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No.1

No.1 (1/2)

No.1



4

No.1 (2/2)



A AL Aerated Lagoon 

B B/D Basic Design 
 BOD Biochemical oxygen demand 
C COD(Cr) Chemical oxygen demand 
E EIA Environment Impact Assessment 
G GTZ Deutshce Gesellschaft fur Technische 

Zusammenarbeit 
I IEE Initial Environmental Examination 
J JICA Japan International Cooperation Agency 
K kW Kilo Watt 
L L or lit Liter 
M M/D Minutes of Discussion 
O O&M Operation and Maintenance 
 OD Oxidation Ditch 

P PC Personnel Computer 
 ppm Perts per million mg/l
S SS Suspended solid 
 SAAC State Agency on Architecture and Construction 

under the Government of the Kyrgyz Republic 
 SCAC State Committee for Architecture and 

Construction 
SAAC

 SP Stabilization Pond 
T TF Trickling Filter 
V Vodacanal or 

Vodakanal 
Voda Kanal
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Analysis on background of the Project

Technical Memorandum
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2003 2005

2003 2005

2005 40%

VodaCanal of Cholpon Ata

120

JICA

2003 11 2006 2
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2005 7

8

17 11 1

Analysis on background of the Project
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96 2004

2010 6,000 m3/ 2-1

1,175

2,777

762

1,8232,010

3,0662,981
3,432

4,429
4,219

4,563
4,908

5,252
5,596

5,940
6,285

6,629
6,974

7,318

0
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6,000

7,000

8,000

1995 2000 2005 2010 2015

2-1

2006 8

2-1 5,460m3/ 4,095m3/ 4,550m3/

Mr. Gorgov N. M.

Technical Memoranda  2006 9 25 6,000 m3/
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2-1 2006 8

*1) (a) *2) (b) (a x b) 
 12  455 m3 5,460 m3

 9  455 m3 4,095 m3

 10  455 m3 4,550 m3

*1) 40
2) 455m3

365m3 40 90m3

Option 1

6km Option 2

2-3

2-2

2-2

Option

Option

Option 1

2.9 km

Option 2 6.0 km

1.0 km

6.25 ha

(3 ha) 

(20 ha) 

(6 km) 

(2.2 km) 

(0.7 km) 

(1.85 km) 

Option 1 

Option 2 

(1km) 
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Option 2

EIA

2-2

2-2

 (OD) (TF)  (AL) SP) 
 1.7 ha 1.2 ha 9.2 ha 10.4 ha 

*1 8.0  8.0  2.4  2.9
 3,614,200 /  3,469,700 / 750,200 / 196,500 /

OD

AL

10

*1:

iii 3

Option 1 9.45 ha

Option 1 SP

Option 2

6.45 ha + 5 ha = 11.45 ha

Option 1 SP -
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Option

2-3

2-3

Option 1 Option 2 
OD TF AL OD TF AL SP

 4.1 4.1 4.1 4.9 4.9 4.9 4.9
*1 648.4 648.4 648.4 370.9 370.9 370.9 370.9
*2 93.6 93.6 93.6 0.0 0.0 0.0 0.0

*3 895.0 895.0 895.0 560.0 560.0 560.0 560.0

P/ 

O&M
(103 )

 1,637.0 1,637.0 1,637. 930.9 930.9 930.9 930.9
 8.0 8.0 2.4 8.0 8.0 2.4 2.9

*1 223.4 78.9 131.4 223.4 78.9 131.4 26.3
*2 190.8 190.8 118.8 190.8 190.8 118.8 70.2

*3 3,200.0 3,200.0 500.0 3.200.0 3,200.0 500.0 100.0
O&M

103

 3,614.2 3,469.7 750.2 3,614.2 3,469.7 750.2 196.5
 - - - 0.6 0.6 0.6 0.6P/

O&M  103  - - - 161.1 161.1 161.1 161.1
12.1 12.1 6.5 13.5 13.5 7.9 8.4

O&M  103  5,251 5,107 2,387 4,706 4,562 1,842 1,288 
 103  2,086 2,086 2,086 2,086 2,086 2,086 2,086 

O&M 103 7,337 7,193 4,473 6,792 6,648 3,928 3,374

*1: 0.72 /Kwh 
*2: 1 6 1300 / 2
*3: 3 3

v 7  vi 9

2004 2-4

2-4 2004

(m3/ )
103

/
m3/ 103 /

50%

*1
103 /

 2,600 357.1 321 970 856 428 
 10 107.3 695 291 1,924 962 
 56 345.7 2,240 939 6,199 3,099 

 2,666 810.1 3,256 2,200 8,979 4,489 

*1

61 7.15

2-3 2-4 Option 2 SP

337 325

2004 325

2004 327 2-9
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100%

2,200 m3/

2-4 810m 3/ 37%

50% 448

Option 1 LA 447 Option 2 LA 393

Option 2 SP M/D

2006

10 25

6 km

2,000 m3/ 3

Option 2

Option 1

Option 1

6.45 ha + 5 ha = 11.45 ha

Option 1 SP

Option 1  SP
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( )

20

30% BOD 99ppm 65ppm 

Technical  Memorandum

SP

SP 30%

2-4 Option 1 SP

General Layout Plan of Option 1–SP

1800m3/ x2  + 2400 m3/ x1  = 6,000 m3/

SP

SP

50

20

6.45 ha



2
10

2-
4

 O
pt

io
n 

1
SP

2-10 
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6.45 ha

5.7 ha

0.8 ha

SP 5 ha

Option 1 SP Option 1 LA

SP Option 2 SP 70% 70%

100 mm    250 mm 

1.04 m3/m x 15 m x 1480 rpm x 7.5kw  400 m 

5 1

Option 1 Option 2 LA SP 2-5

Option 1 SP 6.3 404

2004 327 2-9 77

2-5 Option LA SP

Option 1 Option 2 
AL SP AL SP

 4.1 4.1 4.9 4.9
*1 648.4 648.4 370.9 370.9
*2 93.6 93.6 0.0 0.0

*3 895.0 895.0 560.0 560.0

P/ 

O&M
(103 )

 1,637.0 1,637.0 930.9 930.9
 2.4 2.2 2.4 2.9

*1 131.4 96.3 131.4 26.3
*2 118.8 70.2 118.8 70.2

*3 500.0 150.0 500.0 100.0
O&M

103

 750.2 316.5 750.2 196.5
 - - 0.6 0.6P/

O&M  103  - - 161.1 161.1
6.5 6.3 7.9 8.4

O&M  103  2,387 1,953 1,842 1,288
 103  2,086 2,086 2,086 2,086

O&M 103 4,473 4,039 3,928 3,374

*1: 0.72 /Kwh 
*2: 1 6 1300 / 2
*3: 3 3
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2-6

2-6

6,000 m3/

SP

SP

300, 
L=1.85 km

400, L=2.9 km
Small Towns 

Infrastructure and Capacity Building 
Project

PC

Option 1 SP 404 2004

327 77

3% 104 2-5

300 2004
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2004 327 2005

229 2-9

2006 100

2-7 2004 2005

2-7 2004 2005

2009 2009

6 9 2004 7 8

1,000m3/ 9 500m3/ 2-5 2-8 461

SP 404 AL

447

250 L/ 7 8 1,000m3

4,000 12 9

2,000 6 3

30
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2-5 2004 2009

2-8 2009

2004

(m3)

2009

 (m3) (m3/ ) (m3/ )
( /m3) (x103 )

2009  (A) 
7  4,268 5,268 1,000 31,000 17.4 539 
8  4,426 5,426 1,000 31,000 17.4 539 
9  3,150 3,650 500 15,000 17.4 261 

     1,339 
2004  (B) 3,279 

 (A + B) 4,618 

2-6 SP 404

18 AL

447 28

100 150 200

2-6
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2004 2005 2-7 1 2005

120

18 100

2-9 2004 2005

2004 2,860,013 3,419,139 559,126 3,279,236 2,537,528 + 741,708 + 182,582 
2005 2,861,340 3,707,728 846,388 2,290,071 2,648,308 358,237 1,204,625

5 Rayon

2

2003 950 2004 900

5

Rayon

10 40 

50 

50% 1/5

900 2004 90

2004

327 417 Option 1

SP 404

                                                  
1 2005
2 xi , 1.5.3  (2)
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1 2
 mg/L 0.25 0.75 0.25 0.75 

 Cm 20 10   
pH - 6.5-8.5 

 mg/L Cl- (350), SO4
2-(500) 1000  470

 mg/L 4    
COD mg/L 15 30 - - 
BOD mg/L 3 6 3 3 

 - 
 - 1
 - 10 3 20 5

 - 2.2
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 - 
 /L 10,000 5,000 - - 

 - 100 100 - - 

( 3-2 )

c.

BOD 3-6 mg/L 
SS 10 mg/L 

(SNIP 2.04.03.85*/200) 
(Construction Norms, Standards Rule) 
BOD 15mg/L 
SS 10mg/L 
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ha
Chui Oblast Talas Oblast 

9.6 / 3.6  
10.1 / 4.1 10.1 / 2.8 
11.6 / 4.2 11.6 / 2.9 
12.4 / 4.6 12.4 / 3.2 
13.5 / 5.0  
10.3 / 4.4 10.3 / 3.0 
10.8 / 4.5 10.8 / 3.1 
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99
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200 m
1      
2  - 
3  - >8.0 >8.0 >8.0 
4  - 37 30 30 
5 pH - 7.8 7.4 7.6 
6  mol/l 14.1 11.7 13.3 
7  mg/l 10.5 10.6 10.8 
8  mg/l 121.2 116.3 118.8 
9 SS mg/l 380.0 96.0 365 
10 NH4-N mg/l 0.9 0.7 0.6 
11 NO3-N mg/l 6.0 19.0 13.0 
12 NO2-N     
13
14 BOD5 mol/l 126.0 120.0 62.04  
 BOD5      
 SS  % 3.9   

2005 5 24
200 m

1      
2  - 
3  - >8.0 >7.6  
4  - 30 20  
5 pH - 7.7 7.5  
6  mol/l 14.1 11.7  
7  mg/l 10.5 10.6  
8  mg/l 1,089.0 1,138   
9 SS mg/l 76.0  96.0  
10 NH4-N mg/l 0.7 0.76  
11 NO3-N mg/l 6.0 19.0  
12 NO2-N     
13
14 BOD5 mol/l 126.0 120.4  
 BOD5   4.7   
 SS  % 0   
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200 m
1      
2  - 
3  - >11 >10.4  
4  - 30 20  
5 pH - 8.8 8.4  
6  mol/l 14.2 11.8  
7  mg/l 4.6 4.1  
8  mg/l    
9 SS mg/l 560.0  535.0   
10 NH4-N mg/l 0.8 0.7  
11 NO3-N mg/l 6.0 9.0  
12 NO2-N     
13
14 BOD5 mol/l 126.0  120.0  
 BOD5      
 SS  %    

(
200 m

1 pH  7.75   
2 SS - 29   
3 BOD - 61.3   
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GUIDELINES FOR INTERPRETATIONS OF WATER QUALITY FOR IRRIGATION by FAO1

Degree of Restriction on Use 
Potential Irrigation Problem Units

None Slight to 
Moderate Severe

Salinity(affects crop water availability)2         
ECw dS/m < 0.7 0.7 – 3.0 > 3.0 

  (or)         
TDS mg/l < 450 450 – 2000 > 2000 

Infiltration(affects infiltration rate of water into the 
soil. Evaluate using ECw and SAR together)3         

SAR  = 0 – 3 and ECw =   > 0.7 0.7 – 0.2 < 0.2 
  = 3 – 6   =   > 1.2 1.2 – 0.3 < 0.3 
  = 6 – 12   =   > 1.9 1.9 – 0.5 < 0.5 
  = 12 – 20   =   > 2.9 2.9 – 1.3 < 1.3 
  = 20 – 40   =   > 5.0 5.0 – 2.9 < 2.9 
Specific Ion Toxicity (affects sensitive crops)         

Sodium (Na)4         
  surface irrigation SAR < 3 3 – 9 > 9 
  sprinkler irrigation me/l < 3 > 3   

Chloride (Cl)4         
  surface irrigation me/l < 4 4 – 10 > 10 
  sprinkler irrigation me/l < 3 > 3   

Boron (B)5 mg/l < 0.7 0.7 – 3.0 > 3.0 
Trace Elements (see Table 21)         

Miscellaneous Effects (affects susceptible crops)         
Nitrogen (NO3 - N)6 mg/l < 5 5 – 30 > 30 
Bicarbonate (HCO3)         
(overhead sprinkling only) me/l < 1.5 1.5 – 8.5 > 8.5 

  pH   Normal Range 6.5 – 8.4
1 Adapted from University of California Committee of Consultants 1974.
2 ECw means electrical conductivity, a measure of the water salinity, reported in deciSiemens per metre at 25°C (dS/m) 
or in units millimhos per centimetre (mmho/cm). Both are equiva-lent. TDS means total dissolved solids, reported in 
milligrams per litre (mg/l).
3 SAR means sodium adsorption ratio. SAR is sometimes reported by the symbol RNa. See Figure1 for the SAR 
calculation procedure. At a given SAR, infiltration rate increases as watersalinity increases. Evaluate the potential 
infiltration problem by SAR as modified by ECw.Adapted from Rhoades 1977, and Oster and Schroer 1979.
4 For surface irrigation, most tree crops and woody plants are sensitive to sodium and chlor-ide; use the values shown. 
Most annual crops are not sensitive; use the salinity tolerance tables (Tables 4 and 5). For chloride tolerance of selected 
fruit crops, see Table 14. With overhead sprinkler irrigation and low humidity (< 30 percent), sodium and chloride may 
be absorbed through the leaves of sensitive crops. For crop sensitivity to absorption, see Tables 18, 19 and 20.
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(1)
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Issyk-Kul Biosphere Territory
3.4
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Investment Manual for Sustainable Tourism Development in the Issyk-Kul 
Region, Kyrgyzstan: Sustainable tourism development in Issyk-Kul Oblasty, GTZ, 2002

* Biosphere Territory UNESCO MAB(Man and the Biosphere Programme: )
GTZ MAB Biosphere 
Reserves
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1  Involuntary Resettlement B

3
Land use and utilization of local 
resources  B

4
Social institutions such as social 
infrastructure and local 
decision-making institutions  

B

7
Misdistribution of benefit and 
damage  B

9  Local conflict of interests  B 

Social 
Environment: 

*Regarding the 
impacts on 

“Gender” and 
“Children’s 

Right”, might be 
related to all 

criterion of Social 
Environment.  

10  
Water Usage or Water Rights and 
Rights of Common  B

12 Hazards (Risk)  B

13  
Infectious diseases such as 
HIV/AIDS  B

14  Groundwater  B 

15  Soil Erosion  B 

16  Hydrological Situation  B 

20  Landscape  B 

Natural 
Environment  

22  Air Pollution  B 

23  Water Pollution  B 

25  Waste  B Pollution

26 Noise and Vibration   B
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27 Ground Subsidence B 

28  Offensive Odor  B 

29  Bottom sediment  B 
B

30  
Accidents  B 

“
”

“
”
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Name of 
Cooperation Project  

Planning Phase  Construction Phase Operation Phase 

No
.

Overall 
Rating Land 

acquisition 

Change of 
Land use 

plan, 
Restriction 
of Various 
Activities 

by 
constructin

g new 
facilities 

Reclamat
ion from 
Ground, 
etc.  

Constructi
on of 
Sewer 
pipes, 

Pumping 
stations, 
Sewage/ 
Sludge 

treatment 
plants, etc.

Operation 
of 

Constructi
on 

Equipment 
and 

Vehicles 

Conveya
nce of 
Sewage 
into 
facilities  

Drainage 

Treatment 
of Sewage 
such as 
Aeration, 
Concentrat
ion, 
Drying, 
Incineratio
n, etc.  

Likely Impacts  

1 Involuntary 
Resettlement  

2

Local economy 
such as 
employment 
and  
livelihood, etc.  

3 Land use and 
utilization of 
local resources  

4 Social 
institutions such 
as social 
infrastructure 
and local 
decision-making 
institutions  

5
Existing social 
infrastructures 
and services  

6 The poor, 
indigenous and 
ethnic people  

7 Misdistribution 
of benefit and 
damage  

8 Cultural 
heritage  

9 Local conflict of 
interests  

10 Water Usage or 
Water Rights 
and Rights of 
Common  

11 Sanitation  

Social 
Environ
ment: 

*Regardi
ng the 

impacts 
on 

“Gender” 
and 

“Children
’s Right”, 
might be 
related to 

all 
criterion 
of Social 
Environ
ment.  

12 Hazards (Risk)  
Infectious 
diseases such as 
HIV/AIDS  

13 Topography and 
Geographical 
features  

Natural 
Environ

ment  
14 Groundwater  
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15 Soil Erosion  

16 Hydrological 
Situation  

17 Coastal Zone  

18 Flora, Fauna 
and Biodiversity  

19 Meteorology  

20 Landscape  

21 Global 
Warming  

22 Air Pollution  

23 Water Pollution  

24 Soil 
Contamination  

25 Waste  

26 Noise and 
Vibration  

27 Ground 
Subsidence  

28 Offensive Odor  

29 Bottom 
Sediment  

Pollution  

30 Accidents  

“
”

“
”

1  Involuntary Resettlement 

3
Land use and utilization of local 
resources  

4
Social institutions such as social 
infrastructure and local 
decision-making institutions  

7
Misdistribution of benefit and 
damage  

Social Environment: 
*Regarding the 

impacts on “Gender” 
and “Children’s 
Right”, might be 

related to all criterion 
of Social Environment.  

9 Local conflict of interests  
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10
Water Usage or Water Rights and 
Rights of Common  B

12 Hazards (Risk)  B

13 Infectious diseases such as 
HIV/AIDS  C

14 Groundwater  B 

15  Soil Erosion  B 

16 Hydrological Situation  B 

20 Landscape  B 

Natural Environment  

22  Air Pollution  B  

23  Water Pollution  B  

25  Waste  B  

26 Noise and Vibration  

 B

27 Ground Subsidence B 

28  Offensive Odor  B  

Pollution

29  Bottom sediment  B  
B

30
Accidents  B  

B
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(1)
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(2)



3 26

(3)
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1

Mr.
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B/
D

D
/
D

E/
N

S/
V
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- -

90m

2

SAAC
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1997 1998

2002
1

2005

SAAC

1)

6,000 m3/

SP

300, L=1.85 km

400, L=2.9 km

PC 4 3 1

                                                  
1 1991
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1) 

2) 

3) 

4) 
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10m

15 ha

300m

1,650m 1,620m 1,710m

500m
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40kgf/cm2, 50 1,000mm

EIA 

EIA EIA

SAAC EIA

EIA

SAAC EIA

1.5 4-1

M/M 4-2
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4-1

 1  2

   
   

4-2 M/M

M/M 

1)  1.5 1.5 3.0 

2)  1.5 1.0 2.5 

3) / 1.5 1.0 2.5 

4)  0.5 0.5 1.0 

5)  1.0 1.5 2.5  

 6.0 5.5 11.5  

1)

EIA

2)
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3) /

JICA

4)

5)

SAAC

Small Towns Infrastructure and 

Capacity Building Project
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6,000m3/

1997 1998

2002

1:3 8 11%
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a. EIA EIA

EIA

3

SAAC EIA

1

b. 2

2006 11 1
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