FOJNICA MUNICIPAL 
KZP “ŠĆONA” FOJNICA

S T A T E M E N T
FROM INVESTITION PROGRAM OF

DRINKING WATER IN FOJNICA
1. BACKGROUND
It has been approached to research some sources of drinking water in the way to exploit them completely according natural resources and established direction of Fojnica economical development.

There are a lot of people die of thirst, dirty or polluted water every days according WHO information because every man needs about 15 – 20 liters water per a day (depending region, climate condition or physical activities). According the last investigation it will be lack of drinking water in the close future. It has been doing intensively to provide enough quantity of drinking and health water because of the all above mentioned.
Approaching exploitation and bottling natural resources of water is not only economic profit it is also protecting the natural resources. Clean drinking water of 100% drinks imperceptible number of our citizens ( it is not recommend to drink more than 0,2’’ mineral-carbonated water by some medical investigation). Following world trend in consumption of bottled drinking water our quality in Fojnica has got all chances to get very high position in the world market. The high quality of our water was confirmed by some well known laboratory in abroad and ex-Yugoslavia like following:
1. Hygienic Institute – Sarajevo, B&H
2. Geo Institute  - Beograd, SCG
3. Nuclear Institute – Beograd; SCG
4. Institute EVIAN – France
5. National Institute of water – France
6. Institute FRESENIUS - Germany 

2. PHYSICAL & CHEMICAL CHARACTERISTICS OF “FOJNICA” WATER
Natural spring “Fojnica” water belongs to mild mineral water with 101 mg./ 1 mineralization which is one of its essential characteristic. This characteristic and some other ones make it very suitable water for human drinking and nutrition.
Chemical characteristics of “Fojnica” water is varied and contributes to reinforce diuretic capacity and acting prevent on calculosis of urinary ducts. Its mild mineralization and cleanliness is suitable to all ages. Normal value of pH and contents of precious elements which activate some essential functions of organism, relief kidney function, increase salt secretes and urine acid as well as prevention and regulation of metabolism. 
The water rise from clean, forest reach mountain Vranica, nearby capital city Sarajevo. It goes through old geological stone formations of phyllite, argilloschist and sandstone which ones, according its structure, provide permanent clearness and constant chemical structure. Stratum, from the water goes through, is a natural filter and countryside around the springs is naturally clean and conserved. 
The water is genetic connected to the layers which ones do not contain a lot of limestone it is soft and very drink water and do not overload organism with its hardness. Hardness of the water is only 5,6 and it belongs to soft water, which for instance Vittel from France has 36,12. 

The water “Fojnica” belongs to group of small mineralization water of 101 mb/1 which is classify into less mineral water group.
France have following mineralization: Evian 309 and Vittel 959 mg/l, as shown in presented characteristics. 

The water “Fojnica” appears like a spring but basin is located on a protected forest location more than 100 km². Geological structure of the location is convenient for the water to rise up slowly and there is stabilize regime during minimal underground waters with about 100 l/sec and permanent temperature of the spring ( 7 ˚C ). 
The characteristics of the water can not be found even in some well known water. 
There is no bacteria in the water “Fojnica”, according chemical analyses and temperatures of the spring do not allowed staying and development of the bacteria. 
There are some values of the “Fojnica” water comparing with some well known water in Europe which ones are bottled with maximal allowed concentration in mineral water according standards how we can realize quality of the “Fojnica” water itself. 
Analyse of the “Fojnica” water bellowed, took directly from its spring with all chemical and bacteriology elements, can satisfy established criterion for natural spring water which one is beneficial as drinking as bottling and it can be competitive on a world market. 
BASIC COMPARATIVE CHARACTERISTIC OF THE “FOJNICA” SPRING WATER AND SOME WELL KNOWN WATER FROM EUROPE
	Max. allowed concentration in mineralized water
	FOJNICA

B&H
	EVIAN FRANCE
	FIUGGI ITALY
	VOLVIC FRANCE
	VILADRAU SPAIN
	VITTEL FRANCE

	Min. mg / 1
	No standardized 
	101
	309
	98
	110
	105,5
	959,65

	HCO3
	No standardized 
	107,4
	357
	48
	64
	58,6
	402

	CI
	200 mg / 1
	1,0
	2,2
	13
	7,5
	6,0
	10,65

	SO 4
	200 mg / 1
	4,4
	10
	3
	6,7
	6,7
	306

	NO 3 nitrate
	10
	1,6
	3,8
	13
	2
	7,5
	

	Na
	175
	1,5
	5
	6
	8
	8,8
	3

	K
	12
	0,1
	1
	4
	5,4
	1,0
	

	Ca
	200 mg / 1
	26,0
	78
	14
	10,4
	15,6
	202

	Mg
	50 mg / 1
	7,5
	24
	4
	6
	2,2
	36

	pH
	6,6 – 8,5
	7,96
	72
	6,5
	
	
	

	NO 2 nitrate
	0,1
	0,02
	0
	
	
	
	

	Temperature
	˚C
	7
	11,5
	12
	
	
	

	Total hardness 
	
	5,60
	
	
	3,08
	
	36,12


Investment plan:

· Already made capping of the spring and water pipe lines from the spring to bottled line of the future factory, 

· Determined and prepared factory location,
· Building complete infrastructure on the location.
· Equipping with all technological, technical and other equipments,
· Working out all investment and technical documentation,
· Realization of the project according engineering system with testing and parameter proving,
· Organization of production and staff training.
Main goal of the bottled water investment is to export “Fojnica” water into World market.

Domestic equipment according the program means equipment from ex-Yugoslavian countries what means equipments from abroad now. 

It is shown some analyses from some Institutes as the following tables:

· National Institute from Paris
· Fresenius
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Dear doctor,

It’s my pleasure to send you the physical – chemical analyses of  “POŽARNA” water source from FOJNICA (B&H).

Dear doctor,

It’s my pleasure to send you the physical – chemical analyses of  “TOCILA” water source from FOJNICA (B&H).









Doctor LAPEYRE

(Please find attached copy of the letter origin)
Water source “TOCILA” FOJNICA –  B&H - EX YUGOSLAVIA
Physical – chemical analyses

pH………………………………………………………………………..
7,96
Resistance in Ohms cm a 20 ˚C…………………………………………6024,1

SiO2 a mg/1……………………………………………………………..
5,4

Alkaline a ml N/10 ……………………………………………………..
17,6
ANIONS
HCO3


bicarbonates per mg/1………………………….
107,4

Cl


chlorides   per mg/1
…………………………
    1,0

S04


sulfates  per mg/1
…………………………
    4,4

NO3


nitrates per mg/1
…………………………
    1,6
NO2


nitrites per mg/1
…………………………
    0,02
F


fluorures per mg/1
…………………………/
  <0,05

PO4


phosphates per mg/1
…………………………/
  <0,1
CATIONS

Ca++


calcium  per mg/1
…………………………
   26,0

Mg++


magnesium per mg/1   …………………………
    7,5
K +


potassium per mg/1      …………………………
    0,1
Na +


sodium  per mg/1
…………………………
    1,5
Sr ++


strontium per mg/1      ………………………..
    0,1

Li +


lithium  per mg/1
…………………………
  <0,04

ELEMENTS TRACES

Ag


argent per µg1

…………………………./
     < 5

Al


aluminum per µg/1    ………………………….
     10

As


arsenic  per µg/1
…………………………/
     < 5

B


bore per µg/1

…………………………/
   <100

Cd


cadmium per µg/1
…………………………./
     <1  

Cr


chrome  per µg/1
………………………….
      <5
Cu


cuivre per µg/1
………………………….
        5

Fe


fer per µg/1

………………………….
      <5

Pb


plomb per µg/1
………………………….
      <1
Zn


zinc
per µg/l
………………………….
      10
Residu sec (calcule) per mg/1


…………………………..
   101,3

The analyses made by National Health Laboratory, Department of Hydrology and thermal water science, 1, rue Lacretelle, 75015 PARIS – FRANCE.
Water source “POŽARNA” FOJNICA –  B&H - EX YUGOSLAVIA

Physical – chemical analyses

pH………………………………………………………………………..
8,01

Resistance in Ohms cm a 20 ˚C…………………………………………6451,6

SiO2 a mg/1……………………………………………………………..
4,9

Alkaline a ml N/10 ……………………………………………………..
16,2

ANIONS

HCO3


bicarbonates per mg/1………………………….
  98,8

Cl


chlorides   per mg/1
…………………………
    0,7

S04


sulfates  per mg/1
…………………………
    4,6

NO3


nitrates per mg/1
…………………………
    1,9

NO2


nitrites per mg/1
…………………………
    0,01

F


fluorures per mg/1
…………………………/
  <0,05


PO4


phosphates per mg/1
…………………………/
  <0,1

CATIONS

Ca++


calcium  per mg/1
…………………………
   27,0

Mg++


magnesium per mg/1   …………………………
    4,6

K +


potassium per mg/1      …………………………
    0,50

Na +


sodium  per mg/1
…………………………
    0,9

Sr ++


strontium per mg/1      ………………………..
    0,10

Li +


lithium  per mg/1
…………………………
  <0,04

ELEMENTS TRACES

Ag


argent per µg1

…………………………./
     < 5

Al


aluminum per µg/1    ………………………….
     10

As


arsenic  per µg/1
…………………………/
     < 5

B


bore per µg/1

…………………………/
   <100

Cd


cadmium per µg/1
…………………………./
        2 

Cr


chrome  per µg/1
………………………….
      <5

Cu


cuivre per µg/1
………………………….
        7
Fe


fer per µg/1

………………………….
      <5

Pb


plomb per µg/1
………………………….
      <1

Zn


zinc
per µg/l
………………………….
      10

Residu sec (calcule) per mg/1


…………………………..
     94,6
The analyses made by National Health Laboratory, Department of Hydrology and thermal water science, 1, rue Lacretelle, 75015 PARIS – FRANCE.

3. STRATEGY OF DEVELOPMENT DRINKING BOTTLING 

WATER PLANT
Basing on exact information on markets (investigations of OZEH and Institute for Economics, Dr Prof. Tihi, investigations abroad performed by representatives of FEROELEKTRO and UNIONINVEST) as well as on preliminary discussion with foreign partners who showed interest in joint venture and sale of product (USA, Canada, Kuwait, FRG etc) we made the program for construction of drinking water bottling plant:
· the following preparation works were done:

- protection of spring basin area (built capping of the spring)
- pipelines up to future location with all structures (reservoir of 250 m³)

- location for future factory, etc

· first stage provides for all necessary infrastructure for both stages of maximum capacity of 100.000.000 bottles of 1,5 liters per year.

· Start the production of 30.000.000 bottles of 1,5 liters per year (min) and increase the production gradually up to 50.000.000.
In case there is demand, start immediately with full capacity (additional investments).

4. PRODUCTION PROGRAM

Fresh drinking water bottling plant with capacity of 100.000.000 bottles of 1,5 liters per a year – finalization will be in two stages due to particular economic, market and production reasons.

1st Stage: provides capacity of about 30.000.000 to 50.000.000 bottles of 1,5 liters per a year, provided by the stated equipment and additional shift (without any extra investment), achieving capacity of 50.000.000 bottles  of 1,5 liters per a year.
2nd Stage: provides production of remaining 50% capacity and after necessary running-in together with additional equipping of technological equipment and full labour engaging  it will be reached capacity of 100.000.000 bottled water of 1,5 liters.

Maximal quantity of the bottled water can be 1.000.000.000 bottles per a year.

 6.  MARKETING NAD PLACEMENT OF THE PRODUCTS

Movements in consumption of pure water in the World show that there is an interesting market in development for every day.

It is estimated that the consumption will constantly increase in the following market regions: Adriatic coast, aerodromes, ex.-Yugoslavian countries, especially Gulf countries and others. 
Export will cover 80 – 90% of total production and will be effected by sale to foreign investors (joint venture) – repayment and investments partly through domestic investors which ones will accept commercializing completely. 
7. TECHNOLOGY
The choice of equipment covers complete production line from raw material inlet up to delivery of final products, including all auxiliary operations necessary for production of PVC – bottles and consist following:

· technological equipment

· transport equipment

· store equipment

· auxiliary equipment                        
· all infrastructure buildings 

PREPARATION OF THE WATER will consist ozonizer, pumps, reaction plate, filter with activated charcoal, charger reservoir.
PRODUCTION OF CORKS AND BOTTLES – reservoir for PVC granulate ( two pieces), pneumatic transport,  granule mixer, nylon for PVC (three pieces) transporters and machines – nozzles for corks ( three units), corks tools, nozzles for bottles (eight units), pneumatic-transport for producing of brand new bottles, reservoir for bottles and positioners. A part of technological equipment for bottle and corks production will be decreased if we bought prepared granule for bottle production.
BOTTLE FILLING LINE – printer, machine for filling and labels, depositing boxes machine, plastic welding and pallet maker. 

TRANSPORT STORE EQUIPMENT – electric forklift, palette carriage , wooden euro palette, foils etc

AUXILIARY EQUIPMENT – electric support station, boiler room, compressor station
8. LOCATION
Location of the plant can satisfy all required techno-economical and eco conditions. There are asphalt communication and infrastructures nearby. The location offers expansion if it is necessary to expand production capacity.  

9. URBANIZATION & BULIDINGS
Fresh drinking water bottling plant was projected according defined technical-technological requirements for production process and qualitative treatment and work of employees during full work time. There are clarify determined spaces on the location as following: 

1.) – Filling machines with wrapping material store

2.) – Bottle production building

3.) – Storehouse of final products

4.) – PVC granulate reservoir 

5.) – Administrative and accessory buildings 

6.) – Energy block ,

7.) – Recycling of polluted water 

8.) – Control checking of the staff and goods on the entrance from outside, surrounded by green fields

All these above mentioned items are described from function, form, material and construction aspects.  

10.  RAW MATERIALS
All main raw materials are local orign. PVC (mass, granulate) Zadar, Šabac, (Zorka) – PVC foil from “Polietilenka” and others, labels, self-adhesive tape, trays, wooden pallets.

Water springs and their capacities can satisfy planned capacity assuring long life of drinking water bottling plant.
11. CONSUMPTION OF RAW MATERIAL AND ENERGY 
- water 50.000.000 lit./year up to 150.000.000 lit/year
- PVC granulate 2.500 t.

- labels 55.000.000 pieces
- scotch tape  24 000 rolls 
- cardboard pad 650.000 pieces
- polythene sheeting 50 000 kg.

- pallets 6.000 pieces
- electric power 1.300.000 kw/h

According market movement the capacity could be increased on the way to achieve better profit. 

12.  NECESSARY INVESTMENT 
Preliminary estimation of the investment is shown in USD amount of 

8.739.297 as following:

                          - Fixed capital 
                   6.849.950 USD-

                          - Equipment

                   3.953.165 USD.

                          - Working capital                         1.889.347 USD.

                          Total investment                          8.739.297 USD.

INVESTMENT STRUCTURE
                           - Land purchase                                    0,15% 

                           - Infrastructure buildings                     14,92% 

                           - Buildings                                           11,04%

                           - Domestic equipment                          24,13%

                           - Imported equipment                           21,10%

                           - Contributions                                       3,99%

                           - Founder contributions                          3,04%

                 TOTAL FIXED CAPITAL                           78,38%

                 TOTAL WORKING CAPITAL                    21,62%

                 T O T A L                                                     100%
Economic internal rate of profitability is more than 12% and it is 27,53%. Profitability rate is more than 9,46% ( financial market price). Repayment is less than 12 years (reimbursement of the investment is 7 years). All criteria are satisfied and it gives some positive remarks to the project. 

CONCLUSION
Investment program of bottling fresh water was made 1989 by “UNIONINVEST”. The program was made according regulation and standard of ex-Yugoslavia and more than half of equipment should be bought from domestic producer and it made more expensive than it should be. However the program showed that it can be profitable and can make a good business results.

We think it is necessary to make a revision of the investment program which one refers on production of bottled water of 1,5 l/sec because it is possible to get 64 l/sec during all year.
It is also necessary to review terms of the program because it was made in 1989 and preliminary estimation to realized the project. 
We have already made program documentation which one is durable and it is not necessary to make review. 
We also would like to underline the realized part of the investment program:

· Proved quality and quantity of the water.

· Investigated market of ex-Yugoslavian countries about sales of the water (OZEH Zagreb, Croatia) 

· Examined steady able of the water for long time in bottles (three and more months – Hygienic Institute in Sarajevo, B&H)

·  Water pollution protection was made.

· Geological examination of the soil was already made for the plant.

· Idea of bottle shape, label and name of the product was done too
· Capping of the spring-water, pipelines up to plant location and reservoir of 250 m³ were done and total value of the invested funds is USD 1.346.000.  
Investment program was done by ex-Yugoslavia regulations but now Bosnia and Herzegovina is an independent country and after review of the project we can achieve better indicators (economical, pricelist of the equipments, number of workers etc). 
	Type of Watery Building  
	Capping spring 

	Title of Watery Building  
	Spring “Tocila”


	Municipality
	FOJNICA 



	

	Physical and  Chemical Analyses of the Water

	 Analyze Category  
	Unit
	Estimated Value
	MDK 

	Water temperature  
	° C
	
	8-12 ° C

	Aroma
	No
	No
	No

	Taste
	No
	No
	No

	Color
	No
	No
	No

	Stir
	NTU
	1,12
	2,4

	pH
	
	7,44
	6,5-8,5

	Suspended Hard Substances
	mg/l
	0.00
	No

	Total Evaporation Remains at 105° C 
	mg/l
	185
	 

	Conduction
	µS/cm 
	172
	600

	TDS (total dissolve substance)
	mg/l
	86
	 

	Total Hardness
	mg CaCO3 /l
	95
	 

	Carbonate Hardness
	mg CaCO3 /l
	90
	 

	Noncarbonate Hardness
	mg CaCO3 /l
	5
	 

	Calcium (Ca)
	mg/l
	28,0
	200

	Magnesium (Mg)
	mg/l
	7,0
	50

	Natrium  (Na) 
	mg/l
	0,82
	200

	Potassium (K) 
	mg/l
	0,33
	12,0

	Iron (Fe) 
	mg/l
	0,012
	0,30

	Manganese (Mn) 
	mg/l
	0,003
	0,050

	Chloride 
	mg/l
	4,8
	200

	Sulfate 
	mg/l
	1,7
	200

	Phosphate 
	mg/l
	0,003
	0,15

	AMON. Nitrogen 
	mg N/l 
	0,003
	0,10

	Nitrate Nitrogen 
	mg N/l 
	0,65
	10,0

	Nitrate Nitrogen 
	mg N/l 
	0,000
	0,005

	Consumption  KMnO4 
	mg/l
	1,4
	12,0

	Hydro carbonate
	mg/l
	114
	 

	Total mineralization  
	 
	157,3
	 

	Conclusion: 

According the physical and chemical analyses of the water, specimen of the water is SUITABLE to standard scale of hygienic soundness drinking water.



	Type of Watery Building  
Capping spring 
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Title of Watery Building  
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Municipality
FOJNICA 



	Physical and  Chemical Analyses of the Water

	 Analyze Category  
	Unit
	Estimated Value
	MDK 

	Water temperature  
	° C
	
	8-12 ° C

	Aroma
	No
	No
	No

	Taste
	No
	No
	No

	Color
	No
	No
	No

	Stir
	NTU
	1,00
	2,4

	pH
	
	7,70
	6,5-8,5

	Suspended Hard Substances
	mg/l
	0.00
	No

	Total Evaporation Remains at 105° C 
	mg/l
	159
	 

	Conduction
	µS/cm 
	161
	600

	TDS (total dissolve substance)
	mg/l
	80
	 

	Total Hardness
	mg CaCO3 /l
	86
	 

	Carbonate Hardness
	mg CaCO3 /l
	83
	 

	Noncarbonate Hardness
	mg CaCO3 /l
	2
	 

	Calcium (Ca)
	mg/l
	28,0
	200

	Magnesium (Mg)
	mg/l
	2,0
	50

	Natrium  (Na) 
	mg/l
	0,70
	200

	Potassium (K) 
	mg/l
	0,15
	12,0

	Iron (Fe) 
	mg/l
	0,002
	0,30

	Manganese (Mn) 
	mg/l
	0,000
	0,050

	Chloride 
	mg/l
	4,9
	200

	Sulfate 
	mg/l
	1,5
	200

	Phosphate 
	mg/l
	0,005
	0,15

	AMON. Nitrogen 
	mg N/l 
	0,02
	0,10

	Nitrate Nitrogen 
	mg N/l 
	0,62
	10,0

	Nitrate Nitrogen 
	mg N/l 
	0,000
	0,005

	Consumption  KMnO4 
	mg/l
	1,20
	12,0

	Hydro carbonate
	mg/l
	110
	 

	Total mineralization  
	 
	148,5
	 

	Conclusion: 

According the physical and chemical analyses of the water, specimen of the water is SUITABLE to standard scale of hygienic soundness drinking water.
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