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 ABSTRACT
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Ainabkoi Sub-County, UASIN Gishu County Kenya
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Kisii University

Sanitary survey refers to an evaluation and on-site inspection of the physical environment of the water

source to identify possible sources of environmental contamination (USEPA, 1999). The information

generated by a sanitary survey helps identify existing and potential sanitary risks to the water quality.

Groundwater contamination can be as a result of poor sanitation and subsequent leaching from site

especially in the vicinity of the well (Rahman, 1996 and Olsen et al., 2002). The aim of the project was

to identify and assess the Sanitary Risk Factors (SRF) associated with the wells and subsequently

determine the Contamination Risk Score (CRS) as predictors of water quality in different farm sizes.

Onsite sanitary survey of the wells and the homesteads were carried out within farms of different sizes

through, visual inspection, observations and interviews whereby a score was allocated for a positive

answer and no score for a negative answer. There were 11 Sanitary Risk Factors (SRF) adapted to assess

the susceptibility of the well water to contamination. The CRS were categorized as Very High Risk

(VHR) = 9-11; High Risk (HR) = 6-8; Intermediate Risk (IR) = 3-5; Low Risk (LR) = 0-2. There were

highly significant differences in well CRS within the different farm sizes. Wells within the large and

medium mixed farm sizes had an Intermediate CRS because most wells are protected and the well

vicinity was relatively clean. Wells within the small farm sizes and which were communal shallow water

sources, did not have a wall protection and were located down slope.
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ABSTRACT

Sanitary survey refers to an evaluation and

on-site inspection of the physical environment of

the water source to identify possible sources of

environmental contamination (USEPA, 1999).

The information generated by a sanitary survey

helps identify existing and potential sanitary

risks to the water quality. Groundwater

contamination can be as a result of poor

sanitation and subsequent leaching from site

especially in the vicinity of the well (Rahman,

1996 and Olsen et al., 2002). The aim of the

project was to identify and assess the Sanitary

Risk Factors (SRF) associated with the wells and

subsequently determine the Contamination Risk

Score (CRS) as predictors of water quality in

different farm sizes. Onsite sanitary survey of the

wells and the homesteads were carried out

within farms of different sizes through, visual

inspection, observations and interviews whereby

a score was allocated for a positive answer and

no score for a negative answer. There were 11

Sanitary Risk Factors (SRF) adapted to assess

the susceptibility of the well water to

contamination. The CRS were categorized as

Very High Risk (VHR) = 9-11; High Risk (HR) =

6-8; Intermediate Risk (IR) = 3-5; Low Risk (LR)

= 0-2. There were highly significant differences

in well CRS within the different farm sizes. Wells

within the large and medium mixed farm sizes

had an Intermediate CRS because most wells are

protected and the well vicinity was relatively

clean. Wells within the small farm sizes and

which were communal shallow water sources,

did not have a wall protection and were located

down slope. Rain water flowed into these wells

damping collected debris and waste into the

wells. Although NO3-N concentrations in the

wells did not exceed the statutory guiding limits

of 10mg/l, well attributes increase the

susceptibility of wells to pollution. The CRS is a

predictive factor of well contamination and the

most important risk factors to the wells are the

well protection constructions and the activities

within the well vicinity. There is therefore ,need

for local county initiatives to construct protective

raised walls at the communal wells and educate

communities on aspects of water quality.

Keywords: farm sizes, groundwater, seasons;

contamination risk; sanitary survey.
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I. INTRODUCTION

Groundwater is the main source of domestic water

supply for the community of Ainabkoi Sub-County

and is exploited through shallow wells (Uasin

Gishu Integrated Development Plan (UGCIDP),

2013). Groundwater is considered to be more

stable in quality, is conveniently available and

accessible for the family and wells can be

developed at comparatively low costs. However

drinking water quality is of major concern in

developing countries with regard to

microbiological, inorganic contaminants and

physico-chemical properties which deteriorate

water quality (Sorlini et al., 2003). Communities

should have access to safe drinking water as a

basic need for health and sustainable

development as outlined in the sustainable

development goals (SDGs) which focus on

ensuring universal and equitable accessibility of

UASIN 
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safe water for all by 2030 (6th SDG) (Osborn et

al., 2015).

Under natural conditions, fresh water in shallow

aquifers has a relatively short residence time, and

its chemistry remains practically unchanged

under the effect of a set of natural influences such

as physical, geographical, geological and

hydro-geological factors. However human

economic activities can distort this natural

balance (Rutkoviene, Kusta, and Èesoniene,

2005). Well characteristics such as well depth,

well age, type of well and its structural features,

distance from vegetable gardens, and slope of the

land, have been found to contribute to the level of

pollution in the groundwater (Bruggeman et al.,

1995).

Groundwater may become contaminated naturally

or from numerous types of anthropogenic

activities within the vicinity of the well, as well as

inappropriate well construction (Fawcett, 1992).

Thus, a poorly organized environment around the

homestead, with poultry and livestock kept near

the well will have an impact on the pollution of

the water of shallow wells. According to Kutra,

Kusta, & Rutkoviene, (2002) the distance at which

the household premises, the cowsheds,

greenhouses, vegetable gardens, pit latrines,

dumps and other aggressive sources of pollution

can be located and still have an impact on well

water quality is 145 meters (Kutra et al. 2002).

Animal wastes from active or abandoned feedlots

may be a significant source of nitrates to

groundwater (Kirder, 1987). When manure is

stored in open lots for eight months, 7% nitrogen,

14% phosphorus and potassium enter the

environment in the form of leachate, resulting in

groundwater pollution from the leachate greatly

exceeding the maximum allowable concentrations

for the area (Kirder, 1987). The direction of

groundwater flow also has an important influence

on the probability of contamination. A

widely-held tenet of groundwater hydrology states

that water flows downslope along the gradient of

the groundwater surface or water table

(Rutkoviene, et al., 2005). This gradient generally

conforms to the surface contours. Thus, water

quality in wells is highly influenced by pollutants

moving from up-slope in the vicinity of the well

(Rutkoviene, et al., 2005). Therefore, an

insufficiently dimensioned sanitary zone or a

surface incline towards the well can lead to

seeping of the surface water down into the well.

Groundwater contamination can be as a result of

poor sanitation and subsequent leaching from the

site especially in the vicinity of the well

(Abdulsalam and Zubairu, 2013). In view of this a

sanitary surveillance method was developed by

Lloyd and Helmer (1991) to assess the drinking

water quality and the associated risks or hazards

in the water supplies in rural areas. A sanitary

survey refers to an evaluation and on-site

inspection of the physical environment of the

water source to identify possible sources of

environmental contamination (USEPA, 1999).

Sanitary survey can be a complex technical task

which involves inspection and the use of questions

to assess the key elements of a water source itself,

sources of contaminants and water handling

(Lloyd and Helmer 1991 and USEPA, 1999). An

inspection format developed by Lloyd and

Helmer, (1991) consists of a set of questions that

have ‘yes’ or ‘no’ answers. The questions are

structured such that a ‘yes’ response indicates that

there is reasonable risk of contamination and a

‘no’ indicates that the risk is negligible. A ‘yes’

response scores one point and a no scores zero

points. Upon completion of the inspection, the

points are summed up to give a sanitary risk

inspection risk score which is referred to as the

Contamination Risk Score (CRS) in this study. A

higher CRS indicated a greater risk of well

contamination by faecal pollution from the

immediate surroundings of the well. The

information generated by a sanitary survey helps

identify existing and potential sanitary risks to the

water quality. A sanitary survey systematically

lists every fault in the system as a sanitary risk

factor (Lloyd and Bartram, 1991).

Point sources of pollution are those where the

origin of contamination can be identified such as

localized agricultural practices that affect aquifers

directly below the site (feedlots), septic tanks and

landfills (Bolger and Stevens, 1999). Sources of

pollution in groundwater may include runoff or

seepage from fertilized agricultural lands,

municipal and industrial waste water, refuse
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