	


Appendix No. 1 Quantitative and qualitative indicators of resources
for the technical specifications for the turnkey construction of the EPC project “Silleno Water Treatment and Wastewater Treatment Plant”

1.1.     Provide water treatment equipment and systems with the following basic requirements:
1.2.    Service and firefighting water production unit
	User
	Norm. Consumption
	Max. Consumption

	
	м3/h
	м3/day
	м3/h
	м3/day

	LTD «Silleno»
(fire water) *
	-
	-
	1812,00
	43487,20

	LTD «Silleno»
(service water) **
	1
	12
	19
	150


[bookmark: _Hlk122181474]* - filling firefighting tanks with firefighting water within 24 hours is not included in the water consumption balance; the pipeline capacity should be determined based on the requirements for refilling firefighting tanks within 24 hours;
** - The calculation of service water is based on a periodic consumption of 1 m3/h at power stations for 3 hours 4 times a day. The maximum consumption of service water is determined by the water consumption of 150 m3 for backwashing refrigerators to remove salt deposits on the walls of the refrigerator tubes for 8 hours once a day. The frequency is determined as necessary;
Note:
1) The capacity of the service and firefighting water supply system shall be determined by the project; the capacity of the pumping station shall be determined by the project.
2) For the service and firefighting system, provide all necessary connections for technical flows, assuming their continuous operation.
1.1.1  Pressure and temperature requirements at the border of Silleno LLP:
	Operating parameters
	Design parameters

	Temperature (°C)
	Pressure (МPа)
	Temperature (°C)
	Pressure (МPа)

	min
	norm
	max
	min
	norm
	max
	
	

	5
	20
	30
	0,4
	0,5
	0,6
	30
	1,0



1.1.2  Quality composition of service and firefighting water at Silleno LLP:
	Parameters
	Value
	Recommended values for design

	pH
	
	7,5-8,5

	COD
	mg/L
	15-16,7

	TSS
	mg/L
	5-9

	TOC
	mg/L
	3,4-3,8

	TDS
	mg/L
	400-500

	Hardness
	ppm
	199-221

	Alkalinity
	ppm
	210-233

	Cations

	Ammonium
	mg/L
	0,6

	Potassium
	mg/L
	2,0

	Sodium
	mg/L
	46,8

	Magnesium
	mg/L
	20,2

	Calcium
	mg/L
	55,2

	Strontium
	mg/L
	0

	Barium
	mg/L
	0

	Iron
	mg/L
	0,1

	Manganese
	mg/L
	0

	Copper
	mg/L
	0

	Aluminum
	mg/L
	0,1

	Аnions

	Carbonate
	mg/L
	0,9

	Bicarbonate
	mg/L
	282,0

	Nitrates
	mg/L
	0,4

	Fluorides
	mg/L
	0,1

	Chlorides
	mg/L
	47,7

	Sulfates
	mg/L
	25,0

	Polyphosphates
	mg/L
	0,2

	Silicon dioxide
	mg/L
	2,5

	Boron
	mg/L
	0


1.3. Note:
*- parameters must be specified by the developer during the design process.
** - water for firefighting and service needs must be treated with a biocide. 
Unit of demineralized water production
	[bookmark: _Hlk187396422][bookmark: _Hlk122186010]Consumers
	Norm. Consumption
	Max Consumption

	
	м3/h
	м3/day
	м3/h
	м3/day

	Silleno LLP
	111,50*
	2676,00
	131,5**
	3156,0


* Normal consumption is calculated based on the constant supply of demineralized water to the steam production circuit at the pyrolysis plant to meet the boiler room's needs for the production of heating water for the Complex. Constant consumption. Must be taken into account in the Silleno consumption balance.

1.2.1 [bookmark: _Hlk187412357]Requirements for the pressure and temperature of demineralized water at the boundary of Silleno LLP:
	Operating parameters
	Design parameters

	Temperature (°C)
	Pressure (МPа)
	Temperature (°C)
	Pressure (МPа)

	min
	norm
	max
	min
	norm
	max
	
	

	10
	30
	30
	0,6
	0,75
	0,8
	-38 / 75
	1,0



1.2.2 Requirements for the quality composition of demineralized water from Silleno LLP:
	Parameters
	Value
	Recommended values for design

	pH
	pH
	8,0-9,0

	Electrical conductivity
	µS/cм
	<0,1

	TDS
	mg/L
	<0,1

	Oil content
	mg/L
	Not detectable

	Total hardness (CaCO3)
	mg/L
	<0,1

	Cations

	Calcium
	mg/L
	<0,001

	Barium
	mg/L
	<0,001

	Magnesium
	mg/L
	Not detectable

	Sodium
	mg/L
	<0,001

	Potassium
	mg/L
	Not detectable

	Iron
	mg/L
	Not detectable

	Copper
	mg/L
	Not detectable

	Ammonia
	mg/L
	Not detectable

	Аnions

	Chlorides
	mg/L
	<0,001

	Silicon oxide
	mg/L
	<0,001

	Sulfates
	mg/L
	Not detectable

	Nitrates
	mg/L
	<0,001

	Bicarbonates
	mg/L
	Not detectable

	Carbonates
	mg/L
	Not detectable



1.4. Unit of a clarified water production facility to feed cooling towers in a recirculating water supply system
	[bookmark: _Hlk187397850]Consumers
	Norm. Consumption
	Max Consumption

	
	м3/h
	м3/day
	м3/h
	м3/day

	Silleno LLP
	1990
	47760
	2085,00
	50039,50



1.3.1 [bookmark: _Hlk187411667]Requirements for the pressure and temperature of clarified water (clarified) in the network at the border of Silleno LLP:
	Parameters of desalinated water in the network at the border of Silleno LLP
	Operating parameters
	Design parameters

	
	Min
	Norm
	Max
	Min
Max

	Pressure, МPа
	0,60
	0,75
	0,8
	1,4

	Temperature (°C)
	15
	20
	25
	30



1.3.2 Quality composition of clarified water for Silleno LLP:
	Parameters
	Value
	Recommended values for design

	pH
	pH
	6-8

	COD 
	mg/L
	<10,3

	TSS
	mg/L
	<4,6

	TOC
	mg/L
	<2,4

	TDS*
	mg/L
	310-390

	Hardness
	ppm
	122,8-136,4

	Alkalinity
	ppm
	137,6-152,9

	Cations

	Ammonium
	mg/L
	0,4

	Potassium
	mg/L
	1,3

	Sodium
	mg/L
	34,8

	Magnesium
	mg/L
	12,4

	Calcium
	mg/L
	34,2

	Strontium
	mg/L
	0

	Barium
	mg/L
	0

	Iron
	mg/L
	0

	Manganese
	mg/L
	0

	Copper
	mg/L
	0

	Aluminum 
	mg/L
	0,1

	Anions

	Carbonate
	mg/L
	0,6

	Bicarbonate
	mg/L
	185,4

	Nitrates
	mg/L
	0,2

	Fluorides
	mg/L
	0,1

	Chlorides
	mg/L
	32

	Sulfates
	mg/L
	15,5

	Polyphosphates
	mg/L
	0,2

	Silicon dioxide
	mg/L
	1,5

	Boron
	mg/L
	0


Note:
* - The TDS parameter may be changed to 483.6 mg/L for a period of 24 hours while firefighting tanks are being refilled.   
1.5. Sanitary and drinking water production facilities
	Users
	Norm Consumption
	Мax Consumption

	
	м3/h
	м3/day
	м3/h
	м3/day

	Silleno LLP*
	25,00
	432,00
	27,00
	648,00


* - Twice a day to replenish drinking water tanks. Duration up to 6 hours. Taking into account the simultaneous operation of 3 emergency showers, as well as consumption to maintain the specified humidity in production and administrative buildings.

Note:  
1.    Drinking water quality shall comply with GOST 2874-82.
2.    The source of the initial water supply is the Astrakhan-Mangyshlak main water pipeline, with the quality and quantity indicators of the water presented below.
1.4. Requirements for pressure and temperature of sanitary and drinking water in the network at the border of Silleno LLP:
	[bookmark: _Hlk207278408]Parameters in the network at the border of Silleno LLP
	Value
	min
	norm
	max
	Design parametres*

	Pressure
	МPа
	0.4
	0.5
	0.6
	

	Temperature
	°С
	5
	30
	40
	


*parameters must be specified by the developer during the design process
2. Provide for treatment plant equipment and systems with the following basic requirements:
2.1. Treatment of industrial storm water (K4 system) with a capacity of:
	[bookmark: _Hlk187413039]Sources
	Norm. Consumption
	Max Consumption

	
	м3/h
	м3/day
	м3/h
	м3/day

	Silleno LLP
Contaminated rainwater runoff K4
	20,00
	480,00
	150,00
	3600,00*

	Silleno LLP
Conditionally clean wastewater K2
	-
	-
	5000,00**
	10000,00


* - potentially possible amount of runoff, taking into account a fire of 10,800 m3 over 72 hours. This flow should not be taken into account in the water supply balance, but treatment facilities must be ready to accept this runoff and treat it if necessary. During a fire, pumping is not carried out;
** - conditionally clean runoff from undeveloped areas + conditionally clean runoff from technological areas after the first washout (30 minutes of rain). Runoff is pumped out within 2 hours once every 5 days;

2.1.1 Indicators of the composition of industrial storm water (system K4) discharged from the facilities of the second stage of Silleno LLP (industrial storm water – during rain):
	[bookmark: _Hlk128711503]Parameters
	Value
	Recommended values for design

	рН
	рН
	5 ÷ 10

	 COD 
	mg/L
	40 - 2 500

	 BOD
	mg/L
	9 - 1 200

	Oil content
	mg/L
	50 – 2 000 
(Max. 10 000)

	 TSS
	mg/L
	200 - 900 (max. 2000)

	TDS
	mg/L
	20-1500 (max. 3000)

	Organic substances

	Benzene
	mg/L
	< 30

	Phenol
	mg/L
	< 30

	Methanol
	mg/L
	< 50

	Ethylbenzene
	mg/L
	< 5

	Toluene
	mg/L
	< 5

	Na2S
	mg/L
	<20



2.1.2 Indicators of the composition of industrial and storm wastewater (system K4) discharged from the facilities of the second stage of Silleno LLP (industrial and storm wastewater – for dry weather):
	[bookmark: _Hlk187947718]Parameters
	Value
	Recommended values for design

	
	
	

	Temperature 
	°C
	5 - 40

	pH
	-
	5 - 10

	TSS
	mg/L
	50 - 500

	COD
	mgO2/L
	40 - 600

	BOD5
	mgO2/L
	9 - 300

	Free Oil/HC
	mg/L
	0,04 - 25

	TDS
	mg/L
	100 - 500

	Organic substances

	Phenol
	mg/L
	1 - 50

	Methanol
	mg/L
	100

	Benzene
	mg/L
	10 – 25
Max 50

	Toluene
	mg/L
	5

	Ethylbenzene
	mg/L
	5



2.1.3 Indicators for the composition of conditionally clean storm water (system K2) discharged from the facilities of the second stage of Silleno LLP:
	Parameters
	Value
	Recommended values for design

	
	
	

	Temperature
	°C
	

	pH
	-
	6 - 9

	TSS
	mg/L
	700 max

	COD
	mgO2/L
	100 max

	BOD5
	mgO2/L
	20 max

	TOC		
	mg/L
	NN

	Free Oil/HC
	mg/L
	10 max

	TDS
	mg/L
	200 max

	Organic substances

	Sulfates
	mg/L
	30 max

	Chlorides
	mg/L
	50 max



Take into account the following parameters at the border of Silleno LLP:
	Parameters *
	Norm
	Design parameters

	Temperature (°C)
	5-40
	-38 до 75

	Pressure, МPа
	0,4/0,5/0,6 
	1.2


* - на источнике

2.2. Treatment of chemically contaminated (salt-containing) wastewater (K14 system), as well as flushing of cooling towers and boilers.
	[bookmark: _Hlk187414485]Sources
	Norm. Consumption
	Max Consumption

	
	м3/h
	м3/day
	м3/h
	м3/day

	Silleno LLP Salt-containing effluents – low salt content (TDS) K14.1
	590,00
	14160,00 
	700,00*
	16 450,00

	Silleno LLP 
High-salinity effluents (HTDS) K14.2
	12,00
	288,00
	15
	333


[bookmark: _Hlk187414533]* - backwash drains of the cooling tower side filter once every 5-7 days for 21 hours a day;

2.2.1 [bookmark: _Hlk202886560]Indicators of the composition of chemically contaminated wastewater discharged from the facilities of Silleno LLP (salt-containing effluents with low salt content (TDS) K14.1).
	Parameters
	Value
	Recommended values for design

	Temperature 
	°C
	<45

	pH
	-
	7,5-8,7

	TSS*
	mg/L
	<1500

	COD
	mgO2/L
	 < 300

	BOD5
	mgO2/L
	< 300-350

	Free Oil/HC
	mg/L
	<5

	TDS
	mg/L
	[bookmark: _Hlk205310852]760-1800

	Hardness
	mg/L CaCO3
	200 - 460

	Alkalinity
	mg/L CaCО3
	<350

	Cations

	Ammonium
	mg/L
	2,4-62,6

	Sodium
	mg/L
	20,0-192

	Calcium
	mg/L
	26,4-88,32

	Magnesium
	mg/L
	4,0-44,4

	Iron
	mg/L
	0,2-0,28

	Manganese
	mg/L
	0,5-0,6

	Aluminum
	mg/L
	0,5-1,2

	Copper
	mg/L
	0,24-0,6

	Zinc
	mg/L
	< 4

	Potassium
	mg/L
	< 5,12

	Аnions

	Chlorides
	mg/L
	40-145

	Sulfates
	mg/L
	20-60,8

	Bicarbonates
	mg/L
	80-614,4

	Nitrates
	mg/L
	0,5-0,93

	Nitrites
	mg/L
	0,25-0,6

	Phosphates
	mg/L
	0,2-15

	Silicon dioxide
	mg/L
	10-14,3

	Fluorides
	mg/L
	<0,4

	Amines
	mg/L
	<50


 

2.2.2 Pressure and temperature requirements for salt-containing wastewater – with low salt content in the network at the border of Silleno LLP:
	Operating parameters
	Design parameters

	Temperature (°C)**
	Pressure (МPа)
	Temperature (°C)
	Pressure (МPа)

	min
	norm
	max
	min
	norm
	max
	
	

	5
	25
	40
	0,4
	0,5
	0,6
	-27,3 / 75
	1,0




Indicators of the composition of chemically contaminated wastewater discharged from the facilities of the second stage of Silleno LLP (high-salinity wastewater (HTDS) K14.2):
	Parameters
	Value
	Recommended values for design

	
	
	

	Temperature
	°C
	5 - 40

	pH
	-
	6 - 8

	TSS
	mg/L
	 350

	COD
	mg O2/L
	 2800 

	BOD5
	mg O2/L
	 1400

	TOC
	mg/L
	NN

	Free Oil/HC
	mg/L
	8 – 20 norm
300 max

	TDS
	mg/L
	130 000 

	Cations

	Ammonium
	mg/L
	130 – 408,8

	Potassium
	mg/L
	NN

	Sodium
	mg/L
	180 – 8 413,6 norm
10 000 max

	Calcium
	mg/L
	10 – 323 norm
425 max

	Magnesium 
	mg/L
	76 - 100

	Anions

	Chlorides
	mg/L
	25 – 1 530 norm
2 000 max

	Sulfates
	mg/L
	100 – 17 111 norm
20 000 max

	Sulfides
	mg/L
	≤1

	Bicarbonates
	mg/L
	100 - 6500

	Sulfites
	mg/L
	300 - 30000

	Nitrates
	mg/L
	1-28

	Nitrites
	mg/L
	13- 24

	Silicon dioxide
	mg/L
	100 norm
142 max

	Organic substance

	Phenol
	mg/L
	50 

	Methanol
	mg/L
	30

	Amines
	mg/L
	50

	Ethylbenzene
	mg/L
	5 

	Toluene
	mg/L
	5

	Benzene
	mg/L
	10 – 25 max. 50



	Parameters at the borders
	Value
	min
	norm
	max
	Design parameters

	Pressure
	mPа
	0.4
	0.5
	0.6
	1.0

	Temperature (°C)
	°С
	5
	30
	40
	-27,3 до 75



2.3. Treatment of domestic wastewater, with a capacity of:
	[bookmark: _Hlk187414704]Sources
	Norm. Consumption
	Max Consumption

	
	м3/h
	м3/day
	м3/h
	м3/day

	«Silleno» LTD 
	10,00
	100,00
	27,00
	215,00***


[bookmark: _Hlk187414773]Note:
* - to be clarified by the developer during design;

*** - the maximum flow rate is determined based on the simultaneous consumption of domestic and drinking water at the Complex in different areas, taking into account the flow from the dining room.

2.3.1 Indicators of the composition of domestic wastewater at Silleno LLP
	Parameters    
	Unit of measurement  
	
Value 

	pH
	pH
	6-9

	 COD
	mg/L
	<300

	 BOD
	mg/L
	<150

	Oil-containing
	mg/L
	<5

	Suspended solids TSS, max
	mg/L
	˂40

	 Dissolved solids (TDS)
	mg/L
	300-1300

	 NH3-N, max
	mg/L
	˂15

	NO3-N, max
	mg/L
	˂20

	NO2-N, max
	mg/L
	˂0.6

	NO2
	mg/L
	˂0.6

	Са2+
	mg/L
	120

	Mg2+
	mg/L
	50

	SO4 2-
	mg/L
	320

	SiO2
	mg/L
	20

	НСО3
	mg/L
	500

	Сl-
	mg/L
	200

	Parameters of domestic wastewater in the network at the border of Sileno LLP
	Operating parameters
	Design parameters

	
	Min
	Norm
	Max
	

	Pressure*, МPа
	0,4
	0,5
	0,6
	1,0

	Temperature (°C)
	5
	25
	40
	-38 / 75


Note:
* Pressure parameters must be specified by the developer during design, taking into account the pressure difference in Sileno projects.

3.1 Source water parameters
3.2  Qualitative and quantitative indicators of source water (Astrakhan-Mangyshlak water pipeline)
	Parameters    
	Unit of measurement  
	Value

	Odor at 20 °C
	points
	1

	 Taste
	points
	0

	 Color
	degree of color
	31,6

	 Turbidity
	mg/dm³
	46,5

	 Dry residue
	mg/dm³
	366

	 Level, pH
	pH
	10,8

	 Free chlorine
	mg/dm³
	<0,71

	 Combined chlorine
	mg/dm³
	-

	 Ammonia
	mg/dm³
	0,7

	 Nitrites
	mg/dm³
	0,025

	 Nitrates
	mg/dm³
	0,358

	 Chlorides
	mg/dm³
	47,7

	 Sulfates
	mg/dm³
	<20,0

	 Iron Fe
	mg/dm³
	0,434

	 Polyphosphates
	mg/dm³
	0,5

	 Copper Cu
	mg/dm³
	0,0019

	 Aluminum Al
	mg/dm³
	0,355

	 Petroleum products
	mg/dm³
	0,028

	 Surfactants (SAS)
	mg/l
	0,31

	 Alkalinity
	mg/dm³
	3,1

	 Calcium Ca
	mg/l
	69

	 Mg
	mg/l
	25,2

	 Bicarbonates
	mg/l
	189,1

	 Suspended particles
	mg/l
	189,1

	 BOD
	mg O2/l
	1,52

	 COD
	mg O2/l
	23,9

	TDS
	mg/dm³
	366

	 Hardness
	mol/l
	4,8

	 Strontium Sr
	mg/l
	<0,001

	 Sodium Na
	mg/l
	18

	 Potassium K
	mg/l
	<4,0

	 Barium Ba
	mg/l
	0,036

	 Silicon dioxide
	mg/l
	4,967

	 Fluorides
	mg/l
	0,25

	 Boron
	mg/l
	0,037

	 Manganese
	mg/l
	0,019

	 Carbonates
	mg/l
	<8,0

	 Carbonate alkalinity
	mg/l
	<0,4

	 Phosphates
	mg/l
	0,4

	 Phosphorus
	mg/l
	0,75

	 Hydrogen sulfide
	mg/l
	<0,002




