10 PLAN FORMULAFION
10.1 Basic Policy of Master Plan _

10.1.1  Overall Goal and Project Purpose

The Study area locates in the Zagros ‘mountain range with average a.ltltude of approx. 3 000 m, The
_area has been degraded by decrease of the vegetatlon and the forest arca due to overgrazing and
cuttmg trees for fuels and reclamation for increase of the new cultivation area. In casc of heavy ramfall
" or rapid snow melting, ma.ny types of disasters such as debrs flow and ﬂood are antlclpatcd The area
is suffering from a vicious cycle of natural—soclal enwronment “Deerease of farm income (Poverty)
Further explmtatlon of land - Degradanon of natural environment — Natural disasters and damage to
| farmland - -decrease of productmty of land —Decrease of farm income (Poverty)” The v1elous cycle is

' schematlca.{ly showm below, and the regional socxety is facing the danger of collapse

Unsuitable dry farming

Decrease of forest resources by fue! collection
- |Decrease of vegetation of rangeland hy overgrazmg

@er exploitation of land ] -

Accellation of soil erosion
Increase of surface runoff -

Intensified flood and debris ﬂo@ damege farmland
Degradetion of farmland and decrease fertility

L Population increase

Decrease of farm income
(Poverty)

Figure 10-1 Vicious Cycle of Environment Degradétion and _Poverty |
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The existing conditions of each component of vicious cycle are as follows:

()] Desfructlon of natural envrronment
© — Decrease of forest resources by fuel collectlon
- Decrease of vegetation of rangeland by overgraz.mg
.~ Improper practice of dry farming

) Increase of soil erosion and increase of dJrect runoff of ramfall
- Increase of soil erosron _
L o- -Increase of direct runioff of rainfall

3) “ Intensified ﬁoo_d and debris flow and degredaﬁon of farmland
=~ Intensified flood and debris flow - '
- -Degradation of farmlaild and decrease of crop yield

' (4) Decrease of farmer’s income .

Farm 1 meome would decrease as the agnculture productlon decrease because of the damages to crops
* and farmland Furthermore farmers have to bear the expense of the recovery and reconstruction of
damaged f'armland and 1mganon facilities. '

{5) Over explortatron of land _

. Farmers would expand reclamatlcn of new land for dry farrmng without proper facilities to prevent
erosion in order to keep their income level and farmers raise too many livestock more than the number
within the c_arryrhg capaeity,'\shioh 1eac_1 to the over 'exploitation of land. ' |

The overall gcal of the master plan is to break thr the above VlCIOUS cycle at two nodes of the

“Degradatron of natural environment” and “Decrease of farm income. Tn order to realrze 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 \eater

3) Restoration and improvement of rangeland vegetetion

4) Improvement of living standard _ o

5 Improvement of agncuiture productfmput marketlng and agnculture extension

The aehrevement of these pI‘OjeC‘t purposes could be expressed in terms of followmg tangible indexes.
' '_Several approaches to each pr0]ect purpose are considered, and eaeh approaeh forms an individaal
project. Executron of each approach (project) will produce an effect (effects) on the pmJect purposes
.The eﬂ'ect maust be expressed by ta.nglble mdexes
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(1) Project Purpose-1: Mitigation of flood, debris flow and landslide damages

Achievement Index: Scale and frequency of disaster by flood, debris flow and landslide

1, Approach (Project) to Mitigation of flood, debris flow and landslide damage

A Structure measures

1-1 Construction of check dam : In order to trap the sediment and reduce the riverbed gradient and stabilize the
riverbed, construction of check dam is proposed. Normal size of check dams will be constructed by public work
whereas small check dam to prevent expansion of pully erosion in farmland will be conshucted by people’s
participation.

1-2 River improvement : Channel work and river treatment are planned in minimum extent to prevent further
damages where damages were caused by the past flood.

1-3 Relocation of houses : Relocation of houses is planned only in Zeras where houses are located in hazardous area
of debris flow and rock fall.

1.4 Landslide protection : Landslide protection is planned only in Sarbaz to stabilize the area of villages, roads and
farmland, providing drains for snow melting water.

1-5 Rock-fall protection : Rock-fall protection i planned only in Chaman Goli-Bazoft along the road with hazard of
rock fall,

B : Non-structire measures

1-6

Training for procedure of small check dam construction, and maintenance & operation of disaster
prevention facility (by people's participation) : Improve awareness of disaster prevention necessity and O/M of
disaster prevention facility by villagers,

Notc O/M = Operation & maintenance

(2) Project purpose-2: Reduction of soil erosion and conservation of water

Achievement Index: Sediment amount, Numnber and scale of gully erosion

2. Approach (Project) to Reduction of soil erosion and conservation of water

A ; Structure measures

2-1 Soil ervsion protection : Soil erosion of steep farmland is profected by contour bund and gully protection in
Charman Goli-Bazoft and Zeras
22 Ground water meniforing & control : Groundwater monitoring system is planed for Vastegan area where

groundwater exploitation seems to exceed the safety vield.

B . Non-structure measures

23

Enlightenment for soil & water conservation activity : Awa.reness of soil & water conservation necessity is
improved

(3) Project purpose-3: Restorationfimprovemeni of rangeland

Achievement Index: Vegetation coverage

3. Approach (Project) to Restoration/improvement of vegetation

A : Structure measures

3-1 Rangeland vegetation improvernent : Seeding and rotational use of rangeland ancl pmv1smn of water point for
animals are planed to make the vegetation recovery,

3-2 Orchard Terracing : Orchard terracing is applied for the steep slope rangeland in Vastegan to prevent further soil
erosion as well as production of Apples.

3-3 Forestland vegetation recovery : Almond tree plantation is p]armed in the forestland with poor veuetahon in
Chaman Goli-Bazoft, Sarbaz, Tang Sorkh and Zeras.

B : Mon-structure measures

34 Legislative measures on vegetation improvement ; Rotation use of rangeland and legislalive measures such as
walchman posting & authorization, efc. in order improve vegelation.

35 Supply of grass seed : Grass seed is supplied to inprove rangeland vegetation.

36 Allocation of vegetation production plots, and watchman posting : By posting authorized watchman, the

vegetation condilion in rangeland is improved.
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“)

Project Purpose-4: Improvement of living standard

Achievement Index: Income, Job opportunity

4. Approach (Project) to Improvement of living standard

A : Structure measures

4-1 | Imcrease of irrigated agriculture: By the rehabilitation of existing irrigation canal the saving water can be applied to
the land now under rain fed farming, It will increase agriculture crop production.

4-2 | Fish culture promotion: Fish cultwre of rainbow trout is planned in Chaman Goli-Bazoft and Sarbaz.

4-3 i Collecting and grading center of apple and vegetable: Apple grading facilities are panned plantied in Sarbaz and
vegetable and apple grading facilities are planned in Tang Sorkh.

4-4 | Rural water supply fmprovement: Rural water supply improvement is planned by extension of distribution
pipelines to the out-of-service area and construction of additional reservoir tanks

4.5 | Rural road improvemeni: Rural road improvement is planned including paving with asphalt and construction of |
bridges.

B : Non-structure measures

46

Diversification to milk cow: A munber of sheep and goat is converted to milk cow in order to decrease the pressure |
on the rangeland and increase the job opportunity of processing milk and give profit to farmers.

(8)] Projeét Purpose-5: Improvement of agricultural productsfinput marketing and extension of

agriculture technology

Achievement Index: Number of cooperative members, and number of attendance to extension services

5. Approach (Project) to Improvement of agricultural productsfinputs marketing and extension of agricultural
technology

A : Structure measures :

Building & facility for cooperative activity : In order te stabilize the price of agriculture product and input and

5-1
also strengthen agricultural extension service, building & facility for cooperative’s activities are planned.

5.2 Community center building : Building for conducting enlightenment activities against natural disaster, health
service promotion and improvement of living condition to women is ptanned.

B : Non-structure measures -

53 Establishment of cooperative : In order to stabilize the price of agriculture product and input and also strengﬂzeﬁw
agricultural extension service, establishment of cooperatives are planned
5-4 Community enhancement : Enlightenment activities against natural disaster, health service promotion and

improvement of living condition to women are conducted.

The relation of Project purpose — Approach — Effect - is shown 1n Table 10-1-1,
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Table 10-1-1 Project Purpose - Approach - Effect

improvement of
naturzsl environment

damage

banks are stabilized
* Damage caused by debriz fiow on farmland, ete.
are mitigated :

Qverall Geal Project Pgrpose frie Approach (Project) oy T
{Stvetural Measures
Reduction of 1. Mitigation of fleod, + Damage caused by flood, I-1.Canstrustion of check dams + Scdiment is reduced ’ - i - Amount of sediment
poverty and debris flow, and tandglide § debris fow, and landsfide + Riverbed gradient is reduced, and riverbed and it's | - Trapped sediment

- Seale and frequency of dood & debris flow
damage

1-2. River treatment .
(Vastegan, Chaman Goli-Bazoft, Sarbaz)

+ Damage caused by flood on farmfand, ete. along
the river are mitigated -

+ Scale and frequency of flood damage

1-3.Relocation of houses in hazard of debris

- Damage caused by debris Sow & pully erosion in

- Seale and frequency of damage on houses, people

flow & gully erosion (Zeras) hazard area are reduced & livestock caused by debris flow & gally erosion
1-4 Landstide protection, + Landsiide-registatice on villages, farmiand, roads, « Scale and fequeney of Jandslide damage
(Chaman Goli-Bazoft, Sarbaz, Zeras) etc, i increased

1-5.Rock-fall protection « Damage caused by rock-fail is reduced + Scale and frequency of damage on houses, pesple
(Cheman Goli-Bazoft) & livestock causcd by rock-fall

Non-giructural Menenres

1-6, Training for precedure of small check
dam construction, and O/M of disaster
prevention facility {by people's participation)

* + Awareness of disaster prevention necessity is

improved
- O/M of disaster prevention facility will be done by
villagers

+ Number of villagers participated in cheek darn
construction and O/M of disaster prevention facility

2. Reduction of soil
crosion and conservation
of water

- Soil loss arouttt
» Number and scale of gully
erosion

uctural Messnires

2-1,Contour band {Chaman Goli-Bazoft,
Sarbaz, Tangsorkh, Zeras)

Soil erosion at steep slope farmiand is decreased

Soll loss amount

2-2, Groundwater monitoring & control
(Vastegan)

» Ground water deposit is stabilized
- Equal distribution of irrigation water is attained

+ Ground water level
- Area of irrigated farmland

2-3, Enlightenment for soil & water
conservation activity

improved

{Check dam construction) {Charnan Geki- Gully erosion at gentle slope farmland is decreased Seale and frequency of gully erosion
Razoft, Sarbaz, Zeras)
onstructural Mearuroy Awareness of soil & water conservation necessity is | Number of villagers participated in soil & water

conservation acthvity

3, Restaration/
- |improvement of vegetation

» Sediment amount
« Vegetation coverage

Struétural Measures

3-1.Rangeland vegetation improvement

"{(scedling, water point)

» Carrying capacity of rangeland is increased
- Damage on farmland cavsed by soil erosion is
decreased

- Vegetation coverage
- Sediment amount
« Camrying capacity of ivestock

3.2.Orchard ferracing
(Vastegan}

3-3.Forestland vegetation recovery {almond
tree plantation) (Chaman Goli-Bazoft,
Tangsorkh}) :

« Damage ot farmiand cavsed by sofl erosion is
decreased . :

» Sediment amount
= Orchard production

+ Forest coverags

Non-giructural Measures

3-4.Legislative measures on vegetation
improvement

3-5,Supply of grase seed

3-6,Vegetation production plet, Watchman
posting

-Rangeland vegatation is improved and casrying
capacity is increased

“Soil eresion Is mitigated and damage to farmland is
reduced

* Nurnber of Legistative measures
- Amount of seed supply
« Proteeted areas & number of watchman posted

(Diversification to milk cow) (Vastegan,
Chaman Goli-Bazoft, Sarbaz, Zeras}

+ Number of lvestock in rangeland are decreased

- Number of livestack per unit area
» Number of milk cow per unit arca

Structural Mearrer
4. Improvement of living - Income 4-1.Upgrading of immigation canal (Vastegan, | - Farm lebord income are increased + Amicusit of production
standard - Job opportunity Charnan Goli-Bazoft, Sarbaz) - Employment apportunities are increased + Job opportunity

- }4-2 Fish culfure promotion

(Chaman Goli-Bazoft, Sarbaz, Zeras)

« Fishermen's income are increased

+ Employment opportunities arc increased

- Consumpiion of fish is increased, and protein
source shift from goats and sheep fo fish

- Amount of production
+ Job opportunity
- Amount of fish consumption

4-3.Collecting & grading center of apple
and/or vegetabls (Sarbaz, Tangsorkly)

+ Farm [abors incomne are increased
- Employment opportunitics ate increased

- Atnount of production
~ Job opportunity

4-4. Rural water supply improvement
(Vastegan, Chaman Goli-Bazoft, Sarbaz,

- Safety water is provided
- Waler is stably provided

* Volume of water supply  {m3/vear)

Tangsorkh)
4-5.Rural road improvement

- Transportation cost of agricultural products are
deereased
+ Information and commodity flow arg activated

» Transportation cost
~ Saved time by road improvement

4-6. Building & facility for production,
{processing & shipment of agricultural and

+ Farm lebors income are increased
+ Empioyment opportunities are increased

- Number of building & facility
- Amount of production & shipment

community achivifics

agricultural preducts/ member

inputs, marketing, * Number of attendance to
extension of agricultural extengion serviges
technology, and

JslrenglhenEg of

appropriate prices

- Amount of dairy products and handicraft products
are increased

- Extension services for agriculture and Hvestock are
implem

milk products, and bandicraft
(Orchard terracing) » Income from produced orchard is increased - Amount of production
(Vastegan) - Job vpportunity
ot Mensres
4-7.Diversification to milk cow (Vastegan, + Parmers income ars inceeased - Amount of production
Chaman Gali-Bazoft, Sarhaz, Zoras) * Job opportunity
i Structural Meagures
3. Improvement of  Number of cooperative $-1.Butlding & Cacility for cooperalive activity | - Price of agricultural products are adjusted fo - Amount of production

» Number of cooperative member
» Number of implemented extension services
* Number of attendance to extension services

5-3.Establishment of cooperative

» Price of agricultural products are adjusted to
appropriate prices

- Amount of dairy products and handicraft products
are increased

+ Extension scrvices for agriculture and livestogk are
implem:nted -

5-2.Community center building - Enfightenment activities against natural disasters are | - Mumber of implemented activities
carried out » Number of participants
+ Heslth service are promoted
- Activities of improvement of Iiving condition to
women are premoted
Non-structural Measuren

~ Amount of production

~ Number of cooperative member

* Number of implemented extension services
~ Number of attendance to extension services

5-4.Community enhancemsnt

» Enlightenment activities against natural disasters are
carried out :

+ Health service are promoted

+ Activiies of aprovement of ving condition to
women are promated

» thunber of implemented activities
* Number of participants

Note : OM=0peralion & maintenance,




10.1.2 Basic Policy for 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 appropnatcly With these measures, restoration and/or
improvement on the devastated terrain will be accomplished and maintained properly, and eventually
ﬂo’od/d_ebﬁs_ﬂo'w' and soil erosion is to be lessened and/or nitigated. '

| There are so many places physrcally required to take actions 1mmed1ately However, it is not
7. 'practlcally possible to 1mplement disaster prevention measures for all hazardous places from the
: v1ewpomt of cost and benefit. Thus as direct ob_]ectlves protectlon of villages, farmland and
mfrastructurc such as roads and 1mgatmn facilities is planned as disaster prevention measures. In the
pla.n formulatlon the required number of facxhtles is exammed based on the characteristic of each
mastcr plan area, and the urgency, which is dcpendent on the correlation between direct objectives for
protec’aon ancl degree of devastatmn

Check dams, one ofthe majbr disaster 'prevé.hti.ori facilities, have functions :j_f not only storing capacity
- for debris but also are expei;ted to mitigate the riverbed gradient, prevent vertical/horizontal erosion of
the river course, stabilize the foot of _sldpe, pre;.reﬁt the movement of unstable sediment left on the
" riverbed, prévent devastation of riverbed” and river banks and reduce the sediment to be carried
~ downstream, In the planning of chcck dams, these functlons are taken into consideration bascd on the
charactenstlc of each master plan area. '

In the planning of check da_ms and river treatment, the 25-year design flood discharge is taken into
consideration. The materials available at sites are planned to utilize as much as possible and the
reduction of oohs_tr_uction cost is envisaged. - '

River-sediment data r_ars very few, and only suspended load data are available at the flow gauging
st'at.iplis.ir.l and éround the m;;,ster pla.n. areas. Thus, sediment vbluine_ for check dams is estimated with
feferénce to the spéciﬁc' sediment volume of the. dams planned in the basin nearby. In case no dams
nearby, the spe<:1ﬁc sediment volume is assumed based on the characteristics of the terrain, geologlca,l

' condmon and river condltu)n

La’ndslide has no direct damage on villages, hoW'ever causes damage on farmland, roads and irrig.ati'on
canals. Extemal factor of landslides in the master plan areas is saturation of surface water fed by
i ralnfall or snowmelt Whlch makes the slope unstable. 'Ihereforc the countermeasures planned here is
the dramage system compnsed of vertical/horizontal ditch and drop chute in order to drain surface
© water securely On the other hand, the main cause of landshdes along the river is niverbank erosion at

' _ the foot of the slope In such cases check dams are eﬁ'ectwe in order to prcvent vertical/horizontal
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erosion of the river course and stabilize the foot of landslide slope. In addition, countermeasures are
also taken into consideration only the landslides, which cause damage on direct objectives for
protection,

There is anther aspect of disaster prevention works although those measures do not act directly to
disaster prevention, The erosion caused by the dégradation of the watershed area becomes serious
problem, which produces materials for debris flow. The countermeasure to control sedimentation is
fundamentally equal to the countermeasure to control surface erosion in the watershed area. Vegetation
recovery by means of controlled number of livestock and period of grazing, spreading seed of natural
vegetation, control of cutting forest trees by substituting other fuel, forestation, control of the new

reclamation land and improvement of cultivation method will be examined.

Non-structural measures, such as waring and evacuation system during disaster, and training for

operation and maintenance on the disaster prevention facilities are to be examined.
10.1.3 Community Development

Most of the inhabitants are poor aud have no awareness of disaster which is caused by the degradation
of basin environment through overgrazing and éutting trees. The rural imhabitants should have
economic stébility to spai'e their resources by themselves for the facilities to prevent disasters. Some
amount of capital accumulation will be necessary as only the people 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.

(1) Potential for Development _

The Study Areas are generally very far from cities and in the mountainous area where the natural
environments are deteriorated by over grazing and forest destruction. Marketing places are limited
such as in and round their villages. Large marketing places are far from the areas. Access roads are not
paved. Even if mail roads to access roads are paved, they are heavily steep and undulated. Limited
areas are near markets. Main activities in the areas are agriculture and livestock. Other is fish culture
using good spring water. Handicrafts such as making of gilirh and carpets are conducted in some areas.
Land for agriculture is limited. Existing agricultural land is located in the mountainous area and lack
of irrigation water. On the other hand, population in and around the areas is increasing and that of
townships and cities is more rapidly iﬁcreasing. It causes a increment of unemployment rate and heavy

problems in the country. It is also necessary to secure the food supply.

Development potential in the areas is Jimited. However, production increasing for wheat, barley and
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feed would be expected in some areas, provided the construction of irrigation facilities at the perennial
rivers. It is also expecied to change into cow grazing and make milk and milk products, which is less
affected to the environment than the present traditional livestock keeping. It is expected to increase
handicraft such as making of gilim and carpet using the wool in the areas or raw materials gotten from
cities, There are some places expected for fish culture utilizing springs and good water rivers. For
solving over grézhlg fundamentally, it is necessary to reduce number of sheep and goats drastically.
However, rapid reduction will cause destruction of present livestock keeping system depending on
sheep and goats that has been traditionally developed and will result in social disorders, Therefore it is
necessary for reducing sheep and goats to change present livestock keeping system gradually to milk
processing system that makes to add values as well as restoration of vegetation in the rangeland and

increase of fodder crop production such as alfaifa.

(2) Development Policies _
Land size and production are limited in the Study Arcas and the arcas are far from marketing places.
Therefore, development policies for marketing/processing/rural industry would be considered as
follows: ' _

1) To formulate the group producing and selling as possible for increasing the efficiency. To
cinphasize the produéers’ marketing strength throngh the unity of producers,

2) Therefore, to establish groups and cooperatives and conduct the activities systematicalty
and intentionally,

3} For group formuiation, to select the products which are produced at present or possible to
produce in the future and to choose villagers as its members who have intention to
developing their activities,

4) For cooperative establishment, to establish one cooperative per village as a rule, the
cooperative includes various groups. Minimum unit should be as same size as that of
Iran’s adminis_tration. Minimum number of houscholds may be 40-50, In case of smaller
villages than that, it 1s considered that groups will be able to be established by means of
uniting a few small villages near around. However, it is not considered in this stage,

5) To apply the participatory development scheme for strengthening the activities by
villagers and their groups, and ' '

6) To promote the firm formulation of groups for receiving the training and éd_ucation by the

govemnment and to promote the implementation.

.(3) Development Plan for Marketing/Processing/Rural Industry

Analyzing the areas’ conditions based on the above development potentials and policies, development
plans would be designed for bandicraft, training and education during the short-term (5 years), for
technology transfer and primary processing during the medium (10 years) and for making milk and

milk products during long-term (20 years) as follows. It is necessary to apply the participatory
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approach and .proper training' and education by the government for promoting these development plans.
The promotion of these development plans should be required the further feasibility study and detailed

design study.

Table 10-1-3- lMI}_e_\.Lglopment Plan for Markctmglljrocessmg[&ural Industry

No. Plan __Outline Period
1 Handicraft promotion 1. Mak.mg of good quality carpet Short term
2 Mulli-purpose training center 1. Crop diversification, Short terin,
’ 2. Plant protection, Medium tetm
3. Primary processing, ' '
4. Handicraft,
5. Cooking, nutrition,
: . 6. Health hygiene ‘

3 Training and education | 1. Crop diversification, Short term,
(technology  transfer by the | 2.  Plant protection, Medium term
government) 3. Primary processing,

' 4. Handicraft,
5. Cocking, numtron
: : 6. ' Health hygiene
4 Milk production, processing 1. Making of milk product (yogurt butter, | Mediwum tenm,
| 1.7 Milk products " Kashk, Long term
2. Milk production 2. Mik producnon and sale -
5 Flsh culture _ : 1. Rainbow trout production and sale, Medium term,
: {Others: carp production and sale)} : Long term
6 Frult processing 1. Apple collecting and prading facilities | Short term,
- Collecting and grading center (Others: grape collectmg and gradmg in | Medium termn,
(()thers cooling storage facilities, | future) Long term
Juice making or Jam making) - : L
7 Horticuitural crops processing 1. Fruit vegetable crops (brtter gourd, | Medium term,
3 1. Collecting and grading center cucumber, eggplant) - Long term
(Others: cooling storage, Juice | 2. Leaf crops (cabbage, lettuce, spmach) -
making) 3. _Root crops (potato, carrot)

Thés.e'development plans include “Structure' Measure Plans™ and “Non-structure Measure Plans”.
These two plans cannot be divided each other. They should make up for each other for
accomplishment of themselves. Structure Measure Plans include procurement of eqmpment and
matertals, establlshment of facrlmes cte. On the other hand, Non- structure Measure Plans include ._
establishment of groups ancl cooperatives, trammg and education by govemment to said groups and
_oooperatlves

| Gy Proposed Plans and Village Selection Cntena _
Proposed plans for Marketmg/Processmngura] Industry and erage selectlon cntena are determmed
hy means of the followmgs (1) One part of selection criteria is taken into consrderatxon the srze of
village, srze of ﬁeld number of hvcstock devclopment situation, accessrblhty to markets, etc based on
the socioeconomic survey of the Study Areas, and (2) other part is taken account of proposed areas’
infrastructure plans, land use plans and production plans, . E
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Table 10-1-3-2 Propdsed Plans, Selection Criteria and Name of Arca (Number of Village)

: _ . Name of Area
No. Proposed Plan Selection Criteria (Number of
selected Village)

1 Establishment of groups and | More than 40-50 households in village, more than | Vastegan (4),
cooperatives for handicraft - | 20 households are active for handicraft at present. Bazoft (1),

Sarbaz (1),
' . Zeras (4)

2 Estabhslunent of nmlt[ pmposc More than 3G households in village. Vastegar (4},
training center : ) Bazoft (7),

: Sarbaz (7},
Tang Sorkh (1),
: - Zeras(3)

3 Traimng and education plan (by (Conductmg traumg and educatton to wllagers
povernmertt) using the mr.dtt»pwpose training facilities, )

4 Establishment of groups and Tolerable houscholds in vﬂlage at present, more | Vastegan (4),
cooperatives for . milk { than 100 heads of cow graze : Bazoft (),
processing cenfer ) Sarbaz (4),

. L _ . _ . _ Zeras (2)

5 Collection _and  distribution [ Tolerable households in village at present, more | Vastegan (13,

center for mil.k thian 2.50 heads of cow grazed. Bazoft (1),
More than 500 heads of cow grazed tiear the Sarbaz (1)
village. -

6 Marketmg plan of ﬁsh culture Toégrabcelg 1}musﬁholds i village at present, being | Bazoft (1)

roducts rodu y villagers inhow i
P : . II:Iot being produccd by entrepreneur. (Rainbow frout),
7 Establishment . of applc In case of large scale: more than 300ha apple field | Sarbaz
- | collecting and gzadmg center in village. (Large st.alc)
In case of small scale: more than 100ha apple field Tang Sorkh
. ' L in village. (Small scale)

) Establishment of horticultural | Good accesmblhty, Cons;demble market 1 is near the Tang Sorkh
crops collectmg and grading | village. -

_.| center - More than 30ha horticultural ﬁeld at present
Remarks

Details are referred to ANNEX K-15 Proposed Development Plans & Selection Criteria.
10.1.4 Public Work and People’s Participation

~These civil works such as construction of check d.a'ms,. rehabilitation of rural road and rural water
supply wﬂl be.implcxnentcd by public works in'principle. In this case it is very important that people’s
particijsation is not for saving investment by using free labour force from pcople’s groups, but for
strengthening the people for sustainable dcvelopment.

To ac}ueve commumty developrnent under people’s initiative, an mtenswc approach to the village thh
' _techmcal information for plan formulation will be needed, and orgamzmg and strengthening user’s
com_mlttees will trlgger community developmcnt activities and reduction of vulnerability, then finally

achieve a successful disaster prevention and community development project.

It is vitally importaﬂt to select the farmers group andfor_ organization, who have strong willingness for
devefopment and are pbsitive to pay for their share of project cost. Emphasis should be placed on the
“Partxcnpatory planning and 1mplementat10n for the success of sustainable and positive dcvclopment
' The promotlon of the better fanner s participatory orgamzatlon is also 1mportant to get the official

subsidies tothe prOJect and to receive the governmental training and education.
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People’s participation will be promoted step by step in the process of project implementation, Relevant
government organization, especially in the prdvincial' levers, should assist and facilitate the
enhancement of the village organization. There are tree steps in the process -of the project
implementation to enhance function of the village organization.

First step is at the beginning of the broject implementation, and the village organization will be
established based on the villager’s willingness to participation in the projects. Al members belong to
the village organization will panicipate in the decision making process of their organization, and
participate in the activities of the organization. Through these activities, a sense of participation will be
formulated.

At the time of commencement of the project, plan of operations and detail activities of the villager are
already designed by the govemment The village organization, therefore, just receive the planned
project. 1t shouid be noted that some of the mernbers of village orgamzataon is dubious about for the
result and effect of the project. The govermnment officers have to make close communication with the

village organization and build up intimate relations with them.

Second step 1s at the time of menitoﬁng of the project. In the monitoring activitjee, villagers grasp the
problem faced in the project implementation, and discuss how overcome the problems. The results of -
the monitoﬁng are put inte next activities. The village organization reviews their activities and
Hproves their original plan by themselves. Through these activities, villagers can formulate and

enhance a sense of ownership for the development projects.

Third step is at the time of .completion of the project. At this time, government 6rganjzation will hold
the workshop for project evaluation under part;cxpatlon by village organization. The result of the
project evaluation will be put into the next project activities. The village organization will choice next
activity among the master plan projects, or will make new project p]an based on their mllmgness to
development. The govemment organization for project implementation have to support and facilitate
villager’ selection of next activities.

Under the above concept, the Study Team approached the rural people to dxscuss their needs, issues
and willingness of people’s participation during the field survey espemal]y in the village snrvey and

tried to make the information eﬁ'ectlve to formulate the community development plan,

Consequently, it is considered that these targets will be fulfilled through the combination of both 1
Disaster Prevention Works and H - Community Development which will be categorized into (1)
Structure Measures and (2) Non-structure Measures and should be implemented through both Public
Works and People’s Participation
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These categorized works can be shown in the following matrix table.

(1) Structure Mieasures | (2) Non-structure Measures

I Public
Disaster Works
Prevention People’s
Works Participation
I ' Public
Community Works
Development

People’s

Parlicipation

10.2 K4-1-9 Vastegan
10.2.1 Construction of Check Dam

(1) Specific Sediment Discharge .

In order to estimate sediment discharge of each check dams on Gela River basin, the specific sediment
discharge of 400 m*/km’fyear is applied, while that of the valleys on the steep cliff, 100 m*km’*/year is
adopted. :

(2) Southem Part of Western Upland

This area is categorized as surface erosion type and erosion is very severe here. Therefore, main check
‘dams are allocated to the key points of the upland basin in consideration of the existing check dams,
design flood discharge, terrain of the dam sites and tributaries. Thirteen main check dams are planned
mainly at just downstream of the confluences of tributaries in order to mitigate the riverbed gradient,
prevent vertical/horizontal erosion of the river course, stabilize the foot of slope, prevent the
movement of unstable sediment left on the riverbed, prevent devastation of riverbed and river banks

and reduce the sediment to be carried downstream.

On the other hani ten check dams are allocated between main check dams in order to supplement
their function. The implementation is to be entrusted to people’s participation.

Type C is applied for main check dams and Type D is for check dams.
(3) Narrow Gorge
Three main check dams are planned at the narrow gorge on the Steep Cliff, where all the tributaries on

the Western Upland join and flow down into the Eastern Lowland. The main purposes of these dams

are to dissipate flood flow energy and to store the sediment. In addition, recharge for groundwater is
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- expected throngh the impoundment of partial floodwater. Thus the implementation of these dams
“should be carried out after the completion of check dams in the upper reaches. '

In view of the river condition, Type A is applied'for three dams.

(@) Steep Cliff Area around Nasir abad : ; .
Five main check dams are planned on the valleys at the Steep Cliff Area around Nasir abad. Behind
Nasir abad, two check dams are allocated in order to prevent the debris flow hit to the v1llage directly.
North of Nasir abad, also two check dams are allocated for the protection of farmland and a farm road
in the downstrcam area. The last one is sited at the south of Nasir abad so as to decrease the direct
damage on the spring, which is the source ofi 1mgat10n canal and fishpond, fannland and a ﬁshpond
Type Cis apphed for main check dams.

(5) Steep Cliff Area around Vastegan

" One check dam with Type C is planned on one of the valley at the Steep Cliff Area a:ound Vastegan
for the protection of farmland in the downstream area.

(6) Outline of Check Darns _ _
The total number of check dams by type is summarized as follows;

Main check dam (Type A)3 Nos.
Main check dam (Type C) ................ e s ool 19 Nos.'
. Check dam (Type D) .......coocoovvnee e SRSV P SO 10 Nos.

(7) Effect of Check Dams _ .

As aforementioned, check dams, one of the 'major disaster prevention facilities, have functions of not
only storing capacity for debris but also are expected to mitigate the riverbed gradient prevent
vertical/horizontal erosion of the river course, stabilize the foot of slope, prevent the movement of
unstable sediment left on the riverbed, prevent devastation of riverbed and river banks and rediice the '
sediment to be carried downstream. However, storing capacity for debris is the only clear mdex of |
effect. The total vacant volume (storing capacity for debris) of main check dams is around 110,000,
that of existing check dams 120,000m°, and that of 10-check dams by people s parttc;patzon 30,000m*
(3,000m® per each) and totally become 260,000m®. On the other hand, annual sediment dlschalge is
estimated around 15,000m®. Thus, the total vacant volume is equivalent to about 17-years of
sediment discharge. | ' ' ‘ ' .

- 158 -



10.2.2 River Improvement

After the completion of the check dams in the upstream, the riverbed scoring is expected on the lower
réach, downstream of the lowest check dam {No.106). The flood prone plane forms gently sloped
alluvial fan, therefore, as countermeasures, the river is improved with channel works and also its
channel section is treated.

River improvement plan is devided into two parts; 1) .Channel work sections are planned from the
lowest check dam (No.106) to the bridge at Vastcgan Villaige (hereinaﬁe'r called as Sec.-1) and from
the bridge at Vastegan Village to the siphon (hereinafter called as Sec.-2). 2) River treatment section is
planned from the siphon to the end: arcund 6.3 km from the bridge (hereinafter called as Sec.-3).

Table 10-2-2-1 _ River Improvement Plan

- Bec.-1 Sec.-2 _ Sec.-3
Transition : Transition
. : L {162 m)

Design discharge _ 160 cubic meters per second : 180 cubic meters per second
Charme] width 20m 20~30m 30m 30m 30 m~50 m 50 m
{bottom) - _ : . _
Channe] depth o : 2m
Side (bank) slope 11 1:1~1:1.5 T 11s
Section length - - 08km 27k 3.6km
Riverbed profile 1/50 1/62 1/95-1/115 1/120~1/180

* “The number of facilities p]anhed for the channel work is as follows and the drawings and locations are
shown in ANNEX. '

Sec.-1: Consolidation dam — 2 Nos, Drop check chute - 4 Nos, Groundsill —~ 14 Nos, Mattress
) gablon ‘whole fength on both banks

Sec -2: Consolidation dam - 1 No, Drop check chate - 5 Nos, Groundsﬂl — 36 Nos, Matiress gabion

— transition scetion on both banks .

On both banks of Sec;-'2, maintenance roads, which are also served as farm road, are aligned with the
~width 6f‘ 4m. These roads connect to the road near Vastegan Viliage and the maintenance road of the
upper 1mgat10n canal A certam amount of sedimentation is inevitable in the cha.nnel especially on the
transition section between Sec.- 1 and Sec -2 because of the change of proﬁle and the width of channel.

Thus several inclined slopes are necessaly for removal of such sediments.

Around 100,000 m* of excaw}'atéd materials are generated from the channel work, although efforts have

been made to reduce the volume. The present river width is 30 ~100 m and 80 m is predominant.
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Although the banks of the river are not clear in many locations, the land adjacent to the river is
generally abandoned. Therefore, 80 m of river reserve (22 m from the bank shounlder on one side) is
planned in order to pile these excavated materials temporally.

10.2.3 Rangeland Vegetation Improﬁement

Traprovement of rangeland vegetation is carried out in order to mitigate over grazing and to protect soil
from erosion. Principles of plans formulated for improvement of rangeland vegetation in five master

plan areas are:

- Seed of grasses is sown in parts with less than 4()% stope
- Use of simple methods

_ - Cons1derat10n of ecological, social and economical conditions of the areas
- Speedy improvement of vegetation

- Time period for initial implementation, and the conscquent treatment cycles is 10 years

In this sub basin, fotal area of rangeland is 1,142 ha, of which 734 ha have slope less than 40%. In first
year seed production plot is established in 4 ha of tlns area and the remammg 7301 is improved through
seed sowing.  Each year 73 ha (730 ha/10 years) i is protected and sown by grass seed. When a new
plot is established, the old plot is opened to herds. However seed-sowing area is 73 ha, whenever
rangeland utilization norm (conunuﬁaif villages uses) does not permits, the work is dbne in few
scattered smaller pieceé, sum being 73 ha. 3 watering points for livestock are established in the area.
408 ha with slope more than 40%, are improved throngh protection and rotational use.  Fach year 41
ha (408 ha/10 years) is protected to enhance the natural récdvery of the 'vegctatibn. Whén pfotéction
of a new plot begins, thé old plot is opened to herds and utilized in a sustainable manner. However
protected arca is 41 ha, whenever rangeland utilization norm (communal/ villages uses) does not

permits, the practice is performed in few scattered smaller picces, sum bemg 41 ha
10.2.4 Orchard Terracing

In rangeland AL-1, most area is covered with weathered marl soil that is not suitable for cultivation
from soil texture aspect. However, some cultivable good soils are locét_ed on hilly mouﬁd areas.
Such areas are used mostly for grazing and partly for dry farming. Orchard terracing is prdpdsed at
two locations on such hilly mound areas. This pro_]ect aims following two effects from aspects of soil

conservation and productmty

Purpose of Project:
1) to drastically reduce soil loss from 81 U’ha./yr to negl;glble zero for 42ha.’
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2) to increase productivity from 80 kg/ha/yt of grass (dry weight) to 40 t/ha/yr of apple.
Proposed area size of two orchard terracing is 15ha for Area-1 and 27ha for Area-2, totally 42ha.
Apple trees will be planted in the proposed areas.  Irrigation water will be taken by a small diversion

weir and carried by concrete open canal.

Table 10-2-4-1 _Orchard Terracing and Facilities in Vastegan

Facilities Area-] Area-2
Intake Weir New Intake Weir : 1 weir Existing Weir: 1 weir
' {use Proposed Check Darm 304} (use Existing Weir)
Irrigation Canal New Canal: 1,300in . Canal: 1,100m
Q=24lit’s Q = 43 lit/s
Open Concrete Canal Open Concrete Canal
B020mxHO020m B025SmxHO020m
Orchard Terrace Orchard Terrace: 15ha Orchard Terrace: 27ha
' Slope: 13% Slope 13%

Note:  Unit water requirement = 1.61 lit'sec/ha

10.2.5 Groundwater Monitoﬁng

Groundwater monitoring system should be established to observe groundwater table and water quality.
The system comsists of observation wells and database system.” Density of wells is determined to be

- one well in every 10 km? at least. Also the depth of observation well is designed to be 60 meters.
This observation well should be equipped with automatic data logger to obtain time series data for
long term. Data processing and renewal is proposed to be conducted by computer systém in PIC for
future utilization of data. Then equipment for groundwater monitoring system is listed as follows.

- Observation well (depth 60 m) 4 nos.
- Database system . (data logger, computer, printer, software) 4 sets

It is proposed that Project Ilhplementation Committee (PIC) operat¢ and maintain this system. On
the other hand, it is indispensable '_to consider participatory approach for effective conservation of
groundwater resources.  For the purpose of education to villagers, PIC should prepare programs for
'rﬁanagement of groundwater and execute them penodically. By this project, conservation of

groundwater will be promoted.
10.2.6 Increased of Irrigated Agriculture
1) Irrigat_ion Scheme

It is possible to reduce conveyance loss up to 20 % and surplus water is estimated'at 26.7 % of present

discharge by canal lining. Bijeh Gert leﬁ/ﬁght bank canals are proposed 1o be rehabilitated.  Afier
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rehabilitation of left canals, surphus water is estimated at 20 liter/s on the basis of field survey. As for
right bank canal, it is not cxpected to produce surplus water. Rehabilitation projects of irrigation
scheme are summarized as follows. These canals will be maintained by PIC. By these

improvements, expansion of irrigated agriculture and/or increase of crop intensity will be expected.

- Improvement of Bijeh Gerd lefi bank canal (B 0.3 m x F10.25 m) 1.7 kan
- Improvement of Bijeh Gerd right bank canal (RCP ¢ 500) 2.3 km

- (2)  Agricultural Scheme

D Potential of Development _

In Vastegan, almost all farmland are irrigable. Farmland is located in alluvial fan and limited.
According to the present land use, itrigable crop farmland is 3,524 ha, canals have been bonstructcd,
but planted farmland per year is 932 ha. It is quite different from irrigable farmland and -planted
farmland, bccause 1rr1gat1011 water source from surfacc as well as underground are qu1te limited. In
crop farmland, wheat, barley, alfaifa, sugar beat, legume, potatoes, etc. are planted. It is said that
irnigated agriculture has already been developed and some irrigation facilities become old. In such
conditions, when the canals are rehabilitated, it is possible to obtain more water for irrigation and more
agricultural production.

2) Development Plan :

According to the above irrigation scheme plan, after rehabilitated the canal of Bijeh Gerd, production
area increment in left bank will be reached 12.66 ha for alfalfa (or 10.64 ha for vegetable or 12.42 ha
for apple). At present, wheat is planted in this left bank and as irrigation water is limited, alternate
irrigation is applied. Considering the feed shortage for Iivestock,'yie.ld of crop, marketing ‘conditions
of products and viHage progress situations, it is recommendable to se!cét the alfalfa to be planted.

Moreover, by the conservation plan, when it is implemented, créps arcas could be slightly expanded.

When short period grown seeds are selected and cfopping pattems are developed, it would be possible
to expand more intensity in whole irrigated farmiand considering the limited irrigation water, Such as
wheat in winter season + lcgufue (+ vegetable) in summer season would be expected depending on the
availability of water. Apple could be planted in same alfalfa farmland, affected little the productlon of
alfalfa,

Ministry of Jihad-Agriculture and related institutes should develop the cropping pattemns for intensive '
agriculture, selection of seed vanety, planting technology such as fertilizer application impfovéd pest
management as well as conduct the application examination in the selected area before dissemination
of the said seeds and cropping pattern, and promote the mechanization of aﬂnculture with the
provision of low interest loan to farmers.
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10.2.7 Diversification to Milk Cow

(1) Potential of Development _ 7
In Vategan, over grazing rate is of 5.2. Development potential is very low, even if the feed would be
obtained by purchasing; '

(2) Development Plan of Diversification . _

However, it is possible to change the meat cow to milk cow in future for one of the method of
reducing sheep and goats number. It will stabilize introduction of milk cow and milk processing
industry, and make people to reduce number of sheep and goats for mitigating over grazing by means
of adding values to products. According to the Livestock Office of Provincial Jihad, they promote to
diversify into milk cow, varieties of which are Holstein and Semi-local,

In case of divefsifying Local variety to Semi-local variety, milk production would be increased 8-11
litre/day and its duration is enlarged 40 days. Total milk production is increased 2,160-3,170 litre/year
or avérage 2,665 litre/year per head. When all cows at present are diversified to milk cows, number of
which will be reached 750 heads in the Vastegan Study Area.

This diversification plan should be promoted. step by step with the help of Livestock Office,
considering progress of artificial insemination, disease control, registering method, inspection method

for milk cow as well as pasteurization, sterilization, disease control, inspection method for raw milk.

(3) Marketing Plan of Milk

Marketing plan should b_é conducted during the half time of diversification progressed or after
diversified. For marketing of milk, it is necessary to apply the participatory approach, establishment of
groups & cooperatives and proper buaining & education by the government for promoting these
development plans. The promotion of these development plans should be required the further
feasibility study and detailed design study. Plans are as follows:

Establishment of groups and cooperatives for milk processing center:  medium-, long-term
Collection & distribution center for milk: long-term

1) Establishment of groups and cooperatives for milk processing center (medium-term)
a) Purpose: ' _
To chahge to cow-grazing and to promote the sale of milk-processed pro.ducts.
-b) Participants:

A group should be established, whose members should grow cows and have intention for
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development. Group should be set in a cooperative. The cooperative should be formed within
each village, whose size should be as same level as Iran’s administration.
c) Structural Measures: . |

Size of facilities: To estabhsh the coilectlon and distribution facilities for processed milk

products. Approx. 1.0 t/day.

s Form of facilities: It should be constructed usmg the smtable materials for this area and
environment and taking into consideration the participatory scheme. Basically, main
building material is brick.

¢ Proposed villages: Konark Olya, Konark Sofla, Nasir Abad and Vastegan: 4 places

» Required equipment, materials and facilities for one place: Building, vehicle, mixing
machine, etc.

2) Collection & dlStHbuthl’l center for milk (long-term)
a) Purposc
To promote sale of nulk products
b}y Participants: _ .

Participants will be vnllagcrs who graze cow or have mtentlons to producc milk products.

¢) Structural Measures:

Size of facilities: To establish the coilection and dlstnbutlon facihtles for condensed milk

Approx 5¢/day. .

Fomm of facilities: It should be constructed using the suitable materials for this area and
environment and taking into consideration the participatory scheme. Basically, main
building material is brick, |

¢  Proposed villages: Konark Olya; 1 place -

»  Required equipment, materials and facilitics: Bﬁilding, vehicle, bulk cooler, etc.
10.2.8 Rural Water Supply improvement

Domestic wéter demand per capita is applied to be 180 ﬁier/day/peréon according to the suggestion by
SED.  Expansion of rural water supply in each village is proposed on the basis of estimated
population in 2020. Surplus water demand by 2020 is 176 m*/day. Then it is planned to expand
distribution tanks and connection pipeline for surplus water supply. Here capacity of dlstnbutlon
tank is designed to be the volume of water supply for 12 hours and 30 % spare.

Dimensions of distribution tanks and pipeline are surnmari'zed as follows. It is desirable to exccute
projects on the two stages aimed to 2010 -and 2020. Rural Water and Waste Water Company
(RWWC) will operate and maintain facilities and collect water charges in cooperation with PIC. TIn

addition, PIC will enhance villagers to recognize water charge system and desirable water use for 5

- 164 -



years after completion of construction. By these projects, necessary and clean water will be

provided.
Table 10-2-8-1 _Proposed Plan for Water Supply
[ Village Distribution Tank Pipeline
Konark Olya B78mxL78mxH3.0m PVC Pipe ¢ 75, L=900 m
Konark Sofla Bd42mxL42mxH30m PVC Pipe ¢ 50, L=200m .
Nasir Abad " IB54mxL54mxH3.0m PVC Pipe ¢ 50, L=400 m
Vastegan B63mxL63mxH30m PVC Pipe ¢ 75, L=600 m

10.2.9 Rural Read Improvement

There is a small unpaved road which passes along the Gandoman Wetland, For improvement of
access co.nditions from viiléges to farmlahds, construction of gravel paved road is proposed. Widths
of road and pavement are designed to be 4 m and 3 m respectively. Rural road will be maintained by
PIC. As for farm road, vilfagers will have responsibility for construction and maintenance. Project

components in Vastegan are summarized as follows. By these projects, expenditure of driving will

be reduced.
- Construction of gravel pavement road 9 km
- Transfer of technology for maintenance of road and side drain 5 years

- Construction and maintenance of farm roads by farmers : 476 km
10.2.10 Establishment of Cooperatives

For establishment of cooperatives, it is necessary to apply the participatory approach and proper
training and education by the government for promoting these development plans. Development plans

are as folloWs:_

(1) Establishment of groups and cooperatives for handicraft:  short-term

(2) Establishment of mﬁiti—purpose training center:  short-term

(3) Tralmng and education plan by government:  short- medivm-term

(4)  Others (for formerly mentioned plans; establishment of groups and cooperatives for milk

processing center and collection & distribution center for milk)

(1) Establishment of groups and cooperatives for handicraft (short-term)
1y Puipose: o
To emphasize villagers and promote the sale of producés and processed products made of and
from raw materials grown in this area. | |

2) Participants:
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A group should be established, whose members should gfbw the raw materials and have

intention for development. Group should be set in a cooperative. The cooperative should be

formed within each village, whose size should be as same level as that of Ian’s

administration.

' 3) Structural measures:

(a)

(b)

©

Size of group: It wili be set that one unit is 100 households in vxllage Size of group is of
20 members within the said village.

Proposed villages: Konark Olya, Konark Sofla, Nasir Abad and Vastegan; 4 places
Required equipment, materlals and facilities for one place (In case of productlon of gilim
and carpet): Building, weaving machine, etc,

However, in case of establishing multz-purpose tralmng facilities, it shou]d be used the

said facilities for it.

(2) Establishment of multi-purpose training center (shor{—tenn)

1) Purpose

To promote villagers, groups members for production and sales by arca’s processing and

handicraft activities as well as to train and educate them for area’s development,
2} Size of facilities:

_ Partmpants would be group members, cooperative members and villagers. If all villagers w111

happen to attend the meetings, a school or other larger place would be selected as venue. The

standard size of multi-purpose training facilities should be for 50 persons. Facilities include

building and play-yard.

3) Structural measures:

(@)

)

(c)
(d)

Size of facilities: Based on one village 100 houscholds, required multi-purpose facilities to
be constructed will be as large for 50 persons. Approx. 50m2. | _ .
Form of imilding: It should be constructed using the suitable materials for this area and
environment and taking into consideration the participatory scheme. Basically, main
building material is brick.

Proposed villages: Konark Olya, Konark Sofla, Nasir Abad and Vastegan 4 places
Required equipment, materials and facilities: Building, etc.

(3) Training and education plan by government (short-, medium-term)

1) Purpose:

To instruct, train, educate and transfer the technology to group and cooperative members and

villagers for deveiopment of areas.

2) Extension service orgamzatlon

To improve the organization so as to be ab]e to instruci, train, educate and transfer the

technology to group and cooperative members and v:liagers
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3) Structural measures: None.

Each plan is basically independent. However, there would be rooms for reciprocal affection or
common usage. Development plan should be implemented step by step. Suitable development could
be led by conducting the momtonng, evaluation and feed back step by step taking into consideration
the levels and situations of around development

110.2.11  Community Enhancement

(1) Purpose
a) To promote wllager s participation in the projccts implementation,
b) To build up villager’s mind for mutual aid, and capabihty apainst natoral disasters,
- ¢) To strengthen villager’s living environment,

' (2) - Organizing Villagers _

To realize above 'purposes,_ village organization is planned to establish. Relevant government
organizations, both in central and local levels, have to facilifate the establishment of the vii]age
organization, in cooperation with Village Islamic Councils. All villagers are naturally member of the
village orgam?atlon But, the member of the organization should be formed case by case, based on the
purpose of the project. Such type of project as profitablc and, therefore, villager have to bear a part of
project cost, should be orgamzed by those villagers who have a willingness to the development.
Followings are procedure for establishment of village organization.

a) Relevant government orgatization, both-in central and local government, establish committee for
M/P project which promote implementation of proposed projects and facilitate the establishment of
village orgamzatlon : .

b} The government committee holds meeting with representatives of Village Islamic Councils to
explain the project purpose, project components, implementation method, ete.

¢} Representatives of Village Tslamic Council hotd small ineeting at each villages to explain outline of
the project. '

d) The government committee fac111tates to estabhsh vxllager s organization based on the villager’s

- willingness to participation in the project.

e) The village organization discusses and establishes organizational structure, rules and regulations of

operﬁtion, detail plan for partibipation in the project, etc., under the support by the government

committee and Village Islamic Councils.

- Followings are remarks of esﬁabiishinent of village organization

* Projéct Coordination Committee should facilitate establishment of the village organization in
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cooperation with Vlllage Islamic Council. The council is helpful to promote vlllager s
participation, and to establish rules and regulations of the organization, and to ‘atbitrate villager’s
conflict if it happens,

» Participatory approach should be taken into consideration at the beginning of the establishment. Tt
is recommended to hold workshop to pull out villager’s frank opinion when plan of operatlon and
monitoring are formulated by villagers themselves, _

+ At the time of establishment of rules and regulahon including account systém, general meeting
should be held with all members’ participation. It is quite lmportant that all villagers participate in
the decision making of 1mp0rtant issue. Such issue as member’s nghts duties, and penal
regulation are also the matter of general mcetmg, .

o All villagers in the orga_mzatlon, mcluding member of Village Islamic Council, should have a
voté as an individual right of members. It is important that all members have equal right to
participate in their decision-making. '

- (3) Activities i _
Activities of village 'organization should be planned ahd conducted through discussion 'among
members in the organization. Followings arc basic activities to attain the purpose of conununity
enhancement.

a) Participation in implementation, operatlon and mamtenance of the projects in 000perat10n
with local and/or central government.

b) Participation in monitoring and evaluation of the projects in corporation with relevant
government officers,

c) Participation in such enlightenment activities as pmJect for sedlmentatlon ﬂood and debris
flow, implemented in other master plan areas. '

d) Promotion of health services and nutritional education. _

e) Meeting with other village organizations and relevant government nrgamzatlon to exchange
mformatlon and experience which obtan th:ough the projects.

Community enhancement will be promoted step by step in the process of project implementation.
Relevant government organization, especially in the provincial levers, should asstst and facilitate the
enhancement of the village organization. There are tree steps in the process of the project

implementation to enhance function of the village organization.

First step is at the beginning of the project implementation, and the 'Villagé orgénization will be
established based on the villager’s willingness fo participation in the projects. All mﬁinbérs belong to
the village organization will participate in the decision making process of their orgamzatlon and
participate in the activities of the orgamzatlon Through these activities, a sense of participation will be

formulated.
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At the time of commencement of the project, plan of operations and detail activitics of the viiiager are
already designed by the government. The village organization, therefore, just receive the planned
‘project. It should be noted that some of the members of village organization is dubious about for the
- result and effect of the project. The government officers have to make close commaunication with the
village organization and build up intimate relations with them.

Second step is at the time of monitoring 6f the project. In the monitoring activities, villagers grasp the
problem faced in the project implementation, and discuss how overcome the problems. The results of
the monitoring are put into next activities. The village organization reviews their activities and
' improves their original plan by themselves. Through these activities, villagers can formulate and
enhance a sense of 6wnership for the devélopment projects.

Third step is at the time of completion of the project. At this time, govermment organization will hold
the workshop for ﬁroject ¢valuation under participation .by village organization. The result of the
project evaluation will be put into the next project activities. The village organization will choice next
activity among the master plan projects, or will make new project plan based on their willingness to
development. The government organization for project implementation have to support and facilitate -
villager’ selection of next activities,

According to the interview survey, carried out by JICA Study Team, about 100ha of farmland located
along by the Gela River was flooded in 1998, and part of the land is still covered with sediment. This
kind of problems should be discussed in the organization, and such actions as sediment removal

should be taken by mutual aid among villagers.

10.2.12  Increment of Household Income and Job Creation

Increasing household income and job opportunity is one of the most important matters in the villages
in the Study Areas. Development plan will include the contents of increasing household income and

job creation. These, in case of being fully developed, are shown as income generating activities below:

Table 10-2-12-1 Job Creation and Yearly Income Increment (with plan, fullv developed)

Ttems Job Creation Income Increment Increased income per
{number) (Riel) household or person
- (RieVHHor person) |
Diversification of Milk Cow . ' - ) '

Milk production (whole villages) 606 households 1,998,750,000 3,298 270 per h.h.
Milk processing center (4 villages) 606 houscholds 449,080,000 741,056 per h.h.
- 20 operators 129,500,000 6,475,000 per p.
Milk collection & distribution center 250 households 394,870,000 1,579,480 per b.h.
(one village} . 7 operators 37375000 | 5,339,286 per p.
Handicraft facilities (4 places 80 members 101,720,000 1,271,500 per p.
80 weavers 96,000,000 1,260,000 per p.

Note: Details are referred o ANNEX L Economic and Firancial Evaluation, Annual O/M Cost and Value of Output.
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10.3 K5-19a Bazoft
10.3.1 Construction of Check Dam

(1) Specific Sediment Discharge

Based on the topography, geological condition and riverbed condition, the specific sediment discharge
for Gusale Bar River basin is applied 500.m3/km2/year, while that of the rivers of Feriak, Tabarak and

others is adopted 300 m*/km*/year.

(2) Feriak River Basin _ .
The catchment area of this basin is only 3 km® and has no flow in dry season. The oak forest scems
well maintajhed, and farmland and houses are only located in the tower reaches. The riverbed gradient
is steep in the middle reaches, however, it is mild in the upper and lower reaches.

Three main check dams of Type C are planned to ﬁlitigate the riverbed gradient, prevent the movement
of unstable sediment lefl on the riverbed, prevent devastation of riverbed and river banks and reduce
the sediment to be carried downstream, and protection of farmland and houses. '

(3) Gusale Bar River Basin

Two nght tributaries have Jarge fan-shaped catchment areas and flood is very severe during snowmelt
period and heavy rain. Judging from geology and river condition, debris flow is not so much in the
upper right tributary than that of the lower.

a} Upper Reaches

On the right bank, gentle slope plateau is extending, while on the left bank a ridge with steep slope
Tuns aiong the main road. Thick quaternary soil deposited on the right bank while Mar! and sandstone
layers are formed on the left bank

The deposited soil on the right bank is easily saturated and becomes muddy flow during snowmelt
period and heavy rain. This area is categorized as perviousness erosion type and two countermeasures
are considered; the vegetation work suited with soil condition and the channel work to prevent erosion
by rainwater. However, the area is the ntmost upper reaches and the tributary is very small stream
without water most of the time, therefore only the vegetation work is to be applied here. In 1996, a _
severe debris/muddy flow occurred here and one of the Nomad tents was washed down. Three
Nomads were killed and two or three were missing. The vegctatmn work should be implemented at the
early stage

b) Utmost Riglit Tributary Basin
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This tributary has a large fan-shaped catchment arca. Flood oceurs frequently and causes some damage
to the irrigation intake located at the narrow gorge in the middle reaches during snowmelt period and
heavy rain.

Judging from the geological information, upper reaches seems to be stable, however, the river course
in the lower reaches downstream of the narrow gorge is very devastated with very big boulders.
Upstream of the lmgatlon intake at the narrow gorge, sedlmentatlon is very scarce because of the flow
velocity. Farmland and houses in the lower reaches are located apart from the river course and are not
receiving serions damage from the river, In addition, a fcw temporary irrigation intakes made of earth
mound are placed on the river course.

One main check dam with the height of 10 m is planned at the narrow gorge, immediate upstream of
the im’gaﬁon intake in order to mitigate the riverbed gradient, prevent the movement of unstable
sediment left on the riverbed, reduce the sediment to be carried downstrcam, and protect the existing
irrigation intake. In addition, intake facility is to be installed on this check dam so as to stabilize the
water for irrigation because this tributary has flow throughout the yéar.

¢) Right Tributary Basin |

This tributary also has a large fan-shaped catchment area. Flood occurs frequently and carries a lot of
debris downstream from the riverbanks and the riverbed of the tributary, which are mainly composed
of rlverbank sediment. Fammland and houses in this basin are located on the nverbanks and are not

receiving serious damage from the river.

Four main check dams with Type C are planned on this tributary in order to reduce the sediment to be

carried downstreain.

d) Right Tributaries on the Lower Reaches
Several short-steep tributaries flow into Gusale Bar River, just upstream of the sharp bent of the river
~ course. These tributaries are located on the old riverbank deposit, therefore, small and big

gravels/boulders are flushed down during snowmelt period and heavy rain.

- Three main check dams with Type D are planned on the three tributaries in order to mitigate the

riverbed gradienf and prevent the movement of unstable deposit.

e) Left Tnbutarles at Baghchnar and Dorak
Several tributaries flow down from the mountains with thinly vegetated a.nd erosive slopes and pass
through these wllages The nverbeds become deeper and deeper and the riverbanks are extended mto

the fannla.nd adjacent to the rivers.
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The countermeasures to be considered here are to construct one main check dam on each tributary as a
model and then other check dats are to be implemented by people’s participation. Thus, two main
check dams and six check dams are allocated in Baghchnar, and one main check dam and two check
dams are planned in Dorak

f) Main Rivef Course _ _

Four main check dams with Type C are planned on the main river course of Gusale Bar River in order
to mitigate the riverbed gradient, stabilize the foot of slope, prevent the movement of unstable
sediment left on the riverbed, prevent.'dcvastation of riverbed and river banks and reduce the sediment
to be carried downstream. Among these main dams, the one planned downstream of Dorak is to
protect landslide by means of stabilizing the foot of landslide slope.

(4) Tabarak River Basin _ R _ 7
The basin shares almost half of the master plan area in the south and has a large fan-shaped c_a_tchme'nt
area. Two left tributaries near Tabarak Olya, and three right ones near Ghale Tabarak and Tabarak

Sofla have been devastated, whereas the main river course with no inhabitants is not so much.

a) Right Trlbutanes :

In the utmost upper reaches of the right tnbutar) debris denved from the hillside collapse covers the
foot of the hillside. At present, the debris seems to be halted its movement by oak forest, while the
forest is decreasing because Nomad cut these oak trees for living, Thefefore, the countermeasures to

prohibit tree cutting and to preserve forest are necessary in order to prevent the debris movement.

As the right banks of the right tributaries are liable to cclkapé_e or to be eroded easily,' one main check
dam with Type C, and two check dams to be implemented by people’s panicipatibn ér_e planned in
order to stabilize the foot of slope, prevent the movement of unstable sediment left on the riverbed and
prevent devastation of riverbed and river banks. '

b) Left Tributaries . Do
Devastation has been started in the upper reaches of the left tributaries because the vﬂlagers in Tabarak
Olya and Nomad have been opened the oak forest in the area for cultivation. Countermeasures to

prohlbit opening forest and to preserve forest are necessary in order to prevent devastatlon
Two main check dams with Type C are planned in order to stabilize the foot of slope, prevent the

movement of unstable sediment left on the nverbed and prevent devastatlon of tiverbed and
riverbanks, ' '
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| ¢) Main River Course

- The devastation in the main river course is very limited, however, there is a landslide area located
around 1 km upstream from Tabarak Sofla. Two check dams to be implemented by people’s
participation are planned in order to stabilize the foot of slope, prevent the movement of unstable
sediment Jeft on the riverbed and prevent devastation of riverbed and riverbauks.

(5) Other Tributaries
Main check dams are planned on the small tributaries, which flow Bazoft River directly.

a) Tributary-South of Chemghaleh

One small tributary located south of Chemghaleh, which crosses the road to Tabarak Sofla, sometimes
causes flood and debris flow damage on the farmland and the road.

One main check dam with Type C is planned on this tributary.

b} Trbutary-Southeast of Ghale Tabarak

Small farmland is located in the southeast of Ghale Tabarak and one small tributary with the
catchment area of 0.5 km® runs through the farmland and joins into Bazofi River. The land in this area
is 50 very erosive that the riverbed of the tributary becomes deeper and deeper and the riverbanks are
extended into the farmland adjacent to the tributary.

One main check dam with Type C, and two check dams to be implemented by people’s participation
are planned in order to stabilize the foot of slope and prevent devastation of riverbed and riverbanks.

(6) Outling of Check Dams
The total number of check dams by type is summarized as follows;

Main check dam {TyPe A) ..ot 1 No.
Main check dam (Type B).....ooovvoveeoeee, e et e 1 No.
Main check dam (THPE C)ero et 19 Nos.
Main check dam (Type D) ...l e ...3 Nos.

Checkdam (Type D) ..o 14 Nos.

{(7) Effectof Check Dams

The check dams planned here are rﬁainly considering preventing the devastation of the basins,
therefore; the storing capacity for debris is rather limited. However, the effect of check dams is to
secure stable intake of irrigation water, to secure farmland, orchard, and village and to stabilize the
_ " foot of ]ar_xds]icle slope. The total vacant volume (storing capacity for debrs) of main check dams is
_ “around 53,800, that of existing check dams 300m?, and that of 14-check dams by people’s participation
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28,0002 (2,000m® per each) and totally become $2,600m3. On the other hand, anuual sediment
discharge is estimated around 30,500m? . Thus, the fotal vacant volume is equivalent to about 3-years of
sediment discharge.

10.3.2 River Treatment

Lower reaches of Gusale Bar River bends sharply before entering into Bazoft River. Especially at
around 800 m upstream of the confluence, there are two sharp bends and the riverbank erosion is_sé
severe here that the riverbanks are extended into the farmland. The right bank of Bazoft River, just |
downstream of the confluence with Fariak River, farmland is eroded mainly because of the direction

of river course of Bazoft. Countermeasures are planned on these locations as follows;

{ i) Lower Reaches of Gusale Bar River o

Riverbank erosion is so severe here because of the sharia bend of the river course, energy of the
flooded water, and riverbank material being composed of riverbed éediment. Two ground sills and
several spur dikes are planned for the bank protection. Two groﬂndsil]s are placed just at immediate
upstream of the first and the second bend from the bridge on the main road, while spur dikes are
arranged at the two bends so as to keep away the water course from both banks and to protect land and
farmland adjacent to the river.

(2) Right bank of Bazoft

Bazoft River bends sharply at this location and a narrow vallcy is located just upstrcam therefore,
floodwater hits fo the right bank of Bazoft and causes erosion. Vlllagers of Fariak cultivate this bank
and gabion type bank protection by people’s participation is planned on this section, from the
confluence with Fariak River to that of Gusale Bar River. The 1ength of bank protection is around 500
n.

10.3.3 Landslide Protection and Rock-fall Protection

On the upper and middle reaches of Gusale Bar River, the main road runs along the left bank, where
steep slope is formed with Marl and sandstone layers. Rock fall sometimes occur on this slope and
causes damage on houses of Kachooz and the main road especiaily afier heavy rain.

Retaining wall type rock fall protection is planned here in order to protect the lives and houses along
the road. The planned rock fall protection is 3 m height with rubble conerete and the length of

implementation is around 100 m.

Landslide oceurs on the lefi bank of Gusale BarRuver, the vicinity of Tabarak sofla and Ghale Tabarak,
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and south of Chemghaleh. The main cause of these landslides is saturation of surface water fed by
rainfall of snowmelt, which makes the slope unstable. Therefore, the countermeasures planned here is
the drainage system comprised of vertical/horizontal ditch and drop chute. On the other hand, the main
cause of landslides along the river is riverbank erosion at the foot of the stope. In such cases, check
dams are effective in order to prevent vertical/horizontal erosion of the tiver course and stabilize the
foot of landslide SIIOpQ.

The vertical and horizontal ditches are aligned .in and around the landslide area, and drop chutes are
allocated at every 20 m on the vertical ditches. As for the landslides on the Tabarak River, only check
dams are allocated because they won’t cause direct damage to houses, roads and farmland. The road |

sections to be protected with such countermeasures are estiniated at avound 6 km.
10.3.4 Soil Erosion Protection

In Chaman Goli-Bazoft, present basin-wise erosion rate is estimated at 17.7 t/ha/yr or 1.3 nun/yr, that

is the lowest following Sarbaz. The soil loss is concentrated in rangeland and dry farmland. Dry

farmland soil loss is estimated at 25.3 t/ha/yr or 1.3 min/yr and rangeland soil loss is at 33.8 thhalyr or
2.4 mm/yT that are equivalent to 1.4 and 1.9 times of the basin-wisc soil less. The basin-wise soil loss
-~ will be reduced to 14.1 t/halyr or 1.0 mm/yr in future.

(1) Allowabie Soil Loss _
Problematic land use categories are dry farmland and rangeland from an aspect of soil ercsion. There

are no problems on soil erosion such as in the irrigated farmland, orchard and tree plantation.

There is no particular standard for the allowable soil loss in Iran. As the allowable annual soil loss for
the falmland,- 10 to 15 t/ha is considered in Japan, and US Department of .Agriculture indicates 4.5 to
11.2 t/ha. Taking steepness of topography in the Study Area into consideration, 15 t/ha/yr is considered
to be allowable soil loss it the Study Area. In case this standard is applied, dry famland of about
2,900 ha or 78% of total dry farmland and rahgeland of 12,800 ha or 85% of total rangeland are to be

protected from soil erosion in 5 Master Plan areas.

(2} Protection Measures
For the dry farmland, contour bund method will be selected as the protection measures in the Study
Area from the following'aspects:

- Contour bund is easy and cheep on construction, and it is suited for the people’s participation

work.

- It is aiso easy In maintenance and repairing by people.

-175 -



- It is already practiced and _construci:ed by stone where stony soils are extended.
- Soil is too shallow for terracing and it is expensive except orchard terracing,

- Local materials such as stone and gravel are able to be fully utilized.

It is recommended to employ vegetative contour bund or contour hedges in the steep slopes over 40%
inclination, because structural works are difficult in such'steep slopes. Vetiver grass is recommended
for this purpose. In case difficulties arise only by contour bund crop diversification should be
considered such as introduction of dry type alfalfa instead of wheat or in fallow land

For the rangeland, tow different measures are undertaken as follows:

- Seeding for the deteriorated rangelands where the slope is less than 40% from a v1ewpomt of
accesszblhty .

- Protection for the rangelands with less deterioration and the rangela.nd whcre the sl()pe
exceeds 40%

It is difficult to set 'up the standard of allowable soil loss for the rangeland, because it depends on the
improvéﬁ'ient effects of protection and ‘seeding.. In this Study, following standards of effects by

vegetation restoration are set based on the analysis:

- Seeding is able to reduce the soil loss vﬁthin 15 t/halyr.in' all rangelands. _
- Protection is able to reduce the soil loss, but the effects are rather limited and depending on
the degree of detenoratxon of rangeland

(3) Watcrway and Gruliy Protection

Once contour bund is established in the land, rain water runs slower along the contour bund and the
time of flood concentration becomes generally longer and the flood peak is reduced. It is safer to the
downstream, but runoff discharge concentrates to the outlet from the tail of contour bund. Therefore,
the riprap may be needed at the outlet to protect it and to avoid erdsion Due to g'rave]ly soil in the area,
the bottom of waterway is generally protected by the deposn of gravel and stone.

On the other hand, gully erosions are observed in the dry farmlands in Chaman Goli-Bazot and Zeras
Such farmlands are necessary to be protected from gully erosion. For protectmg land from guliy

erosion, check dam has been considered for protecting the fann!and from gully erosion.
Many check dams are necessary in case of steeper slope than 20%. It is, thefefore, recommended to
employ following criteria on construction of check dams taking participation of villagers into

consideration.

1) From viewpoint of economic effect and .villagers’ participation, check dams are considered to be
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concentrated in the famaland atd to the smaller gullies, In this case, villagers are expected to attain
the protection work to protect and save the farmiand by themselves.

2) On the other hand, large gullies are existing and enlarging at the foot of hills and mountains. Some
of them may cause sericus damages not only to the farmiand but also to the villages. Such large
gullies are difficult for villagers to control. Those gullies s_hdu]d be protected by public works.

3) Fér the smaller gullies, loose-rock check dam will be employed from the viewpoints of easiness of
construction and availability of materials. As a standard, the loose-rock check dam with a height of
1.0 m and a space of 20 m will be considered to the gullies less than 20 % gradient.

(4) Plan of Approach to Surface Erosion Protectlon

Iti is not right way to approach to establish the surface erosion protection plan only from the severity of

* present erosion conditions. It is necessary to approach taking the future plans of agriculture and
rangeiand' improvement into account, Agriculture development plan Scenario-1 has been prepared

“from the aspects of present farming system and future requirement. On the other hand, rangeland
imprc')ve'meﬁt'plan_has been established in order to increase productivity of grasses for ‘livestock mn the
various type of rangelands. |

For the Scen.ario—l,. soil protection plan was prepared according to the Agriculture De.velopment Plan
and the Rangeland Imprdvement Plan. However, in some farmlands especially with a steeper Slope, it
is difficult to keep the soil loss within the allowable level ooly by contour bund. In such case, it is
considc;red to change crops to more protectiire crops such as dry type alfalfa or tree érOps as well as to
reduce the fallow land where the farmlands are left without cultivation. On such conéiderations,

Senario-2 has been pfeparcd.

For the rangeland improvement, further improvement plan was not prepared, because structural
méésufes for the rangeland are not yet proved from the technical and economical aspects. It is
recommended to experiment on possibility of seeding measures in the steep rangeland in the Further
Study as described in Section 8.7.3.

{5) Prospect of Soil Erosion Protection in Scénar_io-?. in 5 Master Plan Areas
In order to prospect the soil erosion protection for 5 Master Plan areas in Scenario-2, important

elements of p]én have been analyzed as below.
- Erosion of all dry farmlands wﬂl decrease below the allowable leve! of 15 thal/ye (1.1

mm/yr) in Scenario-2.

- Frosion of rangeland of about 41% stlll remains above the allowable level in Scenario-2.
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(6) Benefit of Surface Erosion Protection
Farmland price is about R4,000/m” by interview in the Study arca. Based on this price, soil value is
estimated at R40,000,000/ha for topsoil of 30 cm depth.  When a depth of 1 mm could be saved in a
year, benefit of surface erosion protection becomes R133,000/halyr,

(7)  Plan of Surface Soil Erosion Protection in Chaman Goli-Bazoft
1) * Surface Erosion Protection of Farmland -

- Trrigated Farmland

Although some soil loss is observed in the furrow irrigation system, erosion of the irrigate.d
farmiand is kept rather small at 1.4 t/ha/yr (0.1 mm/yr) within the allowable level.

- Dry farmland and Forcst with Dry Farming . :
For the surface soil erosion protcctlon of the dry farrnland and the forest with dry fannmg,
contour bund provision of 25 m interval in average is proposed in 798 ha as well as crop
diversification td_ alfalfa. - Annual erosion rate is reduced form 32.4 t/ha'(2.3.l mm) to 13.3

t/ha {0.95 mm). Plan of soil eresion protection for farmland is summarized as follows:

Table 10-3-4-1 Surface Erosion Protection for Dry Farmland in Chaman Goli-Bazoft

Area Type of Farmland Slope Facility Alfalfa Soil Loss
(ha) . ' : Introduction .  Present Senario-2
798 Dry farmland 13%-40% Contour Bund ~  62ha 32.4 t/halyr 13.3 vhalyr
" Forest with Dry Farming (25 m interval 231 mmfiyr  0.95 mm/yr
. in average) ' .

2y Rangela.nd Protection

Vegetation improvement is carried out in 857}1& by protection and in 1,018ha by seedmg, totally in
1,875ha. The anmusal erosion rate of rangel_and is improved from 33.8 tha (2.4 mm) to 20.9 t/ha (1.5
mm) in total average. Seeding is able to reduce erosion from 27t/ha to 13 t/ha, that is below the

ailowable level, while protection is not able to reduce erosion enough: The erosion decfeases from
42t/ha only to 30t/ha by protection.

3) Gully Protection _
Gully protection is planned to protect the farmland in laying the loose-rock check dams in the ghlly.
Ten gullies with the average length of 150 m are selected for implementation. The check dams of
75 numbers will be allocated at every 20 m in the gullies. By the provision of those check dams,
the farmland of about 30 ha will be protected in the surroundings of Dbrak village.
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16.3.5 Rang‘.cland Vegetation Improvement

Iniprovemeut of rangeland vegetation is carried out in order to mitigate over grazing and to protect soii
from crosion. Total arca of rangeland is 1,875 ha.  Of this 1,019 ha with slope less than 40% is used
for seed production plot (4 ha) and seed sowing plots (1,015). Each 101 ha (1,0'15 ha/10 years) is
protected and sown with grass seeds. - When a new plot is established, the old plot is opened to herds.
However seed-sowing area is 101 ha, whenever rangeland utilization norm (communal/ villages uses)
~does not permits, the work is done in few scattered smaller pieces, sum being 101 ha.

3 wétering points for livestock are established in the area. The remai_ning 856 ha having slope more
than 40% are improved through protection and rotational use. Each year 86 ha (856 ha/ 10 years) is
. protected for hatural recovery of its vegetation. The plots are used rotationally in a sustainable
manner. However protected area is 86 ha, whenever rangeland utilization norm (communal/ villages

uses) does not pénﬁits, the practice.is performed in few scattered smaller =pieces, sum being 86 ha.
10.3.6 Forestland Vegetation Recovery

Total area of forestland is 127 ha, of which 40 ha need recovery works. In a year 4 ha (40 ha/10
' years) is sown by almond seeds to establish 400 plaiatfha. The established plots are strictly protected

for economical and environmental conservation benefits.
10.3.7 Increased of Irrigated Agriculture

¢} 'Irrigation Scheme _
- It is possible to reduce conveyance loss up to 20 % and surplus water is estimated at 26.7 % of present
discharge by canal lining. It is planned to improve check dams as intakes and canals together.  After

improvement of these canals, surplus water is estimated as follows.

Table 10-3-7-1_ Surplus Water and Imigation Demand Water of Major Crbps

-1 Production of Surplus Water Demand (liters/s/hi)
- Canal - | Water (liters/s) Alfalfa - Vegetable Apple
Gusaleh Bar left bank canal 40
Gusaaleh Bar right bank canal - 23 . L6 1.88 1.64
Kachooz canal 10 :

Source) JICA Study Team and Revised Data of MOA
Major projects of irrigation scheme are summarized as follows. These canals will be maintained by

PIC. By these projects, expansion of irrigated agriculture and/or increase of cropping intensity will
be ékpected.

- Improvement Of Gusaleh Bar left bank canal (B040mxH 0.40 m) ~ 24km
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- Improvement of Gusaleh Bar right bank canal (B 0.70 mxH0.45m) 4.5 km

(2) Agncultural Scheme

1) Potential of Development

In Charman Goli-Bazoft, approximately half of total farmland is irrigable. Farmland is located in
narrow alfuvial fan and limited. In farmland, wheat, barley, alfalfa and vegetable are planted. It is said
that irrigated agriculture has already been developed. However, some in'igation. canals are constructed
of earth. In such conditions, when the canals are rehabilitated, it is possible to obtain more water for
irigation and more agricultural productioﬁ.

2) Development Plan

- According to the above irrigation scheme plan, after rehabilitated the canal of Gusaleh Bar left and
right banks and Kachooz, production area increment will be reached 46. 79 ha for alfalfa, (38.83 ha for
vegetable or 44.51 ha for apple). At present, wheat is planted in these banks and as irrigation water is
limited, crops are not planted in summer season. Considering feed shortage of the livestock, yield of
crops, marketing conditions of products and village progrcss situations, it is recommendable to select
alfalfa to be pla.nted

Moreover, by the conservation plan, when it is implemented, crops areas could be slightly expanded.

When short period grown seeds are selected and cropping patterns are developed, it would be possible
to expand more intensity in whole irrigated farmland considering the limited irrigation water. Such as
wheat in winter season + legume (+ vegetable) in summer season would be expected depending on the
availability of water. Apple could be planted in same alfalfa fannland affected little the producnon of
alfalfa. '

Ministry of Jihad-Agdculﬁire and related institutes should develop the cropping pattern for intensive
agriculture, selection of sced variety, planting techhology Sl_lCh. as fertilizer application, improved pest
management as well as conduct the application examination in the selected area Before dissemination
of the said cropping pattern and promote the mechét_lization of agriculture with the provision of low

interest loan to the farmers.

16.3.8 Fish Culture Promeotion

(1) General o

At present, promotlon of fish culture is conducted in Ghale Tabarak village under the Provmmai

Project. The dyke has alrcady been constructed to obtain water through the canal. This plan mcludes -

construction of sediment pond to remove sand and 1mpur1tles and to take good quality water into fish
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culture. Production volume in a year may be 200t, Application form has already been submitted to the
Fishery Organization in the Province and form of fund support has also been submitted.

(2) Marketing Plan .

Taking into consideration such conditions such as that fish-breeding center is under construction and
produétion volume would be huge, marketing plan.of fish culture products is designed as follows. It is
necessary to apply the participatory approach and proper training and education by the government for
.promotin'g these develapme.nt plans. The promotion of these deveiopmént plans should be required the
further feasibility study aud detailed design study

1) Marketing plan of fish culture products (short-, medium-term)

a)

b)

c)

Purpose:

~ To effectively conduct sale of fish products.

Pafticipahts:
Participants witl be the group of fish growers.
Remarks of fish products selling:

“Cooperative will be established in village as the multi-purpose cooperative. The cooperative

will be for'multi-pur'pose cooperative having services of all kind activities for produces and
sales of agriculture, livestock, fish culture, forestry, etc. All villagers will be expected to
participate, ' .

Group will be established within the cooperative. Groups will be formed based on the
produce, members of which would grow same products or have intension to grow same
products,

To make ﬁp the regulations and general rules, members should be well known,

To make up the rule of general meeting, regular meéting and special meeting and to conduct
them, _

To bonduc_t election for board of directors. To decide the term of directors,

To conduct the evaluation of productions and sales activities by using the multi-purpose

training facilities.

To record and calculate the volume and weight of production and sale in the village, and
To create the marketing route. To establish the marketing channels within the village, to near

villages, neighboring cities and large cities,

' Structural Measures;

Size of facihties: To establish the distribution facilities for various marketing routes. Approx.
200t/year. '

Form of facilities: It should be constructed using the suitable materials for this area and
eﬁviromnént and taking into consideration the participatory scheme, Basically, main building
material 1s brick.
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» Proposed village: Ghale Tabarak; ! place
« Required equipment, materials and facilities; Building, vehicle, etc.

10.3.9 Diversification to Milk Cow

(1) Potential of Development

In Charman Goll—Bazoft over grazing rate is of 9.5, Development potentlal is very low even the feed
- would be obtained by purvhasmg

(2) Development Plan

However, it is poss:bie to change to milk cow in future for one of the methods of reducing sheep and
goats number. It will stabilize mtroductlon of milk cow and milk processmg industry, and make people
to reduce number of sheep and goats for mitigating over grazing by means of adding values to
products. Accordmg to the Livestock Office of Provincial Jihad, they promote to dwermfy into milk
cow, varieties of which are Holstein and Semi-local.

In case of diversifying Local varieiy to Semi—loca.l'variety, milk pfoductien would be increased 8-11
litre/day and its duration is enlarged 40 days. Total milk production is increased 2,160-3,170 litre/year
or average 2,665 litre/year per head. When all cows at prese'nt'are diversified te milk cows, number of
which will be reached 1,380 heads in Charman Goli-Bazoft Study Area.

This diversification plan should be promoted step by step with the help of Livestock Office,
considering progress of artificial insemination, disease control, registering method, inspection method

for milk cow as well as pasteurization, sterilization, disease control, inspection method for raw milk.

(3) Marketing Plan of Milk |

Marketing plan should be conducted dunng the half time of diversification progressed or after
diversified. For marketing of milk, it is necessary to apply the participatory approach, establishment of
groups & cooperatives and f)roper training & education by the government for promoting these

development plans. The promotion of these development plans should be required the further
feasibility study and detailed design study.

Establishment of groups and cooperatives for milk processing center: long-term

Collection & distribution center for milk: : ' long-term

D Bstabhshment of groups and cooperatives for milk processing center (Iong-term)
a) Purpose:

To change to cow-grazing and to promote the sale of milk-processed products.

b) Partl(;lpants
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A group should be established, whose members should grow cows and have intention for
development. Group should be set in a cooperative. The coopesative should be formed within
each village, whose size should be as same level as Iran’s administration.

¢) Structural Measures:

+ Size of facilities: To establish the collection and distribution facilities for processed milk
products, Approx. 1.0 t/day.

+ Form of facilities; It should be constructed using the suitable materials for this area and
environment zind taking into consideration the participatory scheme. Basically, main building
material is brick., '

» Proposed villages: Arteh, Baghchenar, Dorak, Fariak and Tabarak Sofla; § places

+ Required equipment, ma_terials and facilities: Building, vehicle, mixing machine, ete.

2) Collection & distribution center for mllk (long~term)
a) Pu:pose
~ To promote sale of mllk products.
b) Participants:
Pamc:pants will be villagers who graze cow or have mtentlons {0 produce milk products.
<) Structural Measures: .
¢ Size of facilities: To establish the collectlon and dlstnbutmn fac:htles for condensed milk.
‘Approx. 5t/day. _ _ .

« Form of facilities: It should be constructed using the suitable materials for this area and
environment and taking into consideration the participatory scheme. Basically, main building
material is brick.

« Proposed villages: Arteh; 1 place _

o Required equipment, materials and facilities: Building, vehicle, bulk cooler, etc.

10.3.10 Rural Water Suapply Imp'rovement

Dotmestic water ‘demand per capita is applied to be 180 liter/day/person also according to the
suggestion by SED. Expansion of rural water supply in each Village 1s proposed on the basis of
estimated population in 2020. Surplus water demand by 2020 is 1,682 m*/day. It is planned to
expand distribution tanks and connection pipeline for surplus water supply. Here, capacity of
distribution tank is designed to be the volume of supply for 12 hours and 30 % spare.

Dimensions of distribution tanks and pipeline are summarized as follows. in addition, Fanak village
1s under severe cohdiﬁon of water shoitage and water Sﬁpply system should be improved as quickly as
possible. - RWWC will operate and maintain facilities and collect water charges in cooperation with

" PIC. In addition, PIC will enhance villagers to recognize water charge system and desirable water
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use for 5 years after completion of construction. By these projects, necessary and clean water will be

provided to villagers,
Table 10-3-10-1 = Proposed Plan for Water Supply

Village Distribution Tank Pipeline
Arteh B67mxL67mxH3.0m PVC Pipe ¢ 75, L=900 m
Baghchenar B59mxL59%mxH30m PVC Pipe ¢ 75, 1.=700 m
Chemgaleh Bi3.0mxL130mxH3.0m PVC Pipe ¢ 125,1=3900m
Dorak B67mxL67mxH30m PVC Pipe ¢ 75, L=900 m
Fariak B62mxL62mxII3.0m PVC Pipe ¢ 75, L=800 m
Ghale Tabarak B3.1lmxL31mxH30m PVC Pipe ¢ 50, L=200 m
Kachooz B3lmxL3lmxH30m PVC Pipe ¢ 50, L=200 m
Khiyarkar B22mxL22mxH30m PVC Pipe 4 50, L=100m
Tabarak Olya B53mxL53mxH3.0m PVC Pipe ¢ 50, L=600 m
Tabarak Sofla B53mxL53mxH3.0m PVC Pipe ¢ 75, L=1,000 m

16.3.11 Rural Road Impmvemént

1tis planed to pave the road with asphalt and improve side drain from Chemghaie_h to Ghale Tabarak.
Widths of road and pavement are designed to be 4 m and 3 m respectively. In addition, b'ridgé over
Dareh Tavileh near Tabarak Sofla is proposed for easy access.  After improvement,' road will be
maintained by PIC, As for unpaved road including fann road, villagers will have fésponsibility for
construction and maintenance. In ad.dition, it is nece_séaxy to transfer technology of road maintenance
of road and side drain. Then, PIC should prepare training program. 7 Project compo_nents are

summarized as follows. By these projects, accessibility to the market will be impfoved.

- Improvement of road with asphalt pavement : : 6 km

- Construction of bridge (Tabarak Sofla) . _ : 1 nos.

- Transfer of technology for maintenance of road and side ditch 5 years
- Construction and maintenance of farm road by farmers . 152 km

10.3.12 Establishment of Cooperative

For establishment of cooperatives, it is necessary to apply the participatbry approach and proper
training and education by the government for promoting these development plans. Development plans
are as follows: ' -

(I)  Establishment of groups and cooperatives for handicraft: _
' short-term
(2) Establishment of multi-purpose training center: _

. ) ' _short—term
3 | Training and education plan by government:
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ty
1)

2)

_3)

(2
)

2)

_3)_

short-, medinm-term _

(4) Others (for formerly mentioned plans; marketing plan of fish culture products,
establishment of groups and cooperatives for milk processing facilities and collection &
distribution facilitics for milk)

Establishment of groups and cooperatives for handicraft (short-term)
Purpose |
To emphasize wllagers and promote the sale of produces and processed products made of and
from raw materials grown in this area. '

| Participants:

A group should be established, whose members should grow the raw materials and have intention
for development. _Group should be set in a cooperative. The cooperative should be formed within
each village, whose size should be as same level as that of Iran’s administration.
Structural measures: _ '
(a) Size of group: It will be set that one unit is 100 households in vitlage. Size ot_" group is of
20 members within the said village. .
(b)  Proposed villages: Fariak; 1 place
{c) ‘Requlred equlpment materials and facilities {In case of production of gth and carpet):
Building, weaving machine, ete.
However, in case of establishing multi-purpose training facilities, it should be used the
said facilities for it. - '

Estabhshment of multl—purpose training center {(short- tenn)

Purpose: _

To promote ﬁillagers, groups members for production and sales by area’s processing and
handicraft a.ctivities as well as to train and educate them for area’s development.

Size of facxhtles

~ Participants would be group members, cooperative members and villagers, If all villagers will

happen to attend the meetings, a school or other larger place would be selected as venuc. The

'standard size of multl-purpose training facilities should be for 50 persons. Facilities include

bmldlng and play-yard.

Structural measures:

(é) Size of facilities: Based on one village 100 houscholds, required multi-purpose facilities to
be constructed will be as large for 50 persons. Approx. 50m?2.

() Form of Building' 1t should be constructed using the suitable materials for this area and
enwronment and takmg mto consnderation the participatory scheme. Basically, main building
material is brick .

O] Proposed v1llages A_rteh Baghohenar Chemgha]eh Dorak, Fariak, Tabarak Olya and
Tabarak Sofla; 7 places
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(d) Requifed equipment, materials and facilities: Building, etc,

(3) Training and education plan by government (short~, medium-term)

1)y Purpose; .
To instruct, train, educate and transfer the technology to group and cooperative members and
villagers for development of areas.

2) Extensmn service organization: .
To improve the orgdnlzatlon S0 asto be able to instruct, train, educate and 1trz;msfer the technology
to group and cooperatlve members and villagers.

3) Stuctural measures: None.

Each plan is basically independent. However, thete would be rooms for reciprocél affection or
common usage. Development plan should be implemented step by. step. Suitable development could
be led by conducting the monitoring, evaluation and feed back step by step taking into consideration
the levels and situations of around development.

10.3.13 Community Enhancement

(1) Purposc
‘a) To promote villager’s participation in the projects implementation,
b) To build up villager’s mind for mutual aid, and capability against natural disasters, -

¢) To strengthen villager’s living environment,

2) 0rgan1zmg Villagers .

To realize above purposes, vﬂlage organization 15 planned to establish. Relevant govemment
organizations, both in central and local levels, have to facilitaic the establishment of the viilage
organization, in cooperation with Village Islamic Councils, All \ﬁllagcrs are naturally member of the
village organization. But, the member of the organization should be formed case by case, based on the
pﬁrpose of the project. Such type of project as profitable and, therefore, villager have to bear a part of
project cost, should be organized by those villagers who have a willingness to the development

Followings are procedure for establishment of village organization.

é) Relevant government organization, both in central and local gove’uiu_nent, establish committee
for M/P projedt which pfomote implementation' of proposed projects and facilitate the
establishment of village organization.

b) The government committee holds meeting with representatives of Vlllage Islarmc COunmIS to
explain the project purpose, project components, lmplementatmn method etc.

¢) Representatives of Village Islamic Council hold small meeting at each villages 10 explain
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outline of the project.

d) The government committee facilitates to establish villaget’s organization based on the
villager’s willingness to participation in the project.

e} The village o.rganization discusses and establishes organizational structure, rules and
regulations of operation, detail plan for participation in the project, etc., under the support by
the government committee and Village Islamic Councils.

Followings are remarks of establishment of village organization

&)

Project Coordination Committee should facilitate establishment of the village organization in
cooperation with Village Islamic Council. The council is helpful to promote villager’s
participation, and to establish rules and regulations of the organization, and to arbitrate villager’s
conflict if it happens, '

Participatory approach should be taken into consideration at the beginning of the establishruent. It
is recommended to hold workshop to pull out villager’s frank opinion when plan of operation and
monitoting are formulated by villagers themselves,

At the time of establishment of rules and _régulation, including account system, .general meeting
should be held with all members’ participation. It is quite important that all villagers parti_cipéte i
the decision making of important issue. Such “issue as member’s rights, duties, and penal
regulation are also the matter of general meeting, .

(All villagers in the organization, i,n_c]uding member of Village Islamic Council, should have a
vote as an individual right of members. It is important that all members have equal right to

participate in their decision-making.

Activities

Activities of village organization should be planned and implementied through discussion among

members in the organization. Followings are basic activitics to attain the purpose of community

enhancement.

a) Participation in implementation, operation and maintenance of the prOJects in cooperation
with local and/or central government. X

b) Participation in monitoring and evaluation of the projects in coxporation with relevant
government officers, '

c) Patticipation in enlighteninent activities against disasters such as flood, debris flow, landslide,
rock-fall and soil erosion. Enlightenment activities will be carried out at least once after flood
season. A_ccoi'ding to the Natural Disaster Survey, illegal deforestation is severe in such
village as Tabarak sofla and Dorak. As a result, potential of natural disaster has been
increa_sed.' Protection of fqrést_ should be discussed as urgent issue in these villages, this kind

of issue shouid be discussed am.o'ng the village organizations to build up mutual aid system in
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the project area, .

d) Promotion of health services and nutritional education, environmental education such as fuel
consumption. _ _

e') Meeting with other village organizations and relevant govcmmént organization to exchange
information and experience which obtain through the projects.

Comrmunity enhancement will be promoted step by step in the process of Vproject implementation.
Relovant governmont organization, especially in the provincial levers, should assist and facilitate the
enhancement of the village Orgénization. There are tree steps in the process of the project
implementation to enbance finction of the vﬂlage organization.

First step is at the beginning of the project implementatioh, and the village organizati_on will be
established based on the villager’s willingness to participation in the pfojebts. All members belong to
the village organjzé_.tion will participate in the decision making process of their organization, and
participate in the activities of the organization. Through these activities, a sense of participation will be
formulated. ' . |

At the time of commencement of the project, plan of operations and detail activities of the villager are
already desighed by the govemment. The village organization, therefore, just receive the planﬁéd
project. It shonld be noted that some of the members of village organization is dubious about for the
result and effect of the project. The government officers have to make close communication with the

village organization and build up intimate relations with them,

Second step is at the time of monitoring of the project. In the monitoring activities, villagers gfasp the
problem faced in the project implerhentatibn, and discuss how overcome the problems.._ The results of
the menitoring are put info nexti activities. The village dlfganization reviews their activities and
improves their original plan by themselves. Through these activities, villagers can formulate and

enhance a sense of ownership for the development projects.

Third step s at the time of completion of the project. At this time, government organization will hold -
the workshop for project evaluation under participation by village organization. The result of the
project evaluation will be put into the next project activitics. The village organization will choice next
activity among the master plan projects, or will make new project plan based on their willingness to
development, The government organization for project implementation have to support éuid facilitate

villager® selection of next activities.
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10.3.14 Increment of Household Income and Job Creation

Increasing household income and job opportunity is one of the most important matters in the vitlages

in the Study Areas. Dovelopment plan will include the contents of increasing household income and

job creation. These, in case of beihg fully developed, are shown as income generating activities below:

Table 10-3-14-1

Iob Creation and Ycarl{r Income Increment (with plan, fully developed)

Items Job Creation Incoine Increment Increased income  per
(number} (Riel) household or person
: : ) (Riel/H.H or person)
Fish culfwe (one place, 3 villages) 164 household 409,920,000 2499512 per hh.
: - 5 operators 32,375,000 6,475,000 per
Diversification of Milk Cow
Milk production {whole villages) 1,089 households - 3,677,700,000 3,377,135 per h.h,
Milk processing center (5 villages) 627 households 561,350,000 895,295 perh.h.
: : 25 operators 161,875,000 6,475,000 per p.
- Milk collection & distribution center 271 households 394,870,000 1,457,085 per hh.
{one village) 7 operators 37,375,000 5.339.286 per p.
Handicraft facilities (4 places) 80 members - 101,720,000 1,271,500 per p.
80 weavers 96,000, 000 1,200,000 per p.

MNote: Details are referred 1o ANNEX 1 Economic and Financial Evaluation, Annual O/M Cost and Value of Qutput,

104 K7-0-19-1 Sérbaz "

10.4.1 Construction of Check DPam

- (1) Specific Sediment Discharge
In order to estlmatc sediment discharge of each check dams, the specific sediment dlscharge used for
the planmng of Beaedeh Dam at Sarbaz (400 m’/km?/year) is applied.

(2) North Basin
In North Basin, four medium and small tributaries flow into Marbor River, Among these tributaries,
the one_located in the utmost north near Sarbaz flows in the basin with gentle slope and a little erosion,

whereas the basins of the other three are very devastated with severe erosion and landslides.

This area 1 categdn'zed as surface crosion type and main check dams with Type C are allocated on
these three tributaries in order to prevent vertical/horizontal erosion of the river course and the
movement of unstable sediment left on the riverbed, stablhze the foot of slope, and proteet farmland in

the downstream.

.- ~a) Tl Basin

“Seven main check dams on the main river course and three on the left tributaries are planned in the Tl

-

Basm which has the biggest catchment area in North Basin. Four check dams are located in the
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