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© EXECUTIVE SUMMARY
'1. INTRODUCTION

The ob]cctwes of the Study are: .

1} to formulate a master plan on integrated watershed management for the selectcd area in
Karoon watershed to prevent further degradatlon of natural resources and promote
sustainable development. '

2) to carry out technology transfer to the counterpart personnc[ in the course of the Study

: :_The Study consxsts of followmg two phases.

Phase-1: Basic study for preparation of mventory on physical and non-physical featmes of

. _ watershed area, and selection of the area for Master Plan Study.

Phase II; Formulatlon of Master Plan for lntegrated watershed management for the selected
areas

The whole study area covers the upper Karoon watershed of 26,800 km” arca that is shown in
the Location Map. The Phase-11 Study is a master plan study on the five (5) areas selected in
the Phase-1 Inventory Study The five seleeted areas are as follows.

- @ K4-1-9 Vastegan R '

@ Ks- 19 A Chaman Goli- Bazoﬂ
- @ K7-0-19-1 Sarbaz
@ K7-48 Tang Sorkh
® K8-28 Zeras

2. SOCIO-ECONOMIC BACKGROUND

Watershed ma_nagem_ent is touched upon in Water and Agriculture Sector in the Third 3-year
- plan. Among 27 Executive Strategies,.d_escription of watershed management could be found in
- the 10th item, that is: "Watershed management for the conservation and cxploitation of soil and
‘water resources especially, in the river basins having water supply pro;eot shall be the priority
to be camed out. "Out of total of 27 Executive Strategies, watershed management is 10th
priority. This means that watershed management occupies a rather fair mgnlﬁcanee in Water .
and Agriculture Sector, as well as in the context of national development

3. 'THE STUDY AREA '
3.1 : Phyéical Feature |
(I) Locatlon and Topography _ : : .
" The Study area is located in the Southwest of Iran and whole the area 1s about 27 ,000km®,

Most of the area is located in a high altitude from_ 1000 to 4000m in Zagros mountain range and
- the mountain area occupies about 76% of the entire area. 19% of the area consists of the
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alluvial fan, river terrace, and alluvium deposits and theee area are flat plane whlch used for the
farm land, town and for another human life.

(2) Geology

Karoon basin is located in the two dlfferent zones, consisting of Paleozoic and Mesozow
lithology area and Cenozom lithology area. The base rock area accounts for about 78% of all
regions and 65% of these lithology is Palecozoic consisting of limestone and sandstone. 12% of
the base rock is sandstone and shale in Precambrian. - 20% of the base rock consists of '
Mesozom rock, mamly dlstrlbutmg soft marl. The bedrock of Paleozoic is very hard and the
collapsing rock is a source of the debris ﬂow The rock of the Mesozoic i is extremely weak, and
it causes the landshde and eroswn easily '

3) Meteorology : : _

The basin rainfall varies from 250 mm to 1700 min, and 650 mm in average. Ramfall exceeds
1,500 mm in upper basins of K5 and K8. Rainfall decreases toward south east. Most of
preclpltatlon oceurs from Decomber to May, espemally from January to March The hlghlands'
“above EL 2,000 m are covered with snow in wmter Winter is moderate and short, while -
summer is long and hot. Temperature reaches the highest in July and the lowest i in February
Annual average temperature is about 25 C. Monthly maximum temperature is about 40 C and
minimum temperature is—14 C '

(4) Hydrology and River Regime _ :
Karoon river is one of the longest rivers in Iran The length of Karoon 1s about 840 km and its
catchment area is about 70,000 km?®. Annual diseharge is estimated at 453 msls The lowest
downstream of the Study area is at the upstream of Shahid Abass Pour Dam and its catchment
area is 27,000 km’. Main tributaries of Karoon river are Ab.Vanak, Beheshtabad Bazoft
Khersan and Monji river. Average monthly dlscharge at Karoon 1 dam ranges from 190 m*/s to
710 m’/s. The maximum discharge of Karoon river occurs during April due to snowmelt Floods
occur mainly froin January to April..

(5) Soil _ , -

In the Study Area, major soils are Lithic Leptosols, Gypsic Regosols, Calcaric Regosols,
Calcaric Cambisols and Haplic Calcisols. Lithic Leptesols are distributed'tﬁeinly in higher
lands with shallow depth at the foot and slope of mountains.  Calcaric Regosols are commonly :
found and distributed widely from higher lands to flat lower lands. Gypsic Regosols are found
at marly formation and weak to erosion. Calcanc Cambisols and Haplic Calc:so!s are lmpoftant
and forming fertile flat pledmont p]ams with a deep depth. Parent matenal of soils is hmestone
S0 that the soils are generally httle alkaline (pH from7.5 to 8)

3.2 Land Use and Vegetatio'n

(D Current Land Use S o _ I
Several land use categories have been applied in the studies conducted by the Ministry of

ES-2



Executive Summuary

Jihad_—c_—Sézandégi and the Ministry of Agriculture since the 1980s.  Based on those studies,
~ current land use of the Study area is summarized as below:

Sub-Basin i _ Proportion of Land Use (%)
Irigated | . Dry Rangeland | Forest | Forest with | Roek | Water bodies, | No Data
farmland | fannland |  inter- Permanent
) - . . cropping : SNOW .
Kl | ~15% - 6% 76% 2% - - 1% - -
| K2 3 1 62 - 28 - : - 6 -
K3 - R 1 - 38 60 . - - - -
K4 - - 8 2 73 15 C- - 1 1%
KS - k 20 76 - i% -2 -
- K6 - - 10 2 34 52 ~ 2% - - -
- K7 2 2 27 52 - 14 - 3
K8 | 1 3 31 54 6 2 3 -

(2) Land Capability .
Land capability index has been estimated

- based on the land capabxllty with the o ¢ ;:;g
~assumed weights as the figure in nght hand. A
The 1and capability 1r_1_dexes varies by :::h 2.00 i
sub-basins from 1.12 in K8 to 3.24 in K1. K 1.50
It means that productivity or capability of % 100 4
unit land in K1 might be about three times 3 g';g i _ R
of it in K8. Four sub-basins, namely K1, K4, Kl K2 K3 Ka K5 K6 K7 Kb

_ K6 and K7, are c0n51dered as relatively
‘high productwe sub-basins, and other four
: sub—basins, K2, K3, K5 and K8, are relatively low from an aspect of land capability.

- Sul-pasin

(3 Vegetanon -
- In the Study area, where changes in topographlcal condition are very significant, varieties of
natural vegetation grow At altitude of more than 4,000 m, where there are weathered materials,
_ some cold resistance grasses grow for a short time. At 3,500 m altitude, scattered trees such as
. Jumper and shrub can be seen. The 2,500 m is the altitude where the vegetatlon is most
concentrated Based on dominance and pasturage benefit, eleven plant species are recognized.
- Bromus (bromegrass) among the’ grasses Astragalus (milkvetch) among the shrubs and Quercus
: (oak) among the tree are the wide spread plant specms

. (4) nght of Common _ : : .

The provmmal forest and rangeland 01 ganlzatlon decides the rangeland use and’ mxgranon route
for nomadic people At village level, territory of vﬁlage is permitted as the commeon land for
grazmg, but grazmg is prohiblted in the large forest for preservation of natural envnronment

_ (5) Nomadlsm ‘
The nomadlc migration system is characterlzed by the traditional method of grazing at the
rangeland in mountain in summer, and raising at their home village in winter. Period of grazing

ES-3



Executive Summuary

is about five months from May to September, t'otally 6 months including migrations in spring
and autumn. The government promotes a settlement, with prdvision of living infrastructure as
social and welfare support for pastoral Ilom'tdl(} people. However, the permanent settlement
makes slow progress.

(6} Present Grazmg Situation _ _ _ .
It is suffered that the area is over grazed beyond its carrymg capac.lty 'Coﬁsequently, preseht
grazing situation is studied roughly Following issues are grasped as the results. In the study
area, over-carrying ratio is cstlmated at 2 to 10 times, average about 4 times of the carrymg
capaclty of the area, and the area is over grazed as a whole.’ '

3.3 Socio-economic Condition

(1 Admlmstratwe D1v1310n :
The study area extends over five provinces of Chaharmahal va Bakhtlyan Kohglluyeh va
_Boyerahmad Fars, Esfahan and Khuzestan. Especially, most of the area are covered by the

Chaharmahal va Bakhtiyari province. Administrative dlwsmn is composed of townshlp, town,
district and rural district under provmce

(2) Populatlon : :
Population of the Study area is estimated at 1 ,089,000 mcludemg nomadlc people based on the
Census 1996, The ratio of male and female is 51.4% and 48.6% respectively. Age group of

" less than 9 years old accounts for 31 5% that is high percentage among the populatmn Annual
population growth rate of the country was 2.5% from 1986 to 1991 and 1.5% from 1991 to 1996
ina tendency to decrease whlle the growth rate in the area was consnderably high at 2.5% in
the Census 1996.

(3) Land Tenurc and Land Holding . : B _
According to the land reform, all farmers in the Study area are own farmers. Average land

holding is 3.3 ha in the Study area, while 4.7 ha in K4 and K8 sub- basins and only 1.1 ha in K1
sub-basin.

(4) Income Level :
Main income of farmcrs mcluding nomadic people in the Study arca derlves from agnculture a
and animal husbandry. Income proportion of agriculture and livestock is 5:95, mainly derived
from animal busbandry. It means that traditional livestock is a property and a mean of
livelihood for farmers and nomadic people. Income from agriculture shows that agnculture is
for self-sustenance. Farmers earn 3,000,000 to 6,000,000 Rials on an average. -

3.4 Rural Infrastructure

{1) Road Network

Chaharmahal va Bakhteyari Province, the center region of the Study éréa; is connected with -
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adjaccnt provinces through 17 principal roads, 12 with Esfahan Province, 4 with Khuzestan
Provinee and 1 with Kohkilouych va Boyer Province.

(2) Water Resources -

In the Study area, surface water is estimated at 6,000 MCM, while present utitization for
domestic and irrigation water is 950 MCM. It means that the potential of surface water
development is high for irrigation and groundw'xter recharge projects. Major sources of
groundwater are springs and qanaats. Since karstic structure is dominant in the Study area,
spring water is. abundant and good in quality. Qanaats have not been developed as in the
' central region of Iran. Qanaats have been developed only around the residential arcas. Wells
have been developed in recent 30 years and mainly utilized for irrigation and industrial
purposes

(3) Water Supply

In rural area, domestic water demand varies from 90 11terfday/person to 120 I1ter/dayfperson
It is considered to be low demand in K8 and southern part of K7 basin compared to other basins.
Most water source is groundwater, while 50% by surface water in K8 sub-basin, In the cities,
groundwater is utilized in 100 %.

(4) Imgat1on

Gravity irrigation systems are conspicuous in the Study area and furrow and border/basin
irrigation methods are dommant Ratio of surface water and groundwater utilization is
reportcd as 65 % and 35 % respectively. Irrigation efficiency is low from 30 % to 35 %.
MOA has a program to reduce water loss and to increase 1rr1gatmn efficiency.

3.5 Agriculture and Other Rural Industry
.(1) Agriculture ‘ _ _
Main crops in the Study area are wheat, batley and forages. In some areas with abundant

water, paddy rice, beans and vegetables are cultivated. On the other hand, on hillsides, grapes,
apples and nuts are cultivated. The distribution of farmland is tabulated as follows:

Cropping Rate of Main Crops

: : Unit: %

Sub-basin Wheat Barley Rice Forages Pulses Sucm’ beet | Other crop
Kl : 40.1 14.7 0.5 37.9 2.6 L0 3.2
K2 451 : 13.1 0.2 40.9 0.2 0.0 0.5

- K3 274 5.0 28.2 344 0.2 0.0 0.8
K4 39.7 11.1 0.0 36.8 1.3 0.6 4.5
Ks ° : 45.0 -~ 9.5]- - 6.3 39.1 ~ 0.0 0.0 0.1
K6 132 9.9 9.8 230 35.9 1.3 6.4
K7 - 35.1 12.6 : 7.2 18.0 15.9 17 3.5
K8 C214) - 194 30.3 9.7 2.0 0.0 11.2

Source: Data of Ministry of Agriculture.

Yields of main crops in the Study area and the country are shown in Table below
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* Unit: kg/ha
Area Irrigation | Wheat | Wheat | Rice | Alfalfa | Clover Sugar beat | Beans Grapes | Apples
Study Irrigated 3,180 2,990f 4,710 9,780 7,010 20,9901 2.470| . 9,520] 18,245
Area Non-irrigated | 1,280] 1,120 o N
Country [Irrigated 3,149 2816] 4,173| - 9,980 8,006 24,8607 1,240f 10,029 13,674
Non-irrigated | -~ 821 834 : : :

Source: Data of Ministry of Agriculture

{2) Livestock

The numbers of main livestock are 3,820,000 of shecp, 3 ,210,000 of goats, 280 000 of cows,
170,000 of equines and 6,220,000 of poultry. Since goats are not economical due to destruction
of rangeland, recently there is a tendency that the ratio of sheep to goats has bec_ome 4to 1. The
production of milk in rural areas has increased year by year. Families in villages have begun to
consume milk and seil milk prodhcts to market.

(3) Inland Fishery

The Provincial Jihad Organizations manages inland fishery in the area and is promoting fishery.
Species of freshwater fish arc rainbow trout’ _ahd red trout. Fish farms are located in all

~ sub-basins except K8 The number of fish farms registered in the Office is 60 farms and the

quantity of production is 1,465 tons in a year.

(4) Rural Industry _ _ . _
Traditional rural industries in Iran are represented by carpets, which are pieces of woolen
handicraft closely related to animal husbandry in villages. Besides carpet weaving; there are
gelim weaving as well as traditional hats, shoes and daily necessities among nomads. These
farm village industries are household industries, and productlon depends on the ]abor of women
of'the families.

(5) Marketing system _
The policy to maintain the prices of basm foodstuff such as wheat and barley is adopted by the
gO\rermnent and these products are sold through village cooperatwe - Livestock is mainly sold
to markets through middieman. There are no fixed distribution systems for livestock of
nomads.

3.6 Natural Disasters related to Watershed Manasement

(l) Flood and Debris Flow _
Since the Study area is mountainous, debris ﬂows are dominant in the tributaries. On the other
hand, flood occurs along the Karoon River, major tributaries and flat plains such as the vicinity
of Shahre Kord. In Khuzestan Province, the lower reaches of the Kafoo_n river basin, a huge
flood occurred in 1923, and caused death of around 3,000 people. In addition, floods hit in 1928,
1939 and 1949, and significant damage on human lives and economy had been given to the
Province. In the provinces of Kohgiluyeh and Khuzestan, the southwest part of the Study area,
flood occurs frequently in November and December, while in Chaharmahal and Esfahan, the
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snow-melting period of March to May is predominant. Causes of flood are heavy rainfail and
_ snow melting as meteorological coﬁdition, and steep rivers and sedimentation and river bed rise
caused by soil erosion as natural condition. The steep rivers are the Sarkhun, the upper reaches
of Bazoft and Kurang, and Sulegan. Sedimentation and soil erosion are remarkable in the
Boshar river basin. : h

(2) Landslide -

Most of the landsides of bedrock have been generated in an old age and many landslides have
rf_:l_apsed in recent ycars._ln geological features of the landslide, there are a lot of area of Marl,
talus and the river terrace deposits. A direct cause of gencration is erosion of the slope foot by
rivers and artificial cutouts by the road construction, ete.

' (3) Surface Soil Erosxon

The area of severe erodlbihty of Level 9“‘ (over 1,390 m’/km?) is estimated at 1,113 km?

- equivalent to 4.2 % of the total area. - Out of 1,113 km?, the area of 606 km’ locates in K7
basin, and 262 km® and 189 km® in K2 and K3 respectively. In K2 Basin, 21.4 % of area is
classified into' severe erodibility largely extended along the Ab Kurang river. Total amount of
© erosion is estimated at about 10 MCM per year in the Study area.  Qut of 10 MCM of erosion,
37 % is produced in K7 sub-basin and 13 % both in K5 and K8. :

: 3.7 _. Social Status in Rural Area

(1) Rural Commumty

Islamic Rural Councils are three to five men councils “elected by the V1Ilagers in the ordinary
election process. The Councils are now administered by the Mimistry of the Interior, and carry
. on the responsibilities in the lowest administrative cham one of the councilor is regarded as a
village chief.

' (2) Publlc Orgamzatlon :

" Public Organizations close to the v1llagcrs comprise (1) Agriculture Servwes Center (ASC), (1)
Jihad Center, and ficld organizations operating in the province; such as (iii) Department of
Environment; (iv) Mlmstrles of Healith and Medical Education,; (v) Education; (vi) Roads and

‘Transportatlon (vii) Post, Telegraph and Telephone; (viii) Energy and Cooperatives; (ix)

: 'Agricuitural Bank; and so on. '

(a) Farmers Organzzatlon

- Central Orgamzatlon of Rural Cooperatwe under the Ministry of Agnculture 1s promoting the
formation of rural cooperatlves Of which, most active are the Rural Services Cooperatives.
Other orgamzatlons are found in Agncultura} Cooperative Soc;enes Production Cooperatives
and Moshaa Producnon Coopcratwes ' '

B (4) Pubhc Services .
Education: In the Study area, related provmma! education orgamzatlons take the respon31b1hty :
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on primary and secondary educational services. Primary. school (compulsory' education: 5 years
schooling) is established at village level and secondary school (3 years schooling) at major
villages of the rural district. High school (3 years schooling) is estab'lished at towns and
- center of the district. : S :
Health service: Public health service in the area is carried out by related provmcial health
organizations under the control of the Ministry of Health. On the basis of the national health -
care system, the health network is established throughout the country In rural area health
- house is estabhshed at village level. Estabhshment criteria of health care facilities are a health
house for 3 to Svillages and a health center for more than 2, 500 inhabifants. - _ :
Agricultnral service: Provincial agricultural organizations take the responsrbility on agricultural :

service for farmers who live in plam area. Agricultural services are conducted through the

Agricultural Service Center and the Village Cooperative, which is established at the rural
district level. - : : . _ '
Livestock service: Public service for animal huébandry is carricd out by the Livestcck Office of
the Provincial Jihad Organization. Direct service to nomads and farmers is conducted through :
the Livestock Service Station, which is posting at the district level. '
Handicraft service: Provincial jihad organization supports to handicraft makmg such as carpet,

_ 'gihm and other woven goods production in rural area. ' o

3) Education : . . )
" The government promotes the encouragement of education and to 1mprove the literacy rate of :
the people, as one of the important poiimes Asa result, adult literacy at the country level
improved from 41.8% in 1979 to 74.5% in 1997 as well as improvement combined entolment
from 46% in 1980 to 75% in 1997. The enrolment ratio of primary education in the area-is
lower than that of the country, except for Kohgiluyeh va Boycrahmad provmce

(6) Human Development Index (HDI) : _ . o .
Here, the difference in HDI among provinces related to the study area based on data in 1996 is
- examined. The rank of Chaharmahal va Bakhtiyari Province, accolunting for the most part'of the
area, is medium (18th), and Khuzestan Provmce containing is similar (10th). Esfahan Province

covering 1s ranked high (3rd). Fars Province with is also ranked high’ (4th). Khohgiluyeh va
Boyerahmad Province is ranked low (24th)

{(7) Gender Issue _ _
The male head of a family is farm work in the whole stage, and boys help the fathers farm work .
and graze livestock. Women perform small animal raising, milking and making dairy products,

and help men to do farm work such as weeding and harvesting. In additlon they are engaged in
handicraft work. :

(8) Religion . _ :

In the last regime, relxgious world has nothmg to do with the development After the Islamic
revolution, the Islamic government has been acceierated the pcl|c1es which carry two big
slogans for reconstruction of the nation i.c. mdependen_t economy’ ’ to economical self-reliance

ES-8



Executive Summary

and “liberation of the oppressed” to social fairness.
3.8 Environment

- The pri;mipal o.rganization'for environmental protection in Iran is the Department of the
Environment (DOE). DOE is charged with defining and presenting the national rules,

'regulatlons and standards for preservation and enhancement of environmental quality. The
article 50 of the constitution is the foundation for all environmental related laws and regulations,
Also the .Islamlc penal code addresses the envl_ronmental tssues and clarifies penalties for
persons causing dest_fuction to the environment. Several environmental laws prevaﬂ in the
'cduntry, of which the Law 'of Environmental Protection and Enhancement (1974), and the Law
of Conservation and Utilization of Forest and Range (1975) are related to fields of this

Dcvelopment Study. '

- There are three protected ‘areas, one national naturé_ monument and four wetlands of

. environmenfally impoi’tant as the national environmental reserve,  One national park was
~ declared in 1995.  The cultural assets exist at three locations as the Atabakan Mosque, built in
' 13‘}' century, and the Azadeh H_ouse, built in 17th century.

4 PC_M WORKSHOP

' The lf't Pro;ect Cycle Management (PCM) workshop for the Study was held on April 16- 26
2000 in order to make clear the objectlves of the study.

5. SUB-BASIN INIVENT.(')RY |

(1) Division into Sub-basins and Componcnts of Invcntory

The division of the Study area was made takmg into consideration of topographlcal conditions
such as watershed boundary and river courses based on topographic maps of 1: 50,000, The 435
sub-basins are identified and the results of division are summarized as follows;

Basin River name : Area (km?) No. of sub-basin | Average  sub-basin
code L area (km?)
Kl .- | Behesht abad 3,820.2 63 62.2
K2 Ab. Kurang - 1,223.7 21 - 583
K3 - ] Middie Karoon . 2,509.1 47 53.4
K4 Vanak 3,214.8 40 7 80.4
K5 " |Bagoft = - 2,1747 41 - ) 53.0
K6 - |R Lordegan 1,474.0 20 137
K7 "o | Khersan - 9,021.6 - 164 55.0
K8 Karoon "~ 3,273.6 o 59 55.5
Total L . - 126,811.8 455 58.9

The mventor}' descnbmg natural somal and economic features such as land use, vegetation
land capablhty, protected area has been prepared
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(2) Data Arrangement for GIS and SPOT Satellite Imagerles

The GIS data preparation was carried out by organizing all in ARC/INFO data format by
integrating them in a common coordinate system, Data were acquired by field survey, SPOT
satellite imageries, interpretation of aerial photos, existing data such as topographic and o'_chers_.

(3) Prepération of Skeleton (Background) Data for Maps and Thematic Maps :

Skeleton data, capable of using as backgfound for thematic'mapé such as'#egetation, and others,
were delineated. These mcluded main and sub-basin boundarles roads major rivers,
administration boundaries, lake/reservoir, and locatlon of cities, By combmmg the
mterpretatlon as well as the ex1st1ng map mformatlon thematic data such as vcgetat:on land
use, erosmn sensibility, land capability, land slide meteorolog1ca1 and gauglng station location,
protccted areas, dam, and flood location were prepared. '

| 6._ SELECTION OF MASTER PLAN STUDY AREAS

6. 1 Selection Crltena . : , .
~ Flood_ and. debrls flowy : Master plan areas are to be selected fronn the sub- basms where the certam :

scale of flood and dcbns flow hit and sizable damage occurred in recent years and the damage 18
~ evaluated in accordance with the criteria. ' :

* Landslide Damage ‘The landslide damage is also evaluated based on the extent of landslide areas -
_.accumulated in respective sub- basin, and at 1east one sub basin where severe landshde occurred
“should be selected : '

Number of Candidate Sites for Each Provmce Each of the four provmccs in the Study area, cxcept

- Fars Provmce, should have one_sub-basm, and one of the four provinces {possibly Chahar Mahal va
Bakhteyari Province) have two sub- basins and select five sub- basins'altogether

Evaluation for Soil Erosion : Soit erosion is to be evaluated next to flood and landslide damage.
Necessity of Structural ér Non-structural Measures : The followmg conditmns are considered
for the selection and evaluation. ' T '

. 13 Remedial works from prewous dlsaster are not completed
-+ 2} Immediate countermeasures are necessary }udgmg from the present sﬂuatlon
3) Structural or non- -structural countermeasures for disaster prevention can be
‘ considered, and the residents can control and manage these countermeasures.
Possibility of Development : Water resources are one of the umversal developments potcntlal

and the evaluation is made on this potential.

- Land Capability : Evalvation is made based on the ratio of land capabxhty mdex over sub-basm
area. ' ' '

Access_ib_ilitg and Propagatio__n . Accessibility by rcad and the effects of propagation zlre also -
evaluated. ' ' ' o

6.2 Selection of Master Plan Areas
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Master plan areas (sub basms) arc selected from respective provmces 2 from Chahar Mahal va
Bakhteyan 3 from Esfahan, Kohk1louych va Boyer, and Khuzestan. The sub-basin for landslide
- Is selected from Esfahan Provmce and altogether, five sub-basins are selected and tabulated as

follows

: Sub-basin Disaster : Ero- Need for | Develop. | Land - Aceess / Propagation Total

Province '_ S F/D LS sion Counter- Possibil- Capa ] 2 3 4 5
: : : measures |ty bility

Chaharmahal | K3:1-16 4 - 1 -5 5 5 1 ! i 1 I 25
o 1 K4-1-9 4 - 4 5 5 5 ] 1 i | 1 2%
Esfahan - - | K7-0-19-1 2 5 2 5 4 5 1 0 1 1 1 27
Kohkilonyeh | K7-48 3 - 3 5 5 4 1 1 1 1 1 25 |
Khuzestan - | K8-28 2 1 4 5 3 5 0 0 1 |1 1 23

Note: K 3-1-16 = Azxz abad, K4- l 9= Vasteoan K7.0-19-1 = Kolbeluk K7~48 Tang Sorkh, K8-28 = Zeras
6.3 Selected Master Plan Areas

" The Study Team proposed to the selected 5 sub-basm as the master plan study area, however, WMD
msmted the followmg changes; .

* Take up Chaman Goli-Bazoft 111stead of Aziz abad, because the Government has already

- demgnated Chaman Goli-Bazoft as strateglc growth pomt _
~ * Include’ ad_]acent southern basin, where is the center for apple production, collection and
o shxpment and forms one commumty, to Kolbeluk and change the name of Kolbeluk into
Sarbaz. o . : . '
'Chaman G()li Bazoft area is very remote from Shahrekord and in view of aecesmbllxty,
propaganon and the size of the area (almost 2 times larger than Aziz abad), it is not so practical. In
addition, Kolbeluk area is also extended almost 2.5 times. In due consideration of the situation,

development potentlallty and w1llmgness of the mhabltants the Study Team accepted these
changes :

Selected Area by Study Team ___Final Master Plan Area

Province Name ° {-- WNo. ~ Area(km®) .~ Name No. Area(km?)
| Chaharmahal Vastegan - | K4-1-9 67.0 Vastegan ' K4-1-9 67.0
L = | Aziz abad K3-1-16 -52.5 | Chaman Goli-Bazoft | K5-19-a 113.1
Esfahan Kolbeluk - | K7-0-19-1 - 631 Sarbaz ' K7-0-19-1 154.5
Kohkilouyeh [ Tang Sorkh | K7-48 65.4 | Taug Sorkh K7-48 - 65.4
Khuzestan - . | Zeras - | Kk8-28 63.7 Zeras K§-28 63.7

i _soélo'_EcoNoM'IC F_RAME_

Fi igures for present and pm;ected populatmn and income level of Master Plan Areas are
tabulated below R :
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Present and Projected Population by Master Plan Area

Master Plan Areas

Present | . Target Years

2010 2020 -

K4-1-9 Vastegan

4,460 1 4,460 5,280

K5-19a Chaman-Goli Bazoft

8,416 8,416 12,790

K7-0-19-1 Sarbaz

10,875 10,875 17,610

K7-48 Tang Sorkh

1,871

1,871 2,200

K.8-28 Zeras

2,344 2344 | 2,350

Total

27,966 27,966 40,230

Growth Rate (%%)*

* Average annual

2.24 .| 165

Present and Projected Income Level by Master Pl'm Area are as follows
(Unit: 1 000 R1alsfhousehold.lyear)

Growth Rate (%)*

(2) Topography
a} Vastegan

R Present - In year 2020
Master Plan Areas 1991 PrOJected Performed Ideal Growth | Actual
K4-1-9 Vastegan 10,851 6.0 4.8 : 33,280 26,800
K5-19a Chaman-Geli Bazoft 1,488% 6.0 4.8 24,200 19,500
X7-0-19-1 Sarbaz 26,972 6.0 4.8 . | 81,690 65,800
K7-48 Tang Sorkh . 5,668 6.0 4.8 - 18,150 - 14,600
KB-28 Zeras 12,957 6.0 - 4.8 © 39330 31,680
8. THE PROJECT AREA
- 8.1 Natural Cendition
(1) Location _
Locations of 5 Mater plan areas are as shown in Table below:
Name of Area Vastegan Charman Sarbaz Tang Sorkh . Zeras
' | Goli-Bazoft s L
Basin Code K4-1-9 K5-19a K7-0-19-1 - - K748 K8-28 ..
Area (km?) © 89.9 1132 - 154.5 1 654 63,7
Main Tributary Vanak Bazoft Marbor ___Boshar - Karoon
Province Chahar Mahal & | Chahar Mahal & Esfahan ‘I Kohgiluyeh va Khuzestan
Bakhtiari Bakhtiari ' Boyerahmad . o

The Vastegan area has an altitude range of 2210 3500 m. Itis subdwxded into four types
terraces, tans, hills and mountains. The aliuvlal plain is maialy made up of paleo -lake and
marsh deposits, Swamps occupy a part of the plain. The earth/sediment debris, which is
carried downstream by rivers from the highlands is deposned into the flood plam causmg
damage to the agncultural land. '

b) Chaman Goli-Bazoft

About 85% of the Bazoft area is represenied by mountam belt whose altltude ranges
between 1500 and 3000 m. Its western side exhibits the presence of a row of highlands at -
altitudes of 2000-3000 m. In general, the mountain- tops are stcep and bedrock exposures -
are common. The eastern side has ridges with lower altitudes 1500-2000 m. Each
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tributary systelh constituting the drainage basin within the mountain region has a fan-like
catchment area, which causes floods {requently,
¢) Sarbasz
The eastern end of the mountam zone forming the Sarbasz area is affected by a major
fault. Thcrefme, it exhibits the presence of stecp scarps with exposed bedrock. Towards
 the east of the mountain zone, within an altitude range of 2200 — 2500 m, there is a hilly
- terrain with matured ridges. These hills occur in a row and they are densely disscoted by
minor gullies. ‘
d) Tang Sorkh .
The main river flows from SSE to NNW. A major tributary orlgmatmg in the Bast fl()WS
into this river at Tang Sorkh. It has also created a wide 150-500 m plain that has been
used for cultivation as well as fruit orchards. The above-mentioned tributary has a
signiﬁcant discharge, throughout the whole year.
€) Zeras _
The main rlver (Karoon) within the Zeras area flows from SE to NE forming remarkable
loops of _repetltlve meanders. The arca spreads out, over a 3-6 km wide and 14 km long
- rectangular zone, nearly pérallel to the river course. About 90% of the Zeras area is
mountainous within 800-1700 m altitude. Although steep slopes with dips of 30-40° occur
" forming rows, the area as a whole exhibits a matured landform.

) '(3) Geology _
There are two geological dw151ons ‘unconsolidated sediments formed durmg or after the
. Quaternary Diluvial age and the bedrock of Ternary or older age. They are briefly described

~ below.

a) River deposns These are loose unconsolidated formations comprising gravel, sand and
clay. The rc_alatlve proportlon of these sediments, in geological terms, reflects the
distribution of strata along the river courses. '

b} Detrital deposits: The detritus, which is mainly represented by angular clasts, have a low
degreé of compaction. Their lower parts may be cut off by river erosion or man-made

B forces, and leading to slope instabilities or subsequent damages to the structures alike.

¢) Terrace deposits: These sediments are made up of gravel, sand and clay and they are well
compacied. In certain parts, they a_ré in semi-consolidated state. Loss of the toe and
therefore also the support from the base, resulting from erosion, has led to roadside
failures and landslides.

d) Debris flow depdsits: These deposits are mainly composed of breccia of hard limestone. -

" Although naturai disastefs in the past occurred in Tang Sorkh and Sarbaz, the latter
réquires attention in future. In general, debris flows originate in areas characterized by
hard hmestone '

e) Landslide dep051ts Relatwcly small landslides are seen in various places. Though large

landslides in the past occurred within the Zeras area, it seems almost stable at present.

Some medium scale landslides are in active in Sarbaz, where marl is dominant.
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(4) Soil
' a) Vastegan :
Vastegan sub-basin can be dlwded into two clear dafferent basms namcl}r the upper
mountain arca and the lower alluvial fan and plain arca. In the mountain area, soils are
* very scarce and remained at very limited places. In the plain area, ﬁvé's_oil units are
'observed namely 1)Hapic Calcisols in plateaus, 2)Calcaric Regosols in gravelly alluvial -
fans, 3)Calcaric Fluvisols and 4)Calcaric Cambisols in piedmont alluvial plains and
5)Eutnc Gleysols in lowlands."
b) Chaman Glioli-Bazoft o
Three soil units are observed in Chaman Gholl Bazoft namely I)Vertlc Camblsols in hllls
Z)Haphc Kastanosems in old alluvial fans and 3)Calcaric Camblsols in plateaus,

"¢} Sarbaz e : _ .
In Sarbaz, gravelly soils are largely extent at the foot slope of the mountains. - Four soils
are observed in the area, namely 1)Eutric Leptosols in hills, 2)Calcaric Cambisols in hills :
‘and plateaus, 3)Haplic Calcisols in plateaus, and 4)Calcaric Regosols in gravelly alluvial

s o ; . B sinbhi S _

d) Tang Sorkh : : _
In Tang Sorkh, four sozls are observed, namely l)Eutnc Leptosols in hllls Z)Calcarlc
Cambisols in old alluvial fan’ and piateaus 3)Calcarlc Regosols in gravelly alluwal fans
and 4)Calcaric Fluv1sols in river beds :

e) Zeras _ _ . o
In Zeras, red color soils cover extensively and deeply very steep slopes. Since soil
texture is heévy and clayey, surface runoff éasily occurs and soils are éa_sily eroded.
Scvere gully and rill erosions are accelerated in such arcas where land is not properly

' managed.

(5) Meteorology
a) Vastegan : : E
Annual rainfall is about 780 mm, concentrating from October to May Minimum
temperature becomes below 0°C from Cctober to Apnl and whole area is covered with
snow in this period. Tumperature reaches maximum at about 30°C in July.
b) Chaman Goli-Bazoft . . .
Annual rainfall is about 1400 mm, concentratmg from October to May Mlmmum_
temperature becomes below 0°C from Deccmber to March and snow falls for 4 months of
this period. Minimum temperature is ~6 C Temperature reaches maximum at about
_ 30°C in July. ' ' Co
¢} Sarbaz : :
Annual ramfall is about 700 mm concentratmg from December to April. Minimum
temperature becomes below 0°C from October to Aprll and snow may fall for these 7
months. Mmlmum temperature is ,7 °C in January Tcmperature reaches maximuni at
about 30°C in July. ‘ ‘
d) Tang Sorkh o
Annual rainfall 1s &bout l 150 mu, concentratmg from Novcmbe: to May Mlmmum
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temperature becomes below 0°C from November to March, Minimum temperature is
-2 °C.  Temperature reaches maximum at about 30°C in Tuly.
e) Zeras ‘ ' '
Annual rainfall is about 770 mm, eoncentratmg from November to Apnl Minimum
temperature cxceeds 0°C through the year and maximum temperature reaches about 40°C
in August.
(6) - Hydrology'
" a) Vastegan
' Spec1ﬂe discharge and annual discharge depth are 0.006 m3/slkm and 200 mm/year,
Suspended load ranges from 16 to 30 m3lkn12/year '
b) Chaman Goli-Bazoft
Spemﬁc discharge and annual discharge depth are 0.046 m3/s/km and 1,440 mm/yeax
_ Suspended load is estlmated at 23 m3/km2/year
¢) Sarbaz ' :
. Specific dlscharge and annual dlscharge depth are 0.027 m’/s/km® and 840 mm/year.
Suspended load is estlmated at 30 mB/kaIyear
d) Tang Sorkh
Spec:ﬁc dlseharge and annual dxseharge depth are 0 013 m3/s/km and 530 mm/year
_ Suspended load is estlmated at 60 m3/km2/year
e) Zeras S ‘
Spemﬁc discharge and annual drscharge depth are 0.013 msls/km and 400 mm/year.
Suspended load is estimated at 15 m’/km’/year.

82 Laﬁd.Use and Vegetation

(1) Land Use .
Present land use in the Master plan area is as f0110WS

S o . _ : (unit - k m)
Area Item . [Rocky [Forest [Range ‘Forest [Farm [Orchard [[ree [Village [Waste River Forest (Total
: . o land IRange [land - [Plant Bed jwith Dry
e o . "~ [Land ) : : farming
4_—1-9 - [Vastegan 40.39 | 0.00 11.{42 1142|3524 0.46 |0.69| 1.59 {011 [0.00] 0.00 89.90
5-19a Baioft - {7491 1127 11875 20.02 111.17] 023 [0.00 | 0.32 | 0.00 | 0.31 | 624 [113.20
E(?-O—19v1 Sarbaz : 74.1_3 0.00 [53.92 53.92 208 2041 10,18 | 1.57 | 0.00 | 2.21 0.00 }154.50
[K7-48 Tan° Sorkh 2226 | 0.00 | 31,18 {31.18 | 4.58 § 2.66 {0.04 0.26 315 l.?,_7 0.00 {6540
K8.28  {eras SO R21 | 0.00 33.61 33.61 [21.41} 0.00 {000 0.21 {050 076 000 {63.70
Total L 218901 1.27 |148.88|150.15]74.48 ._23.76 982491 3,95 | 376 | 4.55 ] 6.24 |534.03

Source: JICA Study Team e

" (2) " Land Capablllty

Ciass I lands, no hmltatlons for 1rrlgat10n are Iocated only at piedmont alluvial plain in
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Vastegan. Class Il lands, slight limitations for irrigation, are located widely also in Vastegon
but limited in other areas. In other areas, cIass Iff, moderate hm;tatlons for irrigation, and IV
lands, severe limitations for irrigation, are provaxlmg

(3) Vogctat:on .

Due to overc:xplmtat:on and poor management of natural resources most of valuable grasscs
have disappeared, leav;ng a large denuded area. Present vegetatlon 1s mostly compr:sed of -
shrubs and forbs of less pasturage value. '

(4) Productlwty : : :

Amount of natural herbage produccd in a rangeland reflects its productlwty Factors such as
amount/dlstnbutlon of rainfall and soil fertility influence productwnty of an arca Productlon :
of rangeland is far less than present demand

' {5) Present Grazmg Sltuatron : . :
Overgrazmg is a common practice in rangeland of master plan areas, since they are forced to
accommodate livestock even 10 times more than their capacity. Overgrazing not only suppress ‘
the regeneratlon of natural vegetation, but leads to declme in sonl fertlllty and dlsappearance of :
valuable plant species. '

8.3 So'cio—e'conomic_ Condition
'(1) Populatlon

The population of the Study areas about 28, 000 of which nomad populatlon s 35%'
Population density is Iow as 38 persons/km

Sub-basin Village - ' ' C 0 Nomad o 0 ] ... Total —
Male | Female | Total | Male | Female | Total |Ratio(%)] Male | Female | = Total

[Kd4-1-9 1,700 2,000 3,700 400] - 360 760 1700 2,100 2,360 4,460
IK5-19a 2,951 2,955 5,904 1,344 - 1,166 2,510: - 29.8 . 4,295 4,121 - 8,416
K7-0-19-1 - 2,553 2477 5,030 2,902] - 2,943 - 5,845 5371 5,455 5,420, 10,875
K7-48 554 6021 1,158 352 361 -~ 713 38.1 - 908 963 1871
{K8-28 1,195 1,149 2344 - of -~ of 0 - 0.0 - 1,195 1,149 -~ 2,344
ITotal 7,760 8,034 15,794 4,998 4,830 - 9,828 350 12,758 12,8364 27,966

Source: Study Team 2001 August
(2) Income Level

Main income of farmers mcludmg nomadic people in the study area derwes from agnculture'
and ammal husbandry
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Averége Income Level (Unit: million Rials /year fhouschold)

. Village ) Nomad
_ Sub basm. ' Crops s%;‘;; Total Crops sIt);:‘l:{ Total
}Ei 1-9 Vastegan : 6.750 3,500 10.250 0,250 14,000, 14.250
- [K5-19a Chaman Goll-Bazuft 0.775 0.335 1.610 0330 1,120 1.450
IK7-0-19-1 Sarbaz ) 33.636 4.109, 37.745 7.864; 8.818 16.682
7-48 Tang sorkh - - - 2.671 2.943 5.614 1.571 4.214 5.786
[K8-28 Zeras - - 6.843 6.113  12.957
Total / Average : 10.135 - 3.500) 13.635 2.003 56300 7.634

~ Source: Study Team 2001 August

o (3) Employment Opportumty

Economically active population (age 10 and over) in the study area is 75. 8 % of the total
~ population and the average unemployment rate shows 11.4%. High unemployment ratio of more
than 20.% are found in the K5-19a Chaman Goli- Bazoft and K8-28 Zeras, the unemployment
ratio of which is 27.5 % and 23.5 % respectweiy Those two areas are remote to the nearest
 industrial towns andfor cities. It is almost impossible to commute to the factories of

; nelghbourrng towns as employees They also have dlsadvantage to get the information of
employment o

‘(4) Land Tenure and Land Holdmg

' Average land holdmg and land use conditions per household in 1 the Study arcas, accordmg ta
: vrllagc survey, are estimated as follows.

Land Holding (unit: ha/househotd)

Sub-basin Farmland Orchard ] Total

[K4- 1~=" Vastegan . . i.87 0.10 - 1.97
KS5-19a Chaman Goli-Bazoft 2.03 0131 217

- [K7-0-19-1 Sarbaz ’ : 0.41 - 4.26] - 4.67
[K7-48 Tang sorkh C 2300 - L0 c 3.99

- K8-28 Zeras - ’ S 343 0.01 . 3.44
- [Total/ Average E 1500 3.24)

Source: Study Team 2001 August

(5) Structure of Rurai Commumty and Process of Tts Decision Making
' Mmlstry of Jihad and Agriculture (Nomadlc ‘Affairs Organization, Forest and Rangeland
'Organ:zatmn Livestock Organization, Handicraft Organization, Public Company for Fishery),
_Mrmstry of Education,” Mmlstry of Health and medical Education, Plan and Budget
Orgamzatlon Statlstlcal Center of Iran Provmcral Jihad-e-Sazandegi Organization (Nomadic
Affairs Office, Forest and Rangeland Office, Livestock Office, Handicraft Office, Provincial
Public Company for Fishery), Provincial Educatlon_ Organization, Provincial Health
A Orgam_zatlon, Proyl_ncral Plan and Budget Organization Each Village (Cornmunity) is having the
' Islamic Council '(Shora)'as the lowest reach of administration.

- (6) Fuel Source of Houscholds | | |
In the villape households, ratio of consumption of gas/petrol and fuel wood is 53% and 47%
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fespe_ctively as a Wholc, while 20% by gasfpetrol_dnd 80% by fuel wood in Nomad households,
Consumption of fuel wood is very high inh Nomad households. Nomad households have more
problems from a viewpoint of river basin preservation. '

8.4 Rural'lnfrastrilcturé

(1) Rural Road

Accessibility from ma_]or cities are generally good to all Study areas due to w1de and paved
national roads or main rural roads. However, some v1llages are forced in poor accesszbﬁlty
within the area due to poor conditions of rural roads as non- pavement or gully erosion. - Such
villages with poor accessibility are Tabarak Olya, Tabarak Sofia, Ghale Tabarak in Chaman
Goli-Bazoft due to non- pavement of rural roads and floods, and most villages in Zeras due to _
“danger and severe gully erosion of rural roads.

(2) Water Supply and Sewage

- All villages have own or cooperated water source and system for water supply except one
v1llage namely Shagaz in Zeras. - Most water sources are depending on spring water, while 4
villages (Bardkal Behoz, Cham and Gard Lidan in Zeras) depend on river water of Karoon
river and one village (Konark Sofla in Vastegan) depends on groundwater of well. Many
_v1liages whlch depend on spring water, are facmg water shortage,

(3) Electrification : :

"~ All the vxllages within the selected ﬂve (5) Master P]an Study Areas is electrlﬁed Accordmg
to the Bihavioral Survey, 181 households out of 204 (88.7 %) within the Master Plan Study
Areas is using electricity. Utilization ratio of électricity is 100% of households for “Lighting”,
72% for “radio”, 71% for “refrigerator”, 65% for “TV”, 42% for “electric fan”, 22% for
“ironing”, 14% for “vacuum cleaner”. ' ' ' :

(4} Irrigatidn
Present SItuatlon of 1rr1gat10n in the Study areas is summanzed as shown in Table below :
Irrigated arca is 5,070 ha in total, of which farmland is 2,253 ha and orchard is 2 ,817 ha.

Area - Irrigated Area (ha) S Number ofln’igaiion Schemes : Pro’bleins
Farmland Orchard Total - Total by MOA .. on Irrigation
Vastegan 924 25 949| 4 Schemes |3 Schemes - Over Pumping of}
: ) ] : : . Groundwater
Chaman 672 77 749) 6 Schemes |1 Scheme under
Goli-Bazoft . : : o Construction R o
Sarbaz 541 2,472 © 3,013§ 6 Schemes i - |- Unsteady on Water
- - - |Supply
Tang Sorkh 116 243 359| 3 Schemes |1 Scheme nunder
. : : Construction ) ;
Zeras 0 D 1] none none : - Poor on Water
) LN : . Source
Total 2,253 2,817 5,070] 19 Schemes |5 schemes
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8.5 _Agrieut_ture, Livestock and Inland Fishery

(1) . Agr:culture
a) Cropped Area and Crop Production
Generally, the major crops cultivated in the Study Area are wheat and barley, while the
other minor crops in terms of plantecl arca are legume, alfalf’t vegetables and fruit trees.

- : : Unit: ha
Sub-basin Barley Alfalfa Sugar beat|{Legume Vegetable Potato Others|Total|Orchard|Grand Total
' ~ |Wheat : -: ' 3 ' '

K4-1-9 Vastegan 540] 271 32 15 0 47 10 965 50 1,015
K5-19a Bazoft . | 1,275 132 -0 C 2 7 ol - 11,417 94 1,511
K7-0-19-1 Sarbaz 120] 221 4 2 o - 0 0] 343 3,548 3,801
K7-48 Tang Sorkh| -~ 215 107 0 0 -0 0 41| 363 268 631
K8-28 Zeras 1,378 0 0 0 0 0 10811,485 - 3 1,438
Total 3,528 731 a2 19 7 47 16014,573 3,962 . 8,535

' Source: Village Survey‘ of the Study Team .
'Avefage land size owned by the villagers is 3.4 ha per family with variétion from 1.7 ha in
- Charman Goli-Bazoft to 5.7 ha in Zeras. On the other hand, average land size owned by the :
' nomads is 1 0 ha per family varying from 0.4 ha in Vastegan to 1.1 ha in Sarbaz.

: (2) Lwestoek
B Shortage of feed is the main problem in whole areas, which is caused by shortage of water and
lack of grazmg land. Provincial Five Year Plan of Charharlmahal-va-Bakhtiyari includes
diversification to industrial cow for meat and milk, improvement of insemination, decreasing
focal cow and increasing semi-local cow, changing from sheep and goats to cow, etc.

(3) Inland Fishery

- Inland ﬁshery is found at the place where can obtain fresh good quality water from springs and
rivers in the Study Area. The species of fishes cultwated in cold water are rainbow trout and
red trout. The ownership of fish culture firms takes two forms: one is by village cooperative
and others by entrepreneurs living in cities. In the Study area, only one of fish culture firms
be}ongs to villagers, others belong to entre'pteneurs.

8.6 Marketing System, Agre—processing and Rural Industry

{1) Agnculture Product Marketmg system

Selling prices of rnost main agriculture products are guaranteed by the government However,
products of whlch prices are kept stable by the guaranteed price, are only livestock and fish
like as sheep, goat and rainbow trout.

2 Agro processmg -

Present Agro processmg Crop processmg, llvestock proeessmg
Crop processing: ‘Wheat (ail areas), rice (Zeras)_
Livestock processing: - Milk, butter,_ cheese and Kashk as cake
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Cooperation of processing: Within the family, not by tllc cooperatives ot by the company.

Willing of villagers: Willing to promote agro- proccssmg activities

Future Development; First processing of apples and vegetables etc. under Farmers’ Group
or Coopcratwos {collection and sc]l of products sorting, packing
and transporting of products)

'(3) Rural Industry : : :

Restrictions are high price of raw materlals far distance of market p]aces and lack of budget for

buying raw materials and weaving machines. Rural industry is one of the essential sectors for

rural development,  increment of employee rate and stablhty and sustamabilrty of

socio-cconomic. 15 types for food mdustry, 59 types for mineral industry, 78 types for textile,

118 types for chcmzcal and cellulose and 57 types for metal are promoted in the reglon

8.7 Na_tural Disaster

(1) Flood and Debris Flow

) Vastegan (K4-1-9) _ _ . .
There are two major rivers in the area. Gela River collects the water from thc mountam area
and flows into the lowland causing a lot of flood and debris flow damage, while
R, Aghabolugh River, that flows through the marsh located north, borders eastern part of the
area Upstream of R. Aghabolugh River is the marshland and it functions as a retardmg pond '
therefore there is no severe flood damage along this river.

b) Chaman Goli-Bazoft (K5-19a) ‘
There are three sub-basins in the master plan area. Fanak Rlver located in the northeastern
basin has a small catchment area. Gusale Bar Rlver collects the water from the north and
northwest basin, while Tabarak River drains from the south and southwest basin. In addltton,
several small tributaries drain into Bazoft River. Gusale Bar River and Tabarak River -
generally have fan shaped catchment areas, which cause the concentratlon of floodwater

c) Sarbaz (K7-0-19-1) _ S
1In the north sub-basin, there arc two v1llages Noorabad and Sarbaz . Both t_heservillage;s are

located either on the hill or hill slope, and free from flood and debris flow dam'age. However

the lower part of the basin is covered with Marl and eroded scverely, especially the farmland
along the tributaries of Marbor River. In the south sub-basm Lee Sorkh River flows from
south to north. On the upper most reach of this river is filled with debris CODSIStGd of brg .
boulders, which were derived from the huge rockslide on the slope of the Dena Mountams

d} Tang Sorkh {K7-48)
The area is divided into three sub- basms namely Tang Scrkh Rlver sub basm and other two
sub-basins which are the rest of the catchment consisting of several small tributaries on the
right bank and on the left bank of Boshar River. In Tang Sorkh River sub-basin, floocl and
debris flow are causing damages on the bridge to village and farmland. In the left bank
tributary sub- basm a severe flood occurred in the arca, howcver it didn’t cau‘;e a lot of
damage to the villages but to the farmland.

e} Zeras (K8-28) ‘ . .
In the northwest area, therc is not much damage of flood and debrls ﬂow in the vtllagcs of

2
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Dawodihé, Shahghaz and Sebalutak, which are located on the top of mountain or on the
gentle slope. HoweVef, flood and debris flow occurs frequently at the villages of Bardkal,
Lir Siya Shapouri, Lir Siya Mozrom and Satuf which are located beside the tributaries
drained into the Karoon River.

 (2) Landslide
a) Vastegan {K4-1-9)
There arc some landslides in southern part of western upland. Small-scale rock falls ocour on
~ the Steep Cliff Area. '
© b) Bazoft (K5-19a)
Landslides in this area occur in and around Kachooz Baghchenar Dorak, Chemghaleh,
Tabarak Sofla and Ghale Tabarak. Kachooz has rock falis from the slope along the main
road and hit to the houses located below the roéd, especially in spring and after the heavy
. rain. ' '
¢) Sarbaz (K7-0-19- 1)
Many landslides occur in the North Sub-basin, especmlly in and around the Noorabad and
Sarbaz. In the South Sub- -basin, landslides occur in three locations.
d) Fang Sorkh (K7 48)
Most of the landslides in this area oceur rathe; apart from v1llages and farmiand. The one
behind the village of Cheshmeh Chenar is small-scale rock fall.
e) Zeras (K8-28) : _
- Landslides in this area are scattered along the right bank'of Karoon River, in and around the
" main road from Dawodiha to Lir Siya Shapouri, and on the Southwest Area.

(3) Surface Soil Erosion o

Basin-wise soil loss is highest in Zeras as 48 t/ha/yr or 3.4 mm/yr. Tang Sorkh follows Zeras
with 29 t/ha/yr or 2.1 mm/yr Since Zeras is covered with thick soil layer in whole basin and
utlllzed heavily by grazmg and dry farming, soil loss is so high comparing to other areas. In
Tang Sorkh, rainfall erodibility is so high that heavy erosion is caused. On the other hand, in
* Vastegan, heavy soil loss is caused by the weathering of mar! formation. It is difficult to protect
“such geologtcal weathermg by prcsent technology level. From a viewpoint of land use,
- rangcland 1S hxghest in soil loss. Dry farmland follows rangeland. There are no or less probiems
S 1mgated farmiand, orchard and three plantation.

8.8 Environment

- Most of natural vegetation has been removed to create spaces for farming and other purposes.
The Vegetatlon is overexploited and shows no sign of regeneration. However presence of
~ Daphne (mezereon) in vegetation composatlon indicates decline in soil fertility, in some
localities, the remaining Scatte_red Juniperus (juniper) trees contribute to natural beauty of the
areas. The wiidli_fe. i1s mainly comprised of hunter animals such as wolf and eagle, which
attack the livestock and poultry of people.
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9 PCM WORKSHOP

The Study Team facilitated five Project Cycle Management (PCM) workshops applying the
PCM method including its participatory approach for planning. The workshops were held for -
the purpose of preparing a framework of the master plan of each pilot sub-basin. Furthermore,
the technology transfer on the participatory planning from the JICA Study Team to the Iranian
counterpart personnel was also intended.

10. PLAN FORMULATION
10.1  Overall Goal and Project Purpdse

The area has been degraded by decrease of the vegetanon and the forest area due to overgrazing

and cufting trees for fuels and reclamation for increasc of the new cultivation area. In case of
heavy rainfall or rapid snow melting, many types of disasters such as debris flow and flood are
anticipated. The area is suffering from a vicious cycle of natural-social environment: “Decrease
of farm income (Poverty) - Further exploitation of land - Degradation of natural environment —
Natural disasters and damage to farmland - decrease of productivity of land —~Decrease of farm
income (Povcrty) The vicious cycle 1s schematlcally shown below, and the regional society is

facmg the clanger of collapse.

The overall goal of the master plan is to break through the above vicious cycle at two nodes of
the “Degradatlon of natural environment” and “Decrease of farm income. In mder to realize the
overall goal, following five prOJect purposes are proposed.

(1) Mitigation of flood, debris flow and landslide damages

* (2) Control of soil erosion and conservation of water

(3) Restoration and improvement of rangeland vegetation

(1) Improvement of living standard .

(5) Improvement of agrlculture product/mput marketmg, agriculture extensmn and

strengthening of community activities

Several approaches to each project purpose are considered, and cach approach forms an
individual project. Execution of each approach (project) will produce an effect (effects) on the
project purposes.

16.2  Basic Policy of Master Plan
 Disaster Prevention Works

In order to reinforce and/or supplement the resistance to natural disaster, civil structures in
various types and vegetation measures are planned appropriately. With these 'measurés,
restoration and/or improvément on the devastated terrain will be accomplished and maintained
properly, and eventually flood/debris flow and soil erosion is to be lessened and/or mitigafed.

As direct objectives, protection of villages, farmland and infrastructure such as roads and
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irrigation facilities is planned as disaster prevention measures. In the plan formulation, the
required number of facilities is examined based on the characteristic of cach master plan area,
and the urgency, which is dependent on the correlation between direct objectives for protection
- and degree of devastation.

Check dams, one of the major disaster prevention facilities, have functions of not only storing
capacity for debris but also are expected to mitigatc the riverbed gradient, prevent
vertical/horizontal erosion of the river course, stabilize the foot of slope, prevent the movement
of unstable sediment lefi on the riverbed, prevent devastation of riverbed and river banks and
reduce the sediment to be carried downstream. The erosion caused by the degradation of the
Watershed area becomes serious problem, which produces materials for debris flow. The
countermeasure to control sedimentation is fundamentally equal to the countermcasure to
contro! surface erosion in the watershed area. Vegetation recovery by means of controlied
- number of livestock and period of grazing, spreading seed of matural vegetation, control of
. cutting forest trees by substituting other fuel, afforestation, control of the new reclamation land
and improvement of cultivation method will be examined.

Non-structural measures, such as warning and evacuation system during disaster, and training
for operation and maintenance on the disaster prevention facilities are to be examined.

Community Development : Most of the inhabitants are poor and have no awareness of disaster,
which is caused by the degradation of basin environment through overgrazing and cutting trees.
The rural inhabitants should have economic stability to spare their resources by themselves for
the facilities to prevent disasters. Some amount of capital accumulation will be necessary as
only the péople with economic sufficiency can afford time and mind for paying attention to
environment and disaster. In this connection, many types of agriculture including rehabilitation
of irrigation facilities and crop diversification, fish culture, and rural industry promotion should
be taken place so as to make the rural people economic independent.

These development plans include “Structure Measure Plans” and “Non-structure Measure
Plans”. Thesc two plans cannot be divided each other. They should make up for each other for
accompl.is'hment of themselves. Structure Measure Plans include procurement of equipment and
- materials, establishment of facilitics, etc. On the other hand, Nen-structure Measure Plans
include establishment of groups and cooperatives, training and education by government to said
groups and cooperatives.

Public Work and People’s Participation : These civil works such as construction of check dams,

rehabilitation of rural road and rural water supply will be 1mplemented by public works in
' prmc:p!e In this case it is very 1mportant that peaple’s participation is not for saving
investment by using free labor force from people’s groups, but for strengthening the people for
sustainable develdpmen_t.

To achieve community development under people’s initiative, an intensive approach to the
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_Villége with technical information for plan formulation will be needed, ar_zdﬂ organizing and

strengthening user’s committees will trigger community development activities and reduction
of vulnerability, then finally achieve a successful disaster prcventlon and commumty
development prOject ‘

It is vitally' important to seloct the farmers group and/or organization, who have 'st'rOng
willingness for development and are posmve to pay for their share of project cost. mehasxs ;
should be placcd on the “Participatory” plannmg and 1mplementat10n for the success of
sustainable and positive dcvelopmcnt The promotion of the better farmer’s pamclpatory
'orgamzatlon is also lmportant to get the ofﬁcial submdxes to the pmJect and to receive the -
governmental training and educatlon a

10..3 Ot.l-tli_ne bf Master_Plan

Based on the basic policies above mentloned master plans for ﬁvc areas havc becn formulatcd o
and their outline is tabulated in the followmg tables '
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I. Disasf& Prevention Work .

Kd-1-9 Vastegan - Outline of Master Plan

each village & Konark Olya

Public | (1) Structure measures Index - (2) Non-structure measures Index
works Check dam {Upstrean of Gela Debris Capacity (17 yrs.), Training for operation & Prolonging tie life
Riv. ): 16 Nos, Prevention of river devastation, ; maintenance of disaster of disaster
: ele. prevention facilities, prevention
Check dam (Stecp chﬁ) 6 Nos. Protection of Nasir abad, Training for check dam facilities
irfigation water source, fishpond | construction procedure
. - and farmland (160 ha) ' ‘ '
ij. Improvement : channel work Protection ol Gela Riv. L.bank -
(3.5km-long, w=20~30m) & River | farmland : 450 ha
treatment (3.6 km- long, . :
'w—3(}—~50m) ' -
Supply of grass seed, Soil & Acceleration of
water conservation vegetation
enlightenment activity, irprovement
Legislative measures ’
Extension and training for apple | Acceleration of —*
: : S R cultivation - Production ~ |
People's Check dam (Upstrm of Gcia Supplement main check dams Patticipate training for check Acceleration of
particip | Riv.): 10 Nos. (Debsis Capacity 30 OO(}m:’) dam construction procedure check dam
ation . o ' construction |
-works Vegetanon unprovement Carrying capacnty of rangeland Participate soil & water Acceleration of
- | (seedling), Vegetation production | 730 ha conservation enlightenment vegetation
plot4 ha, 3 watenng pomts activity, 41 ha anmual rotation
& - S plot, Watchman posting
Orchard terracmu A2 ha Reduction of soil loss : 81.5 Participate extension and Amonnt of
Imgahon fac1hty for orchard t/hafyr to zero, Apple training for cultivation of apples | production _
: production 40 thafyr N Job opportunity
I Commumty Development - = o :
Public {1) Structure measives S Indea {2) Non-structire measures Index
works | Upgrading of Bijeh Gerd mlgahon Production from 10~12 ha Agricultural extension Amount of
: : canals L~4 Okm farmiand with 20 liter/s promotion & training production
: additional water ' o
Commumty road unprovement L Transportation cost & ti.me Training for road
=9km - maintenaince :
Rugal water supply unprovement Additional capamty at 2020, Training for proper water use | Reduction of water
each v:llage 176 mslday and waler tariff use, safety supply
: : : o of water
Ground water monitoring 14 wells Conservatlon of groundwater Water conservation activity - . )
: : : Support for milk cow Carrying capacity
diversification : :
Extension service of Amount of
promotion & training for production
livestock & handicraft, '
R L R : e Low interest toan : ]
People's Extension of inigated fannland 10~12 ha Participate agricultural Amount of
participat ’ : : extension fraining production
ion - Fann road mprovement 476 I{m Transportation cost & time Participate training for :
works L o maintenance-
g Bul]dmg for collection, processmg Each village : 1.0t/day/village, Group & cooperatives for | Additional
& sale of milk and its products: Keonark Olya: St/day mitk production & sale, Food | production per cow
" o production for milk cows, 2,6651t

Diversification for mitk -
cows ; 750

_Mﬂﬁpmposa ceitter : each village

Promotion of group,
cooperalives & community
activities, Execution of
governmental extension

Group & cooperatives for
handicraft & agricultural
production & sale, Participate
extension training

Amount of
production sale &
meotne,
Community activity

services

Mechanjcal farfing

Amount of
produciion
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K5-19a Chaman-Goli Bazoft- Outline of Master Plan

| I Disaster Prevention Work

Public (1) Structure measurss - Index (2) Non-structure measures Index .
works +Check dam - Feriak & other Riv. : 5 Debris Capacity (3 yrs.), Intake ‘Iraining for operation & Prolonging the life of
: Neos. -Gusale Bar & Taba;ak Riv. : weir protection, Prevention of maintenance of disaster disaster prevention
19 Nos. river devastafion, etc, prevention facitities, facilities
Riv. treatment : Gusale Bar Riv. L=800m, | Protection of village Rd.100 m, - | Training for check dam
2-ground sill with spur dykes farmland | ha and cemetery, ete. | Sonstruction procedure
Landslide Protection: 6 locations Protection of Rd. L=6Km )
Rock fall priection: L=140 m at Kachooz | 5 houses with 40 people & Rd.
Gully protection : 20 gullies at Dorak Protection of farmiland . - - : -
: i : Soil & water conservation Acceleration of
enlightenment activity farmland and
R : -| rageland protection
Supply of grass seed, Soil & Acceleration of
water conservation enlighteriment | vegetation )
. L activity, Legislalivé measures. improvement
People's Check dam 14 Nos. Supplement main check dams Participate training for check dam | Acceleration of check
participatio (Debris Capacity 28,000m?) construction procedure dam construction
noo- Riv. treatment : R_bank of Bazoft Riv. Protection of farmland 2.5 ha & Participate operation and Prolonging the life of
works L=500m Feriak wllage mainfenance training for disaster | disaster prevention
i . : 3 -prevention facifities - facilities :
Gully protection: Looserock check dam Farmia.nd protecuon of 30 ha Participate training for check dam Acceleration of
75 Nos, construction procedure” farmiand protection

Soil erosion protection: Conteur bund
798 ha

Soil loss reduction : 2.31 mmlyr
to 0.95 mmfyr

Pariicipate soil & water
conservation enlightentnent

" Vegetation improvement (seedling), Carrying capacity of rangeland activity, 86 ha annual rotation Acceleration of
Vegetation produchon plot 4 ha, 1,019 ha plot, Watchman posting, vegetation
3 watering points Reduction of use of fire wood
. Forestland recovery: 4 hafyea.r Plantmg‘ 400 almond treef ha S )
II. Community Development ) P R L
Public (1) Structure measures - : Index : - | {2) Non-structure measures Index
works Upgrading of Gusale Bar 3-irrigation Production from 45 ha fa:mla.nd Agricultural extension promotion Amount of
canals : L=8.4 km : with 73 liter/s additional water & {raining production
Community road improvement : L= 6 km | Transportation cost & time Training for road maintenance R :
Rural water supply improvenent: each Additional capacny at 2020, Training for proper water use and | Reduction of water
Vll lage 1,682 m*/day water tariff use, safety supply of
water
Support for milk cow Carrying capacily
diversification R )
Extension service of promotion & | Amount of -
training for tivestock, production
handicraft & fish culture )
Low interést loan for Amount of
: L ’ i meéchanization production
People's Extension of irrigated farmland 45 ha Participate agncuttuml extension Amount of
pariicipatio : ) i training : . production
n Farm road improvement : 152 km Transportation cost & time Participate training for :
works : : o maintenance i s
Building for fish distribution: Gha[c Production: 200t/year Marketing Planning Amount of sale
Tabarak - : . L s
Building for collection, processing & sale | 5 location : 1.0day/lecation Group & cooperatives for milk Additional production

of milk and its products: 6 locations

1 location : St/day

production & sale, Food
production for milk eows,
Diversification for milk cows :
1,380

per cow 2,665t . -

Multipurpese center : 7 villages

Promotion of group, cooperatives

Amount of

Group & oooperatlves for .
& community activities, handicrafl & agricultural ptoduction sale &
Execution of governmental production & sale, Participate income, Community -
extension services extension fraiming © activity )
Mechanical farming Amount of
- - production
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_ K7-0-19-1 Sarbaz- Outline of Master Plan

1. Disaster Prevention Work

Public 1) Structure measures Index (2) Non-slructure measures Index
works *Check dam {North basin) : 20 Debris Capacity (4 yis.), Training for operation & Prolonging the life of
o Wes. Farmland Protection, River | maintenance of disaster disaster prevention
*Check dam (South basin) :: 14 | devastation prevention prevention facilities, facitities
Nos. s S - ) : Training for check dam

Landslide Protection:9 _1ocations

Farmiand 58 ha & Rd. L =
1.1 km

consiruction procedure

Soil & water conscrvation
enlightenment activity

Acceleration of
farmland and
rangeland protection

Supply of grass seed, Soil &
water conservation
enlightenment activity,
Legislative measures

Acceleration of
vegetation
improvement

Péople's Cﬁeck dam’: 12 Nos.

Suppletnent main check

Participate tratning for check

Acceleration of check

participati dams (Debris Capacity dam construgtion procedure dam construction
on ‘ 36,000m?) '
works - Rwer treatment : L= 3.5 km Protection of f'a:m]and 42 Pamclpatc training for
: ha - maintenance
Soil erosion protectlon Contour Botil loss reduction: 2.94 Participate soil & water Acceleration of

bund 162 ha mm/yr to 1.06 mm/yr | conservation enlightenment | farmland protection
Vegetation improvement Carrying capacity of activity, 173 ha annual Acceleration of
(seedling), rangeland 2,524 ha rotation plot, Watohman vegetation
Vegetation production plot 4 ha, ' ’ posting, -
: 3 watering points ;
H Commumty Development . : .
Public - | (1) Structure nreasures | Index {2) Non-structure measures Index
works - | Upgrading of 4—1mgatmn canals: | Farm production wﬂh 244 Agricultural extension Amount of
S =84km - . liter/s additional water promotion & training production
Community road tmprovemem Transportation cost & time Training for road :
L=20 kin : L mainteniance

Rural water supply lmpmvement:
i1 villages

Additional capacity at 2020,
2,637 widay

Training for proper water use
and water tariff

Reduction of water
use, safety supply of
water ]

Suppott for milk cow

Carrying capacity
diversification
Extension service of Amount of
promotion & training for production
apple, livestock & handicraft
Low inferest loan for Amount of
. . S S : mechanization preduction
People's _Extension of irrigated farmland 135ha Participate agricultural Amount of
participati | L SRR ! extension training production
on . | Farm road impm'vement :300km | Transportation cost & lime Participate training for
works o ) R maintenance :
Bu:ldmg for collectlon Production: 2,400t/year Group & cooperatives for Amount of sale
processing & shlppmg of apple 3 : apple production, collection, '
locations . grading, shipping & sale
Bmldmg for collection, 4 location : 1 0tday/location | Group & cooperatives for Additional
processing & sale of milk and its milk preduetion' & sale, Food | production per cow

products: 5 locations

1 location : 5t/day

production for mitk cows,
Diversification for mitk

2,665t

activities, Execution of
governmental extension

: s T e cows: 1,219 .
Multipurpose center : 7 villages - | Promotion of group, Group & cooperatives for Amount of
. : cooperatives & community | handicraft & agticultural production sale &

production & sale,
Participate extension training

income, Community
activity

services

Mechanical farming

Amount of

production
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K7-48 Tang Sorkh- Outline 6f Master Plan

1. Disaster Prevention Work

(2) Non-structire measures

Pablic (1) Structure measures Index : Index
works + Check dam ~ Tang Sorkh Riv, : | Debxis Capacily (12 yrs.), | Training for operation & Prolonging the
9 Nos, Farmland Protection, River | maintenance of disaster life of disaster
- Boshar Riv, R.barnk : 8 Nos devastation prevention prevention facilities, prevention
- Boshar Riv. L, bank * 3 Nos. ’ : Training for check dam facilities
construction procedure :
Soif & water consérvation Acceleration of
enlightenment activity farmland and
' ' rangeland
S L protection
Supply of grass se«d, Soil | Acceleration of
& water conservation vegetation -
enlightenment activity, improvement
: ' . - Legislative measures -
People's Check dam : 6 Nos. Supplement main check Participate fraining for Acceleration of
participation dars (Debris Capacily check dam consimction check dam
works 18,000m) . procedure ‘constriction
Soil erosion protection: Contour Soii loss reduction: 2. 96 Participate soil & water Acceleration of
bund 44 ha mmfyrto 1. 11 mm/fyr conservation enlightenment | farmland
o - “activity, 252 ha annual protection
Vegetation improvement Carrying capacity of rotation plot, Watchman - | Acceleration of
(seedling), range!and 756 ha posting vegetation
Vegetation production plot 4 ha, ' '
3 watering points
Forestland recovery: 2.5 hafyear Plantmg 400 almond tree/
. : ha
H. Community Development Y o
Public (1) Structure measures Index (2) Non-stricture measures | Index
works Installation of irrigation intake Farm production with 119 | Agricultural extension Amount of
facility on check dam at Tange liter/s additional water promotion & training production
sorkh River ' S '
Community road u-nprovemcnt Transportation cost & time | Training for road
L=5km : s | maintenance - : .
Rural water supply improvement: | Additional capacity at Training for proper water Reduction of
7 villages 2020, 274 m*day use and water tariff water use,
: : ' o safety supply of
Extension serviceof . | Amount of -
promotion & training for production
vegeiables; apple & ' -
handlcraﬁ :
Low interest loan for Amount of
s mechanization : production
People's Extension of imigated farmland Farm production with 119 | Participate agricultural Amount of
pariicipation i liter/s additional water extension training -~ - production
works Farm road improvement : 97 km | Transportation cost & time | Participate training for :
' ' ) ' ~ | maintenance . - S
Building for collection & Capacity : 3 t/day Group & cooperatives for - | Amount of sale
shipping of vegetables : Tange . ' vegetables & apple :
sorkh production, collection, . -
: : : : : : grading, shipping & sale
Building for collection, grading Capacity : 800 t/year . i
& shipping of apple: Tange sorkh S - : S L
Multipurpose center : Tange Promotion of group, Group & cooperatives for Amount of -
sorkh cooperatives & community | handicraft & agricultural production sale
activities, Execution of production & sale, & income,
governmental extension Participate extenm(m ‘Community
services ' training : activity -
Mechanical farming Amount of
: L production
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K8—28 Zeras- Outline of Master Plan

'L Disaster Prevention Work

Public (1) Structure meastres Index - (2) Non-structure measures | Index
works Check dam : 16 Nos. Debris Capacity (3 yrs.), Training for operation & Prolonging the life
. ) Farmland Protection, River | maintenance of disaster of disaster
- : : devastation prevention prevention facilities, prevention
Landslide Protection: 4 Rd. L= 13 km Training for check dam facilities
locations o : constiuction procedure
House relocation : 2 villages | 7Thouses, 360people, 3,700
: sheep & pgoat and 160 cows
Soil & water conservation | Acceleration of
enlightenment activity farmland and
rangeland
: ) | protection
Supply of grass seed, Seil | Acceleration of
& water conservation vegetation
enlightenment activity, improvement
- - : : Legislative measures
People's | Check dam : 9 Nos. Supplement main check Participate training for Acceleration of
participation . dams (Debris Capacity check dam construction check dam
works : R ) 9.000m3 procedure construction
Gully protection : Check dam | Farmland protection of 293 Acceleration of
486 Nos. -~~~ ha . ' - farmland
Soil erosion protection: Soil loss reduction: 3.19 Participate soil & water protection
Contour bund 1,724 ha mm/yr to 1.08 mm/yr conservation enlightenment
. L activity : -
3 watering points Acceleration of vegetation | 336 ha annual rotation plot, | Acceleration of
improvement ' ‘Watchman posting natural vegetation,
: Nutrition
improvemert for
S . livestock
1. Comimunity Developrient
Public 13 Structure measures Index (2) Non-structure measures | Index
works Cornmunity road Transportation cost & time | Training for road
i unprovement : L= 27 km ' maintenance -
Rural water supply - Additional capacity at Training for proper water Reduction of
improvement: 15 villages 2020, 313 m*day use and water tanff water use, safety
' fe : ‘ ' : : supply of water
Extension service of Amtount of
promotion & training for produciion
s o - . - livestock & handicraft
People's - | Farm road improvement : Transportation cost & time | Participate training for
participation | 285km . o ) maintenance
works Building for collection, 2 location Group & cecoperatives for | Amount of
processing & sale of milk 2.0t/day/location milk production & sale production
and its products; 2 locations : A
Multipurpose center : 3 Promotion of group, Group & cooperatives for | Amount of
locations (Beheoz, Darch cooperatives & community | handicraft & agricultural production sale &
Zangi, Lir Siya Shapouri) activities, Execution of production, shipping & meome,
. : : : govermnmental extension sale (4 locations), Comumunity
services B Participate extension activity
: fraining J
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11. IMPLEMENTATION AND O/M PLAN

fmplementatlon of the proposed projects w1[I be commenced in 2002, after completlon of the
Master Plan Study, and will be completed in 2020,

Under the leadership of Watershed Management Dcputy, Ministry of Jihad Agriculture, Project -
Coordination Committee for the 1mplementat10n of the projects should be established, Relevant
government organizations both in the local and central level should be orgamzed into the
committee. The tasks of the committee ar¢ a) to coordinate rules and tasks among relevant
government organizations, b) to adjust and allocate budget for the project 1mplementatlon c) to
manage pro;ect implementation . organlzatzon d) to prowde necessary information and
administrative assistance to project implementation orgamzatlor_r. '

For smooth imple_me_:ntarion‘ of the projects, Project '_Implcmenta.tiori qum’riittee:shouid. be
established. The main implerhentation body is to be Frovincial ]ihaﬂ Organization, Miniétry of
Jihad Agriculture. The Organlzatlon 1s to entrust the consultant with the detailed design of main_
facilities, to give the contractor an order of construction works by means of tendering, and to
supervrse and support vrllage organization for the operatlon and mamtenance of the project
facilities. The duties of the Project Implementatron Committee are a) to facilitate the vrllage
organization to promote villager’s participation into the pro_]ect 1mplemcntat10n b) to establlsh
_ rules and regulatlons for the management, operatlon and malntenance ¢) to prowde training
course to representatives of the v1llage orgamzatlon d) to implement the pro_lects in
. cooperation w1th v1llagc peoples,

The structural measures taken in the projects.are domprised of various works and facilities sriéh :
as flood and debris flow control facilities, irrigation facilities, roads and terracmg, gte. These -
are classified into two types of works from managerial aspect; operatlon management type ‘and
function managemcnt type. The subjects of operation and maintenance for the former type of
pro_]ects are a) establishment of organizational structure for operatlon b) establishment of
means of operatron c) collection of information needed for operation such as irrigation area, -
'market price, etc, d) training of operatronal engmeermg technoiogies &) collection of operatron'_
* fee such as fuel expenses and clectricity charges. And the sub_]ects for latter type of pro_lects are
a) establishment of organizational structure for mamtenance b) establishment of means of

mspectron and maintenance, ¢) trammg of maintenance engmeermg technologxes d) ¢ollection
of mamtenancc fee. . : '

The village organization shou]d carry out thc mamtenance works in prmclple The pro_lcct
implementation committee is to prep’ire the rules and regulatxon for management and
maintenance of the project facilities so that village organization mamtams the expected
operatronal function and devclopment effects. '
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12. COST ESTIMATION

Project cost at each Master Plan area is shown as follows.

Executive Summary

~ Vastegan Chaman Goli-Bazoft Sarbaz - Tang Sorkh Zeras
18,556,218,000 17,618,700,000 25,271,840,000 5,444,390,000 Rials 18,716,300,000
) Rials Rials : Rials - Rials

" US$1.00=8,000Rials  US$1.00=122 Japanesc Yen

13, PROJECT EVALUATION |

Purpose of the ﬁnaneral analysis is to assess such profitable pro_]ects as increase of irrigated
agriculture, promotion of fish culture and collectmg and gradmg center of apples and vegetable.
" Construction of check dam, river treatment, and landslide protectlon don’t generate profits, and
are excluded in the analysis. As a result, the proposed projects are financially feasible as a total.

Economic ahalysis is carried out to evaluate all proposed projects except for groundWater
momtormg, and commumty enhancement, because the benefits from these projects are difficult
to express in monetaly term. Results of economic analysis in view of EIRR are Vastepan:
- 25.6%, Chaman Goli-Bazoft: 24. 1%, Sarbaz: 49.7%, Tang Sorkh 31. 0%, and Zeras: 18.4%.
" These results shows that the proposed pro_]ects in the 5 Master Plan areas are economically
feasible as a total. Major benefits arc generated by increase of irrigated agricuiture,

: _d_ivers_iﬁcation to milk cow, and colleetmg and grading center of apple and vegetable.
14, REéOMMENDATION

0] Over grazmg

" Wide- spread and chronic over—grazmg situation is prevallmg in the study area, which is the
‘main cause of degradanon of natural vegelatton This is a country- -wide problem and the
Department of Livestock recognized the problems seriously. The Study Team proposed the
project of vegetation'recovery of rangeland and the project of produotion increase of alfalfa for
llvestoek feed. However, the projects would not solve the over—grazmg situation totally. For the
_ fundamental solution of this problem, control of the livestock head is inevitable. National level
legzslatlon measures would be reqmred for provmc1al level regulation of control of livestock
head. Substantial allocat_lon of head of livestock to individual farmers would be entrusted to
Shola based on the r'egulation of the province.

' (2) Prlot PrOJect .
The Study Team recommends prompt rmplementanon of the pro;ects Disaster prevention work
' mcludmg mitigation of flood, debos flow and landslide and natural environmental recovery
mcludmg soil erosron control and vegetatlon restoratlon are very urgent. However, projects
:proposed in the master plan are mtegrated and have many components and some project such as
soil erosion control and vegetation recovery have less implementation experience. Experimental
pilot project would be recommended in a selected area among the five (5) master plan study
~areas. The Study Teatn would like to recommend Vastegan as a pllot project area because of
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many components of projecf and accessibility and expected propagation effect, which will
cinable easy project hlonitoring, extension and propagation.

a) Purpose of the Project .

The project aims at reduction of poverty and improvement of natural environment. With reference
to the PCM Workshop held at Vastegan, the two major issues; low buying motivation (llvmg'
standafd) and youth’s migration to cities are raised. Therefore, reduction of poverty implies to _
stimulate people’s buying motivation and to improve living standard. In addition, youth’s migration
to cities will be reduced and then the local community will be revived. On the other hand,
improvement of natural environment implies to reduce the damage on farmland and to secure
income by decreasing natural disaster, and finally toﬁrovidc people safe and peace lifc.

b) Effects of the Project - _ _
- To reduce soil loss of about SIIt/ha/year (5 mm/year) to almost negligible and to stabilize and
maintain the productivity in the hilly rangeland, where the land suffers from severe soﬂ erosion
due to deterioration of vegetation by over gramng

-To crcaté annual incdmc of about 6,000,0.00 Rial for each family, which is equi‘.fé.lent to 60%
of present income, by converting lower productive rangeland to apple orchard with productiv_ity
of 40t/ha. '

¢) Components of the Projec.t
t5ha
Facilities:

Area;
Diversion Weir: 1 masonry weir

Irrigation Canal: L = 2,800m (Conveyance Canal = 1,300m, Main Canal =
Concrete Canal (B 0.20m x H 0.20m)

-1 SOOm)

Orchard Terrace: 15ha
Project Cost: 488 486,000 Rial

0O/M Cost: 27,202,000 Rial/year , -

Facility and Farming Breakdown of O/M Cost (rial/year)

O/M Cost . | Adm. Cost | Labor Cost Material
. : : : Cost

Water Source (Diversion Weir, Canal) 2,849,000 191,000 1,011,000 1,647,000

Orchard Terrace 1,778,000 0 1,430,000 348,000

Farming Cost 22,575,000 L 9,375,000] 13,200,000

Taotal 27,202,000 191,000] 11,816,000] 15,195000

Composition 100% 1% 43% 36%
Participants: 75 families (0.2ha/family} participating among 600 families in 4 villages.

Breakdown of the Project Cost (rial)

Facility
Total Cost Adm. Cost | Labor Cost Material
ST . ) Cost
Water Source (Diversion Weir, Canal} 264,507,000} 35,496,000] 31,352,000| 197,659,000
Orchard  Terrace  (including apple 223,979,000 10,666,0001 171,628,000} 41,685,000
nursery) : : i : ‘
Total 488,486,000| 46,162,000f 202,920,000] 239,344,000

Composition

- 100%

9%

42%

49%
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Trees per family: 80 tr_ee_s' (1tree/25m? x 2,000m’=80 trees)
Benefit of the Project: 32,800,000 Rial/ha x 15ha = 492,000,000 Rial
492_000,000 Rial/75 families = 6,560,000 Rial/family/year

=60% of Present Income
(Present Income: 10,300,000 Rila/family/year)
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