7/16/2009/adidaero_synthesis_ff



Gender Implications in Managing Multiple Water Supply System: Case Study from Northern Ethiopia

Draft 

Michiko Ebato 

Post Doctoral Fellow, International Water Management Institute

M.Ebato@cgiar.org
1.
Introduction

Why the poor is poor? The causes of poverty can be defined in many different ways. One of the factors is the vulnerability to the shocks caused by the factors and low accumulation of livelihoods capacities. One of the critical livelihood assets is natural resources and water is categorized as one of them. Water in development interventions are treated in two different ways. One is the water used to generate income and the other is for domestic purposes. In most of the development interventions, the management of these two types of water uses are often dealt by different stakeholders and therefore implemented as independent sub-sector. 

However, the question here is how realistic it is to deal with in such a manner. Moriarity and others (2004) introduces several case studies from different parts of the world in which people used either domestic water or productive water for other purposes to meet their needs. Some used irrigation water to wash their clothes or bathe. Some used domestic water to water their vegetable garden. They had limited access to water and therefore utilized the available water. Would it be wrong for them to do so? They only did so to have their needs met. 

The facilities to accommodate both productive and domestic water needs are required for effective water-based interventions for poverty reduction. Such services and facilities are called Multiple Water Supply Services (MUS). It is composed of both productive and domestic water use facilities and institutions to manage them in order to meet the multifaceted demands of water by the community.

… [M]ultiple use water services in the interests of the poor stand for: water services planning and design that take people’s multiple water needs as a starting point an that searches for incremental improvements in access to water across the range of needs within informal settings and a highly variable water situation (van Koppen and others, 2006, p4). 

MUS by catering the multiple needs of the community members will give reasons all the men and women to participate and benefit from it. Van Koppen and others (2006) gave examples across the world how MUS benefited the men and women in different circumstances. For instance, domestic-plus facilities will reduce the burden of women and children in collecting domestic water while giving them an opportunity to earn from the garden using the water from MUS facilities. Second example from the productive-plus model, as most productive use water facilities are often used by men and add-ons for domestic water use are the only way the public investment could achieve gender equity in its benefit/ impact (Hussain 2005 in van Koppen 2006). Having sufficient participation of men and women in the planning process will allow them to establish “negotiated consensus between the genders” and thus the success of the project (van Koppen and others, 2006). The question to be answered here is what are the implication of heterogeneity of water users such as gender and water users’ groups for different purposes to the O&M of the facilities and what will be the appropriate management structure.

Being one of the earliest cases of MUS interventions in Ethiopia, Adidaero Watershed in Enderta Wereda, Southern Tigray was selected for both practical and scientific learning.  The MUS facilities in the site were established by ADCS in collaboration with CRS in 2004. There we find an irrigation scheme with multi purpose facilities with single water source, while the separate water source was used to supply water for 3 water pumps and rehabilitated existing irrigation scheme
. Here we define these two types of facilities as Single Source MUS and Separate source MUS and identify the challenges in managing facilities and explore the possible gender implication to it. The facilities have been handed over to the local authority and community which will assume responsibilities in operation and maintenance. 

2. Methods

The data was collected in July and August 2005 with supplementary field visit in July 2006. During the first fieldwork, the livelihoods status and initial management set up was investigated. The sample was taken from the users of single source MUS and separate source MUS by wealth categories. 
For the livelihoods analysis, the sample households were selected purposively to include the male- and female- headed households of different welfare categories using the list of village households provided by PA Meignet. The sampling was carried out in multiple stages. Out of 474 total households in 5 villages of Adigogen, Atrona/ Adignayesus, Adiankelle and Adidaero, 103 households were selected randomly which were categorized according to the welfare status of the household by men and women representatives from each village using welfare ranking method. One male and female key informants were selected from each Got by the Tabia by the criteria of being trust worthy in the community. 8 (3 female and 5 male) informants participated to the welfare ranking. Each informant was asked to sort out the card with the names of households into different categories as they defined.

Table 1. Population and Household Size in the Study area 

	Kushet
	Adigogen
	Atrona
	Adiankelle
	Adidaero

	Got
	Adigogen
	Atrona/ Adignayesus
	Adiankelle
	Adidaero

	Total Population
	588
	451
	505
	554

	Ave HH size
	4.0 
	4.6 
	4.2 
	5.1 

	Max
	9
	11
	11
	11

	Min
	1
	1
	1
	0

	Total No of Households
	147
	97
	121
	109

	Total No of FHH
	44
	28
	37
	22

	% of FHH
	29.9%
	28.9%
	30.6%
	20.2%

	Total No of Landless
	27
	8
	17
	13

	% of landless
	18.4%
	8.2%
	14.0%
	11.9%

	Male Landless
	18 
	4
	13
	12

	Female Landless
	9 
	4 
	4.0 
	            1 


(Own data, 2005)
Three welfare categories emerged through the process. Almost all the village representatives defined the population into three strata: “wealthy”, “vulnerable” and “most vulnerable”. The “wealthy” was defined as the households having more than one or two oxen and have sufficient family labour for both cultivation and to earn income through temporary employment. ‘Vulnerable’ households have no ox but have young family members who can work on the farm land or can work as casual labour to earn income. The ‘most vulnerable’ households have no youth in the household or an elderly who have no means of earning income and who live alone
. 

After the welfare categorization was completed, each stratum was divided into male- and female-headed households. From each stratum, male- and female-headed households were selected randomly. No female-headed households were found among the wealthy category
.   

 Table 2. Number of selected benchmark households
	
	MHH
	FHH
	Total

	Most vulnerable
	4
	5
	9

	Vulnerable
	21
	10
	31

	Wealthy
	11
	0
	11

	Total
	36
	15
	51


(Survey result, 2005)
There were two categories of female-headed households found among 15 female-headed households. One is de facto and the other is de jure female-headed household. The former is defined as ‘households in which the male partner is temporarily absent’ and the latter is the households where ‘the male partner is permanently absent due to separation or death, and the women are legally single, divorced or widowed’ (Moser 1993, 17). Among 51 benchmark households, only one de facto household was found. The remaining 14 female-headed households were under the category of de jure woman-headed households. For the analysis de facto woman headed household was categorized as female-headed household. 

The semi-structured interviews and key informant interviews were conducted. The second fieldwork was to assess the changes in livelihoods and management system. The 12 sample households were selected among the benchmark households of the survey conducted in 2005 that were willing to respond to the interview. The focus group discussions with the users’ committee members and key informants were also conducted. 
3. Livelihoods of the Study Area

3.1
Overview

The population in the study area was religiously Orthodox and ethnically Tigre. Each of five sub-villages (got) was composed of one extended family based on the paternal lineage. The marriage was only allowed to take place outside of the lineages. Villagers follow religious practices on the daily basis (i.e. fasting, religious holidays and etc). The age distribution of the benchmark household members were skewed between 0 and 10 years old both male and female as shown in Figure 4.1. 28.4% of the total population of the benchmark households was below 6. 27.2% falls between 7 and 15 years old. The population distributed between 16 and 45 accounts for 32.7%. The population above 46 years old was 11.7%. This implies that the population of the school going age and below was more than half the total household population, which suggested higher dependency towards the age group above 16 years old. This might force young people to start earning their living at the younger age for their survival. 

The average household size was 5.0. In MHHs, the average household size was 4.8 persons/ household while FHHs have smaller family size with the average of 2.1 persons/ household. As the welfare definition by the villagers indicated that the vulnerable households had less labour force to earn during the food shortage. This suggests that the women headed households having less number of family members would have less labour force to earn income which leaves them more succinct to the food shortage compared to male headed households. 
3.2
Education

25% of the male heads of the households had some level of primary education and only 1 respondent who completed the primary level. 61.1% of the male heads of households had no schooling. On the other hand, 93.3% (14 heads of households) of the woman heads of households had no formal schooling. 

Table 3.
Educational background of head of households

	
	Primary incomplete
	Primary complete
	No formal schooling 
	Religious education

	MHH*
(n = 36)
	9 (25.0%)
	1 (2.8%)
	22 (61.1%)
	4 (11.1%)

	FHH**
(n = 15)
	0 (0.0%)
	1 (6.7%)
	14 (93.3%)
	0 (0.0%)


*MHH: Male headed households; **FHH: Female headed households
(Survey result, 2005)
The total population of the benchmark household including the household head was 257 (male: 131, female 126). Amongst the household members excluding the children below school going age, 66.7% had no schooling while 16.7% left primary school before completion. It should be noted that the rate of no schooling amongst female household members was double the rate of male household members. 5.1% of household members had religious education which was limited to male siblings. 
3.3

Land 
Rahmato (2004) summarises the land policies in different regions of Ethiopia including Tigray. In Tigray, land is granted to those who continuously live in “kebelle” or Tabia and women have the equal rights over land to men (Rahmato 2004). In the case of joint ownership, the name of the land holder would be the head of the household and would not include wives (ibid). When women left the village upon marriage or any other reason, they will lose the rights over their land as their residency terminates (ibid). Since women were more likely to move away from their own village upon marriage, it could be considered more disadvantageous for women compared to men. 

In the study area, land can be acquired through a formal procedure to the local administration, Tabia (sub-district). When the land was not given in this way, they would establish their household where the land was available through other means. If the wife has been allocated a piece of land before marriage, the husband would join her. If the parents of the husband or wife, most likely the father, could give them a plot, they would move to the area. However, this seemed to be a less preferred option by the villagers for two reasons. One reason was that dividing land meant smaller plot for the parents themselves. The yield of their food crop was likely to decrease by doing so and may risk their own food security. The other reason was that the complications caused by the relationship between the in-laws. 
The average land holding in the study area was 0.82 ha for upland and 0.03 ha for irrigated land. Table 4 shows the difference between the land holding size between the male- and female-headed households. The average size of the upland held by women-headed households was 0.57 ha which only accounts for 61% of that of male-headed households. There were 24 households (18 male-headed and 6 female-headed households) having plots under irrigation. 

Table 4.
Average land holding (ha
)

	Tenure type
	Land category 
	Average Land Holding by MHH/  ha
	Average Land Holding by FHH/ ha
	Average (ha)

	Own land total
	Upland 
	0.93
	0.57 
	0.82

	
	Irrigated land 
	0.03
	0.02 
	0.03

	Own land renting out
	Upland 
	0.06
	0.32 
	0.13

	
	Irrigated land 
	0.00
	0.00 
	0.00

	Renting in
	Upland 
	0.15
	0.00 
	0.15

	
	Irrigated land 
	0.05
	0.00 
	0.03



(Survey result, 2005)
No households rented out the irrigated plot. For those households who rented in upland and irrigated land were male headed households. 
The land was mostly registered under the name of the heads of household while 13.3% of the women-headed households indicated the upland was registered under their husbands’ name. There was only one household responded that husband and wife own the plots registered under their own names. This household belonged to the ‘wealthy’ category of the welfare strata.  

Table 5. Land registration

	Land use
	Household category
	Husband
	Others*
	Female-heads of household
	Do not know

	Homestead
	MHH
(n = 36)
	31 (86.1%)
	2 (5.6%)
	0 (0.0%)
	3 (8.3%)

	
	FHH
(n = 15)
	2 (13.3%)
	0 (0.0%)
	9 (60.0%)
	4 (26.7%)

	Upland
	MHH 
(n = 36)
	32 (88.9%)
	3 (8.3%)
	0 (0.0%)
	1 (2.8%)

	
	FHH 
(n = 15)
	2 (13.3%)
	1 (6.7%)
	11 (73.3%)
	1 (6.7%)

	Irrigated land
	MHH
(n = 18)
	17 (94.4%)
	1 (5.6%)
	0 (0.0%)
	

	
	FHH 
(n = 6)
	1 (16.7%)
	1 (16.7%)
	3 (50%)
	


*Others include holding by father or mother of informant and separate ownership of husband and wife. 
(Survey result, 2005)
3.4
Drought and Coping Strategy
The livelihoods in the area largely depended on food crop production with supplementary income from casual labour. There was limited scale of livestock production. The average annual precipitation in the area was estimated to be 555 mm (Enderta Woreda Office of Agriculture, Tigray Region, unpublished data). The erratic rainfall pattern has led to crop failures and recurring food shortages. In 2004, the drought has severely affected the population of the study area. When water was not sufficient for cultivation, 86.27% of the male-heads and 93.33% of women-heads of household responded that they could do nothing. Not knowing the effective strategies to cope with drought, both men and women farmers remained vulnerable to the drought. 

Table 6.
What will you do when the water is not enough for your irrigated land?

	
	Do not cultivate
	Only use during the rainy season
	Do not know what to do
	Plant drought resistant crop
	Never experienced water shortage
	No answer

	MHH (n=18)
	7 (38.9%)
	1 (5.6%)
	5 (27.8%)
	1 (5.6%)
	1 (5.6%)
	3 (17%)

	FHH (n=6)
	3 (50%)
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)
	3 (50%)

	Total (n=24)
	10 (41.7%)
	1 (4.2%)
	5 (20.8%)
	1 (4.2%)
	1 (4.2%)
	6 (25%)


(Survey result, 2005)
Under the government initiative, ponds were constructed in 2002 and 2003 in the selected households. There was no women-headed household having ponds. 13 out of 14 ponds were located in the vulnerable and wealthy male-headed households. Only one respondent mentioned that he used water from the pond to water his field during the water shortage. 
Table 7. What will you do when the water is not enough for your upland?
	
	Pray to god
	Do nothing
	Use water in pond
	Water harvesting
	No answer

	MHH (n=36)
	10 (27.8%)
	21 (58.3%)
	1 (2.8%)
	1 (2.8%)
	3 (8.3%)

	FHH  (n=15)
	1 (6.7%)
	13 (86.7)
	0 (0.0%)
	0 (0.0%)
	1 (6.7%)

	Total  (n=51)
	11 (21.6%)
	34 (66.7%)
	1 (2.0%)
	1 (2.0%)
	4 (7.8%)


(Survey result, 2005)
3.5
Crop Production

Food crops were the main agriculture produce in the study area for survival. Tef, Wheat and Barley were commonly grown in the area as a staple food. Maize was also grown in small area which was mostly consumed at home. Gesho and vegetables were grown mostly in the irrigated area for both domestic consumption and for sale. However, as the data shows, the 2004 crop season was affected by the drought and thus the yield was low. 
Table 8.

Crop Production in the Study area (Crop season 2004)

	
	Total area Planted (ha)
	Gross Yield (kg)
	Productivity

kg/ ha

	Sorghum
	7.50
	2645.00
	352.67

	Tef
	16.25
	3869.00
	238.09

	Wheat
	15.70
	5995.00
	381.85

	Maize
	3.43
	50.00
	14.60

	Barley
	12.19
	5850.00
	480.00

	Gesho

	UKN
	UKN
	UKN

	Vegetable
	UKN
	UKN
	UKN

	Telba
	1.00
	50.00
	50.00

	Chickpea
	0.13
	100.00
	800.00




(Survey result, 2005)
3.6
Food Availability and Household Expenditure

In World Food Summit Plan of Action issued in 1997, food security is defined as a state of people “at all times, have physical and economic access to sufficient, safe and nutritious food for a healthy and active life (http://www.fao.org/spfs/faq_en.asp accessed on 20 Mar, 2006).  To achieve that, “(i) adequacy of food supply or availability; (ii) stability of supply, without fluctuations or shortages from season to season or from year to year; (iii) accessibility to food or affordability; and (iv) quality and safety of food” (ibid). It has been reported that 17% of the population in Tigray region or 699,724 people were reported to be in need of emergency food assistance between May and June 2005 (Ethiopia: Number and percentages of emergency affected population requiring food assistance in May-June 2005. http://www.reliefweb.int/rw/RWB.NSF/db900SID/AHAA-6CGQU2?OpenDocument&rc=1&emid=ACOS-635P3Y. Source of information: USAID accessed 20 March 2006). 
In the study area, the average of 8 months of food insufficiency was experienced by the wealthy households while it is 9 months for vulnerable and most vulnerable. However, the difference was that the median of vulnerable households was 10 months and 12 months for the most vulnerable. This means that many of the most vulnerable households experience food insufficiency throughout the year while those of vulnerable and wealthy experience less.  

Table 9.

Number of months experiencing food insufficiency (months)

	         Wealth category 

Number of months
	Wealthy
	Vulnerable
	Most Vulnerable

	Average
	8
	9
	9

	Median
	7
	10
	12


(Survey result, 2005)
In the past one year, the food availability was improved due to the good rain received during the 2005-06 season. Further, the launch of upgraded and new irrigation helped the irrigation users to grow vegetables and Gesho from which they earned small income to cope with the food deficiency better. 

6.1.7
Livestock Holding

Livestock in the study area was mostly meant for the use in the farm or for means of transportation. The table below shows the number of ox and donkey held by households of different wealth category and that the better the welfare category more number of livestock was owned. 44% of the most vulnerable households had no oxen and 56% of them had one while the number of livestock increase as the wealth strata improves. In terms of donkey, the number of households having donkey increases as the welfare strata goes higher; namely 67% of the most vulnerable households had no donkey and 55% of vulnerable households. On the other hand, all the households in the wealthy strata had more than 1 donkey. 
Table 10.
No of Livestock Possessed by Welfare Category

	No of Ox

Welfare category
	0
	1
	More than 2

	Most Vulnerable (n=9)
	4

(44%)
	5

(56%)
	

	Vulnerable (n=31)
	15

(48%)
	6

(19%)
	10

(32%)

	Wealthy (n=11)
	0

(0%)
	3

(27%)
	8

(73%)

	No of Donkey

Welfare category
	0
	1
	2

	Most Vulnerable (n=9)
	6

(67%)
	3

(33%)
	0

(0%)

	Vulnerable (n=31)
	17

(55%)
	10

(32%)
	4

(13%)

	Wealthy(n=11)
	0

(0%)
	7

(64%)
	4

(36%)



(Survey result, 2005)
6.1.8
Gender Roles

In the study area, women’s role was regarded to keep the house and family in good condition while men’s responsibilities were ploughing and building house in addition to attending community gatherings. Men were also expected to provide food for their families. During pregnancy, women will be helped by female members of the household or neighbours. A male key informant explained that it would be ideal for the mother of the wife to help with the housework. If not, the mother-in-law should help but this was less preferred. He then continued that “I do not know how to do things in the household like cooking and have other work in the farm. So I do not help with the housework”.

In farming activities, tasks like ploughing, sowing, harvesting, transporting from the store or to the market and selling of the produces were predominately male activities in male-headed households. Weeding was the work of both men and women family members. Milling was mostly carried out by women in the majority of the households.  
The dependency towards the tenant is higher amongst the FHHs rather than the MHH. Especially tenant would substitute the male labour when ploughing, sowing weeding harvesting and transporting from the field to the house. When the land was cultivated by the tenant, the land holder would receive commonly 1/3 of the yield from the tenant in return. 

Income generating activities

Income generating activities other than farming included stone mining, selling of produces, selling swa (local beer made of leaves of Gesho and sorghum) and weeding on other people’s plot for a wage. Selling swa was a way of earning income by women-headed households. Eggs, vegetables and staple food could also be sold to earn income although its contribution was small compared to the male earning through employment. 
DECISION MAKING OVER DISPOSAL OF HOUSEHOLD ASSETS

Having experienced previous years’ drought, selling or exchanging food crops with other items were not very popular in the study area. Vegetable production was still small and rather consumed at home at the time of the field work. Further, selling of cattle was a last resort for the family survival and thus selling of cattle was not very common. However, some general conclusion could be drawn from the villagers’ previous experience. 

Food crops

Although discussions on disposing of the household assets and produce involved discussion between family members, there was always a person who was more influential than others and made the final decision. In general, male heads of the households had more influential position in the decision making on selling of produce and spending of earning while women had more influential position in how much to keep for domestic consumption. 
The welfare category and age also made differences in who was influential in decision making. The joint decision making was more common in the wealthy category compared to those in the vulnerable and most vulnerable strata. Wife could also become a decision maker when the husband becomes old. On the other hand, women had an influential position over how much to be kept home for consumption in all wealth strata. 

Table 11.
Decision maker—Sales and domestic consumption

	
	Household category
	Household Head
	Wife
	Both
	Other family members*
	No response

	Sales
	MHH
(n = 36)
	11 (30.6%)
	2 (5.6%)
	9 (25.0%)
	　0 (0.0%)
	14 (38.9%)

	
	FHH
(n = 15)
	8 (53.3%)　
	　0 (0.0%)
	　0 (0.0%)
	2 (13.3%)
	5 (33.3%)

	Domestic consumption
	MHH
(n = 36)
	 3 (8.3%)
	13 (36.1%)
	4 (11.1%)
	　0 (0.0%)
	16 (44.4%)

	
	FHH
(n = 15)
	9 (60.0%)
	　0 (0.0%)
	　0 (0.0%)
	　0 (0.0%)
	5 (33.3%)


*Other family members include in-laws and male member of family.
(Survey result, 2005)
Livestock

Decision to sell livestock was mostly made by the husband. Among the vulnerable and wealthy strata, such decision could be made jointly. For chicken, wives could sell eggs without consulting their husbands while whether to sell the chicken itself required one. For the case of de-facto female-headed household, the wife should consult the husband over the phone and her mother-in-law before selling the ox. After both of them were consulted, the ox was taken to the market by her brother-in-law. 

Spending

The decision on how to spend the earnings was mostly made by the head of households of both genders. The joint decision was made in 26% of the male-headed households. In case of de-facto woman-headed household, the husband was also to be consulted on how to spend the earnings. 

Table 12.
Decision maker—spending

	
	Household category
	Husband
	Female-heads of households
	Wife
	Both
	Male member of the family
	No response

	Spending　
	MHH
(n = 36)
	15 

(41.7%)
	　0 (0.0%)
	3

 (8.3%)
	4 

(11.1%)
	　0 (0.0%)
	14

 (38.9%)

	
	FHH
(n = 15)
	1 

(6.7%)
	8 

(53.3%)
	　0 (0.0%)
	　0 (0.0%)
	1 

(6.7%)
	5

 (33.3%)


(Survey result, 2005)
3.9
Women’s Participation in Community Organization 

Though mentioned earlier that it was the men’s role to attend community gatherings, women do participate in the meetings of women’s association or Tsebel-Tsebel (religious gathering) where a village family, which was chosen by the meeting of sub-village men and rotated, offered local beer and bread to other villagers who visited the family. 
Women’s Association was the only formal organization organized by women. 44% of the spouses of male-headed households and 33.3% of women heads of households (Table 13) were its members. 

Table 13.
Membership to Women’s Association

	
	Member
	Non member

	Spouse of MHH (n = 36)
	16 (44.4%)
	20 (55.6%)

	Female household (n = 15)
	5 (33.3%)
	10 (66.7%)


(Survey result, 2005)
In the study area, most women above 18 years old were entitled to the membership of Women’s Association. It mobilized the funds for the Woreda (district) Women’s Association. The observation suggests that the women’s participation was mostly passive. Women in the study area would participate in the group activities by the mobilization of government or other external initiatives. Some village women said that many of village women did not see the benefit of becoming a member. 

Women’s being passive in organizing themselves was partly due to how the implementation process of the development interventions was arranged. Women’s association chairperson indicated that the association was not considered as an actor in the development interventions which were mostly implemented through the local administration or Peasant Association which were male dominant. The chairperson of the Women’s Association thus made an effort to discuss this issue with the peasant association but they did not reach any conclusion. She also referred to the low level of education among women as hindrance for being able to act as an organization. 

A question emerges: do women have no reasons to work together to solve their problems? The question was directed to spouses and women heads of households in the questionnaire. The most frequently mentioned “women’s common issue” is “overwhelming workload during pregnancy” (Table 14). In the future, hopefully some of these issues will be addressed at the Women’s Association and beyond. 

Table 14. Common problems among women in Adidaero Watershed 

	
	MHH (n=36)
	FHH (n=15)

	Workload during pregnancy is overwhelming.
	14 (38.89%)
	4 (26.67%)

	Lack of Money
	4 (11.11%)
	5 (33.33%)

	Women work all the time.
	2 (5.56%)
	0 (0.00%)

	Shortage of Food
	2 (5.56%)
	2 (13.33%)

	Too many children/ Always pregnant.
	2 (5.56%)
	0 (0.00%)

	No problem
	2 (5.56%)
	0 (0.00%)

	No answer./ Do not know.
	10 (27.78%)
	4 (26.67%)


(Survey result, 2005)
Domestic Water Uses

The volume of water used in a household was summarized in the Table 15. The average
 water consumption per household is estimated at 39.6 litres per day. This makes 7.9 litre of water consumption/person per day which only accounts for the half of the 15 litre per person/ day water minimum requirement for whole domestic activities (Reed, no date)
. The maximum water use of 80 litres per day was marked by a female-headed household who sells swa (local beer) to earn income. In the 2006 fieldwork, the daily water consumption was increased by approximately 30% among the respondents. The maximum water use was marked by the same person who made swa to earn her living. She said that “previously people from outside the village did not drink swa since they were afraid that the water she used was not good. But now they buy more swa since they know that the water she uses is from water point”. Because of this, she uses more water to sell swa and earn more income. 
Table 15.
Daily water consumption per household

	
	2005
	2006

	Average consumption/household (litre）
	39.6
	50.9

	Daily water consumption/person (litre)
	7.9
	

	Maximum water consumption (litre)
	80
	120


(Survey result, 2005)
According to households visited, the most water consuming activities in the household was making injera (thin flat bread made of fermented dough) and bread followed by washing body parts. Two wives of male-headed households responded that they watered vegetables with the water from the water point. All the women who had chicken at home gave water from the water point.

Fetching water was predominantly women’s task. As Table 16 indicates, women member of the households who fetch water for the domestic use accounts for 88.2% of the total benchmark households. The household where son fetches water was limited to 3.9%. 

Table 16.
Who fetches water for domestic use?

	Member of the households
	No of responses (n = 51)

	Female member of the family
	45 (88.2%)

	Both male and female member of the family
	3 (5.9%)

	Son
	2 (3.9%)

	Neighbours
	1 (2.0%)

	Total
	51


(Survey result, 2005)
Some women also used donkey to carry water. Table 17 shows the percentage of women who use donkey to carry water. In this case, they used the donkey owned by the household and thus no cost is involved. 72.7% of women who used donkey were found among the wealthy strata (Table 17). There was no household among the most vulnerable households using donkey to carry water. 

Table 17. 
Use of donkey for carrying water

	Welfare category
	Yes
	No

	Most vulnerable (n = 9)
	0 (0%)
	9 (100%)

	Vulnerable (n = 31)
	11 (35.5%)
	20(64.5%)

	Wealthy (n = 11)
	8 (72.7%)
	3 (27.3%)

	Total (n = 51)
	19 (37.3%)
	32 (62.7%)


(Survey result, 2005)
Prior to the construction of the water pumps, all the families used river water for domestic purposes. When they walked to the river for 1–1.5 hours to get water from the river, they used to consume less water (i.e. 25 litres for 2 days per household). On the other hand, once the water pumps were installed within more accessible distance from the homesteads, they fetched water from the pump and returned there if more water was needed. Many of the women said that they spent less time to get clean water. Now they could prepare meals when needed, sleep longer and clean the house more often. 
Productive Water

The study area was nearly completely rainfed with small area of traditional irrigation scheme which were used by the nearby villagers since 1983. The traditional irrigation scheme was located in the currently multiple source MUS area and there were 140 recognized plot holders by the committee
. The number of women plot holders was not confirmed during the fieldwork. The land holding size of each farmer and the total irrigated area were not known by the committee
. Land was said to be allocated by the local administration according to family size. 

The cropping calendar drew by one of the two irrigation committee members showed that the plots were used for dry season cultivation between January and May. Most of the farming activities in irrigated land was carried out by male member of the family while weeding and harvesting were jointly done by female members of the family. In the case of female headed households, they tended to rent out the land since they could not plough and maintain the canal. In general, the plot size in this scheme was very small and users considered that the irrigated agriculture was not profitable compared to upland. Crops planted include gesho for local beer making, onion and green chilli. Before the rehabilitation of the headwork, the diversion structure was flushed away by the flood during the rainy season and had to be restored before the irrigation season.

3. Management of MUS Facilities

3.1 Multiple Source MUS

1) Irrigation Management 
The irrigation facilities in Multiple Source MUS were upgraded from the traditional facilities by the ADCS. The scheme was managed by Abbo Gereb (Fathers of the River). After the upgrading of the facilities, Abbo Gereb succeeded the management of the facilities. It was organized by two male villagers who selected the crops to be planted in the scheme, organize maintenance activities, inform irrigation schedule to plot owners and mitigate conflicts. According to one of the two committee members stated that there has been a case that the water was pumped up from the river and caused shortage in irrigation water. In this case, the committee members resolved the problem by talking to the person who did so. 

In 2005 September, Abbo Gereb was replaced by the new irrigation committee. There are 4 representatives from Got Adidaero and 3 from Got Adiankelle. 2 women heads of the households who hold land in the scheme were also included in the committee as to play advisory role in the committee. The members of the committee were selected from jointly by the users, PA and ADCS. The committee also have a water schedule. The paid guard has also been appointed to monitor the condition of the facilities which also have been working well. Irrigation users seemed to prefer the new irrigation committees as Abbo Gereb did not have a clear by-laws to manage the irrigation facilities. However, the traditional irrigation management institution, Abbo Gereb, was not among the members of the newly established irrigation committee. 
After a year of operation, irrigation users were able to have stable access to water having the permanent river diversion structure which also meant secure income. This has motivated both male and female irrigation users to grow crops on the irrigated land. There were 300 users in this scheme. 100 users from each village of Adiankelle, Adidaero and Atrona. Out of 300 about 90 users are heads of women headed households. Land holding is 5m x 5m per family and can be adjusted by the family size. In general, irrigation users are perceived to have more cattle and clothes.

Maintenance activities included removing silt and digging canals prior to irrigation season. These activities were carried out only by the male villagers. Women plot holders would find a male family member to do the work for her plot or pay some charge for a hired labour. 
2) WATER COMMITTEE

In the multiple source MUS area, three water points with hand pumps were constructed. 2 of them were solely for the supply of drinking water while one of them was attached with the cattle trough for livestock water. Each of the three water points had a guard to keep the gate and water point area clean and to guard the facilities from thieves. The guard was a male or a female villager and his/ her family members who were selected by the villagers. They received small amount of payment for guarding the water points out of the water charges paid by the users. The gate was open for 3–4 hours in the morning and in the evening. The basis for selecting the guard include 1) the family having too many children and need source of income and 2) being wise and old in the village. 

In the water committee, there were three men and women members. Both men and women committee members in all the three committees were well aware of benefits of having water points: “drinking pure water” and “good for health”. In all the committees, there was no women chair or vice chairpersons. One woman committee member said that men were better in dealing with conflicts and making decisions. Some water committee members overlapped with the local leaders. For instance, in water committee in one of the sub-villages, a woman member of the committee was a chair person of village women’s association. A male village chairperson was also among the committee members. The members were selected by the heads of households within the beneficiary area. A key informant said that “it is difficult to find a woman who can read and write and who is capable of negotiating with villagers from other village who could act as a chairperson of the committee”
. Both men and women committee members were trained by ADCS in operation and maintenance activities of water points. 

In all the three water committees, revising the water charges was discussed between the committee and users. Such discussion was initiated by the increasing awareness towards creating sound funding basis for the major maintenance and renewal of the facilities. For instance, water committee in Adiankelle introduced the system of allocating water charges by the amount of water fetched per households. If a household use more water or using donkey to fetch more water, they were required to pay additional charges. The due was determined by observing at the water points by the committee members. Now majority of the users will pay 12 Birr/ year while 9 families pay 6 Birr/ year. In Atrona/ Adignayesus, 1 Birr/ year/ household were charged to the user’s family while they are considering increasing it up to 6 Birr/ year/ household.

3.2
Single Source MUS

A combination of productive and domestic water supply facilities was constructed in the area of Adigogen using the water supply from a river different from the one supplies water to the multiple source MUS. The facilities were composed of irrigation facilities to irrigate the plots for 19 farm households and a hand pump with filtration gallery to cater for 130 households, cattle trough and laundry basin and surrounding villages. 
Irrigation Committee
Irrigation in Single Source MUS was newly constructed together with other facilities. After one year of operation, both the number of irrigation users and the area had expanded. Having seen the operation of irrigation, some community members became interested in using irrigation and requested permission and land allocation from the Tabia administration. 
Irrigation committee was organized by the three men. One of them was in charge of cattle trough. After one year of operation, the problem with irrigation included that the some users did not follow the schedule and some washed clothes in the canal and soap contaminated water. Committee suggested them to wash in another place. The irrigation committee representative states that “coordination of different facility users was difficult. One thing like washing clothes may lead to another problem.” 

Cattle trough under the supervision of irrigation committee was not in use since livestock water was available in ponds and river. The herders should use the trough at 12:00 midday. 
Water Committee

The water committee for the single source MUS was composed of three men and three women headed by a male chairperson. One of the women committee members was given the task to clean the water point area. Since the number of water point users was too many, the water committee grouped users into two; those who use it in the morning and in the afternoon. This was expected to avoid concentration of the users in the morning. One woman representative said it was good to be scheduled so that she could also plan her activities. 

In 2005 survey, one incident was reported that children blocked the inlet of the washing basin with stones and thus the water did not flow into the basin. Under such circumstances, women washed clothes in the river while the irrigation was in operation. This has created conflict of interest between women and irrigators of both genders. The irrigators were afraid that the water would be contaminated by washing clothes and the crops will dry up. They wanted the women to stop washing clothes while the land is irrigated. Now the water committee imposes fine who washes clothes upstream. However, the observation indicates, many women or almost all the women who we observed during the fieldwork in 2005 and 2006 washed their clothes in the river.  

In 2006 fieldwork, the concern for water quality was also raised by the water committee. The committee members consider that the water is contaminated as the upstream users wash their clothes. Despite the fact that the water quality has been examined and certified by the Bureau of Water Resource Development of Tigray that it was potable, the villagers were still not convinced. On the other hand, the observation from during the fieldwork in 2005 and 2006 indicated that still many of the users fetched water from the river for drinking. The discussion of increasing the water charges was initiated by the committee (as of 2006 July, it was charged 3 Birr/ year/ HH). 
4. Level of Users’ Participation
Users’ participation here was assessed by the participation to the meetings and financial contributions. There were no significant differences in the ways of participation by the types of facilities they used while the gender indicated the significant differences in the nature of user’s participation in the management of facilities. 

User’s Meeting

Users’ meetings have been organized mostly for collecting fees and inform users of maintenance activities. Participants to these meetings were mostly men and women heads of households (Table 18). Spouses represented only in the absence of their husbands. Irrigation committee meetings were attended by male heads of households or other male members of the family except for female-headed households. 

Table 18.
Who goes to the meeting?

	
	Head of households
	Wife
	Male member of the family
	No one

	Water Committee

	MHH (n = 36)
	31 (86.1%)
	1 (2.8%)
	1 (2.8%)
	3 (8.3%)

	FHH (n = 15)
	12 (80.0%)
	0 (0.0%)
	2 (13.3%)
	1 (6.7%)

	Irrigation Committee

	MHH (n = 18)
	11 (61.1%)
	0 (0.0%)
	1 (5.6%)
	4 (22.2%)

	FHH (n = 6)
	2 (33.3%)
	0 (0.0%)
	0 (0.0%)
	1 (16.7%)


(Survey result, 2005)
Financial Contribution

All the water committees and irrigation committees collected small charges of users’ fees for guard and savings for the future maintenance. The fee was paid by the one who earns and controls the spending. It was largely paid by both male and female heads of the household or sons who earns and controls the financial resources of the households (Table 19). During the survey, the users’ fees were very small as the project implementer emphasized on affordability. However, in two of the multiple source MUS water committees considered increasing the users’ fees envisaging the major maintenance. 
Table 19. 
Who pays fees?

	
	Head of households
	Other family members*
	No answer

	Water point

	MHH (n = 36)
	32 (88.9%)
	3 (8.36%)
	1 (2.8%)

	FHH (n = 15)
	9 (60.0%)
	2(13.3%)
	4(26.7%)

	Irrigation

	MHH (n = 18)
	11 (61.1%)
	4 (22.2%)
	3 (16.7%)

	FHH (n = 6)
	1 (16.7%)
	2 (33.3%)
	3 (50.0%)


* Other family members include sons, daughters and father of informants. 
(Survey result, 2005)
5. The Role of ADCS/ HCS for enabling MUS
The Multiple Water Use (MUS) project intends to identify effective strategies for developing MUS and also to out-scale and upscale the good-practices. As defined earlier, MUS is a synthesis of facilities and management institutions for both domestic and productive water use. Here the investigation focuses on the multi-purpose facilities. To understand the process of developing multi purpose facilities as MUS, key informant interview was carried out to understand the factors enabled the establishment of MUS. 
1) Broad Based Experience and capacity to communicate the idea: Project Planner: 

There is always a danger of domination by the project planner in the process of project formulation. What factor enabled the planner of ADCS to identify the local needs and brought the stakeholders to understand and actually put it into practice. The staff of ADCS had a long term experience in development practices and visited irrigation and water resource development projects in various countries across Sub-Saharan Africa. He believed that without such experiences and exposures it was not possible for him to develop the project. Such experiences also added his capacity to communicate with various specialists and funding agencies which enabled the multi purpose facilities to be developed. 
2) Adaptive Management

The idea of designing such facility emerged during the project implementation process. During the project implementation, the staff of ADCS consulted the community members and especially informal interactions helped the staff to formulate the multi purpose faculties. The commitment of the community to the development of the MUS had enabled the facilities to be developed. 
When designing a facility, it is often the case that their emphasis is placed upon the technical superiority to the local needs and manageability of the facilities. The question here is what kind of quality an engineer or a technician should have to develop MUS facilities. According to the interview with the ADCS staff, engineer had “the following qualification. 

The engineer had 10 or more years of experience in WATSAN. Technical expertise of the engineer which enabled him to combine different types of the facilities. (Interview Note, June, 2005). 

The enabling qualities of the engineer to develop multi purpose facilities include the following; broader base of experience, accumulation of the expertise, creativity and commitment to development practices. 
3) Participatory Strategic Management

As the construction began, different community needs emerged. Community members began to ask “how they can wash their clothes when the water is dried” as the irrigation canal was constructed. Responding to such requests was not initially possible in the ordinary way of managing a project. However, the project implementer took the head of the office to see the situation. Once the head of the office saw the state of the community, he supported the idea. The decision was immediately made and community requests were incorporated. This was possible since the decision could be made locally in the case of ADCS. If it was not, it would have been difficult for the multi purpose facilities to be constructed. 
4) Adequate Financing

Commonly the project funds do not allow to construct which are not proposed in the project proposal. However, as indicated in 7.3, community members are more likely to indicate their needs during the construction stage. As they see the structure, they begin to picture themselves using the facilities and thus made them think more critically. Once such situation emerges, it is not easy to adjust the designed structure because the funds are often restricted to be spent on certain type of structure. The multi-purpose facilities in Adidaero also faced the similar challenge. By this, the funding agencies should understand and consider the fungibility required of the implement participatory water resource development projects.   

5) Precondition
During the interview, one additional but critical factor was mentioned. It was the Physical environment of the water source which enabled the facilities to be established. It had to be accessible by the community and also the quantity of water available from the source must be adequate. 
8. Ownership and Preference of Facilities
Table 20 shows the preference of the facilities by the users. In all categories of respondents, there were no significant differences in preference of facilities. However, the spouses and female heads of households indicated slightly higher preference to single source multi purpose facilities compared to male heads of the households who showed slightly higher preference to the separate facilities. 

Table 20. 
Preference of facilities

	Respondents category
	Prefers single source multi-purpose facilities
	Prefers separate facilities for different purpose
	Do not know

	MHH (n = 36)
	16 (44.4%)
	19 (52.8%)
	1 (2.8%)

	Spouse (n=36)
	19 (52.8%)
	15 (41.7%)
	2 (5.6%)

	FHH (n = 15)
	7 (46.7%)
	6 (40.0%)
	1 (6.7%)


(Survey result, 2005)
Especially, many respondents preferred to have drinking water from the water point which water source was shallow hand dug well as they thought that the river water was not suitable for drinking even after filtration
. Key informants explained that this was because river was where the livestock drunk water and women washed clothes. The reason for preference for multi-purpose facilities was that it could be used for different purposes. 

Many women still washed clothes in the river as the basin when they washed blankets and other large items which did not fit the laundry basin. The uses of laundry basin also seemed to be related to the way women washed their clothes. When they wash clothes, they throw the clothes on to the stone for several times which was not possible in the laundry basin. It seemed that there was a lack of understanding among laundry basin users concerning why they need to use it and its benefit. 
Table 21 shows the level of sufficiency towards the explanation given by the project implementer. 77.8% of male heads of households responded that they have received sufficient information from the project implementer while 58.3% of the spouses received the sufficient information about the project. This was because the explanation of the project has targeted heads of the households and thus spouses received information through their male spouses. In regards to female heads of the households, households which did not receive sufficient information prior to the project (53%) slightly exceeded the number of households which received sufficient information (40%). 
Table 21.
Was the explanation of the project sufficient? 

	 
	Yes
	No
	No Answer

	MHH (n=36)
	28 (77.8%)
	7 (19.4%)
	1 (2.8%)

	Spouses (n=36)
	21 (58.3%)
	13 (36.1%)
	2 (5.6%)

	FHH (n=15)
	6 (40.0%)
	8 (53.3%)
	1 (6.7%)


(Survey result, 2005)
Sense of ownership is commonly nurtured by involving the beneficiaries from the earlier stages of the project planning and implementation. During the 2005 survey, 68.2% and 85.7% of irrigation and water pump users of the multiple source MUS facilities indicated that the facilities belonged to the committees. 94.7% of the single source MUS users perceived the same. 
Table 22.
Who is the owner of the facilities?  

	
	1. Fathers of the River/ Irrigation Committee
	Water Committee
	Do not know

	Irrigation (n=22)
	15 (68.2%)
	0 (0.0%)
	7 (31.8%)

	Water Pump (n=28)
	0.0%
	24 (85.7%)
	4 (14.3%)

	Multi purpose facility (n=19)
	1 (5.3%)
	18 (94.7%)
	0.0%


(Survey result, 2005)
Who holds the responsibility of O&M of each facility indicated variations among facilities. 47.6% of the irrigation users indicated that it was the role of irrigation committee and 23.8% indicated that was the responsibilities of all the users. This indicates the sense of ownership among the users seems to be gradually nurtured. Water pump users largely perceived that the O&M was the responsibility of the water committee. Majority of the users has not taken it as their responsibilities yet. Lastly MUS users were not very clear of who was responsible for O&M. 83.3% of the MUS users indicated that they did not know who was responsible for the O&M of the facilities. A few who indicated that O&M was the responsibilities of the CRS/ ADCS meant the major repair. 

Table 23. 
Who is responsible for O&M?

	　
	Fathers of the River/ Irrigation Committee
	Water Committee
	Do not know
	Committee and Government
	All the users
	CRS/ ADCS

	Irrigation (n=21) 
	10 (47.6%)
	0 (0.0%)
	6 (28.6%)
	0 (0.0%)
	5 (23.8%)
	0 (0.0%)

	Water pump (n=28)
	1 (3.6%)
	18 (64.3%)
	5 (17.9%)
	1 (3.6%)
	2 (7.1%)
	1 (3.6%)

	Multi purpose facilities (n=18)
	1 (5.6%)
	0 (0.0%)
	15 (83.3%)
	0 (0.0%)
	0 (0.0%)
	2 (11.1%)


(Survey result, 2005)
The results from the field visits in 2006 indicated no significant changes in the sense of ownership of the facilities among the users. However, the efforts to sensitise the users made by the ADCS and Tabia administration, committee members improved their understanding of their responsibilities to manage the facilities. 

9. Perceived changes in Livelihoods

After a year of operation of irrigation scheme, results from the 2006 field visit indicated the perceived changes among the community members in the study area. 

9. 1. Changes inducted by Irrigation  

The seasonal calendar created by the key informants indicated that the households of irrigation users in single source and multiple source MUS indicated that the longer period of high expenditure and shorter period of food insufficiency. This was explained that the irrigation users could earn more frequently than the non-irrigation users and therefore could spend more often. On the other hand, non-irrigation users have the limited sources or opportunities to earn income which led to minimized expenditure. The pressure on the food demand in the household was also eased by purchasing the food crops in the market. In other words, having limited income non-irrigation users were unable to purchase food during the food shortage months and therefore had to undergo longer period without sufficient food. The villagers also observed that the irrigation users have more number of livestock and were wealthier than non-irrigation users. 
Table 24. Seasonal Calendar-Household Assets
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(Focus Group Interview, 2006)
On the other hand, women perceive that the irrigation requires more labour and do not want to use it though they can. Further, women spouses of irrigation users were busier than those of non-irrigation users. The number of busy months was also higher among the male irrigation users. These were due to the longer production period compared to before. 
 Table 25. Labour Requirement
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(Focus Group Interview, 2006)
9. 2. Changes induced by Water Points and others
During the field visit, it was only possible to identify changes inducted by the water points. As seen before, the volume of water used per household has increased in general. While there were still persistent scepticism towards the quality of water among the single source MUS water point users, some began to understand the functions of the facilities and therefore the water quality was safe. Among the separate source MUS water point users, the shortened distance to the water points allowed more time for women to carry out household activities which improved the quality of cares given to other household members. 

10. Conclusion: Implication of Gender Relations and Challenges in Managing MUS
This study investigated how the local gender relations affected men and women community members’ participation to management of single source and multiple source MUS. These facilities improved the access to water by men and women water users. Especially, villagers who acquired access to water points have increased the volume of water they used. Although, the amount was still not sufficient to significantly improve personal hygiene, they have acquired access to better quality of water within their reach. In terms of irrigation, some farmers have been reported to have earned large earnings from the produce from the irrigated land and a few farmers around the single source MUS developed the plot where they used the share of irrigation water. Among the committee members of each facility, women did not assume any of the leading position as chairperson or vice chairperson but worked as treasurer, clearing or observer. 
In the study area, gender roles were clearly defined: men assumed most of the productive and community roles while women looked after the households. In the case of the female headed households, tenants or male members of the families substituted the role of the male spouses to some extent. Participating in the meetings for management of facilities and paying users’ fees were mostly considered as the community role of the individuals, women were less visible in participating in the meetings or the O&M activities.  

The management of single source MUS was more challenging that the multiple source MUS. Two challenging factors were indicated. One was the difficulties in coordinating various uses. For instance, the negotiation between women those washing clothes and male dominant irrigation users were difficult as women did not quite share the understanding of water quality which was raised by the latter. The other was the perception of quality of drinking water from the river. This was the concern of both male and female community members. To solve these problems, the committee members were required to interact with the users which might take long time. Furthermore, the women committee members could involve more actively in the process of communicating with women rather than male committee members dominating discussions. However, to enable women to play such a role, it is true that more women need to be educated in life skills and literacy to develop their self confidence which would lead them to participate in the predominantly male dominant “community roles”. In other words, the better management of MUS facilities is not only the issues of management skills but also the matter of challenging the existing social structure and empowering women. 
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� In Adidaero Kushet, there were three hand water pumps. Two were used for drinking water supply and the other is mostly used for livestock water. In this fieldwork, one of the two water pump for drinking water was selected as a study site. 


� The definition of welfare category seemed to have reflected the serious food shortage during the past year. A woman representative from one of the sub-villages commented on the type of household categorized under ‘vulnerable’: ‘People in this category are not always poor. But just the last year’s drought affected them badly’. This hints the definition of poverty has seasonality or situational. Furthermore, ‘having young household member to work’ was critical in survival especially during the drought as they needed to buy food. 


� The results of the wealth ranking also suggested that the layer of ‘wealthy’ strata contains more households in the villages closer to the main road. The village closest to the main road was located 40 minutes on foot. Along the main road, young male could earn income by stone mining or some could also reach the nearby capital of the Region, Mekelle, to be employed as casual labor or the trading in the market. These opportunities added income to the households nearby the main road.  


� The land holding data has been collected in the local unit of Tsumdi and converted to ha. 1 Tsumdi is the size of the land 2 oxen can plough in one day. The conversion rate was 4 Tsumdi =1 ha.  


� A type of crop which leaves are used to make local alcoholic drink called swa. 


� The average was calculated excluding the maximum water use of 80 liters per day.


� This result shows way bellow the agreed amount of water required for domestic and productive uses: 50 – 150 litres per capita per day among the professionals (Butterworth et al., 2003 quoted in Moriarty and others, 2004). 


� During the interview in May 2005, the same informant indicated that the number of users is 200 including 25 women headed households. 


� During the interview in May 2005, the same informant indicated that the size of the irrigated pot is 10 ha for the existing area and 1.5 ha for the extension area. 


� During the fieldwork, in Adiankelle, the water committee women members were not willing to respond to the interviews as they were told by male committee members not to do so. The reason was that the male committee members did not want women members to give me the incorrect information. The information concerning water point users and committee were kept only by the male chairperson and was not share by the women members. Although women members requested the male members, as they were often absent and women need to respond similar type of enquiries, to share the information with them, it has not become a reality yet.  


� The water point in the multi purpose facilities have been equipped with filtration system which ADCS has been using in other locations. ADCS also plans to monitor the water quality. 
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