CHAPTER S LIVESTOCK FARMING SYSTEM
IMPROVEMENT PLAN

5.1 DEVELOPMENT COMPONEN’I‘ AND PROJ ECT

In Chapter 3, the three components of “Pasture utilization / Well development and
management”, “Livestock products improvement” and “Herders economlc stabilization™ were
mentioned as necessary for improvement of the livestock farming system in rural areas. It was
further mentioned that the “Human resources development” component is also essential in the
implementation of these development components In addition, the projects to achieve each
component were identified as shown in T able 5.1.1. In this chapter gach component and project
improvement plan of livestock farming system in rural area is summarized; reflecting
knowledge obtained from résults of the Prlot Study descrtbed in Chapter 4.

Tab]e 5.1 1 Development Component and I’ro_teot :

P%f[{;{;f:d .| Development Component ‘ _ o Project .
Pasture utilization/ Well Pasture utilization and well development project
development and. management. | ' . , -
Livestack products | Veterinary service iniprovement project -
TImprovement of improvement - A | Superior livestack breeding project B
Livestock _ L .. | Livestock farming technigue improvement project
Farming System - o e " | Capacity building for risk management project’
in Rural Area - | Herders economic stabilization - | Livestock farming improvenient project _
o ' ' I | Market and dtsmbntlon of llvestock products 1mprovement' _
S : project :
Human resources.developrnent ; Human Ies0UTCes dcveloprnent through cach pro_]ecl

52 COMPONENT OF PASTURE UTILIZATION B j/‘ | -'.W_ELL_ |
DEVELOPMENT AND MANAGEMENT S ' B
| Pasture resources and water resources are the foundatlon of the pastorai 11vestock system if one. |

of them is absent pastoral herding can’t succeed. However, at present, the imbalance in.
d1stnbutron of both is becoming a factor that disturbs proper seasonal migration.

Since the aim of both the improvement of pasture utilization and the well development are to
-~ increase pasture utilization to its potential, these should be considered as a unit. For this reason,
the project for this component shall be the combined “pasture utilization and well development

project”.
(1) Outline of the Project

After changing to market economy, well operation and maijntenance, and pasture utilization
. that were managed by the Negdel have become herder responsibility. However, well
operation and maintenance could not be continued without clear responsibility in the
pnvatlzmg condition that was transferred from the planned economy In addition, unused
and low used pasture is expanding, migrating to the summer/ autumn camp gets decreased,
and yearly overgrazmg around the winter/spring camps bring devastatlon of pasture



For these reasons, the government needs to remove constraints on pasture utilization through
effective well development, and imprdve prerequisites to actualize pasture management over
the whole area; simuitaneously, they need to carry out proper pastore ufilization conducted
mainly by herders, and measures necessary for continuation of well operetion and
maintenance,

(2) Target Group and Implementing Organization
Target groupﬁ Herder groups

Implementing organization: Ministry of Food and Agriculture, agriculture agency in
Aimag, and Soum government

(3) Purpose
1) Project Purpose
Sustainable pasture utilization system is established,
2) Overall Goal
Pasture can be utilized sustainably by continuous improvement of earrying capacity,
(4) Outputs |

This project aims to achieve “improvement of methods to use pasture”, “well development”,
and “continuation of well operation and maintenance” by proper regional pasture utilization, -~
well development that is prerequisite of pasture utlhzatlon, and various approaches to’
“actualize sustainable maintenance of pasture and wells. '

1) Pasture Utilization’ System is Improved

- Since pasture management is to be im_pleménted mainly by herders in the region, itis. -

. necessary to deepen their 'uncilerstanding, and .stimulate spontaneous action. Therefore, .
Soum goverhment plays a central role in establishment of “pasture monitoring system”
“with consideration of both aspects of production and utilization, and prepares relative -
information through herders training to achieve proper pasture utilization in the region.

2)  Wells are Developed in Certain Tevel

In order to achieve proper pasture utilization, it is necessary to remove constraints on
pasture utilization as “lack of water resources”, and for timely pasture utilization, For this
reason, the government plays central role in implementation of well development.

3) Well Operation and Mainteniance are Continued .

Operation and maintenance of the improved well have to be managed under responsibility
of herders who are also users, and need to use the well continuously together with pasture.
For .this reason, it is necessary to increase herder’s ownership and also establish
supportmg system by Soum government and Aimag government '



(5) Input

Pasture diagnosis training, Pasture monitoring, Wells 1mpr0vement Training for well
operation and maintenance, Soum’s supporting system for wells 1mpr0vement and wells
operation and maintenance (Group support activity fund, Soum Well Fund, gettmg a person
responsible for operation and mamtenance)

5.2.1 BASIC CONCEPTS IN PLAN FORMULATION
(1) Utilization of GIS Data

In this pI'O]BCt a plan is formulated based on an understanding of the whole areas condition,

which is galned by overlapping wells distribution and pasture carrying capacity by using GIS.
The data of topographic character, river, sprmg, and lakeis d1g1tlzed data from topographm ‘
map scale 1:500,000. o ' |

‘Basic data for well development is based on the well database that was prepared by UNDP in
1991, and is now controtled by the. TInstitute of Geoecology. This data of Dornogobz Aimag
was reviewed and updated by A:mag agnculture agency and the JICA Study.

Basic.data of the pasture carrymg capacxty was based on ”Evaluatmn of carrymg capacﬂy,
ecology and its value in Mongoha” (Lwestock Research Inst1tute, 2000 Tserendash et. al)

(2) Setting Stable Water Supply Pasture

As an mdlcatar for pasture utlhzauon or ‘well 1mprovement setting water supply rate is '
important work. Consequently, w1thm 5 km from water TEsource was set as the stable water :

supply -pasture (Skm Zone) that.can R

o

be ut1hzed with a well In add1t1on o ) e L IR %—é : )
. ' . 1 ' ‘Walér

. from .the viewpoint of ‘pasture
© IES0NrCe

 utilization by hvestock this -stable

~ water supply pasture was divided into [ "Stable water supply pasture
(3-5km Zone)p

stable water supply. pasture (3 km

Zone) that is utilized by smaller Stable water Sﬂppig pasture

{(3km Zone
livestock, and stable water supply :
pasture (3-5 km Zone) that is utilized Fig.5.2.1 Stable Water Supply Pasture

by larger livestock.
(3) Relation between Carrying Capacity used for Plan and Stable Water Supply Pasture

Within the stable water supply pasture (5 km Zone), the nearer to the center of the water
- resource, the more excessive concentratmn of pasture utilization. Although it is expedient to
assume that larger livestock utilizes (3-3 km Zone), actually (3 km Zone) is also utilized. In
~-the planning, it is necessary to calculate carrymg capacxty in consideration of such actual

utilization,



Using the area ratio of (3 km Zone) and (3-5 km Zone) and livestock ratio of smaller one and
lafger one, the utilization ratio of (3-5 km Zone) was estimated to be 0.56, given utilization
ratio of (3 km Zone) as 1.

Thus, actual carrying capacity of (3-5 km Zone) was set to be 60% in the plan, If farger
livestock increases and livestock composition ratio in the area changes in the future, it will
be necessary to increase this ratio and review utilization ratio of (3-5 ki Zone).

Table 5.2.1 Utilization Ratio of Stable Water Supply Pasture (Dornogobi)

Stable water supply Stable water supply pasture
pasture (3 km Zone) (3-5 km Zone)
Carrying capacity 1,400,277 965,301
Livestock number in 2002 1,039,665 403,680
Ratio; Carrying capacity/Livestock number 4% 42%
Utilization ratio of carrying capacity 1 0.56
{Based on 1 for 3 km Zone) ’

(4) Setting Pasture Utilization Ratio due to Difference of Water Supply Efficiency
Water supply efficiency for livestock differs due to water supply capacity of well,

Water supply efficiency depends on well’s capacity, livestock number around the well, and

pasture productivity; corresponding to this result, pasture utilization ratio changes. Carrying

capacity was calculated on the assumption that water supply efficiency is 1-for pasture

utilization around the Production Well, 0.9 for hand-used Shaft Well, 0.8 for the Traditional
~ Well, and 0.7 for spring, respectively. '

Table 5.2;2 Selting Pasture Utilization Ratio Corresponding to Kind of Water Resources

Kind of water Production Well, Shallow Well,-. - | . Hand-used Shaft -| Traditlonal.| Spring '
._resources - Rehabilitated Shaft Well, pond Well - Well L
- Pasture utilization ratio 1 ] 09 0.8 | 07

(5) Treatment of Nature Preserve in Plannmg

Generally use of llvestock farmmg in the nature preserve in the Study Area is forbldden but‘ :
actually, use is continuing. Therefore, it is assumed that present use condition contmu_es but

there will not be promotion to do so accompanying new development. Therefore, targeted
area in the plan will add the area of (5 km Znné) used in the nature preserve at present to
each Aimag area except nature preserve, Also, carrying capacity is estimated in the same
way. '

(6) Basic Concept of Well Development Plan

Master plan on well development was formulated to effectively utilize the regional carrying
capacity in consideration of pasture condition in the 3 Aimags of the Study Area. The first
well development plan, which is considered to be preferentially developed, was formulated

considering rehabilitation and alternative construction of the existing wells that have high
potential of water resources, and the existing data of the water resources investigation,
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5.2.2 PASTURE USE AND MANAGEMENT
(1) Basic Policy of Pasture Use and Management

The most important matter from the viewpoint of pasture use and management is to. correct
the imbalance of these two resources. It is the basic idea in this plan to facilitate seasonal
migration due to the restriction of low vegetative productivities in the Gobi region.

It is important to maintain and stabilize the level of carrying capacity for sustainable
development of pastoral livestock system, The four measures to stabilize or to raise the '
carrying capacity dre as follows: - ' o '

i) To reduce livestock number and allev1ate the pressure on pastures (Socml restrlotlon)

if) To cultivate fodder crops to increase land productmty (Intensive land use).

iii) To stabilize the utlhzatlon of unused and low used pasture by 1mprov1ng water supply
(Well development) o T

iv) To upgrade herder skill for appropnate scasonal m1grat10n and eff1c1ent way “of
feed-water (Water-feed management / Pasture management)

Nevertheless, in actuahty it is almost 1mp0551ble to restrlct the number of herder llvestook in

these approaches, Also large- scale cultwatlon of fodder crops is difficult in the environment o

of Gobi reglon because it is unprofltable, espemally in case of ‘using 1rr1ganon ‘In addition,
careful con51derat1on and evaluat1on of envnonment are requlred such as soﬂ salmtzatlon'

and sustamablllty of land use. .

In t}us project, as a contmuous measure to 1mprove the carrymg capacny, 1t s pianned to
combme the basic’ pohmes both to- develop wells in Low Use and Unused Pastures (Aspects"-.
of hardware “devélopment) and to improve techmcal skﬂls for monitoring in pasture
”management (Aspects of software development) As a result of some activities of pasture use ' B
and management sustamable system for pasture use will become estabhshed and contmuous "
1mprovement of carrymg capac:ty will be achieved. Outline of ‘pasture use and management N

is shown in the next figure.

Pasture utilization system Is improved

_— |

{1} To establish pasture maonitoring system {2) Environmental {3) Water sources
1) Production dovelopment of development in Low
(Role of Soum government and herders) wintar/spring camp uzg!ﬁpd Unused
Pasture Diagnosis by Teamwork (To grasp +  Rehabilitation & P e
carrying capacity) . Construction of * Water sources
2) Utilization ' : Traditional Well development
+ (Soum povernment) To grasp livestock +  Pasture plan for well *  To establish system for
number, seasonal migration and performance development sustain and management
rate Pasture plan for well
*  (Herders) Report on their pasture use to _development
Soum government '

Fig.5.2.2 Activities for Pasture Use and Management



Pasture use and management will be conducted as an organic part of the main activities as

follows: To establish pasture monitoring system; To develop environment of Winter/Spring

Camp; To develop water sources in Low use and Unused pasture.

(2) To Establish Pasture Monitoring

Pasture monitoring activities will mainly be conducted by Soum government. It will be

principally composed of two aspects of pasture management: production and utilization,

1) Monitoring in Pasture Production

Meteoiological agency is conducting measurement of pasture every year, but nieasuring
points are limited and there is also a problem that it is not always effective information to
the herders. Therefore it is recommended for Soum government to conduct pasture
diagnosis by simplified pasture measurement as an appropriate technology through team |
work together with herders. Characteristics and points of differences between this

simplified method and that of meteorological agency are shown below,

Table5.2.3 Comparison of Tw_o Pasture Measurem_en{ Systems

Simplified Pasture Measurermnent
through Team Play between Herders
and Soum Government

Observation Operation by
Meteorological Agency

Offering carrying capacily infofmation

To formulate policies for preparation of

Height (H) and Coverage (C)

Purpoée - for winter/spring camp hay and feedstuff for coming winter

Torget Mainly to herders Administration and Herders, mainly to
: : the former :

Method - By estimating productivities from | By measuring Dry Matter Weight

(DMW)

When {0 measurs

- August — September (every year)

July —~ August (every year) o

When is the .
information delivery

‘October Noveinbcr (every year) 5

August-September (evecy year)

Accuracy & Specialty

Relatively in lower level
acguired

training

Relatively in higher level, fairly t;éinéd '

Sites to measiire”

Many (30 pomls planned)

‘| Not many (a few up,to around 10) .

Location”

Widely dlSlflbL!led in Soum area-

"Mainly near Soum center and few oihcr N
' sxtes

General concept and steps for pasture diagnosis by team work between herders and Soum x
‘government is shown in Fig.5.2.3,

Collecting and delivering information between herders and Soum government will be
conducted by Bag governor, Bag governor will also be in charge of coaching simplified
pasture measurement method to herders. Therefore it is required to provide continuous
training for pasture management to both Bag governor and herders, Training will be held
by Soum government and the agricuitural officer will calculate the results of pasture
measurement collected from herders and deliver back carrying-capacity information to
“herders. Morcover, Soum government will make records and accumulate changmg data
for several winter/spring camps as widely collected information,
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Soum government
- office

Calculating simplified pasture measurement, Estimation of
carrying capacity, Processing pasture forecasting maps efc.

Bag governor (Sep. - Oct)
Training for simplified pasture— i
ement . S
Deliveriyg oasture survey sheet Collecting results of

Delivering resulis of estimated pasture measurement,

carry apacity
(Every g:;ﬁma\

k J

30 herders households in Soum | <

~ Conducting simplified pasture -
‘measurement

L E;'dt’.ne 269 hnnseholds :

Allihousehold in Son Ulaanbadrakfy 316 househ)

. OIS S0 SOKI| 4y vsgul 278 househokls
(200)

Fig.5.2.3 Genera] Concept of Pasture Management .

2) Momtormg in Pasture Utlllzatlon

In addmon to monltormg pasture productlon it is: re’com'rn'ended to establish continnous
system for momtonng pasture utilization. As related -with well :development plan as
mentloned later, it 1s planned -to 1dent1fy facts of herder seasonal m1grat1on and

' _combmatton of ‘water SOurces through momtormg Soum government w1ll record two o

basm kinds of herder mformatlon

> L1vestock number per household
> Monthly combmatmn of water sources per a famlly (Annual mlgranon record for
herders) _
: Frequency of water sources used in a penod wﬂl be summed up 'mci muluplied by
- livestock number to calculate performance rate of water sources, For performance rate of
cach water source or well, indicators for seasonal use and concentrahon of livestock
number to specific water sources will become known. Since 3 or 4 wells are used by one
family annually in seasonal migration in Gobi, it is possible to make use of monitoring
information for appropriate pasture use accordmg to carrying capacity. Monitoring of
pasture utilization is helpful and -useful .when it is combined with that on pasture
production and will achieve continuous improvement of carrying capa01ty

3) Guideline for Appropriate Size of Livestock Number and Utilization Balance

i) Apprdpriate Level of Livestock Number con31der1ng Environmental Aspects

- In this plan, based on estimated carrymg capacity by Livestock Research Institute
(8, Tserendash et al. 2000), taking account of the recent trend of climate such as

| drought, the appropnate number of livestock is proposed, the carrymg capacity is
multiplied by 0 9 ag safety ratio for the ﬂuctuatlon.
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Table 5.2.4 Appropriate Livestock Number in each Aimag

. Livestock number Appropriate livestock
Yield (kg/ha) {s.u./km?) nurpinpl:ierp per well (s,u )*
North** 285.6 50.1 1416
DPundgobi South 155.1 33.0 933
Ave, 197.9 ‘ 42,1 1190
Northeast 150.7 32,1 906
Darnogobi Southwest 147.1 313 885
Ave 149.5 318 899
North ' 1222 26,0 735
Umnugobi South 89.8 19.1 540
Ave © 1062 22.6 639

Note

: 1 Stable water supply pasture for one well is calculated in 3km in radius

*s,u.=8heep Unil: Carrying capacity for one sheep
*#* Annual nutritional need is calculated by 570kg/s.u./year instend of 470kg/s.u./year

It is a tentative goal to achieve annual carrying capacity of Stable water supplied
pasture (3 km Zone). But in reality, herders are using a well in combination with the
other water sources and pasture use is much more complicated than the model, It is
possible to know condition of seasonal use of each well through continuing
observation and récord by pasture analysis such as productivity, livestock number, and
migration record for combination of water sources. Soum government will calculate
performance rate of well (Seasonal livestock per well) based on basic information
gathered by pasture monitoring. In addition, comparing with appropriate level of =
livestock number, it will be a guideline for pasture management. L

if) Alleviation of Pasture Use at the Center of Water Sources and Maxxmum Use of 3~

Skaone

A’ccordmg to distances from water sources (such as well), Sfable. water supplied

pasture (3 km Zone) and, Stable ‘water supplied pasture (5- km Zone} are set. By

propoition of overlappmg of both pastures in Dornogob;, l1vestock number is d1v1ded o

as follows

1. Stable water supplied pasture (3 km Zone) ='Small'l_i've‘st0ck (Whole number)
- -+ Large livestock (Whole number x 0.6) _ |
2. - Stable water supplied pasture (3-5 km Zone), Wthh is completely outside of
Stable watered supplied pasture (3 km Zone) = Large livestock (Whole
number x 0.4) _
3. Stable water supplied pasture (5 km Zone) = Small livestock (Whole number)
+ Large livestock (Whole number)

Livestock number (In real numbers and in sheep units) in each division of Stable water
supplied pasture in ytilization balance with carrying capacity is shown in Table 5.2.5.



Table 5.2.5 Utilization Balance of Carrying Capacity in Stable Water Supplied Pasture in Dornogobi Aimag

‘Livestock numbes within 3km Zene

3km Zone Comying Capacity 1909 2003
) (s.u.) Mo, of fivestock. ' | Sheep unil | Balance(%) | No,of livestock Sheep unit | Balance(%)
Airag 83,599 58,782 96,624 1156 53,261 15,037 89.8
Altanshiree 74,898 58,781 98,340 1313 18,429 ° 58,957 78,7
Dalanjargalan 81,769 85,521 151,581 1854 50,236 - 74,541 912
Delgerekh 90,706 89,679 171,560 188.7 52,279 11,890 101.3
Erdene 125,410 72,387 124,174 1028 52,663 76,720 63.2
fchet 67,027 58,831 106,228 1583 39,076 60,696 90.8
Khatanbulag 124,770 122,012 190,668 1528 91,962 121,844 97,7
Khuvsgul 120,190 . 78,593 131,547 108.5 51,930 76,575 63.2
Mandakh 105,443 68,406 106,180 1007 66,484 90,687 86.3
Saikhandulaan 108,987 56,287 8834, | “BLL: 62,399 88,811 815
Sainshand 22241 52,725 . 68,238 306.8 55,200 65,378 204.0
Ulaanbadrakh 135,240 84,680 124,360 92.0 63,202 79,833 59.0
Urgun 99,563 68,001 " 104,999 105.5 52,186 73,246 7.6
Zamyn-Uud 4,306 7,602 8,635 . 2005 4,085 5,150 119.6
. Total 1,241,147 963,386 - LS8 [ . 734,483 1,039,665 I
Tatal (Average)* 1,214,601 - 903,059 , 1,494,855 1231 674,199 . 969,137 - 79.8
. ) " Livestock number within 3~5km Zone excluding 3km Zone
Carrying Capacily
3~5km : ) +.199% . C . 2002
(s Mo, of livestock | Sheep unit | Balance(%) | Mo, of livestock .| Sheep unit | Balance(%)
Airag 36,766 9,472 : 56,206 ° 1529 5,851 © 34,488 3.8
Altanshiree - 35,703 9,186 54,542 1528 5,085 29,911 838
“Dalanjargaldn 19,913 7,729 - | 46051 2313 3,056 18,084 90,8
Delgerekh 20,030 o422 | 44,184 | 2206 “3,750 22,219 1199 -
Erdene 45,782 ~ 11,516 67,036 148.4° 5,582 32,393 708 -
Tehet T1914 8019 7 | 36306 189.9 2,034 17478 914
Khatanbilng " 123,050 15,210 ‘88,280 B ) W 7,242 41,112 332
Khuvsgul 36,760 8,063 46,982 118.2 T 3,902 22,594 568
 Mandakh - 50966 9,701 - 55,634 1002 6,900 138,990 76.5
-Saikhandulaan 47,574 8,246 48,156 10t2 T.O48 Co40923 6.0
Sainshand 14,127 8,337 48,078 346.7 6,029 . 34,842 246.6
Ulaanbadrakh 62,683 " 11,306 65,819 1050 5,455 29,21} 46,6
Lirgun R 10,558 T 62,602 ©128.3 64137 37,721 773
Zamyn-Und - 3,241 2,611 15336 4794 CG43 3,705 1143
" Tatal 568,400 195438 | @ta2 | - 69,689 | 403,680 -
Tolal {Average)* | . 551,032 --114,490 672,698, 122.1 63,017 365,133 663
B ) - : S Livestock number within Skm Zone
Carrying Capacity —
Skmy Zone . . 195% 2002
(s.1.) - No, of livesteck Sheep unit | Balance{%)'| No, of livestock Sheep unit | Balance(%)
Airag 120,365 68,254 152,830 i27.0 50,112 109,525 91.0
Altanshiree 110,601 67,967 152,882 1382 43,514 88,868 804
Datanjargalan 101,682 93,250 -197,632 1944 53,292 92,625 1.1
Delgerekh 110,735 97,101 215,344 4.5 56,038 114,109 103.0
Erdene 167,192 83,903 192,710 1153 58,247 109,113 65.3
Tkhet 86,141 64,910 142,534 165.5 42,010 78,174 20.8
Khatanbulag 248,720 137,222 278,948 2z 09,204 162,956 G55
Khuvsgul 160,950 26,658 178,529 110.2 55,922 99,16% 61.6
Mandakh 156,409 79,107 161,814 103.5 73,384 129,986 831 .
Snikhendulaan 156,561 64,533 136,550 812 69,447 129,734 829
Satushand 36,358 61,062 117,216 3223 61,328 100,220 275.6
Ulaanbadrakh 197,923 95,995 190,179 96,1 63,447 109,044 55.1
Urgan 148,355 78,649 167,601 1130 58,599 110,967 74.8
Zapyn-Und . 1547 10,213 24,11 3203 5,628 8,855 117.3
Tolal 1,800,548 1,088,824 2,308,940 - 804,172 1,443,345 -
Tolal (Average)* 1,765,633 1,017,549 2,167,553 1228 737,214 1,334,270 75,6

* Talal and average.score of 12 soums, excluding Sainshand and Zamyun-Und
Source: Turendersh et.al, JICA




Comparing with utilization balance in Stable water supplied pasture (3 km Zone) and |
(3-5 km Zone), there is no big difference between both in 1999, when livestock
number was considered excessive in number, as 123.1% and 122.1% respectively. But
scores have a much wider difference between (3 km Zone) and (3-5 km Zone) in 2002
as 79.8% and 66.3% respectively. This means that livestock is distributed with high
density in (3 km Zone) and with low density in (3-5 km Zone) meaning that livestock

have a tendency to gather near the well,

From the viewpoints of livestock and pasture management, it is recommended to {ead
livestock to (3-5 km Zone), which is considered edge of 5 km in radius more actively
and consciously as grazing policy. Besides, it will also be an effective way to make
maximum use of (3-5 km Zone) b.y increasing number of big livestock and improving
livestock constitution balance in accordance with natural conditions of Gobi,

4)  Significance of Establishing Pasture Monitoring System

Relationship of water supply capacity, livestock number and carrying capacity is shown
in the next figure. Present conditions and goal of pasture management for well -
development plan as mentioned later are set in place respectively. Roles of livestock and

pasture management technologies are also presented in the figure.

Livestock & Pasture Management

+ To introduce otetional use of wells and pasture

* Tor establish water supply techniques

Livestock number

m
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Prosiuclion w,ell

: ) *n 4 ' .
Re-develapment 6f summer/autumn camps

Traditional Well  Tiqditional & Shaft Well
Decreasing hgads of livestock S L
s | Rl
3y ’® Impractical goal
~ E _ .
A . . Water supply capacity
Carrying capacity

Fig.5.2.4 Relationship among Water Supplying Capacity, No. of Livestock and Carrying Capacity

As is the case of extremely low water supply of old Traditional Wells in present
winter/spring camps, vegetative degradation around wells accelerates due to large number
of livestock vying for water supply. Increasing water supply capacity contributes to
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increasing livestock in number, but not to contribute improving carrying capacity around
wells directly. Therefore, increasing water supply ‘capacity implies the danger to cause
overuse of pasture. But it is possible to alleviate this danger by improving water
supplying and livestock management techniques. In this way, it is requested to take a
balance of hard and soft development techniques because they are closely connected each
other, Hence, it is important to establish pasture monitoring system as soft aspect, as well
as development and enrrchmg of water supply ‘facilities as hard aspect in both for .
winter/spring camp and for unused and low used pasture.

(3) Need for Pasture Management Plan in ‘Accordance wrth Well Development

Pasture management plan in accordance with Well development is divided into two plans,
One is Environmental development of wmter/sprmg camp, and the other is development of
unused and low used pasture. Narratrve summary of each activity on aspects of hard and soft
is shown in the next table. '

Table 5.2, 6 Improvement and Development of Water, Soutces and Pasture Management

“‘Watering Facilities(Hard) - . Pasture use(Sofi)

Environmental Rehabilitation & construction of watering _ lmprovement plan to alleviate
development.of -~ | facilities in wrnter/sprmg camp (Feed water concentration around Traditional
winter/spring.camp | tank) © - - Well (Well use rules)
Development of ‘Development of water facrlltres in utssed and Development of watering

| unused andlow = | low uscd pasture for summer andautumn’ - © - | technique for Production Wel}
uscd pasture -+ | pasture (well, feed water tank; storage water. Slrallow Well

- o tank) : : ‘ ‘

Respecnve actlvrtles for <Env1r0nmental development plan for wmter/sprmg camp> and '
<Low use and unused pasture development plan> are summanzed as’ follows '

Table 5 2 7 ’I\Jvo Plans Watermg Development Plan and Pasture Management -

_Envrronmenta] development of wmter/sprmg camp Development oi:;\;s;:dand low uscd
“Output | ] * - Improving walering capacity - S : Expansion of seasonal migration
. "+ Improvement of watering techniques ~-{  pasture
+ - Development of facilities in winter/spring camp - Improving walering capacity
. _ ' '+ Improvement of watering techniques
Activitics | + Rehabilitation of Traditional Well * Rehabilitation and constructlon of
. Rehabilitation and construction of, Production Production Wells, etc.
Well etc. + Improvement of watering facilities
+ Development of facilities in winterfspring camp *  Organization of herder graups
« Tntroduction of scheduling of watering time and '
rotational use of well use
+  Organization of herders group

Activities for <Environmental development of winter/spring camp> include development of
‘use of Traditional Wells, such as, introduction of scheduling of watering time and rotational
- use of well use and making rules for herders, as well as rehabilitation of winter shelter and
storage for fodder, But also include rehabilitation and construction of old Traditional Wells
by co-work as easrly started activities by herders relating to watering, Improving watering
capacity will shorten time for watering and lead to heighten water efficiencies. E '



1) Plan for Environmental Development of Winter/Spring Camp

Activity items of herder groups, regional government, central government and donors are

respectively summarized below.

Table5.2.8 Plan for Environmental Development of Winter/Spring Camp

Activity items

Activities for herders
group

Activities for Solim
government and 4imag
government

Activities for government

and donors

Rehabilitation of
Traditional Well

+ Supplying labor for

rehabilitation of
Traditional Well or
Shaft Well

Supplying materials and -
trucks for rehabilitation
of Traditional and Shaft
Well

Rehabilitation and
consiruction of
Production Well eic.

Formulating herders
group Operating &
Maintenance

*  Organizing herders
group

Rehabilitation and
construction of
Production Well etc,

Introduction of
scheduling of walering
time and rotational use
of well use

* Introduclion and

operation of well use
ritles (scheduling for
watering)

+ Managing of well
use rules by herders

« Instruction of well use

rules by herders

Development of
facilities in
winter/spring camp

Rehabilitation of winter
shelter

* Rehabilitation &

construction of storage
for fodder

i) Rehabilitation and Construction of Traditional Well

For environmental development of winter/spring camp, Traditional Well is

recommended to be constructed, Traditional Wells are the most common type of wells,

- which conventionally support the pastoral livestock system in ‘Mongolia, Thus for

infrastructure development and for operation and maintenance systemis, herdess will

be asked to parttclpate spontaneously and actively. It is also important from viewpoint .

of pasture use to grow tendency makmg ’I‘radltlonal Wells to- 1mpr0vc ‘water supply

| ‘capacny

i) Rehabllltanon and Constructlon of Productmn Wells, etc.”

If water supply efficiency of Traditional WeIls in wmter/sprmg camp is lcss than 0.1
liter/s, average number of livestock to water per hour is as follows: less than 70 in -

summer~ autumn, less than 120 in winter~ spring, and less than 90 annually.

Table5.2.9 Water Supply Efficiency and Number of Livestock per Hour to Supply Water

. Number of livestock per hour (8.u.*)
Average Yield (/fs) Summer~ Atumn Winte?"-’Sprirﬁ Average.
High 0.5< 360<, 600<C 430<
Middle <0.1-0.5< < 70-360<C <120-600<C <{90-450<
Low <0.1 <70 <120 <90

*s,u,=Sheep Unit; Carrying capacity per sheep
If water supply efficiency of Traditional Well in winter/spring camp is less than 0.1
liter/s, watering time will be as shown in the next table. In case of livestock number
around 200'*-'300 s.u., it takes at least 2 5 hours, 500~600 s.u. at least 5 hours, and’
800~1,000 s,u. at least 8 hours.
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Table5.2.10 Water Supply Efficiency and Required Time to Feed-Wate_r per Livestock Number

. Number of livestock (s,u)
Average Yield (15 200~300 500~600 | 800~1,000 "
High 0.5< <0.5hour <theur U< Zhour
Middle <0.1-0.5< <0.5~2,5hour<] <1~5Shour< |- <2~-Bhour< -
T Tow. | <od T o shour< ] ShoursS o Shbur<

Principally, rehabilitation and construction of Production Wells is the priority to
develop unused and low used p'asture. However, when using Traditional Wells with
extremely low water supplying abilities as seen above, there is going to be degradation
of pasture by surplus number of livestock staymg around the well, In this case, it is
strongly recommended to 1nvest1gate to change water sources from Traditional Well to
Production Well. o o

iiiy To Introduce Rotat1onal Ut]llzatron System for Tradmonal Wwell

In parallel wrth rehabilitation and constructlon of wells in winter/spring camp, it is
required to improve methods of water supplying in present weltls. In particular, water
supply in Traditional Wells is significantly low (214 s,u./h, annual average), and it is
difficult to supply water in‘a short time. Consequently, staying long time beside wells
causes higher impact 'on pasture and degradahon of vegetation by overuse “To avoid
this situation as much as possible and to operate smoothly, it is 1mportant to build up a -
mechanism to have rotation among nerghbor wells ‘ P

lv) To Develop Facrllt1es in Wlnter/Sprmg Camp .

‘In parallel ‘with- water somce development and rmprovement .of water feedmg -
technology, it is 1rnportant to: rehab1l1tate facdltres in wmter/sprmg eamp, such as’
wmter shelter and storage for fodder K ' : o

2) Plan for Developlng Unused and Low Used Pasture

Activity items of herders group, regronal government central government or donors are

. respectively summarized as follows.

Table 5.2.11 Development Plan in Unused and Low Used Pasture

Activities for Soum -
b ‘e , Activilies for government
Activity ifems Activities for herders group | government and Aimag _
and donors
government ’

* Rehabilitation and * Supplying labor for + To design water tank, | * To develop welk
construction of ' rehabilitation & etc. + To instruct to design of
Production Wells, etc. construction of - To give seminars waler tank, éic,

+ Improvement of watering Production Well :
facilities + To attend seminars

» To organize herders - Qrganized operalingand | + To manage and * Ta instruct herders

‘group | _ maintenance of wells by coordinate herders group
herders group group

-Although use of ponds or lakes are important in summer/autumn camp, it depends on the
large fluctuation of rainfall year by year and thus remains unstable with uncontrolled

factars.




Well development plan mainly by developing Low Use and Unused Pasture is mentioned
in section 5.2.3, Well Development Plan.

In relation with well development, the principle for pasture management plan in order to |
improve use of Production Well is as follows:

i) Installation of Production Well in Summer/Autumn Pasture and Facilitation of
Seasonal Migration '

It is ideal to use pasture through seasonal migration; however, it is not achieved since
no water source in some summer / autumn pasture, Also, it is getting more difficult to
conduct such migrations under present conditions because of increasing number of
herder households and their livestock. In this plan, Production Wells are constructed
for summer/antumn camps as the first step to reactivate seasonal migration operation,
at least twice a year. Considering the difficulty of seasonal mtgration at present, it is
unrealistic to construct wells at summer/autumn camps in remote sites, Therefore, it
aims to increase the available areas for summer/autumn camps gradually from the -
pastures adjacent to winter/summer camps.

~ii) Holding Seminars

. It is essential to improve consciousness of herders  group to use well and pasture
systematically and by schedule, For this purpose, it s important to. develop
“environmental thinking through seminars or workshops on pasture use and
management for herders as well as for Aimag government Soum government and Bag e
Governor. It is absolutely required to mform about the concept that there is a 11rn1t for
carrylng capacity around the well. - PR '

ity Estabhshmg Techmques for leestock Management usmg Productlon Well
‘ : a _ Pasture Momtormg System Usmg Production Well |

"~ Since the water supply efficiency of Production Well is h1gh it is p0531ble to'
feed-water a large number of livestock at one time (900 sheep unit/hour on annual
average). On the other hand, Production Well has a great danger to degrade the
pasture by concentration of livestock exceeding the pump discharge capacity.
Therefore, it is essential for Soum government to continuously conduct monitoring
for carrying capacity around the well and performance rate of the Production Well,

b.  Shape, Size and Allocation of Water Supply Facilities

Average design standard feed-water volume by type_of livestock_ per day is shown
in the following table,



Table 5.2.12 Design Standard Feed-Water Volume -

Kinds of ‘Water consumption for ane livestock per one day (liter)

Livestock Late spring ~ Early autumn Late auturmn ~ Early spring Average
Camel 55 40 48
Horse 40 30 35
Cattle 40 30 35
Sheep 5 3 4

Goat 5 3 4

Average water yield by well type is shown below:

Source: Ministry of Food and Agriculture

Table5.2. 13 Yle]d of Well by Well Type

_ : “No. of livestock per hour (s.u. )

Average yield ) Summer~ Auturnn Winter~Spring . ~ Average,
Production Well 3273 2357 3928 2946
Shallow Well 0.775 558 930 698
Shaft Well 0.455 328 546 410
Traditional Well 0238 171 286 214

Source: Instltute of Geoecology
After changing from Negdel perrod to market-oriented economy, all the livestock

 including big a_nd_ small ones are fed around one unit well. Land use around one
well is miich more complicated than before. Thus it is becoming difficult to predict
. and to plan to feed water umformly and systematlcally Utrhzattons of wells have
an mflmte varrety There are var1et1es in reglons and in herder S uses even for the
'sarne type of wells In thlS srtuat1on water supply methods to 11vestock need to be

more precrse

Lessemng the wasted t1me for wartmg around Productlon Well is one: of the ways _
to conserve vegetatlve condmon around wells. Therefore it is: 1mportant to seek
“efficient” water supply methods, Two specrflc ways to. estabhsh techmques for
E, ; 5'11vestock and pasture management in relatmn w1th water source development are as -

o follows _
-1- To Improve Feed Water Tank

It is required to design feed - water tank according to herd size and allow the
number of livestock to be supplied water in a short time for herders who have large
number of livestock. Another concept is to allocate feed water tank in a radial

pattern,
-2- To Set Up Water Storage Tank

From the standpoint of pasture management, the merits of settmg up water storage

tanks are as follows:

+ It is possible to supply water right after livestock gather around the well,

» It is possible to compensate for a well’s slow water supplying ability by
reserving and not wasting time for livestock waiting around the well.

+ Italso make_s it possible for women and children to supply water easily.
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523 IMPLEMENTATION OF WELL DEVELOPMENT
(1) Purpose of Well Developmeni

Well development in the area aims to achieve “improvement of water supply efficiency in
using pasture” and “Expansion of usable pasture area in unused and low used pasture”; thus,
the precondition for proper pasture utilization will be maintained.

The Action Plan of the Government of MONGOLIA for 2004-2008 states the objective as
follows: “Repair and renovate-up to 1,900 wells and dig up to 800 wells of engineering
design in the Gobi and steppe regions with the assistance of the state budget, domestic and
foreign aid, loans and donations; encourage the participation of local citizens in digging
new manually operated wells,”.

(2) Basic Policy
The well development plan has the following goals.
1) To Carry Out the Well Development Based on Herders Requests,

The herders’ willingness to use wells is essential to achieve its sustainable operation and

maintenance in pasture, Well utilization varies in livestock farming according to its type

and environment, Hence, well development will be carried out based on the request of |

herders. On the other hand, Sowm government has to consider balance of wells in.their
' territory in execoting development plans by risk management,

2) Introduction of Well Development Process combined with Pasture Management

. Through well development, herders will be pulled into the paSturé 'ﬁlénagement system in -

-the region. The. necessary cooperation of herders on pasture managcment w1ll be herders- e

. obllgatwn and mcluded inthe well use- contract

'3)" Building up the Operatxon and Malntenance System by I—Ierders Has to Be Deveioped o

Concurrently w1th Well Constructlon Works

Herder well maintenance activities should be started from the begmmng of well '
utilization. Therefore, the formulation of well operation and maintenance has to be
carried out concurrently with execution of well construction works.

* To organize herders group and introduce the well use contract to clarify'the
responsibility for well maintenance. |

* Herders group should assist the well construction works to increase their recognition
that it is their well,

* Introduce herder contribution to heighten herder’s ownership for sustainable well
operation and maintenance.

* It is for construction of wells, to establish group mtemal fund for operation and
maintenance and to decide tole allocation in the herder group, set as obligations for
construction of wells, to establish group internal fund for its operation and to decide

 role definition in the herder group.



- To have Soum government support the system of herder’s operation and maintenance
of well. '

4) Effective Use of Existing Unusable Wells

There are many unusable wells and their rehabilitation will be carried out as a priority
since it is cheaper than new well construction. Moreover, when the well cannot be
rehabilitated, a new -well will be. constructed next to the existing well based on its
characteristics, since its success rate is better than construction in a new place,

5) Development of New Wells

Concurrently with the rehabilitation of existing wells, it is better to make new wells with
high potential of water resources based on water resources mvesngatlon to use pasture
without existing wells.

6) Effective Distribution of Wells -

The pasture area 3 km from the well i is to be used when well is constructed (heremafter
this area is called stable water supply pasture (3 km Zone) ). In the rehabilitation / new
construction plan of engmeermg wells such as Produchon Well, Shallow Well and" Shaft '
‘Well, distribution of them is'to be decxded to broaden their stable water supply pasture €]
km Zone) Concretely, 1t is set as an mclex of well dlstnbutlon, w}uch the rehabilitated
/new constructed wells in future have to be 6 km- away from existing wells. It doesn’t.
matter that the Traditional Well, spring and lake exist within 6 "km zone in
rehablhtated/new constructed ‘wells: because 1t w111 contrlbute to the 1mprovcment of
~present water supply efficwncy and also ensure pasture utilization; this means that if there
- are other water sources, the pasture utlllzauon cani be cuntmued even’ when the_

- _engmeermg well becomes broken.. '

7) Selectlon of Target Well from Economlc Vlewpomt T E

i) Rehabilitation

The wells with small yield have to be operated longer to obtain enough water. Due to
that, introduction of pump and generator in such wells has no economic effect
considering operation and running cost. In the Study, 0.6 l/s is set as regulation yield
for well rehabilitation so that wells with less than 0.6 I/s are excluded as rehabilitation
candidates. It is necessary to examine the mtxoducnon of a more convenient pumping
system in combination with renewable energy such as solar or wind power for these
wells,

i) New Construction

New construction will be started from the site where water depth is expected to be
- shallow by water resources exploration. In this selection, water quality and well yield.
in the existing wells also should be considered. '



(3) Implementation System

The implementation of well development should follow "General rules concerning
rehabilitation/ new construction, the financing, possession and utilization of the engineering

wells and the water source" issued in July, 2005,

For well development, the local government such as Soum government and agriculture
agency in Aimag government should gather requests from herder groups. The works of well
development is to be carried out by state budget or other donor’s project,

Implementation system and role allotment in well development,

management and operation and maintenance of well is shown in Fig.5.2.5.

pasture ut:hzatlon '

Herder Group ) S

*Request of well .
rehabilitaion/ new
constructior:

' Payment of application
charge (part of herder's
contribution)

*Well use construct
* Operation and
Maintenance

» Report of pasture
rmaasuremeint, wel
utilization

oum Government
Basle Information arrangement

+ Preparation of well development
“plan

+ Organizing of Herder group

+ Collaction of herder’s contribution

*Well use contruct (Handl'ng over)
-Operation of SoumnWell Find

*Total and.making pubhc of Carrying
capamty data |

Almag Gov.

{Agriculture Agency)

* Proparation of
development plan

plan-
«Seleclion of conlragtor

: Preparation of executaon ;

+Construction Management

Ministry of Food

and Agriculture
*Preparation of
execution-pfan

* Management- of |- ~.°°

Equlpment bids |

R A iR e

Construction

" Fig.5.2: 6 shows the detail 1mplementahon schedule 2 years is needed after the selcctmn of

welis from herder’s requ

est to hand over the well.

Fig.5.2.5 Implé_frmnt_aﬁqn System ahd.R'olle Alio_tmcﬁ:t_-"_ ‘; ': o

. Parlicipan( . 1st Year 2nd Year
Ems " . .
(Responsible person) | 1| 2| 3| 4} 5| & 7| 8| 9fs0i11{12] 1 4| s| 61 71 8| 9110[11}17.
Organizing the herder group Soum _Gioy, —
Flrgt Contribution of Harder Group Herder Group L. Iication Charge} —
Preparation of well development plan (listing) Herder Group,.
' Soum_Gov, Aimag Gov, —
[Examination of validity of well maintenance plan |Project b=
Rchabililation possibility survey/ geophysical Prajeci
survey ! ||
Decide of object {constreution/rehabilitation) well |Soum Gov., Project,
Aimae Gaoy, T
| _{ .
Equipment Procurment (Bit, Contract, Delively) |Project, MFA ¥ (Deliverly) |——
Rehabilitation/Consiruction Bil Project, Aimag Gov. BB
Complete of Herder Contribution Herder Grou
‘ ) P Saving (Including cost for O & M fund) * |
Rehabilitation/Construction Works Project ) : 1
Well use conlruct Soum Gov,, Herder
Graup, Project

Fig.5.2.6 Detail of Well Development Execution
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(4) Master Plan of Well Development
1) Target |

Target development level of Master Plan is to be decided considering pasture condition of
each Aimag and the risk to raise the water supply rate to 100% for the whole pasture atea.
The development level in each pasture class is set to be 90% in Steppe and Desert-Steppe
area, and limited to 70% in Desert. As a result, the target of master plan in each Aimag in
pasture area and carrying capacity become 67, 007 km? and 2,629,000 heads (s.u.: sheep

 unit) in Dundgobi, 90,758 km* and 2,824, 000 heads (s.u ) in Dor nogobt 129,185 km2 and
2,724, 000 heads (s.u.) in Umnugobz

Below, the comparison is carried out between target in Master Plan and 11vestock number‘
(converted into. sheep umt) in present (2004) and before Dzud damage (1999) In
Dundgobi, the present number is the same as Master Plan, but 1999’ data exceeded it.
Hence, the Master Plan’s goal means only that the number of present livestock can be
bred stably, and that it caniot rreach the numiber in 1999, Therefore, the other kinds of
: development actmtles such as 1mpr0vement of llvestock quality should be con51dered in

Dundgoba
TableS 2 14 Development Level in Pasture Class R
' Pasture Class L " Carrying Capacity .| - Development Level '
Desert ; Rt TL0~0156 g 0%
Desert- Steppe, Steppe S o Over 0._156 Ea I T90%
Table 5 2, 15 Target in Master Plzm (1000 head 8.1 )
: ' . Dtmdgab: Dornogobi | Umnugobi
Target - | Area (kml) - 1 67007 90,758 | 129,185
. | Carrying Capacity (1000 5 u) 2,629 2,824 2,724 |
Lwestock at Presem (2004) - : c 2,642 1,836 1,664 -
- R (Ratio of’ 'I'arget 10 2004) C O 100% - 65% | o 61%:
leestock before Present (1599} - 3,859 2,328 - 2,706
(Ratio of Target to 1999) - 147% 82% 99%

~2) Number of Wells in Master Plan

“The development area” is assumed to be the part of remainder by which the present
stable water supply pastures is excluded from the target area. The necessary number of
wells for the development area is assumed as planning number in master plan.

i)  Present Status of Pasture Utilization and Well Development

The area and carrying capacity in stable water supply pasture (3 km Zone) and stable
water supply pasture (S km Zone) are calculated for present well distribution.



‘Table 5. 2 16 Present State of Pasture Utilization

Erdene, Ulaanbadrakh,
Khywsgul confirmed in Pilot
Study is excluded. -

Area (km?) Carrying Capacity (1000s.u.)
Dundgobi | Dornogobi | Umnugobi Dundgobl | Dornogobi Umrmsobi .

Target Goal 67,007 90,758 129,185 2,629 2,824 2724 |
Stable water supply pasture (3km Zone) 44,967 47,401 63,980 1,778 1,203 1,286
Siable water supply pasture (3-Skm Zone) 17,891 31,287 36,065 369 517 495
Stable water supply pasture (5km Zone) 62,858 78,688 106,771 2,148 1,810 1,780 |

Production Wells 70 134 85 - - _

Shallow Wells 21 12 109 - - -
Mo.of | Shail Wells(with Pump) - 56 - - - -
Walter Shaft Wells{Hand-drawing) 1,219 1,102 676 - - N
Source | Traditional Wells 1497 1380 2,002 - - N

Spring 143 135 506 - - N

Lake 503 8§ 530 - - -

Sub Total 3,453 2,827 3,908 - - N
Pari of Stable water supply pasture (3km _
Zone) by 1 water source 13 17 16 0,515 0.457 0.320
Stable water supply pasture (3km Zone} i
for 1 waler source 18 28 27 0,622 0,640 0.456
* For calculation of the present situation, the following conditions were adopled for GIS data

Dumdgobi | Dornogobi Umnugobi
Production Well Recorded as nsed Recorded as used Recorded as used
Shallow Well Récorded as used Recorded as used Recorded as used
Shaft Well The condition is not clear, The wells rehabilitated since | The condition is not clear,
‘ : 1 All wells are set as hand - drawing 1998 are set as pump drawing | All wells are set as hand -
: | well. well. drawing well,

Traditional Well : The unused 60 wells in

i} Development Arca (Area will be Stable Water Supply Pasture by the Plan)

“The_deirelc)'pm'ént 'ar_éa” is assumed that the part of remainder by which the stable
water supply pastures (3 km Zone) calculated is excluded from the whole developed )

. area et as target goal.__‘-Tht:y are 22,040 km 'in_'D'undgb'bi; 43,357 km® in Dornogobi, -

'a_nd 65,205](111?.‘ fin -Umnugo_bi. Moreover, :the'_ necessary development in"caljrying .

* capacity is 851,000 heads (s.u.) in Dundgobi, 1,531,000 heads (s.u.) in Dornogobi, S

1,438,00 heads (s. u) in Umnugoba, calculated with stab]e water supply pasture (3 km_

Zone) and Master plan’s goal.

‘Tuble5.2.17 Potential Pasture Area and Carrymg Capacny

fii) Number of Wells in Master plan

Area (km?) Carrying Capacity (1000 s.u.)
Dundgobi Dornogobi Umnugobi | Dundgobi | Dornogobi Umnugobi
3km Zone 22,040 43,357 65,205 851 1,531 1,438
Skm Zone 4,149 12,070 22,414 481 1,014 944

Based on the overlapping of stable water supply pasture by each well in exiting

condition, average mcreased area of stable water supply pasture (3 km Zone) per well

and one (5 km Zone) are used in the calculation.

Total necessary number of wells in 3 Aimags is 8,261 calculated on the assumption

that target area should be covered with stable water supply pasture (3 km Zone), and

1,482 wells with stable water supply pasture (5 km Zone).
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The total number of water sources, present number of water sources and required
number of wells, is 3,681 in Dundgobr, 3, 261 in Dornogobi, 4,728 in Umnugobl when

it consider with stable water supply pasture 3 km Zone,

Table5.2.18 Necessary and Total Number of Wells in Master Plan

: _ Diundgobi | Dornogobi i Unmmnugobi Total
Necessary | with stable water supply pasture {3 km Zone) 1,692 2,568 3,989 8,261
Number with stable water supply pasture (5 km Zone) 228 434 820 1,482
Total with stable water supply pasture (5 km Zone) 3,681 3,261 4,728 11,670
Number with stable water supply pasture (3 km Zone) 5,145 5,413 7,891 18,449

(5) First Well Development. Plan

1t will take a long time to complete the above Master Plan, However, the first step of

implementation should be rehabilitation or alternative new construction of existing wells and

new construction based on the existing results of geophysical exploration, The first well

development plan is settled based on such information.

1) Number of Wells

R

‘Basic Policy in First Well Development Plan

a,

Exclusion of Double' Count

' When a well can produce enough ylelds, it doesn t make sense to put 2 wells in 1
* place to increase water supply efﬁclency for hvestock ‘Therefore, when there are 2
“candidate wells for rehabxhtatmn ot new’ construction adjoining within 6 km, the
Dbetter one should be selected in the plan based on data of thieir yleld water level

constructed year and type of works (rehablhtatron or constructlon)

Reqmred Yleld for Pump Settmg

L :Economxc eff1c1ency is not goocl in the weIl with' poor yleld since the generator has ;

E to be operated a long time to obtain enough water. Therefore, the standard. yield for

: .settmg a pump on a well is determined as 0.6 //s which is slightly faster than hand

* drawing with bucket,

In Shaft Wells, the pump will be set for wells with 0.6 I/s or more. yield and the rest

will use hand drawing, the as same as present. Moreover, Shallow Wells with less

than 0.6 //s yield are to be excluded in the plan.

Future Number of Wells

The working life of Shaft Well and Tradition Well are said to be short. Hence,
decreasmg these types of wells is canmdered in the plan. |

11) New Construction and Rehabilitation Fea51b1hty by Well Type

Basic policies of new construction and rehablhtatlon by well type are summarized as

follows:



Well Type Basic Policy

Production Well | Rehabilitation has the priority for new construction. New wells will be constructed on
the unused and low used pasture when necessary or near the same location when the
existing well cannot be rehabiliated.

Shallow Well Only the wells with high feasibility are to be rehabilitated. New wells will be
constructed on the unused and low use¢l pasture when necessary, or near the same
location when the existing wel] cannat be rehabilitated or is abandoned Shaft Well.

Shaft Well These will be rehabilitated through installing a pewer pump for improvement of water
supply lo.pastures and promotion of the well utilization,

It cannot be newly constructed, Thus abandoned Shaft Well will be replaced as
Traditional Well when its water level is shallow and as Shallow Well when it is deep
but has high yield capacity.

Traditional Well | These will be constructed or rehabilitated by herders to maintain the present
distribution. The administration will support it.

a. Production Well

The share of repairable Production Well was about 53% in 3 Pilot Study Soum and
their success rate of rehabilitation was 90%. Thus, it is expected that half of
existing non-operating wells can rehabilitated.

Table 5.2,19 Operation Rate of Producuon ‘Well in 3 Soums in Pilot Study Area

. NamcofSoum | No.of Wells | Used Well | Unusable Well |—Lcasibly Rehabilitated Well
No. of Wells Rate -
[Erdene 21 5 16 5 0.31
Ulaanbadrakh 21 T4 177 10 .59
Khuvsgul 23 ‘ 1 22 14 0,64
Total 65 10 : 55 29 " D53

(Source; J[CAStudy 2003)

The share of repalrable Productlon Well among non-operating ones is 56% in
Dundgobi and 51% in Umnugobi in the database. Thus, these wells are’ assumed to

be candidates for rehabllltatlon and other non- operatlng wells will be rcplaced by e

L new constructlon

o In Dornogob: well database was rev1sed by agnculture agency in Am:ag‘ :
government and pumber of wells evaluated as uncertain condition became more _

- than 70%. Thus, they are set as rehabilitation candidates prov:ded that the wells be
evaluated as feasibly rehabilitated and uncertain condition wells, but constructed
after 1984,

Table3.2.20 Number of Productibn Wells in the PI;m

Dundgobi Dornogobi Unmnugobi
Rehabilitation 117 74 117
New Construction 93 66 ’ . 114

b, Shallow Wells

Only the wells with high feasibility are to be rehabilitated since the share of
feasibly rehabilitated Shallow Well is low.

The share of feasibly rehabilitated Shallow Well in non-operated ones was about
35% in the results of well inventory survey in Dornogobi. Based on the success



rate of rehabilitation in Production Well, the share of feasibly rehabilitated Shallow
Well is set as 30%. '

Table 52,21 Availability of the Casing Mounted with Unused Shallow Well

Casing Pipe Erdene | Ulaanbadrakh | Khuvsgul Total
Usable 1 0 8 . : 9
Not Usable 1 0 4 5

Total 2 0 ' 12 14

(Sourca: JICA Study 2003)
The share of feasibly rehabilitated Shallow Well among non-operating ones is as
high as 72% in Dundgobi and 44% in Umnugobi in the database, but its evaluation
is feltto be doubtful by Pilot Study experience, Thus its evaluation is changed from
old well in feasrbly rehabilitated to needs new construction and so the share of
rehabilitation wells reaches 30%.

Uncertain condition wells where changed into need new construction in Dornogobi,
because the share of feasible rehabilitated well is as low as 15%. Some uncertain-
condition wells wete classed'.iﬁ_to feasible rehabilitated.

Table 5.2.22 Number of Shallow Wells in the Plan

Dundgobz - . Darnagobr : Umnugobi

Working =~ ' 21 1 2 ~ 109

‘Rehabilitation S 52 27 _ 84

e

New Construction L -_121'”' N S Y s R &

‘Shatt Wells |
-1- Selectron of Wells t0. be Rehablhtated |
_.Rehablhtatron means pump mstallanon inthe Shaft Well

_There are 2 purposes in 'Shaft Well rehabllrtatron One is'to. decrease the workload

o ""'_'and mrake’ water-supplymg times shorter on the wells with low water level. The

‘.other is to improve the water supply efficiency on the wells with high yield.
_ Therefore, the pump will be installed on the ‘well whose statlstrc water level is

deeper than 6 m or its yield is more than 0.6 Ifs.

Table 5.2.23 Purpose of Rehabilitation by Shaft Well Type

Evaluation of Yield Water level
Rehabilitation § Q=0.60/s - Z6m

Rehabilitation

]

0 0 Rehabilitation for decreasing the workload of hand-drawing

Rehabilitation for decreasing the workload of hand-drawin

[¢]
o
bl

X 0
0 % Rehabilitation for improving water supply .
% b Use as hand-drawn well .

-2- Deceasing the Number of Shaft Well and Alternative Construction

According to the well inventory survey in Dornogobr there are 1, 210 Shaft Wells'
in total, of which 428 are unused Moreover, the casing is unavarlable in 234 wells
(about haif) and it is evaluated as impossible to be rehabilitated.



Thus, it is assumed that number of Shaft Wells will be decreasing since Shaft Wells
constructed in 1960’s will be abandoned in next 10 years, but that alternative wells
for these abandoned wells will be conmstructed. Traditional Wells will be
constructed when water level is shallower than 6 m and Shallow Wells will be
selected when yield is more than 0.6 I/s. These Traditional Wells will be deeper
than other ones so that the administration should positively take part in its

construction to advance it,
-3- Number of Wells

According to the above two concepts, the plan of pump installing and alternative
well construction (the rehabilitation and new construction plan) is prepared. Based
on the distribution in Production Wells and Shallow Wells plan, the rehabilitation |
and alternative new construction wells are to be decided so that their stable water
supply' pasture (3km Zone) does not overlap.

Table 5.2.24 Number of Shaft Wells in the Plan

Dundgobi Dornogobi Umnugobi
Operating ' 1219 - 393 158
Present | Possible to be rehabilitated : 51 679 . 518
number | Unusable . _ i 227 77 217
Rehabilitated e . 56 -
“Abandoned in next 10 year (Constructed in 60°s)- 237 231 217
: Pump Selting, 201 227 111
Number | Hand-drawing 880 652 408
in Plan Construction of New Shallow Well - ' 64 : 45 24
| Construction of New Traditional Well : : 140 17 97
d.

“Traditional Wells

“In the plan, the rehabilitation of Traditional ‘Well means the .large scale works such :
as digging the foundation rocks out, Thus there 18 basma]ly no dlﬁerence inthe =~ -

workload from new constructlon

1t is said that the workmg life of Tradftmnal Wells is about 20 to 30 ; years and also |
its rehabititation is required frequently from flood damage, etc. Therefore, it is
assumed that 5 Traditional Weils need such care in each Soum in 1 yeér, and that
half of them are to be rehabilitated and thelremaining half are to be new. '

Table 5.2.25 Number of Traditional Wells in the Plan

Dundgobi Dornogobi ' Umnugobi
Rehabilitation 375 300 350
New Construction 375 300 350




e. New Drilling Wells

In this plan, new wells will be constructed in the place where it has good possibility
based on the results of geophysical exploration carried out in the Study or by
Ministry of Food and Agriculture. The Traditional Wells will be constructed where
the expected depth is shallower than 6 m. Shallow Well will be selected when the
depth is shallower than 40 m, and Production Wells in deeper places.

The implementation of new drilling works is expected after the rehabilitation and

alternative new construction described in items i) to iv), Thus its distribution was

decided based on the above plan.

Table5.2.26 Number of New Drilled Wells in the Plan

: Dundgobi . - Dornogobi Umnugobi
Production Well 0 72 16
Shallow Well 78 32 72
Traditional Well 30 7 -1

f. Total Number of Wells in Plan

Total number of w_e]ls by well type is summarized in the table below.

Table 5.2.27 Total Number of Wells by Well Type in the Plan
Well Typ Totnl | Siior T g o | Tadifonal | New DAl
- We! e roduction | ‘Shallow raditional |:New Drillin
P Number | Uy | wen | ShaftWell |y well |
New Construclion S ' . b
" Production Well 93 93 : 0
- Shallow Well 263 121 64 78
< Traditional Well 543 ~138 375 30 |
« |Rehabilitation ] - ' '
g Production Well 117 117 :
‘ . Shallow Well : 52 : ‘52
-Shaft Well (with Pump) |- - 201 | ' 201 | :
" Traditional Well - .~ <0375 Lo 375
New Construction L o
o "Production Well 144 [ 3 71
: g - Shallow Well 132 : ~ 58| 43 31
S " Traditional Well 323 : 16 o 7
% Rehabilitation )
-2 Production Well 66 66
_ Shailow Well 26 26
Shaft Well (with Pump) 219 219
Traditional Well 300 300
New Construction
Production Well 114 104 10
- Shallow Well - 260 171 2.3 66
'§a Traditional Well 435 84 350 1
g Rehabilitation
S Production Well 103 103
Shallow Well 71 71 )
Shaft Wells(with Pump) 93 93
Traditional Well 350 350
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2) Water Supply Pasture Area and Carrying Capacity

The carrying capacity of the water supply pasture area after completion of the first well
development plan is calculated according to the assumptions and measures described in

section 5.2.1.

As a result, the share of stable water supply pasture (3 km Zone) after first well
development by the Master Plan is 75% in Dundgobi, 57% in Dornogobi and 55%.in
Umnugobi. Moreover, the share of stable water supply pasture (3 km Zone) is 100% in
Dundgobi, 94% in Dornogobi and 90% in Umnugobi. Thus the target is aimost achieved.

However, in carrying capacity, the share of stable water supply pasture (5 km Zone)
becomes only 87% in Dundgobi, 72% in Dornogobi and 74% in Umnugobi. And so, well
development contributes to increase of water supply. '

Table 5.2.28 Summary of First Well Development Plan

Area{km2) Carrying Capacity {1000 s.u,)
Dundgobi | Dornogobi | Umiugobi | Dundgobi | Dornogobi | Umnugobi
Master Plan 67,007 90,758 129,185 2,629 2,824 2,724
Present Condition { Stable water supply i
pasture (3km Zone) 44,967 - 47,401 639801 1778 1,293 1,286
Stable water supply ) . ) ‘ ‘ C
pasture (3-Skm Zone) 17,891 31,287 36,065 360 517 495 |
Stable water supply R
pasture (Skm Zone) 62,858 78,688 | 106,771 2,148 1,810 1780 | -
After First Well - | Stable water supply i : R
Development Plan | pasture (3km Zonc) 50,080 51,492 | - 71,660 1,946 1,459 1,489
S Stable watet supply - _ ' _ R . |
pasture (3-5kim Zone) 16,726 { 33,818 44,424 353 : 586 535 [
Stable water supply ‘ . ; R
_ pastire (Skm Zone) 66,805 | 85310 | - 116,084 .- 2,209 2,045 2,024 .
Sharé of After Stabte water supply o S : o : S
First well pasture {3km Zone) 075 | 0.57 0,55 | 0.74 0.52 055
development plan | Stable water supply o . o o : o i o
in Master Plan .| pasture (SkmZone) .| . 100 - 094 [ 0.90 - 087 0T -0
- | Production Wells . - U280 344 302 - - L
S “ | Shallow Wells : 336 170 [0 4400
MNo. of ' Shaft Wells {(Pump) .20 275 - 93
Water ) Shafl Wells (Hand) . 889 642 | 349
Source o Traditional Wells - 1,665 1,398 2,087
: Spring - 143 T 135 506
Lake 503 8 530 |-
Sub-Total - 4,017 2,972 4,307
Stable water supply pasture (3km Zone) for 1 .
water source 12 17 17 0.484 0491 0.346
Stable water supply pasture (Skin Zone) for 1
water saurce 17 29 27| - 0572 0.688 0.470
Increasing by First | Stable water supply i
well Developmtent | pasture (3km Zane) 5,113 4,091 7,680 168 167 | 203
Plan Stable water supply .
pasture (Skm Zane) 3,947 6,622 9,313 151 236 244
Remaining development area after Firsl Well
Development Plan (without in Area (3km 16,927 39,266 57,525 683 1,365 1,235
Zone) } ‘ ]
Remaining development area afler First Well
Develapment Plan (without in Area (Skm 202 5448 | 13,101 330 779 700
Zone) ) . ‘
Required Number of well (cover by stable ,
waler supply pasture (3km Zone) 1,338 2,266 . 3,457
Required Number of well (cover by stable
waler supply pasture Skr Zone) 12 130 486




Moreover, the present number of livestock can be feeding stably after completing the first

well development plan in Dornogobi and Umnugobi when (5 km Zone) is used in the
calculation. However, the present number in Dundgobi exceeds the Carryi'ng Capacity in
the First Plan,

Table 5.2.29 Comparlson with Present Livestock Number

' _ ‘ Dundgobi | Dornogobi | Ummnugobi

Present Livestock Number (Year 2004) (1000 .s.u) 2,642 1,836 1,664

Share of present number to resulis of First Well Development Plan 115% 920% 82%
3) Relation with Master Plan

The stable water supply pasture area and carrying capacity are compared by present state,
First Well Development Plan, Master Plan, In the results, both pasture area and carrying
capacity increase from the present state to the first well development plan, and then

Master Plan,

The share of Master Plan to whole Azmag area is 90% in Dundgob: 83% in Dornogobi,

78% in Umnugob:
Table 5.2.30 Comparlson with Whole Area and its Carrymg Capamty

Fig.5.2.7 Trend of Stable Water Supplied Pasture Area and Number of Water Sources in the Plan

(6) Calculation of Construction Cost

1) Standard Specification

Average number of livestock in a herd is assumed to be about 500, and it is used in

Water Supply Pasture (km®) Carrying Capacity (10(}0 heads s.1.)
. E -, | Pundgobi Darnogob_r Ut;mugob: Dundgobi | Dornogobi “Umnugobi | -
' gtablf ‘;’ater, . PrcsenlSlﬂlﬂ - 62,858 78.688{ - 106,771  2;148| . 1,810 1,780
a;g%zrr;fn‘g"“ Flrslwelchvclopmﬁm Plan | 6805| 85310| 116084 - 22091 2061 2,074}
Capacity MasterPlan | 67,007] . 90,758| - 129,185| - ~2,629| 2,824 2,724
| The Share of each | Present State S 84e%| O 12% O 65%| 66| 42% A6%
Conditionto - First Well Deve]opment Plan ' 89% st 0% 1% C4B% | 54%)|
| Whole Area Master Plan___ - T o0%| . 83%|  78%| 81%| _ 65%|  T71%
" - “Trond of Stabla Water Supply Phslure;ﬂirea'_ : T T Trend of Number of Water Sourca T
fg 140,_090 T T - — - 9000 — - e .
| = 120000 : N //A g 8000 |- /u
g oot Ar/”ﬂ/' » X 7000 |- :
8! il AR /ﬂ_’_____,,_m ' g 6000 —
F 000 [ g o . i AR B
‘i eﬁ.ooo et m— . - %4'000 P._’——/M :
R D [ £ S St
) 40000 } : . E 2,000 .
g 20,000 _I e Do e Domogobl  —a— ragabl !_ E 1,000 __L—O——-Durlduohi -~ Dornogebl  —ae— Umnugobl L .
: — _ o . .
0 . — - o
P&ee"._enl stale First Well Master Plan . Frasen! state Dev;::x:tuﬁan (D::'aasr‘:t; :;'a ;km
Developtmant Pian Develapment cndition| Bavelopment condition ’ Zone}

examination of the spemflcatlon of the Engineering well. 2.5 tons, of water is needed for'.

500 livestock ammals and it takes about 40 minutes to supply it when pump capacity is

* 1.0//s. Thus this pump capacity can be set as standard specification because within 1 hour

it has an appropriate numerical value, Moreover, standard capacity of the water storage

" tank is 2.5 tons 80 that 1 herd can bg fed water.
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However, it is necessary to examine the strategy to lower waste time for livestock waiting
around the well such as the installation of one more feed water tanks or large storage tank,
etc. for the herder group that has a large scale of livestock and require hig'h water
supplying capacity.

In the plan, the intention of cach herder group as user should be used to make well
facilities specification, because cost sharing is required of the herders, Thus, the
specification of each well should be decided according to their request and by confirming

their willingness to pay for the increased rehabilitation cost.

i) Production Wells and Shallow Wells

Production Wells and Shéllow Wells are classified as “Tube Wells” although there are
differences in well depth and its yield. In the Socialist period, there were differences
between them: for example, a pump house was built only on the Production Well since
it had mounted pumps. However, these wells will not be distinguished in the plan,

Table 5.2.31 Standard Specification of Production Well and Shallow Well

: Specification Note
Pump " Submesgible pump with a Consider the difficulty in repair in local area, the quality -
capacity of 1.0 // sec. assured products will be selected
Generator It should have enough generating ; Selection of the product is depending on the availability of
capacity about 2 to 2.5 times the | diesel in Soum.
required capacity of pump, It is betfer to install same types oné in Soum from lhe
: - - viewpoint of operation and maintenance,
Feed Water 9m longer, : “{ It should be examined to put Iarger or one more feed water
Tank ' it is made by cement and blocks * { tank according with pump capacity and storage tank '
| orlron . . } capacity when number of livestock is large. '
Water Storage | 2,5m’ capacity About 3-4 m® capacity large-scale tank Installation is
“Tank : examined on the well which has high capacity, a large scale
of livestock is gathered in summer, the well has many. users. ‘|
: ' and the workload of operator is quite high. '
Pump House Ttis nceded to protect the When Protection Box is construcied in the change, it is
o facilities and o improve well * assumed the structure takes the generator easily and the
utilization, L exhaust of gcncralor will not go inside to be the cause of
' breakdown . P :

if) Shaft Wells o
Table 5,232 Standard Specification of Shaft Wells

Specification Note

Pump Drainage pump Pump and a feed-water tank are connected each other
with a flexible hose for preventing freezing of
remaining waler within it in winter,

Generator Tt should have enough generating Selection of the product depends on the availability of
capacity about 2 {0 2.5 times the diesel fuel in Sount,
required capacity of pump. It is better to install only one type in one Soum from

the viewpoint of operation and maintenance,

Feed Water 7m longer. It-is made by cement and

Tank blocks or Iron )

Water Storage No need due to small capacity of well

Tank ' .

Protection Box | It will be constructed to cover !hc well | It is assumed the structure takes the generator easily
by blocks efe. . and the exhaust of generator will not go inside to be

the cause of breakdown.
The adjustment with surrounding herders is important
since the well is covered by it,




~ iif) Traditional Wells

6 m depth is recommended even though average depth in recently constructed
Traditional Wells is only 3 m. The structure is stone masonry and wooden cover is set
in the top. '

The feed water tank is expected to be only 4 m long based on water supplying capacity
by hand-drawing,

It will be mainly constructed / rehabilitated by herders. However, it is important to
provide training since Soum government or Bag governor "has to support its
construction positively and establish the cooperative relationships.

2) Cost Calculation

i)  Construction Cost

The unit construction cost is calculated based on the experience in Pilot Study. The
cost includes the construction cost of pump house, feed water tank and water storage
tank. ' ' '

Note 1)} The constructlon cost for Productlon Wells and Shallow Wells requires
10% additional fromi the average construction cost in pilot study, and USD
2,000 for pump house and USD 500 for both tanks are also included. - '

Note 2) In the cost of Trad1t1onal Well it is assumed that it w111 be made by
* herders, - :

if) Eqmpment Cost

'The. equxpment cost is. also calculated accordlng to’ the water level based on the
expenence in P110t Study ' Ll :

: 111) Total Rehablhtatlon or New Constructmn Cost

Total Rehabmtatlon or new constructxon cost is the sum of constmctmn cost and

~‘equipment cost.

Table 5.2.33 Total Rehabilitation or New Conslructlon Cost for one Well (USD)

New Construction Totat Cost Con?;:;:uon A;)s:;?; d Equipment Cast Agx:;: d
Production Wells 12,720 11,160 | H=100m - 1,560 | W.L=40m ~
Shallow Wells 9,130 7,900 | H=20m 1,230 | W.L.=20m
Traditional Wells 200 200

Rehabilitation” Total Cost Cong::{:tmn A]s)s:;:; d E_quipmenl Cost A]sas:;:: d
Production Wells 7,280 5,720 |-H=100m 1,560 | W,L.=40m
Shallow Wells 5,840 4,610 | H=20m 1,230 | W.L.=20m
Shaft Wells (Pump set) 3,580 2,500 - 1,080 { -
Traditional Wells 200 200

Note) It is assumed that the well depth is 100 ma

m and water level is 20 m for Shallow Well,

nd water level is 40 m for Production Well, and that the well deplh is 40 .




iv) Cost Calculation

The total cost is calculated using the above unit costs. Total cost of first well
development plan is USD 5,569,000 in Dundgebi, USD 4,518,000 in Dornogobi, USD
5,409,000 in Umnugobi.

Table 5.2.34 Total Cost of First Well Development Plan _(USD)

Total in
Aimag Type of works Amount | Unit Cost | each type Subtotal Total
of works
New Construction
_____ Praduction Well 93 12,720 1,183,000 | 3,693,000 | 5,569,000
,  Shallow Well 263 9,130 2,401,000
8 Traditional Well 543 200 109,000
~§° Rehabilitation
A _ Production Well 117 7,280 852,000 | 1,876,000
 Shallow Well 52 5,840 304,000
' Shaft Well (with Pump) 201 3,580 720,000
Traditional Well 375 200 75,000
‘I New Construction ’
_ Production Well 144 12,720 1,832,000 | 3,102,000 | 4,518,000
. |_Shatlow Well 132 9,130 1,205,000 '
§; Traditional Welt 323 200 65,000
g Rehabilitation .
]  Production Well 66 7,280 480,000 | 1,416,000
: Shallow Well 26 5,840 152,000
_Shaft Well (with Pump) 219 3,580 784,000
Traditional Well 300 200 60,000
- New Construclion : ‘ -
" Production Well. 114 12,720 | 1,450,000 | 3,911,000 | 5,409,000
- _ Shallow Well 260 9,130~ | 2,374,000 :
S | Traditional Well 435 200 87,000
_ bga Rehabilitation L
E Production Well 103 | . 7,280 750,000 | 1,498,000
‘Shallow Well - 71 S 5840-. [ 415,000 R
" Shaft Well (with Pumnp) 93 | 73580 | 333,000
Tradltmnal Well 350 | 200 “70,000

v) Eqmpment for Trad1t1onal Well Construction

The Trad1t1onal Well should be developed by herder’s own activities. However, it w111

not reach the required level voluntarily, but rather it is only increasing by positive

participation by Bag governor and Soum government. Thus, the system requires the

continuous support of the Soum government, Because the shortage of Traditional

Wells may be recognized as a problem in the region, herders may also look for a

solution. Table 5.2.35 Total Cost
. . Dundgobi | Dornogobi | Umnugobi
The supporting system will be set | Number of Soums 16 14 14
: ‘ Number of Pumps 48 _42 42
up so that 3 drainage pumps are Unit Prlce (USD) 300 700 200
placed in each Soum and they will | Sub Total (USD) 19,200 16,800 16,800
(Grand Total (USD) 52,800

be lent to herders at a convenient

cost. The equipment will be managed with Soum well funds described later by Soum

government, and the Aimag government will monitor their activities.




(7) Examination of Economic Efficiency

Improvement of water supplying condition is necessary to mitigate the overgrazing problem
for stabilizing livestock farming and to improve it by the development in unused and low
used pasture, However, it is essential that the well has to be maintained continaously by
users themselves. The comparison with necessary operation and mainienance cost and the
benefit of well was carried out with the following assumptions to make clear the conditions

by which herders can feel its benefits and maintain the well continuously.

1) Prerequisite Conditions

i) Model Herders Group
The condition of herder group to examine is assumed as below.

The model group is 2 Khot Ailes consisting of 5 families, breeding 2,000 livestock in
sheep units in total now. They will start to use one engineering well to stabilize their

livestock farming.

i) Number of livestock

OnIy 2,000 livestock (in. .sheép' units) can be bred before project (with our Project
Case) with limit in carrying capacity. It will be increased until 2,500 (with Project
Case) due to incréasing of water supply efficiency by Engineering'well (water supply
efficiency i$ changed from 0.8 in Traditional Well to'1.0 in Engineering well).
Annual growth rate of livestock is set'as 30% baéeql on the actual trend from 1994 till
2002 :Moredver,' 100 livestock are consu_méd as their food and the livéstock over the

_ cartyi_'rlg_capacity" limitation is’-‘s‘old.' However, herders sold only Jimited livestock m e

the beginning of the Project since they focused on the g’oal‘t'q increase livestock.
' _ii.i)-.- _.Beneﬂt by Installation of Engineering Wells R

Benf_:fit'of installation of Eng'ineering wells is: 1) to increase the nﬁm’ber of livestock
by developing the unused pasture, 2) to stabilize water sopply for the livestock, 3) to
increase weight of livestock (reduction.of water supplying time links to increase of
feeding time), 4) to reduce labor of supplying water for livestock (surplus time to be
distributed to the other useful works), and 5) overall to reduce the risk of livesiock
farming. The study shall be focused on the countable effects of increasing number and

weight of livestock among these.

* Concretely, benefit consists from the sales income ‘of livestock products and livestock
itself. The composition ratio of each type of livestock and actual sales price in-Soum in
" Dornogobi Aimag in 2003 is used in the calculation. o
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Table5.2.36 Conversion of Actual Number of Animal into Sheep Unit

Type of General Conversion | Converfed | Numberin Sheep |Number in animal
Livf stock Composition Ratio Rate into Comporsition unit in case 1,000 | in case 1,000 in
in Dornogobi Sheep Unit Ratio total Sheep Unit

Camel 35 5 17.50 08 20

Horse 9.3 6 55.80 311 52

Callle 4.6 6 27.60 154 26

Sheep 39.6 1 39.60 221 221

Goat 42,9 0.9 38,61 216 240

Total 1,000 559

iv) Marketing Income of Livestock Products

Based on the experience of rural survey carried out in Dornogobi Aimag, the livestock
product market income is assumed to be 15% of the average value of own livestock
amount appraised. It also is assumed to be 3% of the expected increase of added value
by improving of water supply ratio with project. Therefore, the market income of
livestock products per sheep unit is Tg 2,335 in Without Project Case, and Tg 2,405 in
With Project Case,

Table 5.2,37 Sales Income of Livestock Products

Number of animals Unit Appraisal Price Total Appraisal Price| Market Income of
equal 1,000 Sheep in 1,000 Sheep Units| Livéstock Products
Units (Te) (Tg) per Sheep Unit (Tg)
Camel 20 150,000 3,000,000 5%
Horse 52 40,000 2,080,000
Caitle 26 80,000 2,080,000
‘Sheep 221 25,000 - 5,525,000
Goal 240 12,000 2,880,000
Total 559 ; 15,565,000 ) © 2,334,750

Market income of livestock product per sheen umt in Wxthout Project Case: Tg 2, 335

- Market mcome of hveslock groduct ger sheep unit in thh Pm]ect Casc Tg 2405 -

The potion: of cashmere is dominant in the increase of market mcome of livestock - :
products when the number of livestock is mcreased Therefore the 1ncrease of income
by cashmere is calculated from share of goats in the mcreased livestock number. -

Increas_e _of income by cashmere per increased sheep unit; Tog 1,872

v) Income of Sold Livestock

Market income is also determined by sold livestock, which is equivalent to increased
livestock over the carrying capacity limitation, Unit price is assumed to be the same as
above appraisal price, and 30% of it is discounted to avoid duplication of income in
accounting for the above market income of livestock products. Therefore, income of
sold l1vestock per sheep unit is set as Tg 10,896 in Without PrOJect Case.

Income of disposed livestock per sheep unit in Without Projects Case: Tg 10,89
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vi) Effect of Increasing Weight of Livestock

Increasing weight of sheep and cattle among five animals is considered as a benefit

when these are disposed. It is assumed that increasing portion by improvement of

“water and pasture is 3%, selling price is Tg 1,000 per kg. It is also assumed that

carcass weight of sheep on average is 19 kg (42% of live weight), and cattle are 6

times sheep, Based on the above-mentioned assumption, income from disposed

livestock per sheep unit in With Project Case is set as Tg 11,046 considering the effect

of increased weight,
Table 5.2.38 Effect of Livestock Weight Increase (2,000 sheep unit)
 Effectof _ '
Eﬂﬁﬁ; ?i Unit lfcrz';;i[:lg Madified Unit | Total Appraisal *|{Income of Disposed
.. |Appraisal : Appraisal Price] Price in 1,000 Livestock per
Case 1,000 in Price(Tg) Weight (Tg)  {Sheep Unit(Tg) | Shecp Unit (Tg)
Sheep Unit 8 Tkgy | (Te) £ P g P g)
Camel 20 150,000 150,600 3,000,000
Horse 52 40,000 : 40,000, 2,080,000 Reduction Ratio
Catlle 26 | 80,000 | 3.42 | 3420 83,420 2,168,920 0%
Sheep 221 25,000 0.57 | 570 - 25,570 5,650,970
Goat 240 12,000 s 12,600 2,880,000
Total 556 .. S 15,779,890 11,046
‘Income of disposed livestock per sheep unit in With Projects Case: Tg 11,046

vii) Production Cost.-

The. '-
‘model-production

result ...

which

‘cost -

 was’

of ‘herders

ekﬁiﬁ__iﬁdd '
“household -

- -the

accordmg to the livestock possession. scale is shown -
in Table 5.2. 39, Based on this result, the production
-cost per hvestock is estlmated “at Tg ‘1,400
(equxvalent to Tg 700 in sheep umt) Although
: production cost per hvestock is “reduced shghtly_
when . numbet of livestock is mcreased by project
implementation, it is assumed that re_duce ratio is 5%.
‘Production cost per livestock is Tg 665 in With

Project Case.

2) Benefit

' _Table 572, 39 Average Pmduchon .
o Cost(Tg) '
.- . Herders. .|, Herders -
C"Ttem- T | with 100 | with 200
Do g - heads - _heads
| Taxes - 7,760 | 21,750
Fodder . . 26,390 48,750
Migration 60,0000 84,000
Veterinary | " 45680 1 84,750
services : e R
Fuel .- ' 0 30,000
TOTAL - 140,030 269,250
Cost/head 1,400 1,346

The prolect benefit is calculated with above assumed income and cost. The annual benefit

is generated from 2™ year, but accumulated benefit is issued from 3" year.

Table 5.2.40 Benefit by Project ('[g)

: Year - 1st 2nd 3rd 4th 5th
Annual Benefit -1,478,000 107,000 4,618,000 | 4,618,000 4,618,000
Accumulated Bcneﬁt -1,478,000 | 1,371,000 3,247,000 7,865,000 | 12,483,000
Year 6th 7th 8ih Oth 10th
Annual Benefit 4,618,000 4,618,000 4,618,000 4,618,000 4,618,000
Accumulated Benefit 17,101,000 | 21,719,000 | 26,337,000 | 30,955,000 35,573,000




3) Cost of Well Construction, Operation and Maintenance Cost

i)  Cost of Well Construction

Actual construction cost of well varies but herder’s contribution is set as almost the
same amount as new construction or rehabilitation in the existing rule. Thus, the cost
of well construction adopted is only Tg 500,000 as herder’s contribution amount in
this calculation. It is paid in 1" year.

ii) Equipment Cost and Operation and Maintenance Cost

It is assumed that the working life of penerator is 5 years and of pump is 10 years,
Renewal cost is calculated in each working life period as Tg 600,000 (USD 500) for
generator and Tg 1,200,000 (USD 1,000) for pump. The initial installation cost is not
added since it is carried out by the project. Moreover, 3% of total equipment cost is

counted as 1naintenance cost.
4) Relation of Operation cost and Pumping Capacity

The operation cost is calculated by each pump’s Capacity then the relation between
capacity and economy of operation is analyzed, The unit requirement water volume is
assumed 5 I/s per day per livestock. Running hours of pump is determined by capacity
and tofal required amount of water, and then operation cost is calculated from it,

. Fuel cost Tg800/, Fuel consumptmn rate 1,0 l/hour Operatmn period 105 days
5) Relatlon of Benefit and Pump Capacity

The relatmn between the pump capacity . and beneflt was  determined w1th :
.above mentmned assumptions. The operation’ cost exceeds the beneflt until 2nd year in

“the smgle annual balance in alt capacity classes Accumulated balance is also subtracted :

. as 0 3isor less until year. third,

Table 5.2.41 Relatmn of Pump Capacuy and Beneflt (Annual) (Tg 1 000)

Pump Year . -
Capacity(!/s) st | 3nd 3rd 4th 5th 6th 7th 8th Oth | 10th
0.3 -3,007 1 1,048 1 3,336 | 3,336 | 2,736 3,336 | 3,336 3,336 | 3,336 1,536
0.4 -2,755 -764 ] 36524 3652 30521 3.652| 3,652 3,652 | 3,652 | 1,852
0.5 -2,602 <594 1 3841 ) 3841 3,241 ] 3841 | 3841 3,841 | 3,841 [ 2,041
0.6 -2,502 480 ] 39681 3968 | 3,368 | 3,968 | 3968 | 3,968 | 3,968 | 2,168
0.7 . -2,429 -398 1 4,058 | 4,058 | 3,458 | 4,058 4,058 4,058 [ 4,058 | 2,258
0.8 -2,375 338 ) 4126 | 4,126 3,526 | 4,126 | 4,126 | 4,126 | 4,126 | 2326
0.9 ©-2,333 -200 1 41781 4,178 3578 4,178 4,178 4,178 | 4,178 | 2,378
1.0 -2,299 2521 42211 4,221 3,621 4,221 4,221 4,221 4,221 2,421




Table 5.2.42 Relation of Pump Capacity and Benefit (Accumulated Year) (Tg 1,000)

Pump Year -

Capacity(//s) ¥ 2nd Ird 4th 5th 6th | 7th 8th. 9th 10th
0.3 -3,007 | -4,055 191 26171 5,353 | 8,689 | 12,025 | 15,361 | 18,697 | 20,233
0.4 2,755 | -3,519 133 | 37851 6,837 [ 10,489 | 14,141 | 17,793 | 21,445 | 23,297
0.5 2,602 1 -3,196 645 | 4,486 | 7,727 | 11,568 | 15409 | 19,250 | 23,091 | 25,132
0.6 -2,502 | -2,982 986 | 4954 | 8,322 { 12,290 | 16,258 | 20,226 | 24,194 26,362
0.7 2429 2,827 | 1,231 | 5289 | -8,747 | 12,805 |"16,863 20,921 | 24,979 | 27,237
0.8 2375 | 2,713} 1,413 | 5539 | 9,065 | 13,191 | 17,317 21,443 | 25,569 | 27,895
0.9 2333 | 2,623 1,555 | 5,733 | 9,311 | 13,489 | 17,667 21,845 126,023 | 28,401
1.0 2,299 | 2,551 1,670 [ 5,891 | 9,512 | 13,733 | 17,954 22,175 | 26,396 | 28,817

6) The Case with Considering Dzud Damage

Based on the above calculation, the'_ case considering the Dzud damage is also made. '

It is assumed that the Dzud damage h‘appéns every five years (3rd year and 8th year) and
it causes death of 20% of livestock but it is mltlgated to 10% by the project. In this case,
benefit is greater from 3rd year in 0.5 #/s or more wells, and from 4th year in less than 0.5
Ifs wells.

Table 5.2.43 Rclatlon of Pump Capac:ty and Beneflt (Annual: with Dzud damage) (Tgl 0(}0)

Pump . Near -

Capacny(l/s) 1% | 2nd 3rd 4lh - 5lh | 6th 1 Tth 8th | 9th. IOIh
0.3 © 3007 | 1,048 | 2,849 6,777 | 2,736 | 3,336 | 3,336 2,849 | 6,777, . 1,536
0.4 2755 ~764 1 3,165 7,093 1 3,052 3,652 |  3,652/| 3,165 7,093 1,852
0.5 2,602 | -394 1 3,354 7,282 T3241 | 3,841 ] 3,841 |- 3,354 7,282 |°. 2,041
0.6 - | . 25021 -480 [ 3,481 | 7,409 [ 3,368 3968 | 3,968 | 34811 7400 2168 . -

.07 _ 2420 398 3,571 74997 3,458 4058 |. 4,058 | 3,571 1 7,499} 2,258 L

0.8 S -2,375 2338 | 3,639 | 7,567 | 3,526°1 4,126 4,126 | 3,639 | 7,567 23261
0.9 © 2333 <2901 3,691 | 7,619 3,578 | 4,178 | 4,178 | "3,691 | 7619 | 2378 |-
1.0 - '-2 299 -252 3 734 | 7,662 | 3 621 4, 22'1 4,221, 3 734 | - 7 662 | 2,421

Table 5.2, 44 Relatlon of Purnp Capacuy and Bcneflt (Accumulaled Year: w1th Dzud damage) (Tg 1,000 . S

| Pump . - ‘ : “Year -
Capacﬂy(l/s) | RS an- " 3nd | Afh Sth 6th | 7ih 8th 9th I(]th .
0.3 - 3,007 | -4,055 | -1,206 | 5571i| 8307 11,643 14,979 | 17,828 24,605 26,141
- 04 ~2,755 1 3,519 -354 6,739 9,791 | 13,443 | 17,095 | 20,260 | 27,353 29,205
0,5 -2,602 | -3,196 158 7,440 [ 10,681 | 14,522 | 18,363 | 21,717 28,999 | 31,040
0.6 2,502 | -2,982 499 7.908 | 11,276 | 15,244 | 19,212 | 22,693 30,102 | 32,270
0.7 2,429 | 2,827 744 8243 1 11,701 | 15,759 | 19,817 | 23,388 30,887 | 33,145
0.8 | 2,375 | -2,713 926 8,493 | 12,019 | 16,145 | 20,271 23,910 | 31,477 | 33,803
0.9 2333 | 2,623 | 1,068 | 8,687 | 12,265 16,443 | 20,621 ] 24,312 | 31,931 | 34,309
1.0 -2,299 | -2,551 1,183 | 8,845 | 12,466 | 16,687 | 20,908 | 24,642 32,304 | 34,725

5.2.4 WELL OPERATION AND MAINTENANCE

The following activities are required to get the operation and maintenance system to secure the

sustal

inability of the constructed wells,

- The general activities to helghten herder s ownersh1p in all well construction processes.
For Soum government to establish the Soum Well Fund to suppott herders operatwn and
maintenance.

To constructed the maintenance system at the Soum level w1th Soum Well Fund.
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(1) For General Activities to Heighten Herder’s Ownership through Well Construction Process
The following activities are to be carried out:

» To organize the herder group
To organize the herders, who (will) use the well, into a group, and establish
cooperation system among herder on well utilization.

» Introduction of well use contract
Aiming to clarify the maintenance responsibility, a contract to secure the well
utilization is to be signed between herder group and Soum government before its
utilization. This contract will be based on the decree issued by Soum governor and the
herder group’s members list should be attached to it.

» Introduction of herder’s contribution
Herder group should contribute some construction cost when they submit an
application for well construction and before starting construction work. It will be
effective to heighten their ownership and through it their willingness to use the well
can be clarified. "

»  To establish Herder’s Well Fund (Internal Operation and Maintenance Fund)
-To secure sustainable well utilization, operation and maintenance funds have to be
saved in the group. Hence, opening a bank account for saving is set as a regulation to
submit an application for well constructlon :

_ The Soum government will carried out these activities to organize herder group. Therefore, it
' s necessary to develop a procedure to organize the group and Soum government’s capacity,

* The process of well construction is summarized as below figure.

Before Construclion {The activity In parentheses s . Herdars Group Meeting1-

fworks .~ BR  onlyfirsttima) Preparation and submﬂtlng ot appllcatlon 1orm o
‘ o BB - Organization of Herder Group

éoai"1:t_

{Herder's Well Fund)§. R

Exarnination of Application Form )

Gathering of Application

[Pgn‘j of Herders Qpntributipn] ¥

®
18
e
&
€I
ol
]
o
=
-
3]
w

Sa\'.ring of Intern
M Fungd

Contribution - .

Tt

Dnthe
i Works (Establish of Soum Well Fund)

i B Monitoring ofWellConstructlon Works
Monitoring of Well Construction o (Underslandlng ofWellStructure)

S socea fua

Construction

Completion of
4 construction”
After Conslruclion

= - _E (Establish of Malntenance ' .l :.Herders Group Meelingz S EN
' ' Confirmatlon of Contract, Slgnlng

: [Handlng Over (-S‘oum —»Herder Group) WE"" use contract , -
' ) - (Oneratlon ang Maintenance oiar‘n) -

'Momtoring Record of Flnanclal, Maintenance

: Flg 5 2. 8 Process c-f We]l Construchon {Role of Soum Governmem and Herdcr Group)
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(2) Establishment of Soum Well Fund

At present the Soum government gives the herders well use rights and delegates its operation
and maintenance to them. However, the budget for supporting herder’s well operation and
maintenance is not usually prepared by the Sowm government or Aimag government.
Although the herders are compelled to save funds for the case of breakdown of the
equipment such as pump, generator etc., but sometime .they can’t pay the repairing or
renewal cost due to insufficient savings amount accumulated at that date, “Soum Well Fund”
is established in each Soum so that Sowum government has the capacity to cope with such
situations. ‘ ' ' '

This fund is established by herder’s contribution; herders pay money tacked on small amount
for contribution to the well construction to each Soum, and then Soum government utilize
this small amount of money for the Fund. About USD. 1,000 is minimum reqﬁirement to

establish the Soum Well Fund, because it is necessary to buy a stock of spare—parts for Soum
government or to loan them to repair the equipment in the beginning.

The Soum Well Fund has to report their activities to the public once a year to maintain

- transparency and to continue the activity of the fund.

1) Outline of Soum Well Fund

Objective: Well use development in the whale Soum in the future
Activities: Monetary support for the herders groups as shown below.
- Repair and renewal of a pump and generator of the well used at present _
. Rehabilitation works and new construction of the Tradltlonal Wells in the Soum
- Survey of well rehablhtatlon and rehablhtatlon works for the eng:neenng wells in -
the Soum : ' :
- Other activities necessary for the wells in the Soum
'2)' Implementatmn System | y R
~ Soum Well Fund shall be opcrated under the followmg system

: T Trea
o

‘.. Activities Report’

or . vamant B f' | Fund ~._ -{Once ayear),
Manag_a.men oard of Soum Well Fund R Soum Habltat

v

DA C Soum Governor | - SN,

- Administration Officer

: 1
National F '
nel Fund Agriculture Officer S

‘Herders Group

v

Bag Governor

Grou Harders
T Group

Fig.5.2. 9 Implememallon System of Soum Well Fund
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(3) Establishing Well Maintenance System

The herder group has to solve any trouble when it is happens on their well. However, it is
difficult for them to solve it only by themselves and support of experts is necessary.

The local well construction company has maintained their constructed wells continuously
until recently, However, it seems that the participation in well maintenance by local well
construction company is declining because the company to construct wells is selected by bid
now.

Each herder group has to take full responsibility to maintain the operation and maintenance
of wells in the future. Thus, a supporting system has to be established in which Soum
government and Aimag government give support for operation and maintenance activities

and, through it continuous well maintenance management can be done.

Especially, many generafors had troubles in the Pilot Study and the following matters are
necessary activities to establish for the well management system as experienced in the Study.

1) Execution of Operation and Maintenance Training for Herders

Operation and maintenance training have to be carried out with more than two herder
participants in each group when they start to use the well, There are many troubles
happening during the beginning of utilization and herders makes it worse since they are
not familiar with machine maintenance but tries to make repalrs it their own way. Due to
that, it is better to make training for well utilization again after about half a year after
starting operation.

2) Training to Promote Soum’s Engineer in Charge of Weli Equipment Management

It is most important for proper well operation and maintenance that an experienced
engineer solve the trouble existing in addition to the herder and so the herder can easily

consult about the troubles of machines, Therefore, a training seminar needs to be carried. ~

out to educate an engineer in each Sowm in charge of well equipment (generator)
management, The Soum’s engineer has to be selected from persons who have techmcal
attainments.

. This.training is very important since the Sotim’s engineer will become the key person in

the well maintenance _system locally. Therefore, to heighten the interest. of Soum
government and Aimag :go\}e_rnment, this trairﬁng should be carried out by their local
budget. o . | o

3) Stock and Procurement of Spare Parts in Soum

It is impossible to buy spare parts for generator or:cher equipment in Soum Centre and

also Aimag Centre, Therefore, the spear parts will be stocked in Soum government office

financed by the Sourn Well Fund. Trained Soum engineer or Soum government should
~ manage these spare parts and sell it to herders. '



It will be able to become a privatized small business when the number of the same kinds

of wells increases,
4)  Contract with Local Well Construction Company to Support Well M"untenance

In this systeni, it is necessary to get the asmstance of a well expert who can deal with the
problems which the Soum’s engineers cannot and also who can negotiate with equipment
suppliers in Ulqanbaatar, The well expert in agriculture agency in Aimag government is a
suitable person on the administration side. However, it is better to use a well corstruction
company because they can use thelr specmlty in supportmg to Soum’s engmeer and in the

negotiation w1th supphers

Therefore, it is necessary to establish the maintenance system so that it is included in the
bid of well construction or procurement of its equipment. The contract should be to
maintain the constructed well or to follow up the supplied eqmpment with local well

construction company. -

Soum government
{(Soum Weli Fund)

Aimag
government

Loading Initial spare part purchaée cost

.....
ot

- Spear Parls : ]\_\"

Herder Group’

" Soum's Engineer |

- Technical Support Senvich - ) i
o %, - '.l . .

N T Service fee [ SN N £
' AR S | -Wall Constructior: Company -

-
““““““
e e

F.ig..S._Z.lO: Well Eqﬁipmeﬂt_s' Maintédance System . |
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