 494 l/s
2 hour mean flow rate, QDW,h 2372 cu m/h
Peak factor for domestic flow 2
Peak factor for industrial flow 3
Peak factor for com, inst flows 3
Peak DWF to treatment plant 89,600 cu m/d 3,733 cu m/h 1037 l/s

Load
Per capita BOD contribution 60 g/d
Domestic BOD load 8,604 kg/d
BOD strength of industrial wastewater 300 mg/l
Industrial BOD load 2,126 kg/d
BOD strength of com/inst wastewater 250 mg/l
Commercial, institutional BOD load 1,072 kg/d
Total Incoming BOD load 11,802 kg/d population equivalent 196,703
Allowance for works liquor BOD 1.7%
Total BOD load 12,000 kg/d population equivalent 200,000

Per capita N contribution 11 g/d
Domestic N load 1,577 kg/d
TKN strength of industrial wastewater 40 mg/l
Industrial N load 284 kg/d
N strength of com/inst wastewater 40 mg/l
Commercial, institutional N load 171 kg/d
Allowance for works liquor N 9.0%
Total N load 2,215 kg/d
TKN load 2,038 kg/d

Per capita P contribution 1.8 g/d
Domestic P load 258 kg/d
P strength of industrial wastewater 6 mg/l
Industrial P load 43 kg/d
P strength of com/inst wastewater 8 mg/l
Commercial, institutional P load 34 kg/d
Total P load 335 kg/d

Per capita SS contribution 60 g/d
Domestic SS load 8,604 kg/d
SS strength of industrial wastewater 250 mg/l
Industrial SS load 1,772 kg/d
SS strength of com/inst wastewater 250 mg/l
Commercial, institutional SS load 1,072 kg/d
Total SS load 11,448 kg/d

Average BOD strength of wastewater 276 mg/l
Average N strength of wastewater 48 mg/l
Average TKN strength 44 mg/l
Average P strength of wastewater 7.8 mg/l
Average SS strength of wastewater 268 mg/l  
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PODGORICA NEW WWTP - Phase 1
Conventional BNR with anaerobic sludge digestion

DESIGN CRITERIA PROCESS DESIGN

Inlet Works Primary Settlement
Includes screening, screenings dewatering, grit removal Required surface area.............................…… 3,111 m2

Primary Settlement Required diameter ....................................... 36.3 m
Maximum upward velocity at full flow to treatment................... 1.2 m/h Selected diameter (average)  ...................... 36.0 m

Minimum retention at average flow conditions ......................... 2 hrs average upward velocity .............................. 0.58 m/hr
Minimum side wall depth ......................................................... 3 m Approx. retention time .................................. 5.2 hr @ ave flow
Floor slope ............................................................................... 7.5 deg Anaerobic Tanks ('race tracks')
Selected nr of tanks ........................................………………… 3 nr Required volume 4,300 m3

 Overall BOD removal .............................................................. 28% Length on straight 32.23 m
Suspended Solids removal ...................................................... 50% Select length on straight……………………… 33.00 m
Total N removal…………………………………………………… 9% Actual volume 4,374 m3

Anaerobic Tanks ('race tracks') Actual retention 2.46 hours
Minimum retention at average flow conditions ......................... 2.417428 hrs Mixing power required in anaerobic tanks…… 9 kW
Minimum side wall depth ......................................................... 6 m Overall Length 49 m
Lane width………………………………………………… 8 m Aeration tanks
Nr of lanes 2 BOD loading ...............................................… 8,640 kg/d
Mixing power required for anaerobic tanks……………………… 2 W/m3 Required aerobic volume.............................. 13,500 m3

Aeration tanks N applied to anoxic tank……………………… 1,757 kg/d
Sludge loading rate .................................................................. 0.203175 kgBOD/kgMLSS N allowed in effluent…………………………… 640 kg/d
MLSS ....................................................................................... 3150 mg/l N to be removed in anoxic zone……………… 1,116 kg/d
MLSS/MLVSS……………………………………………………… 65% MLVSS required in anoxic zone……………… 9,214 kg/d
F/M…………………………………………………………………… 0.313 kgBOD/kgMLVSS Total required anoxic volume………………… 4,500 m3 VD/VAT =

Depth tanks............................................................................... 6 m Required aerobic plus anoxic volume........... 18,000 m3 0.25
Number of lanes…………………………………………………… 3 nr of lanes x length x width:.....….. 3 84 12
Lane width…………………………………………………………… 12 m Actual volume of tanks 18,144 m3
Carbonaceous oxygen requirement ......................................... 0.73 kgO2/kgBOD Peak oxygen requirement (without denit) .... 24,978 kg/d
Nitrification  oxygen requirement………………………………… 4.30 kgO2/kgTKN Average oxygen requirement (with denit) .... 12,995 kg/d
Oxygen recovery in denitrification………………………………… 1.60 kgO2/kgTKN Blower net power requirement ..................... 520 kW
Min MLSS Temperature for denitrification……………………… 26.03973 0C Installed blower power………………………… 660 kW
Denitrification rate………………………………………………… 5.049 gN/kgMLVSS.h Average power consumption………………… 6,497 kWh/d
Oxygen transfer efficiency ....................................................... 2 kgO2/kwh Mixing power required in anoxic zone……… 67 kW
Peak factor for CBOD oxidation 1.25 Power consumption for mixing……………… 1,620 kWh/d
Peak for TKN oxidation 2.0 Aerobic Sludge age…………………………… 5.3 d OK
Target BOD standard 8 mg/l Total sludge age……………………………… 8.8 d OK
Required BOD removal ............................................................ 97% RAS pumping station capacity ............……… 2,668 m3/h
Nitrogen effluent standard 15 mg/l RAS pump power ............…………………… 32 kW/pump
Mixing power required for anoxic zone…………………………… 15 W/m3 Average power consumption………………… 768 kWh/d
Internal recycle rate required……………………………………… 1.9 DWF Recycle pumping capacity 5,336 m3/h
Design internal recycle rate ……………………………………… 3.0 DWF Recyle pump power ............………………… 10 kW/pump
Recycle pumping head 2 m Average power consumption………………… 480 kWh/d
Nr of recycle pumps 4
No of recycle standby pumps……………………………………… 2
RAS flow rate (normal) ............................................................ 0.75 DWF
RAS flow rate (max) ................................................................. 1.5 DWF
RAS pumping head………………………………………………… 6 m
No of RAS duty pumps…………………………………………… 2
No of RAS standby pumps………………………………………… 1
Min aerobic sludge age…………………………………………… 5 days
Min total sludge age………………………………………………… 8 days  
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Final Tanks Final Tanks
Maximum upward velocity at average flow to treatment........... 0.390218 m/h Required surface area.............................…… 4,558 m2
Minimum side wall depth ......................................................... 3 m Required diameter of new tanks .................. 44.0 m
Floor slope ............................................................................... 7.5 deg Selected diameter ........................................ 44.0 m
Selected nr of tanks ........................................... 3 nr Actual surface area…………………………… 4,562 m2
Min. SSVI settleable……………………………………………… 120 ml/g Underflow rate (Qu/A) 0.58 m3/m2-hr

Sludge Total underflow (Qt/A) 1.40 m3/m2-hr
SAS production…………………………………………. 0.955902 kgDS/kgBOD.d Solids loading rate 4.42 kg/m2-hr
Solids content of SAS from final tanks…………………………… 0.80% Max. SSVI settleable………………………… 153 ml/g OK
Max normal operating time of belt thickener…………………… 16 h/d Sludge
Belt loading rate 50 m3/h.m SAS production...............................………… 8,020 kgDS/d
No of machines 2 nr Volume of unthickened SAS………………… 1,003 m3/d
Belt Width 2 m Effective sludge loading rate………………… 20 m3/h

Thickened SAS dry solids content 4.0% Required belt width…………………………… 1.3 m
Solids content of primary sludge from primary tanks…………… 3.0% Actual run time………………………………… 5.0 h/d OK
Loading rate for primary sludge thickeners ............................. 50 kgDS/m2/d Thickened SAS volume……………………… 201 m3/d
Selected nr of thickening tanks .........................………………… 2 nr Primary sludge production ....................... 5,724 kgDS/d
Wall height of thickeners ......................................................... 4 m Sludge from Chem P precipitation 1,230 kgDS/d
Solids content of thickened primary sludge ............................. 6.0% Volume of primary + P sludge ...................... 232 m3/d
Volatile content  of combined sludges...................................... 65% Required thickener area ..................………… 139 m2
try anaerobic digester retention…………………………………… 18 d Required dia of tank ..............................…… 9.4 m
Number of digesters……………………………………………… 3 nr Selected diameter ........................................ 11.0 m
approx aspect ratio………………………………………………… 1.5 Actual area ...............................................… 190 m2
floor slope…………………………………………………………… 20% Thickened primary sludge volume ............... 116 m3/d
roof slope…………………………………………………………… 45% Total volume  of thickened sludge................ 316 m3/d
Max volatile solids loading rate…………………………………… 2.0 kg/m3.d Volatile content of sludge...........……………… 8,934 kg/d
Gas produced……………………………………………………… 1.00 m3/kgVM destr Required digestor volume...........…………… 5,695 m3
VM destroyed……………………………………………………… 40% Required volume each digester……………… 1,898 m3
proportion of methane……………………………………………… 65% Approx. diameter ......................................... 15.4 m
CV methane…………...…………………………………………… 36 MJ/m3 USE diameter………………………………… 16 m 
Gas holder Storage Volume……………………………………… 12 h USE height……………………………………… 10.2 m
No of Units…………………………………………………………… 2 Actual  volume each digester........................ 2,051 m3
Shape of gas holder…………………………………………………spherical Volatile solids loading………………………… 1.45 kg/m3.d
Proportion of energy available as electricity…………………… 30% Actual retention………………………………… 19.4 d OK

Proportion of energy available as heat…………………………… 55% Volatile DS after digestion.............…………… 5,360 kg/d
Sludge buffer storage retention time……………………………… 3 day Total DS after digestion……………………… 10,601 kg/d
Depth of buffer tanks…………...………………………………… 4 m DS content of digested sludge……………… 3.35%
Selected nr of buffer tanks………………………………………… 2 Gas production………………………………… 3,573 m3
Max. operating period for mechanical dewatering……………… 16 hours/day CV of gas……………………………………… 83,153 MJ/d
Belt loading rate 10 m3/h.m Gas holder volume required………………… 1,787 m3
No of machines 2 nr Volume per gas holder………………………… 893 m3
Belt Width 2 m Required diameter of sphere………………… 11.9 m
Solids content of dewatered sludge ......................................... 30% solids Select diameter of  gas holders……………… 14 m
Storage time for dewatered sludge……………………………… 15 days Potential power available 0.96 MW
Depth of storage of dewatered sludge…………………………… 1 m Heat energy available for digestor heating 0.53 MW

Max energy required for digestor heating 0.53 MW
Electrical Power Generation………………… 0.29 MW
Required buffer tank area…………………. 237 m2
Required dia of tank…………………………… 12.3 m
Selected diameter...............................……… 15 m
Effective sludge loading rate………………… 20 m3/h
Required belt width…………………………… 2.0 m
Actual run time………………………………… 7.9 h/d OK
Volume of dewatered sludge ....................... 35 m3/d
Area sludge storage building………………… 1088 m2  
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PODGORICA NEW WWTP - Phase 1
Conventional BNR with anaerobic sludge digestion

COST ESTIMATE Rate Amount

Euro Euro
Inlet Works

Civil cost 561,325
M&E cost 887,568

Primary Settlement 1 3 nr
Wall thickness ............................ 0.6 m
Freeboard ............................... 0.6 m
Ave depth of exc'n......…………… 2 m

Add for channels etc........... 30%
Excavation .................................. 2,826 8,478 m3 5 42,388
Concrete walls……………………… 323 969 m3 330 319,642
Concrete floors ................………… 875 2,626 m3 225 590,843
Concrete hopper…………………… 132 397 m3 225 89,319
Add for E&M scrapers................. 36.0 m UC1491/1 224,750

Total cost of .............................. 3 Tanks ................................................ 1,266,941
Anaerobic Tanks ('race tracks')

Average wall thickness ............... 0.6
Freeboard ................................... 0.6
Ave depth of exc'n......… 2.5
Add for channels etc........... 20%
Excavation ........................................ 2,459 m3 10 24,593
Straight concrete walls 470 m3 300 141,134
Curved concrete  walls 257 m3 330 84,736
Concrete base 708 m3 225 159,360
E &  M mixers 9 kW 2250 19,685

Total cost………………………….…………………………………………..…………………………… 429,508
Aeration tanks 1 3

Average wall thickness ............... 0.6 m
Freeboard ................................... 0.6 m
Ave depth of exc'n......… 5 m
Add for channels etc........... 20%
Excavation ........................................ 19,630 m3 10 196,301
Concrete walls………………. 1,962 m3 300 588,488
Concrete floors ................... 2,827 m3 225 636,015
Blower House……………………………………….. 75 m2 400 30,000
Add for blowers……………………………. 660 kW 315,288
Add for diffuser system……………………………… 24,978 kg O2/d 546,392
Anoxic zone  mixers 67 kW 1500 101,250

Total cost ........................………………………………………………………………………………… 2,414,000
Recycle Pumping Station

Civil works………………………………………………. UC1491/1 104,000
M & E works…………………………………………..  UC1491/1 109,000

Total cost………………………….…………………………………………..…………………………… 213,000
RAS Pumping Station

Civil works………………………………………………. UC1491/1 128,000
M & E works…………………………………………..  UC1491/1 137,000

Total cost………………………….…………………………………………..…………………………… 265,000
Final Tanks 1 3 nr

Wall thickness ............................ 0.5 m
Freeboard ............................... 0.6 m
Ave depth of exc'n......…………… 3.5 m
Add for channels etc........... 30%
Excavation .................................. 7,236 21,709 m3 10 217,094
Concrete walls……………………… 327 981 m3 330 323,863
Concrete floors ................………… 1,062 3,185 m3 225 716,534
Concrete hopper…………………… 198 593 m3 225 133,427
Add for E&M scrapers................. 44 m UC1491/1 244,514

Total cost of .............................. 3 Tanks ................................................ 1,635,431  
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SAS Sludge Belt Thickener 1 2
E&M belt thickener, pumps, etc 800 kg DS/operating h/belt thickener 374,000

Primary Sludge Thickener 1 2
Wall thickness ............................ 0.4 m
Freeboard ................................... 0.6 m
Ave depth of exc'n......……… 2 m
Add for channels etc........... 20%
Excavation .................................. 262 525 m3 5 2,625
Concrete walls……………………… 79 158 m3 330 52,191
Concrete hoppers........................ 11 23 m3 225 5,132
Concrete floors ................... 52 105 m3 225 23,622
Add for E&M stirrers.................... 380 760 m3 UC1491/1 100,838

Total cost of ........................... 2 tanks ...................................................... 184,407
Sludge Digestors 1 3

Wall thickness ............................ 0.6 m
Freeboard ................................... 0 m
Ave depth of exc'n......… 2 m
Add for channels etc........... 20%
Excavation .................................. 638 1,915 m3 5 9,573
Concrete walls………………. 383 1,149 m3 330 379,163
Concrete floors ................... 251 753 m3 225 169,385
Concrete roof………………… 167 502 m3 330 165,621
Insulation and miscellaneous .................................. 15.0% 723,741 108,561
Add for E&M .............................……………………… 100.0% 832,302 832,302

Total cost of ........................... 3 tanks ...................................................... 1,664,604
Gas Storage 1 2

Spherical tank……………………… 616 1232 m2 150 184726
Miscellaneous, flare etc…………… 10% 18473

Total cost of ........................... 3 tanks ...................................................... 203,198
Sludge dewatering and storage

Buffer tanks 1 2
Wall thickness ............................ 0.4 m
Freeboard ................................... 0.6 m
Ave depth of exc'n......…………… 2 m
Add for channels etc........... 20%
Excavation .................................. 519 1,039 m3 5 5,194
Concrete walls……………………… 107 214 m3 330 70,504
Concrete floors ................... 94 188 m3 225 42,350
Miscellaneous ......................................................... 10.0% 118,049 11,805
Add for E&M .............................................. 100.0% 129,853 129,853
Belt Presses 1 2
Sludge belt presses and pumps, 670 kg DS/operating h/belt press 413,681
Sludge press building…………… 50 m2 500 25,000
Sludge storage building
Area………………………………… 1088 m2 400 435,200

Total cost of sludge dewatering and storage………………………… 1,133,587
Phosphorus Chemical Dosing and Settlement Tank

Tank 50,000
Dosing Equipment 100,000

Total cost ........................………………………………………………………………………………… 150,000
CHP Plant

Building 50 m2 1000 50,000
Dual fuel engines and generators 0.29 MW 720,000 207,883

Total cost………………………………………………………………………………………… 258,000

Standby Generation Number of units
Generator set complete 825 kVA 1 C*(kVA/1000)^0.9*Nr^0.83 604,276
Building 20 m2 400 8000

Total cost for standby generator……………………………………………………………………. 612,276
Buildings and Miscellaneous

Office and laboratory................................................ 200 m2 400 80,000
Workshop………………………………………………… 100 m2 500 50,000
Misc. Pumping stations ................................... 30 m2 128 3,825
Add for furnishing and fittings ................ 20% 133,825 26,765

Total cost of ........................... bdgs …………………. ……………………….. 160,590

Overall sub-total ....................................................................................................... 12,413,000

Add for new elec dist, control, etc…………………………… 20% 2,483,000
Add for miscellaneous site works  ..................................... 20% 2,979,000
Add for profit, 10% contigencies,etc...........………………… 25% 4,469,000

TOTAL COST 22,344,000
M&E 10,831,000
CIVIL 11,513,000  
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Appendix H  -  Financial Projections  
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Appendix I  -  Drawings 

 
Drawing WS 01 Existing water network in main area 
Drawing WS 02 Existing water network in all areas 
Drawing WS 03 Planned completion of Tuzi ring main 
Drawing WS 04 Conceptual design for 20,000 m3 reservoir 
 
Drawing WW 01 Prodgorica sewerage system – existing and planned 
Drawing WW 02 Existing rainwater system 
Drawing WW 03 Proposed collector system 
Drawing WW 04 WWTP Layout 
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