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will be distributed to the central and southern Qazvin plain through stage 1 and 2 of new canal

system.

Water Allocation under the Scenario-3

Beneficial Sub-Basin Source of Water Allocated Water (MCM)
Tehran City Karaj Dam

Latian (Lar) Dam
Taleghan Diversion
Ground Water

270
400
310
250

Sub-total 1,230
Tehran Area Small Streams

Re-Used Water
Groundwater

170
250
640

Sub-total 1,060
Karaj Area Karaj Dam

Re-Used Water
Groundwater

165
100
775

Sub-total 1,040
Hashtgerd Area Kordan River

Groundwater
60

320
Sub-total 380

Qazvin Plain Taleghan Diversion
Almout Diversion
Northern Streams
Southern Rivers
Groundwater

140
250
60

140
1,330

Sub-total 1,920
Total 5,630

5.5  Necessity of Water Diversion from Taleghan and Almout

At present, about 910 MCM of water are being supplied for domestic uses in Tehran City.

Preliminary projection of future demand of water supply was made on the basis of current situations

of water use and conditions employed in the “National and Regional Water Resources Master Plan”

prepared by the Ministry of Energy, as summarized below:

Projection of Water Supply Demand in Tehran City

Year 2001 2006 2011 2021
Population (1,000 person)

Per Capita Demand (lit/day/person)
-do- (cu.m/person/year)
Annual Demand (MCM)

7,492
330
120
910

8,287
330
120

1,020

9,137
320
118

1,080

10,725
315
115

1,230
Increment (MCM) 0 110 170 320

Followings can be summarized from the above figures:

- Of the present annual demand of 910 MCM, 300 MCM are supplied from Karaj dam, 340

MCM from Latian dam and 270 MCM from groundwater.

- Even if some measures are taken to save per capita demand of water, and yet water demand

would increase to 1,230 MCM that is 320 MCM greater than the current consumption.
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- There is almost no room for additional supply of water from the both Karaj and Latian dams,

while extraction of 270 MCM of groundwater from about 160 wells is too much excessive and

therefore consumption of groundwater is preferable to be reduced in future.

- Under the short-term development plan of Scenario-1, about 120 MCM of annual water will

be transferred from Taleghan to Karaj through a water pipeline at present under construction.

This water would be consumed to supply for irrigation in the Karaj area, and no contribution

could be expected to Tehran city since there is no way to convey this water from Karaj to

Tehran.

- Under the medium-term development plan of Scenario-2, it is expected that 450 MCM of

annual water could become available by the construction of proposed Taleghan storage dam

on Taleghan river. As regards utilization of this water, a plan has been made so as to allocate

300 MCM to Qazvin and remaining 150 MCM to the western areas of the capital Tehran.

Therefore, this plan would not improve the situation of Tehran city to a great extent.

- Since the proposed location of water resources development, Taleghan river at Sangban and

Almout river at near Baghkalyeh, belongs to Qazvin province and the province itself has a

strong desire for additional supply of water especially to irrigate the central and southern

Qazvin plain, Taleghan water has to be distributed to Qazvin province with a priority.

- Only one remaining and practicable plan of water resources development is the diversion plan

of Almout river water to Qazvin plain, providing a possibility to convey all or most of

Taleghan water to the western areas of the capital Tehran.
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CHAPTER 6  WATER RESOURCES AND WATER UTLIZING DEVELOPMENT 

PROJECT 

6.1  Surface Water Development Project 

6.1.1 Potential and Available surface Water Resources 

The potential and available surface water in the Study Area is summarized as follows based on the 

data in 3.3 “Surface Water”. 

 
 Potential Present Use Available in future 

Jajrud at Latian dam (Lar Included) 460 340 400 
Karaj River at Bileghan 490 435 435 
Kordan River 120 60 60 
Taleghan River at Damsite 480 200 450 
Almout River at Water Diversion site 365 0 250 
Tributaries at Tehran Region 200 170 170 
Tributaries at North Mountain in Qazvin 95 60 60 
Three Rivers at South Qazvin 250 125 140 
        Total 2,460 1,390 1,965 

 
• The surface water of Jajrud, Lar and Karaj rivers has been already used completely for Tehran 

urban water supply and irrigation at the Varamin and Karaj plain and has no more allowance to 

be used. 

• Though the potential surface water of the Kordan river is 120MCM, its available water is only 

60MCM, which is used for the irrigated agriculture in the upper basin because of the limited 

agricultural area to use the Kordan water in the upper basin. 

The remained Kordan water gets into underground at the large alluvial plain with deep depth in 

the middle basin and changes to groundwater. 

• Taleghan water of 200MCM has been used for the irrigation in the north Qazvin plain by the 

Taleghan water diversion project but its available water will be increased to 450MCM by the 

Taleghan dam project under construction.  The Taleghan reservoir water will be allocated to 

Tehran water supply and Qazvin irrigation in future. 

• Though the potential surface water in the Almout is 310MCM at the proposed diversion site, the 

available diversion water to Qazvin is proposed at 250MCM taking into account the 

downstream outflow for irrigation and river maintenance. 

• The surface water in tributaries is existing only in spring and available for irrigation use of 

winter crops but mostly used for groundwater recharge. 
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6.1.2  Karaj Water Project 

(1)  Existing Karaj Water Project 

Karaj water project, consisting of Karaj concrete arch dam, Karaj regulating dam, Bileghan diversion 

dam, water conveyance pipelines to Tehran and Karaj irrigation canal, has been completed in 1963 

for supplying irrigation water to Karaj farmland and urban water to No.1 and No. 2 treatment plant 

of Teheran city. The major features of existing Karaj water project are as follows:  

Major Features of Karaj Water Project Completed 
 

Item Type or Dimension Remarks 
1. Karaj Dam (Amir Kabir Dam)   

Dam Type Concrete Arch Dam  
Dam Height 180 m  
Dam Length 390 m  
Dam Concrete Volume 750,000 m3  
Effective Reservoir Capacity 195 MCM  
Gross Reservoir Capacity 205 MCM  
Annual Supply of Karaj Water 435 MCM*2)  
Installed Generator Capacity 91,000 kw  
Design Flood 1,450 m3/sec  

2. Karaj Regulating Dam   
  Location 1,200m downstream from Karaj dam  

Dam Type Concrete Gravity Dam  
Dam Height 50 m  
Dam Length 110 m  
Dam Concrete Volume 125,000 m3  
Gross Reservoir Capacity 850,000 m3  
Design Flood 1,450 m3/sec  

3. Bileghan Diversion Dam*1)   
Dam Type Concrete Floating Type  
Dam Height  3.0 m  
Dam Length 20.5 m  
Weir Crest Elevation EL.1,370 m  

Annual Water Supply to Tehran City  300 MCM*2) 
Water Pipeline to Tehran city: 

2,000 mm Dia. X 2 rows 
Annual Water Supply to Karaj Farmland 135 MCM*2)  

4. Water Conveyance Pipelines 
  No.1 Pipeline 
 
  No.2 Pipeline 
 

 
φ1,000mm x 2, L=40 km, 

Qmax=3 m3/sec 
φ1,800mm x 2, L=45 km, 

Qmax=10 m3/sec 

 

5. Karaj Irrigation Canal*1)   
Right Main Canal Qmax =12 m3/s, L=12 km  
Left Main Canal Qmax =6 m3/s, L=26 km  
Lateral Canal L=46 Km  

     Note : *1) = Data given by TRWB,  *2) = Figures estimated by JICA Study Team 
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(2)  Proposed Karaj Water Conveyance Project to Tehran 

In order to supplement the defiency of the urban water demand in Tehran city, the water pipeline 

works to convey the Taleghan water of 150MCM per annum from the existing Taleghan tunnel outlet 

in Ziaran river basin to the Bileghan site in Karaj river are going to be completed at the end of 2001.  

In the original plan, this Taleghan water shall be conveyed to the water treatment plant in Tehran city 

to cover the increasing urban water demand of Tehran city. 

However, the new water conveyance facility between the Karaj and Tehran is still under studied and 

not implemented. 

In accordance with the preliminary plan under study by Tehran W.S.C, the outline of new water 

conveyance facility is as follows; 

• The new water treatment plant of No.6 shall be installed at the site with the elevation of 1,600m 

in the north west mountain foot area of Tehran city to supply the domestic water to residential 

area at the high land of Tehran city.  Two plants with the design treatment capacity of 

7.5m3/sec per each is proposed, and could treat the Karaj or Taleghan water of about 300MCM 

per annum. 

• There are two alternative water conveyance plans, one is the plan to convey the clean water 

released from Karaj dam by the tunnel of 24km from the Khuzan Kola site immediate 

downstream of Karaj regulating dam to the No.6 plant site at Tehran city. 

This plan has the advantage to take the clean reservoir water and convey to Tehran with gravity 

flow because the intake site is located at the elevation of more than 1,500m the reservoir 

outflow at the re-regulating dam is taken without pollution. 

However, this plan has disadvantage to require the high construction cost of about US$50 to 60 

million and the long construction period of 5 to 6 years.  The proposed tunnel alignment and 

tunnel section is shown in the Database Map. 

• The other plan is to convey the Karaj or Taleghan water by the pipeline from the existing 

Bileghan site to No.6 plant by pumping up with total head of more than 200m. 

This plan will be constructed with the same cost but the shorter construction period than those 

in the tunnel plan.  However the high pumping operation cost is required and the clean Karaj 

water can’t be conveyed because the water released from Karaj dam will be polluted on the 

river course from the dam to Bileghan site. 

T.R.W.B intends to study very urgently this water conveyance plan and implement as early as 

possible, otherwise the Taleghan water to be conveyed to Bileghan site could not be used for 

Tehran water supply. 
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6.1.3  Taleghan Water Project 

(1)  Existing Taleghan Water Diversion Project for Qazvin Irrigation 

The Taleghan water has been used for irrigation in the northern area of Qazvin plain since the 

Taleghan Water Diversion Project as Stage I consisting of Sangeban diversion dam, Taleghan 

diversion tunnel and Ziaran diversion dam as well as Taleghan conveyance canal (Qazvin North 

canal), has been completed in 1974. At present, the Taleghan water of 200 MCM is diverted 

annually to the Qazvin North canal. The major features of existing Taleghan water diversion project 

are as follows:  

Major Features of Taleghan Diversion Water Project 
 

Item Type or Dimension Remarks 
1. Sangeban Diversion Dam*1)    

Dam Type Concrete Floating Type  
Dam Height 14 m  
Dam Length 188 m  
Dam Concrete Volume 68,000 m  
Effective Reservoir Capacity 0.6 MCM  
Max. Water Level EL. 1700.5  
Min. Water Level EL. 1,698 m  
Annual Supply of Taleghan Water 200 MCM  
Design Flood 1,700 m3/sec  

2. Taleghan Diversion Tunnel*1)   
Tunnel Type Low Pressure Type  
Tunnel Length 8.8 km  
Tunnel Section Standard Horse Shoe Type  
Internal Diameter 3.6 m  
Max. Discharge Capacity 30 m3/sec  
Max. Intake Level EL. 1700.5 m  
Discharge Water Level EL. 1676.2 m  

3. Ziaran Diversion Dam*1)   
Dam Type Concrete Gravity Type  
Dam Height 23.8 m  
Dam Length 180 m  
Dam Concrete Volume 29,000 m  
Effective Reservoir Capacity 0.23 MCM  
Max. Water Level EL. 1450 m  
Min. Water Level EL. 1443 m  

4. Qazvin North Canal*2)   
Main Canal Qmax = 30 m3/s, L=94 km  
Lateral Canal L= 217 Km  
Irrigation Area 40,000 ha  
Annual Water Supply 200 MCM  

Note :  *1) = Taleghan Multipurpose Water Development Project, Feasibility Report, Summary,  
Sanyu Consultants International, Inc., March 1967 ( Esfand 1346) 

 *2) = Taleghan Water Conveyance Project, Design Report, Tahal-Hamkar-Honar Consulting Engineers, 
Nov. 1971 (Azar 1350) 
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However those water diversion facilities have been used in the period of more than 25 years and 

deteriorated. Since those facilities except Sangban diversion dam at the Taleghan river shall be used 

for the future water conveyance from Taleghan reservoir to Tehran urban water supply, the facilities 

shall be rehabilitated taking into account the following issues. 

• The entrance of the existing tunnel shall be plugged to prevent the invasion of Taleghan 

reservoir water with the high pressure of 100 m. 

• The concrete lining in the tunnel with the length of 9 km shall be surveyed and rehabilitated. 

• Some water leakage at the tunnel outlet is found and shall be surveyed and improved. 

• Telemetering system through tunnel between Sangban and Ziaran control house is completely 

broken and shall be improved. 

(2)  Taleghan Dam Project Under Construction 

Taleghan river has an average annual runoff of 480 MCM and the river water of 450 MCM will be 

available for the beneficiary area in the Study Area by the Taleghan dam construction as Stage II 

Development of Taleghan project. At present, Taleghan dam is under construction and will be 

completed by 2006.  

The major features of Taleghan dam are as follows:  

 
Major Features of Taleghan Dam 

 
Item Type or Dimension Remarks 

1.Dam and Reservoir   
  Drainage Area 1,100 km2  
  Reservoir Area 12.3 km2  
  Low Water Surface EL. 1742 m  
  Normal Water Surface EL. 1,780 m  
  High Water Level EL. 1,784.21 m Hd=4.21 m 
  Crest of Dam EL. 1,785 m  
  Dam Height 104 m  
  Crest Length  1000 m  
  Dead Storage 100 MCM  
  Live Storage 320 MCM  
  Gross Storage 420 MCM  

Embankment Volume 11 MCM  
2. Spillway   
  Design Flood  1,230 m3/sec  
  Design Head 3.4 m  
  Crest Length of Weir  140 m  
  Spillway Type Side Channel   
3. River Diversion   
  Design Food for Diversion (50-year Flood) 480 m3/sec  
  Tunnel Diameter  7.0 m  
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(3)  Existing and Proposed Taleghan Water Pipeline 

The φ 1,800mm dia. one row water pipeline works of approx. 60km long from the existing 

Taleghan diversion tunnel outlet to Bileghan diversion dam on Karaj river are almost completed as a 

part of necessary water supply system for urban water use of Tehran city. This water pipeline can 

supply Taleghan water of 150MCM/annum to Bileghan diversion damsite. 

After the completion of Taleghan dam project, an additional pipeline will be installed along the 

pipeline mentioned above in order to supply Taleghan water of 310MCM/annum including 

150MCM by the existing pipeline to Bileghan diversion dam. 

6.1.4  Proposed Almout Water Diversion Project Proposed 

The proposed Almout water diversion project is a plan for diverting the Almout and Andah-rud river 

water to the central Qazvin plain and major features of the project are as follows: 

 

Major Features of Almout Water Diversion Project 

Item Type or Dimension Remarks 
1. Almout Diversion Dam Project   

Drainage Area 475 km2 at Dozdaksar site 

Inflow 250 MCM/year not including inflow of 
Andah-rud tributary 

Dam Type Concrete Floating Type  
Dam Height 10 m  
Dam Length 56 m  
Concrete Volume 40,000 m  
Normal Water Surface EL. 1,299 m  

Annual Water Supply to Qazvin Plain 250 MCM incld. 40 MCM from 
Andah-rud tributary 

Design Flood 230 m3/sec  
2. Diversion Tunnel   
 a) Andah-rud diversion dam L=20 m, H=5 m  

  Drainage Area 112 km2  
  Inflow 60 MCM/year  

 b) Pipeline    

    Main Pipeline φ2,000mm x 3 rows, L=6 km between Almout D. Dam and 
Tunnel Inlet 

    Branch Pipeline φ1,800mm x 1 row, L=2.5 km between Andah-rud D. Dam 
and Main Pipeline 

 c) Tunnel   
Tunnel Type Gravity Flow  
Tunnel Length 33.8 km  
Tunnel Section Circle and Standard Horse Shoe Types  
Internal Diameter 3.9 – 4.4 m  
Max. Discharge Capacity 22.5 m3/sec  
Water Level at Downstream End EL. 1,250 m  
Regulating Ponds Concrete Lined Pond : 2 places  
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6.2 Water Work Project in Tehran City 

6.2.1 Urban Water Supply System 

(1)  Water Sources 

There are the water resources development projects such as Darvazeh (Mamuluu) dam, Ab Ask dam 

and pumping station in Lar dam to use the leakage water at the dam.  Those dam projects, however, 

are originally planned for the irrigation of the Varamin area and not clear to use the Tehran urban 

water supply. 

(2)  Water Works 

As mentioned already in 2.4.2 (3) “Water Sources and Water Supply Facilities”, four water treatment 

plants with design treatment capacity of 19m3/sec and average annual production of about 530MCM 

are under operation No.5 water treatment plant with the production capacity of 19MCM per month is 

under construction. 

In order to supply the above treated water to overall Tehran city, 26 pumping stations with the lifting 

capacity of 33m/sec in total, the ductile iron pipe system of 8,700km, the regulating reservoirs of 50 

units and the deep wells of about 200 units are constructed and under operation.  However some 

pipeline system is deteriorated and under rehabilitation to prevent the water loss through the 

pipeline. 

No.6 new water treatment plant is proposed at the north-west area of Tehran city.  The plant is 

proposed with the design capacity of 12m3/sec and pipeline length of 18km with diameter of 1.6m. 

(3)  Sewerage Treatment Plant 

No.1 sewerage treatment plant with the treated capacity of 9.5m3/sec and No.2 with 13.9m3/sec are 

planned in Tehran city, as mentioned in 5.3.1 “Sewage Water Treatment Plant in Tehran”.  This 

treated water will be used for irrigation at the Tehran south, Varamin and Karaj plain. 

6.3  Irrigation Project 

6.3.1  Qazvin Irrigation Project 

(1)  Existing North Irrigation Canal System 

The north irrigation canal system is consisted of the canal network and the combined wells along the 

canals. According to the inventory survey for the canal system entrusted to the Lar Consulting 

Engineers, targeted irrigation area is 76,700 ha and total length of the main and secondary canal is 

about 94 km and 220 km, respectively. The number of beneficial farm household and population is 

10,172 and 63,979, respectively. As for the appurtenant facilities, regulator, check gate and bridges 

are constructed along the canals. 
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Summary of Inventory of Canal Facilities 

Canal network Quantity Remarks 
Irrigation area 76,700 ha  
Number of farm household 10,172 Population, 63,979 
Main canal 94 km 30.0 – 3.0 m3/s 
Secondary canal 220 km 7.4 – 0.6 m3/s, 12 canals 
Tertiary and Quarterly canals 810 km  
Appurtenant facilities Regulator (94), Check or turn-out (175), Bridge (137), Drop (406), 

Siphon (231), Others (267) 
 
 
Total 63 combined wells are connected with the canals to supplement the irrigation water in summer 

season.  Their outline is summarized as follows. 

 
Summary of combined well 

Items Quantity 
Total number 63 
Constructed year 1969-87 
Average depth of well 140 m 
Average setting depth 70 m 
Natural water table depth 34.1 m 
Average pumping discharge 350 m3/h 
Structure Casing 10～12 inch 
Pump Vertical turbine pump, 100～150kw 

 
(2)  Proposed Projects for Qazvin Irrigation Development 

In order to increase the irrigation water use in Qazvin region the water resources and irrigation 

development projects have been studied preliminarily as follows. 

 (a)  Study on Qazvin Central Canal System 

According to the report prepared by THAL Consulting Engineers in 1966, the necessity of 

Qazvin central irrigation canal system is mentioned that when the additional Taleghan water by 

Taleghan dam construction will be supplied to Qazvin plain, the central and south agricultural 

area shall be irrigated taking into account the balanced irrigated agriculture in whole Qazvin 

plain.  Accordingly the central canal system project to convey the additional water of Taleghan 

and Almout and to cover the central and south area in Qazvin Plain is proposed by JICA Team. 

 (b)  Study on Qazvin South River Basin Development Plan 

Agricultural area of Qazvin south is located in the three river basins of Khar rud, Abhar rud and 

Haji Arab. Several development studies of their rivers were conducted by related consulting 

firms.  The Study were carried out from the viewpoint that is consisting of mainly water 

resources development to cover the water deficiency in the area.  The Study outline is 

summarized as follows; 
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Study on Qazvin South River Basin Development Plan 
 
Study Contents 

Study for Khar Rud Basin Development - Construction of three diversion dams 
- Development area : about 21,500 ha 

Study of Soil & Water Resources of 
Abhar Rud Basin 

- Suitable cultivable land : about 20,000 ha 
- Cropped area of wheat 43 %, grape 31 %, alfalfa 12 %, etc. 

Kineh Vars Reservoir Dam Construction - Earth type of dam height 39 m 
- Annual run-off at dam site : 19.3 MCM 
- 16.4 MCM for drinking, 3.0 MCM for irrigation 

Study on Water and Soil Resources 
Development of Khar Rud, Abhar Rud 
and Haji Arab 

- Cultivable area : about 80,000 ha 
- 33.7 MCM for drinking and industry 
- Formulation of development alternatives consisted of  
 construction of canal system and deep wells 

Selection of Studies Conclusion Related 
to Water and Soil Resources Development 
in Abhar Rud Basin 

Development Plan 
- Groundwater development 
- Canal construction from Khar Rud to Abhar Rud 
- Artificial recharge at Khar Rud : 45 MCM 

 
These study result by the consultant is not approved yet by T.R.W.B because dam projects in three 

river basins will bring about a large impact to the existing groundwater recharge at the downstream 

area of three rivers, where many irrigated agriculture by deep wells is under progressed. 

6.3.2  Irrigation System in Other Area 

According to the Master Plan report, reuse of sewerage water and use of surface water from small 

rivers flowing into southern area of Tehran city are proposed to meet irrigation water demand 

 
Study Contents 

Water Resources Improvement and 
Development in South of Tehran 

- River discharge from seven small rivers : 504 MCM  
- Groundwater resources : Tehran aquifer 652 MCM,  
 Varamin aquifer 273 MCM and Shahryar aquifer 87 MCM. 
- Cultivation area : Shahrerey 24,600 ha, Eslamshahar 10,600 ha and 
 Varamin 13,300 ha 
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