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Mr. Seidaliev Muradin Avaevich (Head of Enterprise “Gorcanalizatsiya”) 
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Analysis on background of the Project

Preparatory Study (2) on the Project for Improvement of the Water 
Environment in Cholpon-Ata City in Kyrgyz Republic 

JICA Preparatory Study Team  
October 2006
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Application for Grant Aid to the Government of Japan was submitted by 
the Government of the Kyrgyz Republic on August 2004 

The first preparatory study was conducted by JICA on July 2005
To monitor current conditions of sewerage system and water environment
To confirm the contents of the requested Project

The project formulation study was conducted by JICA on Nov. & Dec. 2005
To study technical alternatives of the sewerage system
To study financial affordability of VodaKanal for project implementation 
and O&M works after completion of the Project

The Second preparatory study is scheduled to be conducted by JICA 
on Oct. & Nov. 2006 

To settle the design criteria for sewage treatment plant
To identify the components of the Project subject to the Japan’s grant aid



The Design Criteria to be settled for 
Sewage Treatment Plant 

1st Criteria : Design capacity of sewage treatment Plant
Proper capacity based on the actual sewage discharge

2nd Criteria : Location of sewage treatment plant (STP) 
Easy in  alternation of land-use or land acquisition
Easy in  obtaining local residents’ consent
No negative impact to environment and tourism

3rd Criteria : Treatment process 
Easy in  operation and maintenance (O&M)
Low O&M cost which can be covered by sewerage revenue 

1st Criteria : Design capacity of sewage treatment Plant

Sewage discharge (m3/d)

1,175

2,777

762

1,8232,010

3,0662,981
3,432

4,429
4,219
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Y=344.39X-686,283

Design capacity = 6,000 m3/d

in summer season

A design capacity of 6,000 m3/day will be applied.



)

2nd Criteria : Location of sewage treatment plant  

1st pump station (to 
be reconstructed)

Pressure pipe 1.85km 
(to be replaced with 
new one)

Main pump station 
(to be reconstructed)

Proposed pump station 
(to be constructed)

Pressure pipe 2.2km 
(to be replaced with 
new one)

Pressure pipe 0.7km 
(to be replaced with 
new one)

Existing STP area 
(6.25ha)

Available extension 
area (3ha)

STP (to be replaced with new one)

Candidate STP 
area (20ha)

STP (to be constructed)

Pressure pipe 6km 
(to be constructed)

Option 1

Option 2

Option 1 : Sewage treatment plant (STP) is reconstructed in the existing STP area.  Construction of the
proposed relay pump station and replacement of 2.9 km long pressure pipe are required.

Option 2 : STP is constructed in the public land area located 6 km west from the main pump station. 
Construction of 6 km long pressure pile and discharge pump station with 1 km pressure pipe are required. 

Expected risk in Option 2
Construction of STP in new area is expected to take long time until obtaining consent of the local 
residents and an approval on EIA.
New STP area is located near the trunk road passing through Cholpon-Ata city, so complaint may  
arise from tourist.

Discharge pump 
station with pressure 
pipe 1 km (to be 
constructed)

3rd Criteria : Treatment process 

Comparison of Treatment Process

Note: the above comparison is based on the design capacity of 6,000 m3/day in required land area and     
estimated construction cost, while O&M cost is estimated based on the yearly average sewage 
discharge of  2,000 m3/day in 2004.

Comparison result : Stabilization pond (SP) requires a land area of 10.4 ha. It exceeds 
available land area of 9.25 ha in Option 1, so SP can not be applied in Option 1. 

Treatment  process Oxidation Ditch
(OD)

Trickling Fil ter
(TF)

Aerated Lagoon
(AL)

Stabi li zation Pond
(SP)

Required l and area 1.7 ha 1.2 ha 9.2 ha 10.4 ha

Estimated
construction cost

800,000,000 Yen =
267,000,000 Som

800,000,000 Yen =
267,000,000 Som

240,000,000 Yen =
80,000,000 Som

290,000,000 Yen =
97,000,000 Som

Estimated O&M
cost (Som/year) 3,614,200 3,469,700 750,200 196,500

Characteristi cs

OD i s the most
popular sewage
treatment process
in small  towns in
Japan.  OD i s very
flexible to
fluctuation of
sewage inflow

O & M i s easier
than that of OD.
However,  a l ack of
proper maintenance
causes generation of
deteriorated odor
and fli es.

An aerator
installl ed on lagoon
supplies oxigen into
sewage and i t makes
organic substances
discomposed.
Sludge is hardly
generated.

No mechanical
equipment is
required and sludge
is hardly generated
as well  as AL.
However, the lager
land area is
required rather
than AL.



Study on financial affordability of VodaKanal for Sewerage Works (1/3)

Estimated expenses for sewerage works by treatment process in option 1

OD TF AL
137,000 137,000 137,000

Power 648 648 648
Salary 94 94 94
Repairing, etc. 895 895 895
Sub- total 1,637 1,637 1,637

267,000 267,000 80,000
Power 223 79 131
Salary 191 191 119
Repairing, etc. 3,200 3,200 500
Sub- total 3,614 3,470 750

404,000 404,000 217,000
5,251 5,107 2,387
2,086 2,086 2,086
7,337 7,193 4,473

Treatment Process
Pump Station &
Pressure Pipe

Sewage
Treatment Plant

(STP)

Estimated construction cost (x1000 Som)
O&M  cost (x1000

Som/year)

Estimated construction cost (x1000 Som)
O&M  cost (x1000

Som/year)

Other expenses for sewerage  works in VodaKanal
Grand total of expenses for sewerage works in VodaKanal

O&M cost (x1000 Som/year)
Total

Estimated construction cost (x1000 Som)

Study on financial affordability of VodaKanal for Sewerage Works (2/3) 

Estimated expenses for sewerage works by treatment process in option 2

OD TF AL SP
163,000 163,000 163,000 163,000

Power 371 371 371 371
Salary 0 0 0 0
Repairing, etc. 560 560 560 560
Sub- total 931 931 931 931

267,000 267,000 80,000 97,000
Power 223 79 131 26
Salary 191 191 119 70
Repairing, etc. 3,200 3,200 500 100
Sub- total 3,614 3,470 750 196

20,000 20,000 20,000 20,000
161 161 161 161

450,000 450,000 263,000 280,000
4,706 4,562 1,842 1,288
2,086 2,086 2,086 2,086
6,792 6,648 3,928 3,374

Discharge  Pump
& Pressure Pipe

Estimated construction cost (x1000 Som)
O&M cost (x1000 Som/year)

Other expenses for sewerage  works in VodaKanal
Grand total of expenses for sewerage works in VodaKanal

O&M cost (x1000 Som/year)
Total

Estimated construction cost (x1000 Som)

Treatment Process
Pump Station &
Pressure  Pipe

Sewage
Treatment Plant

(STP)

Estimated construction cost (x1000 Som)
O&M cost (x1000

Som/year)

Estimated construction cost (x1000 Som)
O&M cost (x1000

Som/year)



Study on financial affordability of VodaKanal for Sewerage Works (3/3) 

Comparison of estimated expenses

Sewerage revenue in 2004 and sensibility by a billed QTY ratio

Billed QYT
(m3/day)

Amount
(x1000

Som/ye ar)

Billed QYT
(m3/day)

Amount
(x1000

Som/ye ar)
Domestic 2,600 970 357 321 485 428

Public company 10 291 107 695 146 961
Private company 56 939 346 2,240 470 3,100

Total 2,666 2,200 810 3,256 1,100 4,489

Current conditions of sewerage revenue in
2004

Sensibility

User
a billed QTY ratio to actual

QTY was 37%.

In case a billed QTY ratio to
actual QTY is improved up

to 50%.

Number of
connection in

2004
Actual QTY

(m3/day)

Treatment  Proce ss OD TF AL OD TF AL SP

Total Expences for
Sewerage Works
(x1000 Som/year)

7,337 7,193 4,473 6,792 6,648 3,928 3,374

Option 1 Option 2

Comments based on the analysis on background of the 
Project:

1. As a result of the study on financial affordability of Vodakanal
current  sewerage revenue level can afford to cover O&M cost for
Stabilization pond (SP) of option 2 only.

2. In case a billed QTY ratio to actual QTY is improved up to 50% 
from the present 37%, the O&M cost for Aerated  Lagoon (AL) 
of Option 1 and Option 2 can be covered by the sewerage revenue. 
However, it is difficult to recommend AL applying to the Japan’s 
grant aid scheme at present, unless financial affordability for 
these system is shown.

3. Oxidation Ditch (OD) and Trickling Filter (TF) of Option 1 and 
Option 2 require O&M cost two times more than the present 
sewerage revenue level. Therefore, OD and TF can not be 
recommended.
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ponds in Havana, Cuba
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General Layout Plan
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View of aerator in aeration 
pond in Indonesia
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View of aerator in aeration pond in  
the Dominican Republic
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QUESTIONNAIRE 
FOR 

THE PROJECT FOR IMPROVEMENT OF THE WATER ENVIRONMENT  
IN CHOLPON-ATA CITY IN THE KYRGYZ REPUBLIC 

Prepared by JICA Preparatory Study (2) Team 

October 2006 

To State Commission of Architecture and Construction (SCAC) & VODACANAL OF 
CHOLPON-ATA

The preparatory study (2) team shall be furnished with general and specific information for 
preparation of the proposed project in order to settle the design criteria for sewage treatment 
plant and identify components of the Project and the scope of cooperation covered by the 
Japan’s grant aid scheme. 

Please answer in detail as much as possible in writing to the following questions, and provide 
available data and information requested herein: 

1. Sewage treatment plant 
1.1. Information about the existing sewage treatment plants in the Kyrgyz 

(1) What kinds of sewage treatment process are popularly used in the Kyrgyz other than 
activated sludge treatment process as a public sewage treatment plant in small towns 
for saving initial investment and O&M costs? 

(2) If you have the existing sewage treatment plants of the following sewage treatment 
process in the Kyrgyz, please list up the name, location, year of construction and 
current conditions as follows: 

Treatment process Name Location Year of 
construction 

Current 
conditions 

Oxidation ditch     
Trickling filter     
Aerated lagoon     
Stabilization pond     

(3) Do you think what is the most critical problem in operation and maintenance of the 
existing sewage treatment plants which is not functioning well? And do you think what 
measures have to be taken in planning and design of sewage treatment plant for 
securing sustainable operation and maintenance? 



1.2. Information about the sewage treatment plant of Cholpon-Ata city 
(1) How are you disposing of sludge generated in the existing settling tank? Do you have 

problems in disposal of sludge at present? 

(2) In case sewage treatment process of aerated lagoon or stabilization pond is applied, 
sludge is hardly generated. Do you think no sludge disposal can greatly lessen burden 
of O&M works of Vodacanal?  Please describe your opinions on maintenance free 
treatment process like aerated lagoon and stabilization pond.  

(3)  How many farms are located and using the discharged treated water from the existing 
sewage treatment plant for orchard and agriculture in downstream at present? In case 
sewage treatment plant is relocated in the other area and no water is discharged from 
the existing sewage treatment plant, do you think complaints may arise from the farms 
located the downstream? If yes, please describe the current conditions of water use for 
irrigation of downstream in detail. 

(4) Reconstruction of the existing sewage treatment plant will require demolition of some 
existing concrete structures and rusted machineries, and the cost for such demolition 
shall be covered by local fund due to the regulations of the Japan’s grant aid scheme.  
In this case, which bodies are responsible for demolition and bear the costs, SCAC, 
Cholpon-Ata municipal government or Vodacanal? 

2. Sewerage revenue for covering O&M cost 
Reconstructed sewage treatment plant requires additional O&M cost to the current 
sewerage works of Vodakanal, and accordingly additional revenue is required for covering 
such cost. According to the data from VodaKanal collected in the previous JICA study the 
sewage billed QTY in 2004 was 810m3/day in daily average, and it is only one third of the 
actual sewage QTY of 2,200m3/day as shown below. 

Billed QYT
(m3/day)

Amount
(x1000

Som/year)
Domestic 2,600 970 357 321

Public company 10 291 107 695
Private company 56 939 346 2,240

Total 2,666 2,200 810 3,256

Current conditions of sewerage
revenue in 2004

User
a billed QTY ratio to

actual QTY was 37%.
Number of
connection

in 2004 Actual QTY
(m3/day)

(1) Please describe number of connection, actual QTY, billed QTY and amount of sewerage 
charge collected in 2005 and 2006 



(2) What do you think of the existing low ratio of billed QTY to actual QTY?  

(3) Do you have a plan for increasing a billed QTY ratio and sewerage revenue for covering 
O&M cost for sewage treatment plant? If you have, please describe it in detail. 

(4) World Bank project has a plan to install water meter in all customers in 2008. What do 
you think of an impact to increasing a billed QTY ratio by water meter installation? Do you 
expect how much a billed QTY ratio to actual QTY will be improved after installation of 
water meter? 

(5) How did you bill sewerage charge to sanatorium in summer season when sewage 
discharge increased to 4,400m3/day at peak in 2004? Please describe present billing 
system and the billed QTY calculation standard of sanatorium. Do you think if water 
meter is installed in sanatorium, sewerage charge from sanatorium will be increased 
drastically?  

3. Pump stations and sewer pipe networks 
(1) Please provide us with the existing sewer pipe networks drawings of Cholpon-Ata city 

(2) What do you think of future extension of sewer pipe networks of the western side of 
main pump station for the planned large-scale sanatorium development area? If you 
have a plan for extension of sewer pipe networks and construction of new pump stations 
for the western side planned development area, please describe it in detail 

(3) Please describe the current conditions of trunk sewer pipes (D=800mm) and a  
location map, which were constructed for collecting and transferring sewage from the 
western side of the planned large-scale sanatorium development area to main pump 
station. 

(4) Which body is responsible for planning, designing and construction of truck sewer pipe 
at present? And which body is responsible for planning, designing and construction of 
small-size collection sewer pipe?

4. Confirmation of the contents of the requested Project (Capacity building for 
financial improvement) 

Capacity building of Vodacanal for financial improvement and technical improvement has 
been confirmed as final request of the Kyrgys side in the Minutes of Discussions of the 
preparatory study (1).  In this connection, please answer the following questions in order to 
clarify your needs more precisely and avoid duplication with the World Bank project: 

(1) Do you think what the most critical problem is in financial management of Vodacanal at 
present? And the second and the third are? 

(2) Do you think what kinds of financial improvement are needed to solve the above 



problems? Please clarify the detailed contents of the capacity building which you need for 
financial improvement of Vodacanal. 

(3) Please describe the detailed contents of engineering services or equipment supply which 
will be extended by the World Bank project as a financial improvement program for 
establishing computerized tariff collection system, installation of water meter in all 
customers and so on. 

5. Information about consultants, suppliers and construction costs 
  (1) Please provide us with a list of surveying company and consultant which are capable for 

conducting the following works and services:  
     a. Soil investigation (boring test) 

 b. Topographic survey 
 c. Consultants for engineering services and environmental impact study 

  (2) Please provide us with a list of suppliers which are capable for supplying machinery and 
equipment for sewerage works such as pump, valve, flow meter, steel pipe, and aerator. 

  (3) Please provide us with information about the latest unit price of the following work items 
for sewerage facilities construction:   

     a. Earth works 
     b. Pipe installation works 
     c. Concrete works 
     d. Mechanical and equipment works 

  (4) Please provide us with information about water proofing measures on the bottom of 
pond or large-scale canal popularly used in the Kyrgyz where sub-soil condition is high 
permeability. 

6. Information about environmental and social conditions 
  (1) Please provide us with information about the new candidate sewage treatment plant 

site: 
     a. Transference procedure from state to city in case new sewage treatment plant is 

constructed. 
 b. Necessary procedure and transference cost 

  (2) Please provide us with information about EIA (Environmental Impact Assessment):  
a. Necessary items for EIA in case of construction of new sewage treatment plant (in 

new site) 

(3) Please provide us with information about current conditions of land use and water usage 
of the new candidate sewage treatment plant site, its surrounding area and downstream 
and the site where treated water is planned to be discharged. 



(4)  Please provide us water quality data of existing groundwater and related material 
concerning groundwater pollution 

(5)  Please provide us with information about water quality data of existing sewage 
treatment water (BOD, COD, TSS, TN and TP).  

1.1.1. 
1.1.3.

1.2.1.
1.2.2.
1.2.3.
1.2.4. Reconstruction 
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Option 1 SP
4

Ls, O (kgBOD5 ha ) = 60.3 x 1.0993Ta

 Ls, O 

 Ta

1.5 Ls, O 1.5

Ta  15  0
Ls, O  (kgBOD5 ha ) 249 60 

Ls, O 1.5 (kgBOD5 ha ) 166 40 

BOD5 0.7

 6,000 m3/  1,800 m3/
 150 ppm 120 ppm 

=
105 ppm 
30%

85 ppm 
30%

 30 ppm 30 ppm 
BOD5  (kgBOD5/ ) (105 – 30) x 6,000 x 10-3 = 450 (85 – 30) x 1,800 x 10-3 = 99 

 450 166 0.7 = 3.87 ha 99 40 0.7 = 3.54 ha 
 3.87ha x 104 x 1.5m(H) / 6,000 

m3/ 10
3.54ha x 104 x 1.5m(H) / 1,800 

m3/ 30
F-1 

2,400 m3/
(105 – 30) x 2,400 

x 10-3 166 0.7 = 1.55 ha 
(97+82)/2 x 177 

x 10-4 = 1.58 ha 1.55 ha 

F-1 
720 m3/

(85 – 30) x 720 x 
10-3 40 0.7 = 1.41 ha 

(97+82)/2 x 
177 x 10-4 = 1.58 ha 1.41 ha 

F-2 
1,800 m3/

(105 – 30) x 1,800 
x 10-3 166 0.7 = 1.16 ha 

(142+117)/2 x 
90 x 10-4 = 1.17 ha 1.16 ha 

F-2 
540 m3/

(85 – 30) x 540 x 
10-3 40 0.7 = 1.06 ha 

(142+117)/2 x 
90 x 10-4 = 1.17 ha 1.06 ha 

F-3 
1,800 m3/

(105 – 30) x 1,800 
x 10-3 166 0.7 = 1.16 ha 

82 x 142 x 10-4 = 
1.16 ha 1.16 ha 

F-3 
540 m3/

(85 – 30) x 540 x 
10-3 40 0.7 = 1.06 ha 

82 x 142 x 10-4

= 1.16 ha 1.06 ha 
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