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EXECUTIVE SUMMARY 

BACKGROUND 

The Liberia Municipal Water Project (LMWP), funded by the United States Agency for International 

Development (USAID), will support the design, tendering, execution and operation of water supply 

infrastructure improvements in the cities of Robertsport, Sanniquellie, and Voinjama. LMWP will assist 

local and national authorities in developing plans for urban water supply and sanitation improvements, 

implementing short- and medium-term water supply infrastructure improvements, and re-establishing 

local capability to sustainably operate and maintain the water supply improvements. During the four-year 

project base period, it is the goal of LMWP to help establish improved water supply access in each city, 

with infrastructure managed by locally-based entities capable of financially and technically sustaining the 

service. The improved water systems will provide public health and economic development benefits in 

the three target cities. 

During and since the end of the civil conflict (1989-2003), the Government of Liberia (GOL) and a 

variety of donors have achieved incremental improvements in water supply access in urban Liberia. The 

bulk of these improvements have been via the provision of improved hand dug wells with hand pumps.  

These improvements have largely been led by non-governmental organizations (NGOs), coordinated 

through GOL representatives including environmental health officers in County Health Departments.   

However, responsibility for water service provision in urban areas (>5,000 population) and county 

capitals rests with the Liberia Water and Sewer Corporation (LWSC).  Since the end of the civil conflict, 

LWSC has undertaken partial rehabilitation of piped water systems in Monrovia, Kakata and Zwedru with 

the support of the African Development Bank. Funding for the rehabilitation of the former piped water 

systems in the cities of Robertsport, Sanniquellie, and Voinjama has not yet been available and the 

systems are currently not functioning.  The GOL identified these three as priority cities for USAID 

assistance and USAID/Liberia has committed, subject to availability of funds, to support the GOL in 

improving water supply service in these three towns.  

Current and projected population in the three LMWP target Cities are presented in Table 1-1. 

 

TABLE 1-1: LMWP TARGET CITIES POPULATION PROJECTIONS 

 Voinjama Sanniquellie Robertsport 

Basis 

2008 Population1 14,543 11,854 3,515 

Growth Rate2 1.3% 1.7% 2.0% 
Projections3 

Base Year (2011) 15,100 12,500 3,730 
5-Years (2016) 16,100 13,600 4,100 

10 Years (2021) 17,200 14,800 4,500 

20 Years (2031) 19,600 17,500 5,500 
1Per Republic of Liberia 2008 National Population and Housing Census. Populations shown are for city 
enumeration areas only (data provided by LISGIS). 
 
2Growth rate during the period 1984-2008 by county (Lofa [Voinjama], Nimba [Sanniquellie], Grand 
Cape Mount [Robertsport]), per 2008 Liberia Census Table 4. ‘Population Growth Rates and Average 
Household Size’. 
 
3Rounded to nearest 100. 
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THE SITUATIONAL ANALYSIS (SA) 

The LMWP goal of establishing self-sufficient and sustainable water service provision necessitates a 

detailed understanding of existing technical, institutional and socioeconomic conditions, including 

customer preferences and ability and willingness to pay for water services.  As such, the first major task 

of the project is the Situational Analysis (SA), designed to inform the subsequent design of appropriate 

infrastructure, management systems, and capacity building programs.   

The SA sets the tone and baseline for the project. It establishes communication protocols and 

relationships with cities and community leaders and develops an understanding of local watersheds and 

environmental context, physical infrastructure and resources, socioeconomic context and demand and 

preferences for services, and institutional capacity and needs.  Activities included technical assessments 

(e.g. testing of existing equipment, water quality sampling, and yield testing of existing wells), mapping 

activities, meetings, and household and business surveys and focus groups.   

All subsequent tasks flow from the SA. Institutional arrangements, infrastructure master planning and 

designs will consider customer preferences, projected operation cost and revenue, local capacity, 

population growth, increasing water demand and shifting service type demands. Institutional interventions 

will be shaped around a core set of commercial principles common to the establishment of viable and 

sustainable water service providers: autonomy, accountability, cost-reflective pricing, performance 

incentives and operational emphasis on customer service and asset management.  

The SA was carried out in three stages: desk study, field work, and reporting, on three parallel tracks: 

socioeconomic, institutional, and technical/engineering. This multi-track approach enabled the project 

to conduct the SA more rapidly and provide checks and balances, as the results from one track help verify 

findings of another.  

Intermediate reports have previously been submitted to USAID in support of the SA, including: a 

Coordination Report (December 23, 2011) describing coordination with key Government of Liberia 

(GoL) and donor-funded projects and stakeholders; a Desk Study (January 3, 2012) summarizing 

available secondary information from GoL entities, LWSC, NGOs, and other donors; and an Interim 

Situational Analysis Report (February 9, 2012) summarizing findings through January 2012.  

Field work to the three target cities associated with the SA was conducted in two stages: Scoping Visits 

in December 2011 and Detailed Analysis Visits from February through April 2012.   

Principal activities and findings associated with each of the SA tracks are presented below. 

TECHNICAL/ENGINEERING 

The objective of the Technical/Engineering Assessment in each target city was to ascertain existing 

conditions that will inform future planning and design decisions.  Information was collected and assessed 

regarding existing and former surface and groundwater resources, including: location; yield; quality and 

associated protection and threats; treatment, storage, distribution, and points of delivery; and current 

organization and management.  Watershed delineation was conducted in a Geographic Information 

System (GIS) based on digital elevation information. Land use classification and analysis were conducted 

based on satellite imagery.  Information regarding other infrastructure systems impacting or serving the 

water sector, such as electricity, solid waste, wastewater, and ongoing work by others, was also obtained.   

Former Municipal Water Systems 

No portions of the former municipal water treatment and distribution systems were found to be 

operational, with the exception of the leaking raw water gravity main in Robertsport.  Most previous 

municipal water infrastructure is not salvageable.  The former elevated water storage reservoirs and 
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concrete structures at the former treatment facilities are considered to be salvageable, subject to additional 

testing.  All electrical, mechanical, and former distribution systems (piping and valves) are not 

salvageable.  The majority of all mechanical and electrical components of the systems have been looted.  

Some transmission piping and some kiosks could potentially be salvaged and rehabilitated.  

Rehabilitation of former system components will be considered as part of overall Master Planning, but 

rehabilitation of some components may not prove cost-effective given uncertainties about component 

quality, present condition, integrity and potential need for future replacement. Historic information related 

to the condition of the previous water system, existing well locations, water quality, and other 

environmental and contextual data is limited due to lost or unkept records.  

Water Sources 

Although Liberia is fortunate to have high amounts of rainfall, the uneven distribution between the rainy 

season (April to October) and dry season (November to March) results in temporal fluctuations in surface 

water flows and quality.  All previously existing municipal water systems in the three target cities relied 

on surface water.  Available historic data and initial stream flow gauging indicates that if the future 

municipal supplies are to rely solely on surface water, then Voinjama, and to a lesser extent Sanniquellie, 

may require an impoundment to store flow and ensure sufficient volume exists throughout the dry season.  

The former intake in Voinjama (Zeliba River) had a berm installed to impound water to maintain an 

adequate supply during drought conditions, and the Zeliba River had no flow during portions of the SA 

visits.  The former intake in Sanniquellie (Bee River) did not have a berm, despite the water systems’ 

having a similar capacity, presumably because it was determined that flows in Sanniquellie were 

sufficient throughout the year.  In Robertsport, the former surface water supply watershed (Fasa Creek) 

remains mostly forested and has the best potential to serve as a long-term source if watershed protection 

measures are established and enforced.  Other sources of surface water were identified as potential 

drinking water sources, such as the un-named creek located between the water treatment facility and city 

center, and an un-named creek reported to be a former source and located along the western extent of the 

city.  However, these other creeks were dismissed upon discovery that Fasa Creek’s flow is sufficient in 

quality and quantity to serve the Robertsport population.  Available information suggests that dry season 

flows are adequate to provide sufficient volume for a municipal supply system.  The physical and 

chemical water quality conditions were tested by US-based laboratories, after initial tests by Liberian labs 

led to questionable results.  While bacterial contamination was found, the majority of the 

physical/chemical contaminants of concern were undetectable or below World Health Organization 

standards.  Those few parameters that exceeded WHO standard values were generally only slightly out-

of-range or were related to non-health-based contaminants, e.g., iron and manganese.  

There is currently a lack of skilled, trained staff to manage, operate, and maintain future infrastructure and 

this may limit consideration or reduce attractiveness of certain technological alternatives during the 

Master Planning process. LWSC does not have a presence in any of the target cities, with the exception of 

a caretaker responsible for looking over the facilities. Due to lower treatment costs, reduced operational 

complexity, and associated lower technical capacity requirements, the utilization of groundwater for 

municipal supply may be the most appropriate source option.  However, available information on 

subsurface hydrogeology indicates that sufficient flow from a groundwater source may not be available, 

mostly due to the existence of shallow bedrock and associated low permeability.  Locating fissures or 

weathered bedrock that can produce sufficient yield is a challenging process requiring detailed 

hydrogeological study and geophysical exploration.  Additional investigations of groundwater supply 

availability will be conducted during the master planning process.   

Current Water Infrastructure and Management 

Wells fitted with hand pumps, which were mostly installed by international non-governmental 

organizations (INGOs) during the emergency period, currently serve as the primary water source for the 

target cities and will continue to be an important source in the short to medium term.  Unfortunately, 
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many of the existing wells and hand pumps experience lowering of water levels during the dry season and 

a reduction in their supply capacities.  Many wells tested during the SA were dry and unusable, while 

other wells were quickly depleted and showed limited recharge capacity.  However, some higher-yielding 

wells were identified during the SA which could serve as part of an interim solution or as an integral part 

of a future municipal water supply.   

Although most residents reported having a latrine, none of the towns currently have organized wastewater 

or solid waste management systems in place.  The present haphazard management of human waste 

apparently permits wastewater to infiltrate and contaminate the shallow aquifer used to supply hand dug 

wells.  Water quality testing conducted during the SA revealed that most wells had coliform bacteria 

present, suggesting that drinking water from these wells could potentially cause gastrointestinal illness 

including diarrhea. More than half of household survey respondents indicated always or sometimes 

treating their drinking water, and more than 93% of those reported using chemicals such as WaterGuard 

for treatment.  Five to seven percent of households reported the death of a family member in the past year, 

and diarrhea was cited as the cause in more than half the deaths.  Although it is difficult to pinpoint the 

source of disease, the existing management and household survey results seem to indicate that a lack of 

access to clean water is resulting in significant adverse health impacts in the target cities.  Generally 

speaking, the SA found that existing water quantity and quality from the shallow aquifer by means of 

hand dug wells in the target cities is not adequate and suitable for human consumption.  

The need for quick reaction by GoL and donors during the emergency period following the conflict and 

the lack of structure to support local regulation seems to have resulted in conditions where wells were 

installed without proper supervision, adherence to standards, documentation, or inspection.  It appears 

that many wells were quickly constructed and that certain well installers were more qualified and 

experienced than others, constructing wells that are less likely to run dry.  The Government of Liberia 

(GoL) presently has requirements regarding the static water level in the well when constructed1.  These 

current standards are not adhered to in the majority of wells in which depth measurements were taken 

during the SA.  Similarly, the level of water quality protection afforded by proper well siting of existing 

wells varies.   Many wells were observed to lack sufficient setback distance from hazards such as latrines 

and graves, resulting in potential contamination.  The need to inform residents of proper well protection 

practices and offsets from sources of contamination is still critical.   

The installation, oversight and regulation of hand pumps are the responsibility of the Ministry of Public 

Works (MoPW)2.  However, MoPW lacks the organizational structure, capability and other resources to 

provide basic oversight and routine monitoring.  County Health Teams (CHTs) periodically monitor 

water quality, but the work is conducted for the entire county and is not systematically recorded by 

location or parameter.  Furthermore, the County Health Teams are often limited in their testing 

capabilities by a lack of adequate testing materials/mediums.   

In most cases, a person from the community has been selected or has taken on the role of caretaker of the 

local hand pump and well.  This generally informal position typically includes various responsibilities 

such as repairing the well when needed, collecting fees (including fees to cover repairs), and limiting the 

hours of operation of the well.  In most cases, no local supply of spare parts to repair broken hand pumps 

was found to be readily available, resulting in pumps remaining unused or degrading to a permanent state 

of disrepair.  There was no evidence of regular water quality sampling or water quantity measurement 

observed during the visits. Most caretakers reported having no formal training to repair or operate the 

                                                      

1 The Guidelines for Water and Sanitation Services in Liberia, October 2010. 

2 However, LWSC has responsibility for water service provision in all county capitals and cities with greater than 5,000 population, 
so it could be argued that LWSC should have responsibility for hand pumps/wells in those areas. 
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hand pumps.  To address the limited supplies and the slow recharge rates during the dry season, the 

caretakers of the wells often decided to manage the hours of operation by chaining the well handle or 

locking the well gate.  Hours of operation were also limited to prevent non-community personnel from 

using the well. Some residents noted that obtaining water from hand pumps is a source of conflict 

between residents and that disputes often occur over their place in line, particularly during the dry season. 

There was no existing database of wells until the Liberia Waterpoint Mapping survey was conducted in 

2011.  The database has been developed and shared with the CHTs and MoPW and should be maintained 

and utilized to track operational conditions, water quality, and water quantity.  The groundwater quality 

and quantity information obtained during the DA visits is now being used to update Hand Pump Data 

Sheets developed during the Scoping Visit to function as a database.    This database can be used to 

evaluate current conditions and also be provided to the local communities, water agencies, donors, etc. to 

be used to continuously update the status of the hand pump water sources and assist in management of 

this important resource.   

During Liberia’s wet season, rainwater is an attractive potential source of water.  However, while 

rainwater harvesting is widely practiced, few residents use rainwater as their primary source of drinking 

water.  This is perhaps due to the haphazard method of collection in buckets and other open-top vessels as 

opposed to more advanced systems.  Less than 5% of household survey respondents in Voinjama and 

Robertsport indicated that they use rainwater as their primary source of drinking water in the rainy 

season, and none did in Sanniquellie.  A strong market for water vending via handcarts and jerricans was 

observed in Robertsport, where approximately 20% of residents rely on vendors as their primary drinking 

water source.  

Other Infrastructure 

Electricity from a public grid is not available in any of the target cities, nor does any definitive plan to 

develop a grid-based power system in the target cities appear to exist.  Therefore, electrical power for 

future systems will need to be produced via generators, solar power, or other sources, at least in the short 

to medium term, and will represent significant operational cost.  Over 70% of household survey 

respondents noted they have no electricity at their homes, although some residents obtain electricity via 

various sources such as generators at their home or in the neighborhood. 

Roadway access will be a significant challenge for the project, particularly during the rainy season when 

travel is slow and roads are sometimes impassable.  This challenge will be particularly acute for 

Voinjama, which is the most remote and whose access road (between Voinjama and Gbanga) is often in 

poor condition during the rainy season.    

The target cities generally lack the municipal infrastructure and service delivery experience that is 

necessary to support a fully functioning water supply system.  There is a lack of experienced construction 

firms with water-specific construction experience in Liberia in general, and specifically in the target 

cities.  Development of sustainable technology alternatives is also affected by the remote location of the 

target cities resulting in challenges with respect to warranty service and supply of spare parts for 

maintenance.   

Quick Impact Projects 

During the field visits, a number of direct interventions were undertaken, including:  

 Construction of temporary stream gauging stations 

 Implementation of wellhead protection measures on existing wells (e.g. fabrication and installation of 

reinforced concrete covers for unprotected wells) 

 Chlorination of wells to provide improved water quality. 
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 Well yield and water quality testing on dozens of existing wells. This data can be shared with local 

communities as part of outreach efforts to educate community members about their existing water 

supplies. 

 Development of hand pump data sheets and a hand pump database which will serve as a model and 

baseline for GoL, other donors, and communities to enhance monitoring and management of hand 

pump systems which currently serve as the primary water supply. 

 Pumping out rainwater that had filled former treatment facility tanks during the period since they 

have been out of commission. 

 General cleaning / brushing and maintenance at former water treatment and distribution facilities and 

existing wells and hand pumps.  

 Employment of local laborers in pump testing activities, sweeping, removing vegetation and cleaning 

existing hand pump facilities, clearing out spill ways, and excavating soak areas. 

 Education of communities on importance of maintaining and cleaning existing hand pump areas.  

 On-the-job training of LWSC outstation staff in all field work including establishing and monitoring 

stream gauging systems, conducting water quality and well yield testing, plus community relations / 

communications. 

During the SA, LMWP began to develop ideas for possible additional Quick Impact Projects (QIP).  

Priority ideas currently include: improvements to existing wells to improve quality, quantity, and 

reliability; securing existing water facilities; finalization of a hand pump database and sharing it with 

MoPW and relevant local institutions; and cooperation with MoPW for the establishment/improvement of 

the spare parts depot system for hand pumps.  Other potential projects also under consideration as either 

QIP or short-term improvements include: development of a rainwater harvesting system for Nimba 

Community College; repair and extension of the raw water main in Robertsport to the proposed fish 

landing site; and retrofitting existing high yielding wells with a submersible pump, elevated tank, and 

limited distribution via tap stands/kiosks to create a ‘mini-network’. 

SOCIOECONOMIC 

LMWP conducted detailed socioeconomic analysis in all three target cities covering both quantitative and 

qualitative aspects.  Quantitative work included development and implementation of a baseline survey 

and market assessment focusing on households’ and businesses’ current water and sanitation practices 

and willingness and ability to pay for water services. The survey explored current household and business 

water and sanitation practices, preferences and willingness and ability to pay for different types of water 

services, associated problems including health impacts, and basic socio-economic characteristics 

including income, monthly expenditures, and access to finance. The qualitative portion of the work 

included a series of focus group and key informant interviews to bolster and support information 

developed during the quantitative analysis.    

For the quantitative survey, the team randomly selected a total of 764 respondents, representing 12% of 

the target population in the three target cities. The results are, thus, based on a statistically robust and 

representative sample that accounts for key social and economic factors, such as gender, employment, and 

geographic location. The quantitative survey specifically assessed: preferred water source; willingness 

and ability to pay for water services; water and sanitation status; health trends; household income and 

expenditures; and access to financial services.   



 
 
  SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 7 
 
 

The qualitative survey comprised two components: (1) focus group discussions among households, 

women entrepreneurs, protected well operators and/or water vendors; and (2) interviews with commercial 

and institutional users. The survey team conducted a total of 15 focus group discussions in the three cities, 

comprising 155 participants; in addition, the team conducted 13 interviews with commercial business 

representatives and institutions. The qualitative survey provides context and nuance to the quantitative 

study to better understand the issues surrounding water usage, health, demand for improved water 

services, and residents’ preference towards management of a new and improved water delivery system.   

Typically, when conducting a demand survey, two benchmarks are used to evaluate the viability of the 

survey findings. Firstly, the assessment is often tied to an international standard for an acceptable 

percentage of household income to pay for that service which does not overburden the household. 

Secondly, the willingness and ability to pay is tied to the actual cost of service provision. In the case of an 

international standard for household willingness to pay for water, the only established benchmark – 

developed by the World Bank – is relatively old and remains under debate. In terms of the type of service 

provision (notably piped water), there is no current piped water infrastructure in the target Liberian cities 

against which to measure the cost of this service.  In the absence of current benchmarks, the survey 

examined household willingness to pay for water against household monthly surplus income. Although 

the World Bank standard has its limitations and noteworthy criticism, it remains a useful point of 

comparison and was referred to in this report when analyzing household willingness and ability to pay in 

the target cities. 

Current Water Use Practices 

Access to an improved water source within a 30 minute round trip was reported as 71% in Sanniquellie, 

59% in Voinjama, and 31% in Robertsport.   

Per capita household water use is estimated to be 17 liters per capita per day (lpcd) in Sanniquellie3, 18 

lpcd in Voinjama4, and 20 lpcd in Robertsport 5.   

More than 71% of respondents in Voinjama and Sanniquellie use a protected well/spring or borehole as 

their primary drinking water source, while another 10% rely on unprotected wells as their primary 

drinking water supply.  In Robertsport, more than 40% of respondents use a protected well/spring or 

borehole as their primary drinking water source, 20% rely on water vendors as their primary source, and 

another 20% rely on unprotected wells. The balance is made up by utilization of other sources such as 

surface water (about 5% in Voinjama and 8% in Robertsport) and rainy season rainwater harvesting (less 

5% in Voinjama and Robertsport).  The data on primary water sources used for non-drinking purposes 

generally exhibit greater reliance on open wells, surface water, and rainwater harvesting to meet those 

needs.  

The aggregated daily water consumption of the commercial and institutional users interviewed (e.g. 

hospitals, schools, guest houses) in Sanniquellie, Voinjama, and Robertsport was reported by respondents 

as 114 cubic meters per day (m3/d), 27 m3/d, and 61 m3/d, respectively. Given the current low household 

demand, these volumes represent a significant portion of overall water demand (perhaps more than 35% 

in Sanniquellie and Robertsport).  Most commercial and institutional entities interviewed anticipate their 

                                                      

3 In Sanniquellie, per capita consumption is estimated to be 23 liters per person per day in the dry season compared to 11 liters per 
person per day in the wet season. 

4 In Voinjama, per capita consumption is estimated to be 20 liters per person per day in the dry season compared to 16 liters per 
person per day in the wet season.  

5 In Robertsport, per capita consumption is estimated to be 24 liters per person per day in the dry season compared to 16 liters per 
person per day in the wet season 
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demand for water to increase in coming years based on population growth and business expansion and 

they expect that access to improved water will improve their business prospects.  

A summary of reported current water consumption based on the household survey and commercial and 

institutional interviews is provided in Table 1-2.  These figures are preliminary and will be utilized as an 

initial basis for creating water demand projections during the Master Planning process.  Projections will 

include consideration of a variety of additional factors including the expected number of customers in the 

service area, percentages of customers served by different service types (i.e. continued reliance on 

existing hand pumps, kiosk/standpost, yard tap, or direct piped connection), refinement of commercial 

and institutional demand estimates, estimated increases in per capita water usage with improved 

availability, and estimated non-revenue water losses in the system. 

 

TABLE 1-2: ESTIMATED CURRENT WATER CONSUMPTION 

City 
Estimated 

2011 
Population 

Reported Per 
Capita 

Household 
Consumption 

(lpcd) 

Total 
Household 

Consumption 
(m3/d) 

Reported 
Commercial and 

Institutional 
Consumption 

(m3/d) 

Total Daily 
Consumption 

(m3/d) 

Voinjama 15,100 18 272 27 299 

Sanniquellie 12,500 17 213 114 327 

Robertsport 3,730 20 75 61 136 

Household Willingness and Ability to Pay 

The quantitative and qualitative survey results revealed a strong willingness to pay for safe, reliable water 

in the three target cities. Almost all of the quantitative and qualitative survey respondents reported they 

would use more water if an improved source were readily available. In all three cities, the majority of 

respondents (ranging from 57% to 71%) clearly prefer household connections as their top choice for 

accessing water through an improved source. The survey found similarly descending percentages for 

residents’ second choice – yard taps – ranging from 27% to 40%, and least preferable choice – 

kiosks/stand posts – ranging from 1% to 3%.  Residents’ willingness to pay for a household connection 

(their most preferred option) was double that of their least preferred option in the three cities.  

In all three cities, residents’ willingness to pay for improved piped water fell reasonably within their 

capacity to pay (based on comparison to monthly surplus income) for each service delivery option (i.e., 

household connection, yard tap, and kiosk/stand post).  Stated willingness to pay for water from 

kiosks/stand posts was approximately equivalent to 5 or 6% of gross income, which is approximately 

within the range of the World Bank standard.  However, stated willingness to pay for water from a direct 

piped connection was generally 10% of gross income or greater.  The 5% rule therefore provides 

confidence that people’s willingness to pay matches their ability to pay stated amounts for kiosk/stand 

post water, but it introduces some uncertainty about a possible mismatch between stated willingness to 

pay and actual ability to pay higher amounts for direct piped water. 

The survey revealed notable variances among the residents of the three cities in terms of whether their 

willingness to pay for one-time water connection fees is supported by their ability to pay.  In Sanniquellie 

and Robertsport, households’ median monthly surplus income amounts to approximately the same as their 

willingness to pay for a one-time yard tap registration fee, indicating that almost all the monthly surplus 

would need to be allocated for this one-time expense). In Voinjama, household monthly surplus is 

inadequate to meet stated willingness to pay for yard tap registration. Though the connection fees may 

present a financial challenge to households, these fees are a one-time expense and households in all three 

cities have access to a variety of informal credit sources that they often utilize as needed to cover similar 

one-time expenses (e.g., weddings, funerals, emergency medical fees, etc.). 
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While the majority of households do not pay for water directly by volume, residents in all three cities do 

pay for water usage, whether as a one-time access fee to wells or through weekly, monthly, or ad-hoc 

operation and/or maintenance/repair fees. They also “pay” the cost in time spent fetching water, which is 

mostly borne by children.  Furthermore, in Robertsport (unlike in the other two target cities) there is a 

thriving water vendor business which provides water to approximately 20% of consumers. The qualitative 

survey revealed that some people recall the metered water connections of the past and understand the use 

and value of this type of water connection, which is reflected in the high willingness to pay across the 

three cities.  There are a number of important factors that contribute to the high willingness to pay, 

including reducing the amount of time spent fetching water, addressing safety issues that people face in 

accessing water, reducing instances of water-borne diseases, enjoying more immediate access at the 

household or neighborhood level, and mitigating conflict between neighbors over access. 

In the final analysis, it is important to note that in the absence of (a) real cost information on the price of 

delivering piped water in the three target cities and (b) a widely accepted standard regarding the 

maximum percentage of household income that residents can spend on water, the survey team compared 

household willingness to pay for water against household monthly surplus income and the World Bank’s 

rule of thumb that cost for water should not exceed 5% of gross income.  In all three cities, the total 

surplus income metric indicates that monthly income is sufficient to meet stated willingness to pay for 

household connections, yard taps, and kiosks/stand posts. However, when utilizing the World Bank 5% 

rule, this conclusion holds for kiosks/stand posts, but raises questions about ability to pay for the strongly 

preferred service types: household connections and yard taps.   

Measuring households’ willingness to pay for water is critical in gauging readiness to shift from 

perceived non-payment (or almost free water) to paying registration fees and monthly water bills. In order 

to draw more accurate conclusions regarding the target populations’ ability to pay for an improved water 

service, the actual cost of service provision will be estimated during Master Planning and compared to 

stated willingness and ability to pay, and further evaluated in future focus group discussions. 

Commercial and Institutional Willingness to Pay 

Potential revenue from commercial and institutional customers could help subsidize the water tariffs for 

low-income household customers. In the three cities, commercial and institutional entities expressed a 

keen willingness to pay for improved water services. The range of the willingness to pay for water was 

similar for entities in Voinjama and Robertsport i.e., up to LD 4,320 (USD 60) per month and went as 

high as LD 36,000 (USD 500) per month in Sanniquellie. If an increasing block rate tariff were 

implemented with lower rates for low volume use and higher rates for incremental larger volume use, the 

large-volume users could potentially cross-subsidize low-income household customers.  

INSTITUTIONAL  

National Policy and Institutional Framework 

Liberia has taken unprecedented steps in the past several years toward decentralized planning and 

management and the development of clearer policy, institutional, regulatory, and legal frameworks for the 

water sector. From the participatory County Development Agendas calling for the reconstruction of 

municipal water services to the approval of the Integrated Water Resources Management Policy and the 

Water Supply and Sanitation Policy, Liberia is developing momentum to enact lasting change in the water 

sector.  Most recently, particularly in the past year, the sector has gained additional momentum toward 

eventually establishing a dedicated Ministry of Water Resources. Achievement of this goal of a unified 

and clear institutional framework for water services provision and associated accountability and 

regulation is of critical importance for the successful implementation of LMWP as well as 

implementation of Government of Liberia sector policies.   
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The three primary national level Government of Liberia (GoL) counterparts for LMWP within the current 

national institutional structure are summarized in Table 1-3. 

 

TABLE 1-3: PRIMARY GOVERNMENT OF LIBERIA COUNTERPARTS FOR LMWP 

Entity Brief Summary Of Role/Relevance  

Liberia Water and Sewer 
Corporation (LWSC)  

LWSC has responsibility for water service provision in all county capitals and 
is the primary GoL counterpart for most aspects of LMWP implementation, 
including planning, design, procurement, construction, and arrangements for 
initial operations.  

Ministry of Lands, Mines, 
and Energy (MLME) and 
Liberia Hydrologic 
Services (LHS) Bureau 

MLME currently has overall responsibility for water resources management 
(including policy and regulatory functions), with LHS serving as the 
Secretariat. LHS is also the repository for technical information and data on 
Liberia water resources. 

Ministry of Public Works 
(MoPW) 

MoPW has an oversight role for all public infrastructure built in Liberia and 
must review design plans prior to construction. MoPW also is responsible for 
rural water supply such as hand pumps, which are currently a primary 
source in urban areas. 

The urban water sector policy, legal, and regulatory framework is generally defined by several laws, 

policies, strategies, and guidelines, notably: 

 1973 Act establishing LWSC 

 2007 Integrated Water Resources Management (IWRM) Policy 

 2009 Water Supply and Sanitation (WSS) Policy   

 2011 Water Supply, Sanitation and Hygiene (WASH) Sector Strategic Plan 2012-2017  

 2011 Liberia WASH Compact, Sanitation and Water for All: A Global Framework for Action (signed 

in January 2012 by President Sirleaf) 

Despite the aforementioned movement toward a more unified and streamlined sector structure, the current 

sector framework remains fragmented with myriad overlapping responsibilities.  This has been 

recognized for a number of years including in the IWRM Policy: 

“Water governance in Liberia has been fragmented between several agencies and there is no 

coordination across these agencies. The absence of a solid framework for water resources 

management is one of the reasons why significant water issues are occurring. Water quality is 

considered to be decreasing. The development of a framework for water resources management in 

Liberia is starting with this National Integrated Water Resources Management Policy.” 

“Presently, there is no concrete comprehensive legal framework governing water resources in 

Liberia.” 

More recently, this issue was again highlighted in the Liberia WASH Compact: 

“The WASH sector has a fragmented governance structure with certain functions falling within the 

scope of a number of Ministries and Agencies. This has resulted in overlaps in some areas and gaps 

in others; a lack of coordination of planning, activities and stakeholders; a lack of clarity on budgets 

and funding.” 

The Liberia WASH Strategic Plan 2012-2017 provides a comprehensive summary of key existing and 

proposed water sector actors, including current and envisioned operational responsibilities.  This 
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document describes the current institutional framework and proposed changes (graphically represented in 

Figure 1-1) as follows: 

“Institutions are instrumental in the implementation of a policy. Given the fragmented nature of the 

WASH sector in Liberia the need for a single entity to oversee the implementation of the policy is 

imperative. The Integrated Water Resources Management (IWRM) Policy formulated by the 

Government of Liberia guides the proposed changes with the establishment of a comprehensive water 

policy to reform and develop institutions and to put integrated water resources management into 

practice. It also sets the tone for putting an end to fragmentation in the WASH sector by establishing 

a single institutional structure to drive the WASH sector in Liberia. It is acknowledged that the long-

term objective of the proposed institutional framework is the eventual establishment of a Ministry of 

Water Resources and Sanitation in the country. The proposed changes require the establishment of 

two new entities and the re-establishment / upgrading of three others:  

 National Water Resources and Sanitation Board (NWRSB) – re-establishment  

 Water Supply & Sanitation Commission (WSSC) – new  

 National Water, Sanitation & Hygiene Promotion Committee (NWSHPC) – new  

 Rural Water Supply and Sanitation Bureau (RWSSB) – upgraded within MoPW  

 Directorate of Community Mobilisation and Hygiene Promotion (DCMHyP) – upgraded 

within the MoHSW” 

The NWRSB will be responsible for providing oversight on Water, Sanitation, and Hygiene (WASH) 

sector policy, strategy, planning, technical support, and coordination.  This Board will report to the 

President and the new NWSHPC will serve as secretariat for the Board. The Board will be responsible for 

the enforcement of standards, regulations and by-laws through its oversight of the Water Supply and 

Sanitation Commission (WSSC), which is currently being formulated as the primary regulatory body.  

The NWRSB will also have oversight function of LWSC, the RWSSB, and DCMHyP. 
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Figure 1-1: Institutional Framework for Water and Sanitation Sector - Liberia 

 

 

LMWP Institutional Options 

Direct management of new water systems by a local entity is possible, but while current policy supports 

decentralization, it excludes urban piped water management from local control. Other options that require 

investment by the private sector such as a Concession Contract or Delegated Management Contract 

appear unlikely. There are no local firms capable of making such an investment and it is currently 

questionable if international firms could be attracted to such a small investment and difficulties in 

complying with competitive bidding mechanisms. Lease/Affermage contracts or a Management Contract 

would be more feasible since they do not mandate the contractor provide funds for investment, but 

requires a competitive bidding mechanism. With a competitive bidding mechanism, transaction costs for a 

competitive tender will likely be a bar to entry. 

In examining whether a local community group or organization could manage a local utility, it is 

uncertain if they would have the resources, personnel or competence to manage such a complex 

organization. Similarly, contracting and selecting the group or organization needs to be conducted 

carefully following Liberian Procurement rules and regulations. These selection criteria could present a 

further bar to entry to avoid any semblance of favoritism or inappropriate activity. 

With this review, LMWP believes that the most likely option among all reviewed is for a Corporatized 

Utility to assume responsibility for management. It would appear that the only organization potentially 

capable of supporting long-term water and sewer services in this role is LWSC.  LWSC is the only 

institution that is legally responsible for water supply for county capitals and urban communities in excess 
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of 5,000 residents. Where practical, some form of Public-Private Partnership may be incorporated into 

proposed management arrangements, as is encouraged by current sector policy. 

While the LWSC option is the most practical option, it too has several drawbacks. These include 

managerial concerns, particularly at levels below senior management. They include operational 

difficulties that require improved technical training for operational staff to allow them to understand the 

science and engineering required to build, operate, maintain and deliver water to their customers.  Perhaps 

most importantly, LWSC’s current financial condition is so dire that without Government intervention 

they will be unable to meet payroll.  The financial condition of LWSC illustrates the urgency of needed 

intervention.   

While LWSC’s operations are primarily focused on Monrovia, Outstation management is of primary 

concern to LMWP. Effective Outstation Management is critical to ensuring that new investments in the 

target cities generate sufficient revenue and have adequate capacity in place to ensure sustainability. 

Current Outstation Management is essentially limited to Kakata, where operation and management 

systems are weak in terms of production, hours of operation, billing and collections, setting and following 

standard procedures, metering and recordkeeping, standard maintenance, and increasing connections to 

serve more customers.  Current Outstation Management is therefore not yet replicable, and there is need 

to introduce new systems (billing and collection, maintenance, inventory management, procurement), 

improve staff capacity and introduce new business-oriented management and performance incentive 

schemes that will encourage a focus on meeting consumer needs as a first step toward improved 

management in target communities.  At present, local management does not have the tools, capacity and 

incentive structure to effectively manage the business.  There are no guidelines on which to base tariffs, 

and essentially no performance measures or accountability. 

Procurement 

USAID’s preference is to utilize host country procurement mechanisms for construction of works under 

LMWP.  Significant capacity building is needed before LWSC is capable of procuring major capital 

works itself. However, procurement policies promulgated by the Government of Liberia do have strong 

implementation requirements and are being supported by the Infrastructure Implementation Unit (IIU) 

within the Ministry of Public Works, which provides procurement support to other agencies of the 

government.   

LMWP conducted an assessment to determine the feasibility of using host country contracting 

mechanisms for procurement of construction services under LMWP.  The assessment developed the 

following findings and recommendations:  

Procurement Assessment Findings 

1. In general, the Liberia Public Procurement and Concessions Act of 2005 and Regulations of 2009 

make satisfactory provision for the regulation of procurement and the carrying out of procurement 

proceedings according to international good practice, though there are some omissions and 

shortcomings; 

2. While the Public Procurement and Concessions Commission (PPCC) performs an active monitoring 

role, its enforcement powers are limited; 

3. Although the Complaints, Appeals and Review Panel has been operational for some 4 years, the bid-

challenge system has not yet developed to the stage where it would provide an effective means of 

policing the system and identifying abuses; 
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4. Procurements undertaken by Liberia Water and Sewer Corporation (LWSC) do not put into practice 

many of the key requirements in the law; the procurement system is arbitrary and ad hoc and does not 

deliver value; 

5. The requirement in Section 29 of the Act that the Procurement Unit shall be staffed by persons trained 

and knowledgeable in procurement and shall be provided with adequate resources has not been met; 

6. It is doubtful whether the LWSC Procurement Unit would be capable of performing to a reasonable 

standard the functions that would fall to them under ADS Chapter 305. 

Procurement Assessment Recommendations 

1. The Executive Director of PPCC should consider the identified shortcomings/omissions in the Act 

and Regulations with a view to administrative action or remedy in subsequent restatements of the Act 

and Regulations; 

2. The law should be satisfactorily enforced and any legal or capacity gaps that prevent this should be 

addressed; 

3. In the absence of a prior review system it is important that a system of regular reporting of major 

procurements to PPCC should be developed, not only related to the procurement plans but also to 

review the procurement actions taken by each PE in the course of the year; this could be done through 

introduction of a procurement review system or by a requirement for annual reporting of major 

procurements undertaken, indicating their relationship to the procurement plan; 

4. Procurements under the LMWP should be carried out by similar arrangements to those used by the 

Urban Water Supply and Sanitation Project (UWSSP), i.e. through engagement of its own locally-

recruited procurement expert, though the person recruited should be paid by the Project rather than by 

a joint-funding arrangement with LWSC; LMWP should proceed to recruit the procurement expert as 

soon as possible, so that procurements required for the “quick impact” component of the Project are 

not delayed; 

5. The procurement system in LWSC needs to be thoroughly restructured; the Project should contribute 

to strengthening LWSC so that it acquires the ability to undertake its procurement responsibilities 

satisfactorily and in accordance with the law; 

6. The eventual aim should be for LWSC to have a single procurement team that has the necessary skills 

to carry out procurement according to the Liberia Procurement Act and according to the procurement 

rules of the main donor organizations; 

7. The procurement function should be managed and directed at a more senior level by the recruitment 

of a Procurement Manager who is well-qualified and experienced in public procurement and who 

would be tasked with carrying out a thorough review of LWSC procurement practices and for taking 

the necessary measures to bring them into compliance with the law;  it is hoped that a suitable person 

would be in post as soon as possible in the coming financial year; 

8. Meantime, the Deputy Managing Director (Administration) should be designated as head of 

procurement to facilitate communication with PPCC on the building of capacity in LWSC; 

9. Any division of responsibility between the LMWP procurement team and the LWSC Procurement 

Unit should be on a category basis, whereby LWSC would procure certain regularly required items 

for which they have gained some experience, under the guidance of the LMWP procurement expert; 

10. LWSC should immediately carry out a thorough capacity needs assessment of its Procurement Unit to 

identify the resource improvements that are needed to enable the Unit to function effectively;  
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11. The Head of the LWSC  should fulfill his responsibility under Section 29 of the Act to staff the 

Procurement Unit with persons trained and knowledgeable in procurement and ensure that the Unit is 

provided with adequate resources, having regard to the findings of the capacity needs assessment; 

12. Staff of the Procurement Unit should be assisted through training to gain familiarity with the 

procedures required by the law and to understand the purpose of these requirements in the context of 

internationally-recognized good procurement practices; 

13. Consideration should be given to sending one or more LWSC staff to the Public Procurement and 

Contract Negotiation program offered by the International Law Institute African Centre for Legal 

Excellence (ILI-ACLE) in Uganda;  however, a preferred option would be for the ILI-ACLE to be 

approached about holding the program in Liberia; 

14. As well as international training, LWSC should request that the Public Procurement and Concessions 

Commission (PPCC) provide an in-house course for staff of the Procurement Unit to train them in the 

procedures to be followed under the Liberian procurement law; 

15. It should be made part of the scope of work of the consultant who would undertake procurement 

under the LMWP to provide mentoring and other support to LWSC procurement staff; 

16. As skills are built up, some procurement responsibilities under the Project could be transferred to the 

LWSC Procurement Unit; 

17. The efforts being made to establish public procurement education at the university level should 

continue; 

18. PPCC should approach the Chartered Institute of Purchasing and Supply (CIPS) and the Institute for 

Supply Management (ISM) about the provision of professional programs in Liberia. 

19. Further help may be needed in designing and coordinating the various capacity improvement 

measures and preparing and delivering initial training programs that explain the requirements of the 

national law and the main donor rules in the context of internationally recognized good procurement 

practice. 
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1.0 INTRODUCTION 
The Liberia Municipal Water Project (LMWP), funded by the United States Agency for International 

Development (USAID), will support the design, tendering, execution and operation of water supply 

infrastructure improvements in the cities of Robertsport, Sanniquellie, and Voinjama. LMWP will assist 

local and national authorities in developing plans for urban water supply and sanitation improvements, 

implementing short and medium-term water supply infrastructure improvements, and re-establishing local 

capability to sustainably operate and maintain the water supply improvements. During the four-year 

project base period, it is the goal of LMWP to help establish improved water supply access in each city, 

with infrastructure managed by locally-based entities capable of financially and technically sustaining the 

service. The improved water systems will provide public health and economic development benefits in 

the three target cities. 

Tetra Tech is implementing LMWP in association with US subcontractor Development Innovations 

Group (DIG) and Liberian subcontractor Richards Engineering, herein referred to as the LMWP Team. 

The project will coordinate with Government of Liberia (GoL) entities including the Ministry of Lands, 

Mines and Energy (MLME), the Liberia Water and Sewer Corporation (LWSC), and county and local 

authorities.  

1.1 PROJECT BACKGROUND 

During and since the end of the civil conflict (1989-2003), the Government of Liberia (GOL) and a 

variety of donors have achieved incremental improvements in water supply access in urban Liberia. The 

bulk of these improvements have been via the provision of improved hand dug wells with hand pumps.  

These improvements have largely been led by non-governmental organizations (NGOs), coordinated 

through GOL representatives including environmental health officers in County Health Departments.   

However, responsibility for water service provision in urban areas (>5,000 population) and county 

capitals rests with the Liberia Water and Sewer Corporation (LWSC).  Since the end of the civil conflict, 

LWSC has undertaken partial rehabilitation of piped water systems in Monrovia, Kakata and Zwedru with 

the support of the African Development Bank. Funding for the rehabilitation of the former piped water 

systems in the cities of Robertsport, Sanniquellie, and Voinjama has not yet been available and the 

systems are currently not functioning.  The GOL identified these three as priority cities for USAID 

assistance and USAID/Liberia has committed, subject to availability of funds, to support the GOL in 

improving water supply service in these three towns.  

While LWSC has the legal obligation to provide water and sanitation services in urban areas, their ability 

to do so was disrupted during civil conflict. To fill the gap, NGOs have contributed toward improving 

some critical services—primarily via hand pump wells and latrine construction and promotion of 

community-based management of these improvements.  However, with humanitarian assistance slowly 

declining and GOL capacity improving, the time is right to transition toward more sustainable Liberian-

led interventions including the re-establishment of piped water supply systems that can be sustainably 

maintained and operated, possibly through the private sector or local authorities. 

It is unclear what will be the most appropriate local institutional arrangements for providing competent 

and responsive operation and maintenance of any new urban water supply systems and what arrangements 

the GOL will support.   In terms of ownership and management of the systems, LMWP will turn over the 

completed systems to LWSC and / or a local entity that is proposed by LMWP and agreed upon by 

USAID and the GOL.  Before construction begins, LMWP will determine the most appropriate 

arrangement for maintaining and operating the systems. Regardless of the model chosen, it will be: (1) 
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essential to have transitional support to new systems and to kick start operations and initiate revenue 

generation; and (2) necessary to build local capacity among the institutions chosen to manage and/or 

regulate operation of all new systems. 

USAID assistance in the three target secondary cities, through LMWP and coordination with programs 

such as USAID’s Water, Sanitation and Hygiene (IWASH), will demonstrate to the GOL and other 

stakeholders the technologies and institutional arrangements that appropriately address water and 

sanitation sector challenges in Liberia. The contractual, financial, institutional, and technical approaches 

used by LMWP could serve as models for development of other urban water/sanitation systems.  

1.2 OVERVIEW OF PROJECT TASKS 

The LMWP will implement the following main tasks associated with providing improved water supply 

service in the three target cities (Robertsport, Sanniquellie, and Voinjama): 

Task 1: Situational Analysis (SA) 

The Situational Analysis (SA) established communication protocols and relationships with cities and 

community leaders and developed an understanding of local watersheds and environmental context, 

physical infrastructure and resources, socioeconomic context and demand and preferences for services, 

and institutional capacity and needs.  Activities included technical assessments (e.g. testing of existing 

equipment, water quality sampling, and yield testing of existing wells), mapping activities, meetings, and 

household and business surveys and focus groups.   

Task 2: Plans for Staged Water Supply and Sanitation Infrastructure Improvements 

The second task includes developing plans for infrastructure improvements for the three cities based on a 

logical sequence of water supply, treatment, storage, distribution, and source protection measures and will 

establish long-term sanitation goals. These plans will also include provisions for operation, maintenance, 

human resources, financing, and procurement and will be captured in a Master Plan prepared for each of 

the three cities. Activities will include meetings, workshops, and additional technical assessments and 

mapping activities as required.  In addition, some “Quick Impact” projects (e.g. minor source protection 

improvements or well repairs) may be included in this Task. 

Task 3: Institutional Framework for Water Provision 

The third task, Institutional Framework for Water Provision, includes working in partnership with the 

Ministry of Lands, Mines and Energy (MLME) and other ministries; Liberia Water and Sewer 

Corporation (LWSC), local, district, and county authorities; and Community-Based Organization (CBOs) 

to reach agreement on the institutional arrangements under which LMWP will support water services 

improvement in the three cities. The primary deliverable from this task will be a signed Memorandum of 

Understanding (MOU) for each city, defining roles, responsibilities, and commitments of all parties to an 

agreed-to institutional framework to manage proposed water supply infrastructure improvements on a 

sustainable basis.  Activities will include meetings and workshops.  

Task 4: Capital Works 

The fourth task includes development of preliminary and final designs and specifications, assistance with 

procurement documents and oversight, and provision of construction supervision for agreed short- and 

medium-term water supply improvements.  Activities are expected to include meetings, workshops, 

additional technical assessments and mapping activities as required, and field construction supervision. 

The LMWP Project Team will not carry out major construction and funding for such construction will be 

via a separate mechanism, not the LMWP project.  With the exception of limited engineering activities 
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related to design (e.g. test well borings), and possibly some “Quick Impact” projects (e.g. minor source 

protection improvements or well repairs), all field construction work under this project will be funded via a 

separate USAID funding mechanism and construction contracts will be between a construction contractor 

firm and the Government of Liberia or USAID, not the LMWP implementer – Tetra Tech.  To the extent 

possible and permissible, construction will be performed by a local or regional subcontractor.  

Construction contracts will be drawn between the GOL, in the preferred case of host country 

procurement, and the construction contractor, or if host country system contracting is not possible, 

USAID and the construction contractor. LMWP will oversee the procurement process and construction 

supervision. Contracting options for construction and management/operations will be determined during 

project implementation.  

Task 5: Transitional Management of Water Supply Improvements 

The fifth task includes oversight and management of water system improvements and provision of 

technical assistance, capacity building, and financial support (bridge funding) during the transition to full 

autonomy of the local water system operator.  This task aims to achieve technical and financial 

sustainability.  Activities are expected to include meetings, workshops, trainings, and direct technical and 

management assistance to the local water system operator.   

Task 6: Capacity Building   

The sixth task is woven into all of the above tasks and related activities. It includes close collaboration 

with the Liberian counterparts from planning through operation to build local- and national-level capacity 

to operate, maintain, and manage the installed systems after project closeout, in compliance with FAA 

Sec. 611(e) certification requirements. This task creates opportunities for hands-on training and mentoring 

throughout the course of LMWP implementation.   The LMWP Project Team will build the capacity of 

the GOL, LWSC, county governments, municipal authorities, and the selected local water service 

provider to effectively play their role in the agreed institutional framework by the end of the contract 

period. Activities can include meetings, workshops, training, and mentoring. 

In addition to the main six tasks described above, LMWP will also carry out Task 7 - Coordination with 

Other USAID Programs, and Task 8 - Planning and Reporting, throughout implementation. 

1.3 SITUATIONAL ANALYSIS OBJECTIVES AND REPORT ORGANIZATION 

The project’ goal of establishing self-sufficient and sustainable water service provision necessitates a 

detailed understanding of existing technical, institutional and socioeconomic conditions, including 

customer preferences and ability and willingness to pay for water services.  As such the Situational 

Analysis (SA) was programmed as the first major task of the project to inform the design of appropriate 

infrastructure, management systems, and capacity building programs.   

The SA sets the tone and baseline for the project. From the SA, the project established communication 

protocols and relationships with cities and community leaders, developed an understanding of local 

watersheds, physical infrastructure and resources, socioeconomic context and institutional capacity and 

needs. All subsequent tasks flow from the SA.  

Future infrastructure master planning and designs will consider customer preferences, projected operation 

cost and revenue, local capacity, population growth, increasing water demand and shifting service type 

demands. Institutional interventions will be shaped around a core set of commercial principles common to 

the establishment of viable and sustainable water service providers: autonomy, accountability, cost-

reflective pricing, performance incentives and operational emphasis on customer service and asset 

management.  
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The specific language in the LMWP contract describes the SA as follows: 

“In the three selected cities, the contractor shall survey and identify: (a) the current water supply and 

sanitation practices of town residents and associated health and environmental threats, (b) non-

functioning water infrastructure that might be salvaged, (c) the potential for development of different 

water sources, (d) household demand/willingness to pay for improved water supply and sanitation 

access, (e) future demand for improved water services (minimum next 10 years), (f) the prospects for 

local authorities or LWSC  to operate and manage water supply infrastructure improvements directly 

and the prospects for engaging and properly regulating private sector management of the water 

systems, (g)  important health and environmental vulnerabilities regarding existing and future solid 

waste and domestic wastewater generation, (h) water supply and sanitation improvements recently 

implemented or being planned by other donors and GOL, and any other information deemed critical 

by the contractor for planning new water supply and sanitation improvements .” 

The SA was carried out in three stages: desk study, field work, and reporting, on three parallel tracks: 

socioeconomic (subtasks a and d), institutional (subtask f) and engineering (subtasks b, c, e, g, and h). 

This multi-track approach enabled the project to conduct the SA more rapidly and provide checks and 

balances, as the results from one track help verify findings of another. Some overlap exists among the 

tracks (for instance, current water use practices were determined as part of both the engineering and 

socioeconomic tracks).   

This report includes initial chapters addressing national or Monrovia-specific topics related to water 

management policy and LWSC, followed by individual chapters on each city that cover engineering, 

institutional, and socioeconomic aspects.  The city chapters were developed in this way to allow them to 

function as standalone reports to be shared with local communities.  However, as a result of this method 

of organization, some repetition of objectives, methodology, and general technical discussions (e.g. 

description of water quality sampling parameters and rationale) exists in the document.  

1.4 SITUATIONAL ANALYSIS STAGES AND ACTIVITIES SUMMARY 

The SA was carried out in three stages: desk study, field work, and reporting, on three parallel tracks: 

socioeconomic, institutional and engineering.  The main stages of the Situational Analysis are described 

below along with the methodology used for each of the tracks. 

1.4.1 Desk Study  

LMWP staff gathered and summarized available secondary information and reviewed data and reports 

from GoL entities, LWSC, NGOs, and other donors. The Desk Study was submitted to USAID on 

January 3, 2012 under separate cover.  The document presents a summary of information gathered during 

initial project implementation, which has been utilized in the development of this Situational Analysis 

report, and will subsequently be used in the next stages of the project, namely developing institutional 

framework options and Master Plans for each target city.  

LMWP gathered secondary information on ongoing and recent donor-funded programs; policy, 

regulatory, and institutional arrangements including information regarding the ongoing national water 

sector reform process; and engineering-related information such as design standards and plans and 

specifications from existing Liberia water infrastructure. LMWP also gathered geospatial information that 

has been used to create a LMWP Geographic Information System (GIS) including digital base maps to 

provide the backdrop upon which existing and planned infrastructure and other relevant data will be 

mapped. This mapping information was extensively utilized in the field during the Scoping Visit as a tool 

to expedite the project team’s field work. The mapping will be updated throughout the project including 

enhancements from data collected during the Scoping Visit and subsequent Detailed Analysis site 
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investigations, as well as through LMWP’s continued coordination with LISGIS, WASH/Liberia, and 

others.  

LMWP formally established an Engineering Work Group (EWG) consisting of a core group of 

representatives including LWSC, MLME, and MoPW responsible for assisting with development of 

design criteria and reviewing technical reports relevant to the planning and design of water supply 

systems. This body will serve as the primary forum for technical decision-making at the national level.  

Initial organization of the EWG began as part of the Desk Study process.  The first official regular 

meeting of the EWG was held in February 2012 prior to the engineering Detailed Analysis field visits.  

EWG meetings are moderated by the LMWP Lead Engineer. 

1.4.2 Field Work 

1.4.2.1 Scoping Visit   

A Scoping Visit Team led by  Mr. Alioune Fall (ISR Specialist) and including participants from USAID, 

LWSC, LMWP in-country staff and STTA made the first visits to each of the three target cities during the 

period December 5 through 17, 2011.  The team also visited Kakata, one of only two LWSC Outstations 

currently providing water via a piped system.  The participants list is provided below.  In Sanniquellie and 

Voinjama the visits also were facilitated by LWSC caretakers. There is no LWSC caretaker in 

Robertsport.   

The Scoping Visit was designed to achieve the following:  

 Establish municipal and county-level contacts and protocols for ongoing engagement.  

 Introduce the project to local leaders and citizens and review plans for the coming months, including 

public forums to solicit local input. 

 “Triage” local engineering, socioeconomic, and institutional conditions and gather information 

required to design subsequent Detailed Analysis activities requiring specialized expertise and 

equipment.   

 Gather information for incorporation into initial deliverables including Annual Work Plan, Initial 

Environmental Examination (IEE), Performance Monitoring Plan (PMP), and Communications and 

Outreach Plan. 

 Identify potential “Quick Impact” projects to be evaluated in more detail during subsequent visits. 

 Develop a shared understanding of local conditions among LMWP’s in-country staff and STTA to 

facilitate management of technical teams working in parallel during the Detailed Analysis and 

subsequent planning and design.  

Participants in the December 2011 Scoping Visit included the following: 

 USAID 

 Anthony Kolb – USAID/Washington Urban Health Advisor 

 Danijel Dasic – USAID/Liberia Infrastructure Advisor 

 LWSC 

 Elmos B. Glay - Deputy Managing Director for Technical Services  
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 Patrick N. Sandikie – Technical Services Manager 

 Browne Pouh – Outstations Manager 

 Tetra Tech LMWP Team 

 In-Country Staff 

 Alioune Fall – Overall SA Leader  

 Sylvester Sowande – Lead Engineer    

 Home Office Staff 

 John Butler – Institutional Specialist 

 Brian Potvin – Construction Mgmt. Specialist, Home Office Engineering Support Lead 

 Tom Keefe – Water Supply Engineering Specialist and QA/QC 

 Austin Turner – Civil Engineering Technical Support 

 Ruby AlSalem – Socioeconomic Analyst 

In addition to conducting initial engineering evaluations of the former municipal water supply 

infrastructure and existing distributed water sources, the team met with key stakeholders and potential 

local partners in each town, focusing on: 

 Identification of and initial assessment of management capacity of potential partners for LMWP 

implementation. 

 Identification of critical barriers to engagement of local partners. 

 Identification of institutional risks that could jeopardize achievement of LMWP objectives. 

The meetings included representatives drawn from the following stakeholder sectors: 

 Local Utilities: 

 LWSC local representatives; and 

 Representatives of other water and power organizations that function in similar modes as utilities 

(e.g., local power cooperatives). 

 Local Government: 

 City Government: 

 Mayor and/or representatives designated by Mayor; and 

 City corporation managers. 

 County Government: 

 County Superintendent or representatives designated by the Superintendent; 

 County office of Ministry of Public Works; and 

 County office of Ministry of Health. 
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 Other offices as suggested by the Superintendent. 

 Local Communities: 

 Community groups and local leaders familiar with local water supply issues; 

 NGOs engaged in the WASH sector.  

 Local Businesses: 

 Business and market association; and 

 Selected individuals familiar with the local business environment. 

1.4.2.2 Detailed Analysis   

1.4.2.2.1 Engineering  

The main tasks of the DA trips were to conduct stream gauging efforts, conduct water quality sampling, 

further evaluate the previous water system components, and conduct pump tests from selected hand 

pumps.  The scope of each task and the DA trip was based on the information gathered during the 

Scoping Visit conducted in December 2011.   

The engineering field work was conducted by three teams working in parallel.  The DA field trips 

commenced on February 21, 2012.  The trips to Sanniquellie and Voinjama concluded on March 3, 2012, 

while the Robertsport DA trip lasted until March 6, 2012.  Prior to the trips, meetings with the 

Engineering Working Group (EWG), and participants of the trips were conducted in Monrovia to review 

the scope of the work and the method by which to conduct the analysis.  Protocols were developed as 

guidance for conducting the water quality sampling, pump testing and stream gauging.  Procurement was 

conducted for all required sampling and testing equipment, including piping and pumping equipment, 

water quality sampling materials, and stream gauging equipment. 

The timing of the Detailed Analysis Visit was advantageous in that it coincided with notably dry 

conditions during the 2011/2012 dry season.  It was anecdotally reported by multiple sources during the 

DA trip that the 2011 wet season, which provided less rain than usual, was followed by a drier than 

normal 2011/2012 dry season.  Therefore, conditions encountered may be interpreted as close to a ‘worst 

case’ scenario. 

The LMWP engineering team members deployed to the three cities for the DA visit were as follows: 

Sanniquellie: Natalie Brown, LMWP Water Resource Engineer (STTA)  

Sylvester Sowande, LMWP Lead Engineer 

Joseph Collins, LMWP Senior/Staff Engineer 

Naomi Davies Jallabah, LMWP Junior/Intern Engineer 

Voinjama: Thomas Keeffe, LMWP Senior Civil Engineer (STTA) 

Brown Pouh, Outstation Manager, Liberia Water & Sewer Corporation (LWSC) 

Umaru Sesay, LMWP Senior/Staff Engineer 
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Bacteriological Samples 

Robertsport: Travis Watters, LMWP Water Resource Engineer (STTA) 

Patrick Sandikie, LWSC Technical Services Manager 

Domenic Gono, LMWP Junior/Intern Engineer 

Walker Richards, LMWP Consulting Civil Engineer  

The following were the DA visit goals of the engineering teams: 

 Conduct stream gauging to determine flow conditions 

at the previous surface water supplies during the dry 

season.  This data will be valuable in advancing the 

overall Master Plan for the three communities and 

evaluating surface waters as a potential future water 

supply source.  Unfortunately, although stream gauges 

were established, the project has encountered subsequent 

problems obtaining data due to community members 

removing planks from the weirs. 

 Conduct water quality sampling to assess the current 

conditions of the groundwater and surface supplies 

presently used for drinking and other purposes.   

Sampling for both bacteriological and physical/chemical 

analysis was conducted.  This will provide a general 

understanding of existing water quality and aid in the 

evaluation of potential supply and treatment options.   

 Conduct pump testing to estimate yield and evaluate 

the current capacity of the groundwater presently used 

for drinking and other purposes. Many of the hand 

pumps tested were selected because they were 

characterized as having a year-round supply and good water quality by the previous WSP-sponsored 

Liberia Waterpoint Mapping project  (Spring 2011). The collected data will facilitate understanding 

of the potential for expanding existing supplies or constructing new groundwater sources.  

 Further evaluate and measure existing water system components (intake, treatment facilities, 

storage, and distribution systems) to define their past design capacities and determine if they can be 

utilized in any future options. 
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 Evaluate environmental context of each city with respect to the scope of the LMWP.  This includes 

developing an understanding of the tributary watersheds and surrounding areas, as well as existing 

land uses and the presence of potential sources of contamination. 

 Coordinate with other infrastructure and development projects in each city as applicable to 

understand others’ scope of work and determine if any potential overlap, conflict, or potential for 

collaboration may exist.  This includes meeting with the Swiss Agency for Development and 

Cooperation (SDC) in Voinjama and the World Bank’s planned Fish Landing Site Project in 

Robertsport.  In Sanniquellie, the team again contacted representatives from the Nimba County 

Community College to inform them of the project and discuss potential collaboration. 

 

 

 Perform outreach and education by coordinating and working closely with community leaders, 

well and pump caretakers, and water vendors in conducting water quality and yield 

testing.  Advanced permission was obtained from well caretakers and sampling and analysis was 

performed in close cooperation with caretakers to ensure well users were not inconvenienced. In fact, 

advanced planning and coordination efforts often resulted in added convenience for local residents 

because well users were ready at the designated time of pumping tests to capture pump discharge in 

buckets, which eliminated waste and reduced well users’ pumping burdens. 

  

Former Hydrant in Bassa Community, Robertsport    Former Kiosk in Bassa Community, Robertsport 

  

Sanniquellie Pump Test during DA Visit Voinjama Pump Test during DA Visit 
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Fabrication of Concrete Covers in 
Voinjama for Wellhead Protection 

Hand pumps currently serve as the primary water source for the target cities and will continue to be an 

important source in the short to medium term.  The groundwater quality and quantity information 

obtained during the DA visits is now being used to update Hand Pump Data Sheets developed during the 

Scoping Visit to function as a database.  This database can be used to evaluate current conditions and can 

also be provided to the local communities, water agencies, donors, etc. to be used to continuously update 

the status of the hand pump water sources and assist in management of this important resource.   

In addition to technical field work, coordination meetings were held with County Superintendents, 

County Residents Engineers, the Ministry of Public Works local representatives, and WASH 

Coordinators in order to explain the details of the visit and 

update stakeholders on the status of the project. 

During the visits, a number of Quick Impact direct 

interventions were undertaken, including:  

 Construction of temporary stream gauging stations 

 Implementation of wellhead protection measures on 

existing wells (e.g. construction of reinforced concrete 

cover for wells V58 and V60 in Voinjama) 

 Chlorination of wells where testing was performed to 

provide improved water quality. 

 Well yield and water quality testing on dozens of existing 

wells. This data will be shared with local communities as part of outreach efforts to educate 

community members about their existing water supplies. 

 Development of hand pump data sheets and hand pump database which will serve as a model and 

baseline for GoL, other donors, and communities to enhance monitoring and management of hand 

pump systems. 

 Pumping out rainwater that had filled treatment facility tanks during the period since they have been 

out of commission. 

 General cleaning / brushing and maintenance at former water treatment and distribution facilities and 

existing wells and hand pumps.  

 Employment of local laborers in pump testing activities, sweeping, removing vegetation and cleaning 

existing hand pump facilities, clearing out spill ways, and excavate soak areas. 

 Education of communities on importance of maintaining and cleaning existing hand pump areas  

 On-the-job training of LWSC outstation staff in all field work including establishing and monitoring 

stream gauging systems, conducting water quality and well yield testing, plus community relations / 

communications. 

During the SA, LMWP began to flesh out ideas for possible additional Quick Impact Projects (QIP).  

Priority ideas currently include: improvements to existing wells to improve quality, quantity, and 

reliability; securing existing water facilities; finalization of a hand pump database and sharing of it with 

MoPW and relevant local institutions; and cooperation with MoPW for the establishment/improvement of 

the spare parts depot system for hand pumps.  Other potential projects also under consideration as either 

QIP or short-term improvements include: development of a rainwater harvesting system for Nimba 

Community College; repair and extension of the raw water main in Robertsport to the proposed fish 
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landing site; and retrofitting existing high-yielding wells with a submersible pump, elevated tank, and 

limited distribution via tap stands/kiosks to create a ‘mini-network’.   

1.4.2.2.2 Socioeconomic 

LMWP conducted detailed socioeconomic analysis in all three target cities covering both quantitative and 

qualitative aspects.  Quantitative work included development and implementation of a baseline survey 

and market assessment focusing on households’ and businesses’ current water and sanitation practices 

and willingness and ability to pay for water services. The survey explored current household and business 

water and sanitation practices, preferences and willingness and ability to pay for different types of water 

services, associated problems including health impacts, and basic socio-economic characteristics 

including income, monthly expenditures, and access to finance. The qualitative portion of the work 

included a series of focus group and key informant interviews to bolster and support information 

developed during the quantitative analysis.    

It is important to note that household willingness to pay for improved water services does not imply 

ability to pay for those services. Measuring household willingness to pay for water is critical in 

determining willingness to shift from paying almost nothing6 to paying registration fees and monthly 

water bills. The baseline survey focused on the ability to pay by examining household sources of income 

and surplus. 

The socioeconomic field work was led by Tetra Tech’s socioeconomic subcontractor, Development 

Innovations Group (DIG), in consultation and collaboration with LMWP staff.  Through a competitive 

bidding process, LMWP entered into a subcontract with a Liberian survey firm – the University of Liberia 

Pacific Institute for Research and Evaluation (UL-PIRE) to provide enumerators, conduct the field 

surveys, and conduct statistical analysis on the results under the direction of DIG.  DIG trained the 

enumerators, oversaw the field work, and supported interpretation and analysis of the results.   

Additional details on the two portions of the socioeconomic work are provided below. 

Quantitative Analysis - Market Assessment and Field Survey Work 

The quantitative market assessment comprised several components, including: drafting the survey 

instrument, vetting with local stakeholders to ensure technical and cultural appropriateness (including 

with the selected local survey firm, L-MEP, and USAID/Liberia), and identifying the appropriate sample 

size and population (January-February 2012); drafting and issuing a request for proposal (RFP) for local 

firms to carry out the field survey work (RFP was issued January 26, 2012 and proposals received 

February 6, 2012); evaluating proposals and contracting with a local firm (a contract was issued to UL-

PIRE on February 17, 2012); training the survey enumerators (February 23-26, 2012); conducting survey 

interviews in the three target cities, ensuring quality control of the data collection process, entering the 

survey data into excel, and providing quality control over the data entry process (February 27-March 2, 

2012); and performing further data cleaning and analyzing the survey findings in Statistical Package for 

the Social Sciences (SPSS) software (March-April, 2012).   

DIG conducted four days of training in Monrovia for 28 surveyors, 6 data entry clerks and 3 team leaders 

provided by UL-PIRE. The training, led by DIG staff Ruby AlSalem (Quantitative Specialist) and 

Michael Jenkins (Qualitative Specialist), covered data collection, sampling, data entry protocol and 

guidelines, and quality control.  The training employed the use of various training approaches and tools 

                                                      

6 The perception, because most survey respondents do not pay for water by volume consumed, is that they do not pay for the water.  
However, as noted in this report, most respondents pay for water usage, whether as a one-time access fee, or through weekly, 
monthly, or ad-hoc operation and/or maintenance fees. 
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including visual presentations, discussion questions, role-play, and field work to test the questionnaire.  

Training focused on how to review the questionnaire and how to cross check the quality of the data 

collected. The data entry training reviewed how to enter the data into the excel sheet, how to ensure the 

data entry is accurate and, in the case of mistakes, how to return it to the team leader to review and 

correct.  

Immediately after the training, UL-PIRE’s staff deployed to the three target cities and began collecting 

information from house to house using the questionnaire. The quantitative survey sample included 764 

randomly selected respondents representing 12% of the population in each of the three target cities and 

drawn from a diverse range of urban settings.  Disaggregated by city, the sample included 298 

respondents in Sanniquellie, 374 respondents in Voinjama, and 92 respondents in Robertsport. The results 

are, thus, based on a statistically robust and representative sample that accounts for key social and 

economic factors, such as gender, employment, and geographic location.  The quantitative survey 

comprised 155 questions and targeted individual households.    

During Mr. Jenkins’ field visit to Voinjama and Robertsport, he met with team leaders and enumerators to 

ensure that activities were proceeding as planned. Ms. AlSalem’s role during the field work consisted of 

overseeing and supporting the three teams in Sanniquellie, Voinjama and Robertsport from Monrovia. 

The LMWP Project Team provided guidance and answered questions from enumerators throughout the 

process, working especially closely with the teams during the first several days of field work.  

Once the field work was completed, UL-PIRE entered the survey findings into MS Excel.  The LMWP 

Project Team managed quality control of the survey data entry process by reviewing the Excel sheets 

from each city on a daily basis to highlight errors, clarifying them with UL-PIRE team leaders and 

management.   Once the LMWP Project Team verified the data quality, UL-PIRE began analysis of the 

data in SPSS to establish preliminary findings.  Analysis and interpretation of the results continued 

through April, 2012. 

Qualitative Analysis - Focus Groups and Key Informant Interviews 

The qualitative survey was composed of two components: focus group discussions among households, 

women entrepreneurs, protected well hand pump caretakers, and water vendors; and interviews with large 

commercial users. The purpose of the qualitative analysis was to provide context and balance to the 

quantitative study to more deeply understand issues surrounding water usage, water-related health issues, 

water costs, demand for improved water services, and preferences for service delivery and management of 

any new water services. 

For the focus group discussions, a focus group questionnaire / discussion guide was developed by the 

LMWP Project Team for use by members of the field team. Target populations were defined according to 

categories including heads of households, women entrepreneurs, and well operators. With the support of 

local authorities, the LMWP Project Team mobilized local contacts in each city to recruit groups of 10 to 

15 participants in the defined categories. The project conducted a total of 15 focus groups (six in 

Sanniquellie, six in Voinjama and three in Robertsport) incorporating 155 participants across the three 

cities. A moderator (Trokon Tarr, LMWP Communications and Outreach Specialist) and a 

facilitator/recorder (Michael Jenkins of DIG) conducted the focus groups, which lasted approximately 75 

minutes each. The role of the moderator was to pose questions per the focus group guide, verify answers, 

and pace the flow of the discussion. The facilitator’s responsibility was to manage the time during each 

session and record all questions and responses.  

The survey results for the three target cities are presented according to the following sections: socio-

economic profile, household water consumption and sanitation characteristics, household health trend 

characteristics, household financial characteristics, household ability and willingness to pay for water 

services, water system management,  household savings and access to credit, formal financial services, 
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household housing history and quality, and an overview of commercial and institutional water 

consumption and sanitation characteristics.  

To assess the demands and preferences of potential large water customers, the LMWP team conducted 13 

interviews with commercial and institutional representatives in the three cities to learn about their 

organizations’ water usage practices, demand and willingness to pay for improved water services, current 

water costs and quality, and access to sanitation facilities.  The interviews included six in Sanniquellie, 

five in Voinjama, and two in Robertsport. During the design phase and after the initial scoping visit in 

December 2011, LMWP determined that there would be a limited number of potential large water users in 

these three cities and that they should be interviewed on an individual basis. Therefore, LMWP 

interviewed key informants from institutional users such as hospitals and schools, as well as smaller 

commercial users such as guest houses in each city to inform planning and design. 

1.4.3 Reporting 

A summary of LMWP coordination activities with relevant Government of Liberia (GoL) and donor-

funded projects and stakeholders in Monrovia during the first four weeks of mobilization (7 November – 

2 December, 2011) was included in the Coordination Report submitted to USAID/Liberia on December 

23, 2011.  

A Scoping Visit Debriefing PowerPoint presentation was conducted for the LMWP COR on December 

20, 2011, including photos and summary findings from the trip.  

The Desk Study was submitted to USAID on January 3, 2012. 

A Situational Analysis Interim Report summarizing findings through January, including results of the 

Scoping Visit, was submitted on February 9, 2012.   

A Detailed Analysis Visit Debriefing was conducted for USAID/Liberia on March 8, 2012, including a 

PowerPoint presentation with photos and findings from field work.  The debriefing included a wider 

audience than was present during the Scoping Visit debriefing and included USAID representatives from 

other offices and projects (including representatives of Agricultural and Environment and Natural 

Resources sectors) and the University of Liberia Engineering School.   
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2.0 POLICY AND 
INSTITUTIONAL 
FRAMEWORK FOR WATER 
SERVICES PROVISION 

2.1 NATIONAL INSTITUTIONAL FRAMEWORK 

Liberia has taken unprecedented steps in the past several years toward decentralized planning and 

management and the development of clearer national policy, institutional, regulatory, and legal 

frameworks for the water sector.   

Prior to January 2012, the urban water sector policy, legal, and institutional framework was generally 

defined by several laws, policies, strategies, and guidelines including the following: 

 1973 Act establishing LWSC 

 2007 Integrated Water Resources Management (IWRM) Policy 

 2009 Water Supply and Sanitation (WSS) Policy   

 2011 Water Supply, Sanitation and Hygiene (WASH) Sector Strategic Plan 2012-2017  

 2011 Liberia WASH Compact, Sanitation and Water for All: A Global Framework for Action 

A summary of these documents was provided in the Desk Study submitted to USAID in December 2011. 

In addition to the summaries and excerpts of these documents, the Desk Study also provided a description 

of the different actors in the WASH sector. 

Most recently, with the signing of the WASH Compact in January 2012 by the President, Liberia is 

developing momentum to enact lasting change in the water sector and has gained additional momentum 

toward eventually establishing a dedicated Ministry of Water Resources. Achievement of this goal of a 

unified and clear institutional framework for water services provision, and associated accountability and 

regulation, is of critical importance for the successful implementation of LMWP as well as the execution 

of Government of Liberia (GoL) water sector policies.  At the same time, LMWP recognizes that GoL 

implementation of the WASH Compact will take time, and therefore requires that the project be carried 

out in close coordination with an evolving national policy and regulatory regime.  

The WASH Compact can be considered the overarching policy document for the water sector in Liberia. 

The document was developed after the GoL joined the Sanitation and Water for All (SWA) global 

partnership with support from the National Legislature. The SWA is an international platform aimed at 

achieving universal and sustainable access to sanitation and drinking water. Following this event a 

partnership between GoL and SWA partners led to a joint mission in Liberia to participate in a national 

planning process for the WASH sector. The compact was developed following a series of national 

stakeholder meetings from August 2010 thru February 2011 and a recognition from the GoL and its 

partners that progress was insufficient for Liberia to reach the Millennium Development Goals (MDGs) 
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regarding water and sanitation, namely to halve the proportion of people without sustainable access to 

safe drinking water and basic sanitation by the year 2015. 

The Compact builds on several key WASH sector policies and regulations with the common credo that 

water and sanitation facilities must be accessible, affordable and available. The Compact outlines the 

commitment to meet the challenges of the WASH sector through a partnership among the government, 

the private sector, civil society, development partners and the media, and was built on the alignment of 

the principles adopted by the SWA partnership with those of the Water Supply and Sanitation Policy 

(WSSP) (2009) as illustrated in Table 2-1. 

TABLE 2-1: ALIGNMENT OF SWA AND WSSP POLICIES 

SWA Principles WSSP Principles 

Sanitation and water is a priority sector 
and underlies the achievement of the 
MDGs 

The principle of access to WASH services to all people 
without discrimination is clearly underlined 

Sanitation and water is a sector that 
requires political prioritization, 
institutional capacity building and 
investment 

Political will is imperative for effective policy 
implementation. The policy sets out the institutional 
structure required and discusses the parameters for 
investment 

Efforts should focus on targeting the 
un-served before improving services for 
the already served 

The policy emphasizes the need for increased coverage 
as a priority over improved services 

Accountability, mutually with donors 
and the country’s own citizens is 
necessary to achieve sanitation and 
water for all 

A critical component is the establishment of new 
governance entities with the mandate to address the 
lack of accountability in the sector  

One national plan and planning process 
is necessary for sanitation and water, 
including detailed sector investment 
requirements, targets and capacity 
needs 

The principle of coordinating water resources as 
Integrated Water Resources Management (IWRM) for 
all usages. 
The principle of a 5 year sector strategic plan as part of 
the Poverty Reduction Strategy (PRS) put an emphasis 
on the responsibility of individuals, communities, de-
concentrated entities and Central government. 

The broad principles for the Compact and its implementation are as follows: 

 Mutual accountability, transparency and predictability as a framework for dialogue between GoL, 

development partners and national stakeholders 

 Emphasis on capacity building within Liberia to deliver efficient, accountable and equitable WASH 

services 

 Transparency and investment for results 

 Coordinated sector financing 

 Envisioning the Compact as a model for accelerating progress on WASH regionally and across Africa 

Compact Commitments 

 Establish and strengthen institutional capacity 

 Ensure equity and prioritized service provision 

 Develop a monitoring system 

 Improve sector financing mechanisms 
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In addition to the Compact commitments, certain action points cut across all commitments – namely: 

 Capacity Building and Strengthening 

 Resource Mobilization 

 Gender Equity 

 Environment Concern 

 Humanitarian Activities 

In order to address the fragmentation of the sector and the need for a single entity to oversee the 

implementation of WASH policies, the Compact envisions the establishment of a National Water 

Resources and Sanitation Board (NWRSB) to provide executive oversight and overall co-ordination 

between two new entities to be established: 

 The National Water, Sanitation and Hygiene Promotion Committee (NWSHPC); and  

 The Water Supply and Sanitation Commission (WSSC). 

The proposed new institutional framework is depicted in Figure 2-1. 

Figure 2-1: Institutional Framework for Water and Sanitation Sector - Liberia 

 

The National Water Resources and Sanitation Board will be responsible for providing oversight on 

WASH sector policy, strategy, planning, technical support, and coordination. Specifically, the Board will: 
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 Coordinate all water supply and sanitation activities; 

 Establish measures and standards for water quality; 

 Serve as regulatory authority on water and sanitation activities; and 

 Make policy decisions on water and sanitation within the framework of national legal institutions / 

instruments 

In addition, the Board will be responsible for the enforcement of standards, regulations and by-laws 

(including the existing Public Health Laws, chapter 24 of Title 33 of the revised Public Health Law and 

Section 35, Part IV, related to Drinking Water Quality Standards in the Environmental Protection and 

Management Law) through its oversight of the Water Supply and Sanitation Commission (WSSC).  

The WSSC is currently being formulated and is awaiting issuance of the Presidential Decree to be 

signed. A draft of the Decree has been formulated and signature by the President is anticipated 

shortly. WSSC is being created to perform a regulatory function under the oversight of the NWRSB, 

and will among other things:  

 Promote the rights of access to basic water supply and sanitation;  

 Set standards and norms for consumer service standards,  

 Regulate tariffs charged to consumers;  

 Issue Water Services Provider Licenses;  

 Promote private sector / public-private partnerships;  

 Promote National Water Laws and Policies;  

 Ensure the preparation of and compliance with quality of service (quantity and quality of water 

delivered to the consumers) 

The NWRSB will also serve as the supervisory arm for the National Water Sanitation and Hygiene 

Promotion Committee (NWSHPC) and will also have oversight function of three entities, which are either 

service providers or facilitators:  

 Liberia Water and Sewer Corporation (LWSC);  

 Rural Water Supply and Sanitation Bureau (RWSSB); and  

 Directorate of Community Mobilization & Hygiene Promotion (DCMHyP)  

The RWSSB will coordinate and ensure rural water supply and sanitation service focusing on hardware. 

Hardware generally refers to hand pumps used in rural water supply and sanitation services. The Liberia 

WASH compact sought to elevate the RWSSB to a bureau level to allow it to achieve its function. 

DCMHyP is charged with demand generation, community mobilization and hygiene promotion. It 

provides dedicated software to support the RWSSB. DCMHyP has been formed from the existing 

Department of Environmental and Occupational Health (DEOH) under the Ministry of Health and 

Welfare. The DEOH maintains a water quality testing laboratory and also develops policy for health, 

sanitation and hygiene. 

The NWRSB will be the body providing executive oversight and co-ordination to operationalize the 

policy.  
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The Board will report to the President and there will be a secretariat for the Board. This secretariat is the 

National Water Sanitation and Hygiene Promotion Committee who will be the key supporting body for 

the board.   

2.1.1 Ministry of Lands Mines and Energy (MLME) 

The Ministry of Lands, Mines and Energy comprises the following departments: 

 The Department of Lands, Surveys and Cartography which consists of the Liberian Cartographic 

Service and the Bureau of Lands and Surveys 

 The Department of Mineral Exploration and Research, which consists of the Liberian Geological 

Survey and the Liberian Hydrological Service 

 The Department of Mines and Mineral Resources Development and Conservation which consists 

of the Bureau of Mines and Bureau of Economic Forecast and Mining Concession Appraisal 

 The Department of Energy which consists of the Bureau of Hydrocarbons and the Bureau of Energy 

Technology and Policy Development 

 The Department of Planning and Development 

 The Inspectorate Division 

 The Department of Administration 

Over the years, the Ministry accomplished a number of tasks.  Numerous mineral rights were awarded in 

the mineral sector, thus advancing contracting concession investment.  The Ministry instituted reform in 

the land sector by adopting policies to control the illicit trafficking of deeds.  With regard to the provision 

of safe drinking water, the Ministry conducted research in water quality analysis with help from many 

institutions, including Governmental organizations, NGOs, PVOs, and international organizations.  The 

Ministry compiled data with the aim of producing a new mineral resources map of the country, and made 

strides in the supervision and controlled monitoring of the alluvial mining sector. 

The Ministry is active in water policy initiatives through development of the Integrated Water Resources 

Management Policy. 

This policy promotes an integrated approach to manage the water resources in ways that are sustainable 

and beneficial to all Liberians. This approach is based on the recognition of water’s social and economic 

value, thus aiming to maximize water’s net benefit to Liberia. The aim of the policy is achieve a public 

sense of ownership thereby mobilizing the community’s resources to assist in management, protection 

and conservation. The policy is designed to be a broad-based charter, which must be recognized by all 

concerned sector institutions, and be taken into account by all projects and programs, both public and 

private. 

The policy covers two broad areas: 

 Water resources management: Covering the management framework including policy objectives, 

principles, and strategies for the monitoring, assessment, allocation, and protection of the resources. 

 Water resources use: Covering the policy objectives, principles and strategies for the development 

and use of water for domestic water supply, agriculture, industry, hydropower, recreation, and 

maintenance of productive ecosystems. 
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The water policy establishes MLME as a key player in water resources use and in particular use of water 

for domestic water supply. Under this objective, MLME has direct responsibility for LWSC as stated in 

MLME overall goals “Establishment of a single body responsible for water” achieving the objective of 

“Ensuring the efficient means of Domestic Water supply in Liberia” 

With these two key goals and objectives the Ministry fulfills its responsibility for domestic water supply 

promotion through both policy initiatives and supervision of LWSC. The Minister serves as the top 

official on LWSC’s Board of Directors. In this role he oversees the strategic direction of LWSC to meet 

the needs of all domestic and commercial water consumers in all county capitals and cities with greater 

than 5,000 residents. The Board is responsible for selecting the Executive Manager or Managing Director, 

approving his salary and emoluments. Further, the Board promotes development assistance to support the 

LWSC and increase investment to meet its goals of Water for All. 

The Ministry supports LWSC efforts with policy support under IWRM and the NWSS Policy. MLME 

leads in efforts to promote the NWSHPC and by extension the WSSC — the organization that will act as 

regulator in water supply, including regulation of LWSC. 

2.1.2 Ministry of Public Works (MPW) 

The Ministry of Public Works currently leads sector coordination at the national level through monthly 

meetings as host to the NWSHPC meetings. The Ministry is engineering-focused, handling, among other 

tasks, the national rural water supply program and water and sanitation in towns with a population of less 

than 5,000. It has some oversight responsibility for the Liberian Water and Sewerage Corporation with 

regard to construction of above ground facilities. MPW also encourages household sanitation, and 

constructs community sanitation units and institutional sanitation units (in schools, hospitals, markets). 

The Ministry implements directly, and/or through contractors and NGOs. At the county level, the ministry 

implements public works implementation and oversight through county public works departments.  The 

planned upgraded Rural Water Supply and Sanitation Bureau is to be located within this Ministry. 

The Ministry of Public Works helps to support safe drinking water in rural communities through a 

network of wells that dot the landscape. In addition, almost all urban communities are served by wells and 

hand pumps as their primary source of water. MPW has been supporting several initiatives for repair, 

maintenance and operation of hand pumps and wells under IWASH and other programs.  These initiatives 

seek to train pump repair technicians, standardize hand pumps, and create a parts depot for increasing 

availability and reducing the cost of spare parts. 

2.1.3 Liberia Water and Sewer Corporation 

2.1.3.1 Existing Organization 

The Liberia Water and Sewer Corporation (LWSC) was established by “An act to amend the Public 

Authorities Law to Create the Liberia Water and Sewer Corporation” approved January 30, 1973. The act 

authorized the LWSC the following powers: 

1. To engage in the management, development, construction, installation, manufacture, operation, 

transmission, distribution, sale, and supply to all areas of water and sewage services and of equipment 

and facilities relating thereto. 

2. To establish and maintain water and sewer facilities, offices and/or agencies within and everywhere 

inside Liberia; and to exercise any or all of its corporate powers and rights in Liberia and in any 

foreign country or countries, if need be. 
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3. To determine fair and reasonable rates, fees, and charges which shall be charged in connection with 

the provision of water and sewage services. 

4. To manufacture, import, buy, sell, install, collect, generally deal in water and sewage services and to 

manufacture, buy, sell and deal in all materials used in connection with the afore said services. 

5. To apply for, purchase, or by other means, acquire, hold, sell, assign, lease, mortgage, or otherwise 

dispose of and protect, and prolong, and renew whether ~JI the Republic of Liberia or elsewhere any 

patents, patent rights, licenses, protections, concessions, trademarks and trade names and to use and 

turn to account and to manufacture under grant of license and to experiment upon and test and 

improve or seek to improve any patents, inventions, or rights which the Corporation may acquire or 

propose to acquire. 

6. To acquire, build, operate and dispose of all necessary and convenient lands, buildings, structures, 

machinery, reservoirs, water towers, and all other things and devices incidental to the purposes of the 

Corporation. 

7. To engage in and conduct studies and experiments with a view to improving the suitability of water 

and sewer facilities and implements to local conditions. 

8. To enter into, perform and modify contracts, leases agreements, or any other transaction, or such 

terms as may be deemed appropriate with any agency or instrumentality of the Government or with 

any person, partnership, association, organization, or other entity, public or private, single or in 

combination. 

9. To accept and use gifts or donations of services, funds, or property (real, personal tangible or 

intangible). 

10. To borrow or raise money for any purpose of the Corporation, and acquire and dispense with same 

upon such terms and conditions, and or such considerations as the Board of the Corporation shall 

determine to be reasonable through purchase, exchange, discount, rediscount, public or private sale, 

negotiation, assignment, exercise of option or conversion of rights or otherwise, for cash or credit, 

with or without tangible or intangibles, including but not limited to mortgages, bonds,  debentures 

(including convertible debentures) liens, pledges, and other collateral or security, contracts claims, 

currencies, notes, drafts, bills of exchange, acceptances, including bankers acceptances, cable 

transfers, and all other evidence of indebtedness or ownership, and guarantee payment against any 

instrument above specified. 

11. To collect or compromise any obligations assigned or held by or any legal and equitable rights 

accruing to the Corporation. 

12. To take any and all actions determined by the Board to be necessary or desirable in making, carrying 

out, servicing, compromising, liquidating or otherwise dealing with or realizing any transaction or 

operation authorized under this Chapter. 

13. To do each and everything and exercise all the powers allowed by the Public Utilities Authority Law 

and the Liberia Corporation Law for the achievement of its purposes and powers in so far as the 

exercise of the powers so allowed does not conflict with purposes and powers of the Corporation 

herein specifically provided. 
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In addition, the law provides for a Board of Directors. The Chairman of the Public Utilities Authority7 

serves as Chairman.  The Board’s membership is composed of the Minister of Finance, the Minister of 

Justice, the Minister of Planning and Economic Affairs, and five other members chosen from the private 

sector by the President of Liberia. 

The Corporation is organized with a Managing Director supervising all operations. He is assisted 

currently by two Deputy Managing Directors and one Acting Deputy Managing Director. The Deputy 

Managing Director for Administration has responsibility for all administrative functions including 

General Services and Procurement, Manpower Development (HR, IT) and Public Relations. 

The Deputy Managing Director – Finance (DMD-F) is responsible for all financial elements of the 

organization including Customer Services (billing, collections and enforcement), warehousing and all 

accounting operations. In addition, the DMD-F is responsible for treasury functions such as setting up 

bank accounts, investing funds and borrowings. 

The Deputy Managing Director – Technical Services (DMD-TS) is responsible for all technical functions 

such as long-range planning, mapping and customer technical support (connections, disconnections, 

repairs and maintenance). In addition, the DMD-TS is responsible for operations that include water 

treatment and supply, distribution and sanitation.  

Under each Deputy Managing Director is a specialized manager who serves as the chief liaison and direct 

supervisor for each related activity. The Corporation’s Organization Chart is presented in Figure 2-2. 

2.1.3.2 Institutional Challenges 

As LMWP analyzed the current condition of LWSC, LMWP recognized that there remain a number of 

institutional challenges faced by management. LMWP thus undertook and evaluation of LWSC to 

determine the challenges present and the conditions that created these concerns.  This was conducted 

through: a series of interviews and discussions; data collection; and analytical tools which were prepared 

for the purpose of evaluating the existing institution. 

LMWP met with management of LWSC to discuss a number of activities including outstation 

management, financial management, procurement, inventory management and billing and collections. 

LMWP requested, received and reviewed the LWSC’s annual budget, and its financial statements through 

the eight months ending in February 28, 2012, which included the Corporation’s Balance Sheet, Income 

Statement and Statement of Cash Flows.8  

LMWP prepared several tools, reflected below, that allowed us to evaluate internal processes, internal 

controls, and existing institutional capacity to manage activities in each of the target areas. These areas 

were examined as vital to LMWP’s goal of providing water services in each target city. Billing and 

Collections was examined to determine if there is a workable model available for implementing a billing 

and collection system when water supply can be made available in each community. Further LMWP 

examined outstation management to determine if there are personnel, systems, controls and an operating 

environment that could serve as a model for each target community.  

                                                      

7The duties of the Chairman of the Public Utilities Authority have been devolved to the current Minister of Lands, Mines and Energy. 
As such, the Minister of Lands. Mines and Energy is Chairman of the Board of LWSC. 

8The Corporation reports activities on a cash basis and does not include footnotes about operations except for year-end financial 
statements. Footnotes include information regarding accounting practices, accruals, taxes and contingencies. These notes are 
normally an integral part of the financial statements and clarify particularly contingent liabilities which affect the overall financial 
condition of the Corporation. 
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LMWP examined procurement capacity for two purposes. First, to determine if there were current rules, 

regulations and processes to effectively manage procurement of daily needs in outstations. These daily 

needs include power, fuel, chemicals and spare parts for operations. Second, LMWP needed to determine 

if procurement capacity was sufficient without significant strengthening to manage procurement of new 

investments to increase water supply provision in the target communities.  

The final specific analysis LMWP provided was to determine if inventory management systems were 

capable of providing needed operating materials for current and future operations. Items such as fuel, 

spare parts and chemicals will be vital for proper management of the outstation operations, ensuring 

continuous flows of water to all consumers. Inventory management is an absolute necessity to provide 

information on when materials need to be purchased, provide lead times, provide safety stock levels, and 

establish Economic Order Quantity (EOQ) or Just in Time (JIT) inventory systems. 

The tools established were questionnaires reviewed with management and supported by documentation 

such as organization charts, internal forms, and contracts. In addition, LMWP examined the institutional 

structure, employee hiring practices, and initial capacity, training, and other environmental issues to 

provide strong capacity for billing, procurement, materials management, and outstation operations. 

LMWP also recognizes that the institutional 

development of the Corporation is essential to 

ensure operations, management, repairs, and 

maintenance are properly planned and organized. 

To accomplish this LMWP prepared a series of 

tools that would allow management to rate their 

organization so that LMWP can prepare its 

organizational strengthening program. The results 

of these assessments have been compared to 

internal reviews of Corporate Management and 

where differences occur LMWP discussed these 

differences with management to achieve 

consensus. 

The tools were used and presented during a 

Management Retreat held by LMWP in 

cooperation with the UWSSP project financed by 

the African Development Bank. Preliminary 

results of the analysis of individual surveys were 

presented during the Retreat. A more comprehensive review is delineated below. 

Tetra Tech’s proposal described a number of management options under the institutional framework 

options. It was understood that local management required developing a local management entity (LME) 

which would be able to work at the local level through agreement with National Government and local 

governments to act effectively in providing water and management services to each community. This 

review would result in a Memorandum of Understanding between LMWP and each community. 

However, the applicability of LME needs to be carefully evaluated. LMWP further examined a number of 

potential options for local management. These options noted in LMWP’s Work Plan and proposal 
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included a number of options: Government Utility Direct Management, Management Contracts, 

Delegated Management, Lease/Affermage9, Corporatized Utility and a Concession Contract.  

Direct management by a local entity is possible but while current policy can support decentralization, the 

current policy excludes urban piped water management from local control10. Other options that require 

investment by private sector such as a Concession Contract or Delegated Management Contract appear 

unlikely. There are no local firms capable of making such an investment and it is currently questionable if 

international firms could be attracted to such a small investment and difficulties in complying with 

competitive bidding mechanisms. Similarly, Lease/Affermage contracts or a Management Contract would 

be more feasible since they do not mandate the contractor provide funds for investment.  These contracts 

require a competitive bidding mechanism. With a competitive bidding mechanism, transaction costs11 for 

a competitive tender will likely be a bar to entry. 

Finally, in examining whether a local community group or organization could manage a local utility, it is 

uncertain if they would have the resources, personnel or competence to manage such a complex 

organization. Contracting and selecting the group or organization needs to be conducted carefully 

following Liberian Procurement rules and regulations to avoid any semblance of favoritism or 

inappropriate activity. These selection criteria could present a further bar to entry. 

With this review, LMWP believes that the most likely option among all reviewed is for a Corporatized 

Utility to assume responsibility for management. That utility must surely be LWSC. With this in mind, a 

review of LWSC’s internal capacity is paramount.  

                                                      

9The term affermage is a French term and refers to arrangements where a private sector firm operates public sector assets under 
agreement similar to a lease of those assets. The difference between a lease and affermage contract is generally technical. 
Under a lease, the operator retains revenue collected from customers/users of the facility and makes a specified lease fee 
payment to the contracting authority. Under an affermage, the operator and the contracting authority share revenue from 
customers/users. 

10Liberia’s National Policy on Decentralization and Local Governance, ratified in January 2010, under paragraph 3.3.5 provides 
power to implement local ordinances to provide for the delivery of basic public services but excludes water from this list of 
approved responsibilities. Wells and hand pumps continue to be owned by local governments and they continue to have 
responsibility for operations and maintenance. The Policy further provides for Administrative Departments under Local 
Government that will include a Department of Public Works and Utilities. Further guidance is needed to determine the meaning 
as relates to water provision. We do note that in each community where LMWP will work, the primary sources of water for all 
users are these wells and hand pumps. Current policy needs to be revised to define responsibility for water supply and specific 
utility management on all levels.  

11Transaction costs normally include the cost of preparing the tender by government, defining the roles and responsibilities of the 
contractor, determining the capability of firms to tender, then requesting a proposal from each bidder to define what they would 
do to manage the utility, how they would do it and what capacity they have to implement their proposal. The process is lengthy, 
time-consuming and can be costly. Estimates of total costs often exceed $1 million for even the smallest tender. 



 
 
  SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 41 
 
 

Figure 2-2: LWSC Organization Chart 
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LWSC is the only institution that is legally responsible for water supply for urban communities in excess 

of 5,000 residents. This makes LWSC the best institution for potential longer-term investments. 

Having reviewed the various options, it would appear that the only organization potentially capable of 

supporting long-term water and sewer services is the Liberian Government-owned Liberia Water and 

Sewer Corporation. LMWP suggests one caveat: where practical, some form of Public-Private Partnership 

can be envisioned. While not currently likely due to a variety of factors, it can be kept in mind as LMWP 

develops more and better options. 

While the LWSC option is the most effective long-term option in LMWP’s opinion, it too has several 

drawbacks. These drawbacks include managerial concerns particularly at levels below senior 

management. They include operational difficulties that require improved technical training for operational 

staff to allow them to understand the chemistry and engineering required to build, operate, maintain and 

deliver water to their customers.  

A view of the financial condition of LWSC, provided in Section 2.1.3.3 will allow one to understand the 

urgency of intervention needed to keep water flowing to the millions of people who depend on the 

Corporation. 

2.1.3.3 Financial Condition 

The continuing support from government and the relatively low level of cost recovery from continuing 

operations make LWSC’s operating financial condition precarious.  Given continuing operating losses, 

exceptional government subsidies, and deteriorating cash flows, the Corporation’s continuation is 

contingent on continued government subsidies and direct infusions of loans and equity.  

The Corporation’s Balance Sheet at February 29, 2012 indicates the following: 

TABLE 2-2: LWSC BALANCE SHEET AS OF FEBRUARY 2012 

Assets Liabilities and Shareholders’ Equity 

Current Assets $926,400 Current Liabilities $568,500 

Property, Plant and 
Equipment net of 
Depreciation 

$6,927,500 Long-term Liabilities $0 

Other Assets $0 Shareholders’ Equity $7,285,400 

Total Assets $7,853,900 Total Assets $7,853,900 

While the Balance sheet looks solid, it belies the fact that Retained Earnings (the money that they earn 

every year and retain for future growth) is in deficit of $830,000. Current assets are principally Accounts 

Receivable of $836,000. Much of this receivable appears delinquent and potentially uncollectable. We 

estimate that almost 70% of these accounts receivable are uncollectable and relate to periods from 2009 

and earlier. 

Without the continuous annual cash and in-kind contributions of the Shareholders (Government) the 

corporation would quickly become insolvent.  

The income statement and statement of cash flows paints a dire picture. The net operating loss for the 8 

months ended February 28, 2012 is $122,000. The Corporation requested and received $1,115,000 by the 

end of February. This is a full $251,000 greater than budgeted subsidy to date. The current subsidy budget 

allocation is $1,230,000. This means that unless additional funds are appropriated there will be no more 

funds to support the subsidy. 
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In March 2012, an emergency Board meeting was called to discuss cash flows and funds needed to pay 

current expenses, in particular, payroll. Without a further cash infusion from the subsidy, the Corporation 

would be unable to meet payroll. Of further concern are the issues of payments for additional costs, 

accounts payable for ongoing operations, and payroll in future months. 

The problem that the Corporation finds itself in can be attributed to sales and cash collections. The current 

revenue from business and family (sales to households) sales, at the end of February, is $326,000 less 

than anticipated. This has occurred for two reasons: first, the Corporation anticipated being able to sell 

more water as a new pump was installed. This has not happened because the pump increased pressure 

which caused pipe breaks and the pumps were quickly removed to avoid further distribution difficulties. 

Also, the Corporation has not been able to collect funds for water produced. Customers aren’t paying 

because of poor service, inappropriate collection methods, and a failure to enforce billing requirements. If 

this low level of cash collections continues the Corporation will not be able to continue as a going 

concern, meaning that an accountant would likely expect the business to liquidate its assets within 12 

months.  

In addition, when sales forecasts were developed there was anticipation that with new pumps supplied by 

World Bank grants the improved capacity would serve customers in very affluent sections of Mamba 

Point and Sinkor. However, even though the pumps have been delivered they are being used at less than 

optimal capacity and are unable to service existing and potential new customers in the target 

communities.  

As one example of LWSC’s inability to meet consumer demand, the booster pumps that would bring 

water to customers in Mamba Point are inoperable. Further, there are concerns over the poor condition of 

the distribution system, in which numerous breaks have occurred. Hence LWSC is unable to increase 

water supplied to customers. They currently supply only 5,900 house connections and 240 kiosks. 

LMWP’s estimates note that they supply only 89,500 household customers out of the total Monrovia 

population base of approximately 1.5 million residents. There is substantial room for expansion. 

It appears that LWSC produces significantly high levels of non-revenue water (NRW) as well, but 

accurate information on losses due to technical vs administrative losses is not available. From information 

provided from Technical Services LMWP has calculated aggregate non-revenue water as water produced 

less water sold. Technical staff at LWSC report that they produce approximately 130 million gallons per 

month. However, only 35 million gallons per month are sold. The resulting NRW is approximately 73% 

of all water produced. 

As the crisis deepened, management concentrated on collecting Accounts Receivable more diligently and 

have increased collections substantially. Further the Company is moving to purchase new pumps and 

effected repairs to its distribution system to allow it to service its most important customers in Mamba 

Point. While the new pumps are aimed at increasing water supply in total LMWP has been informed that 

the new pumps will increase pressure sufficiently to provide water to potentially higher paying customers 

in Mamba Point. Mamba Point houses a number of business offices, hotels, foreign embassies and NGOs.  

Furthermore, with the ability to pump more water, overall unit costs are likely to fall as fixed costs will 

become a lower percentage of overall costs. There are also plans in effect to increase capacity of their 

White Plains Treatment plant to pre-war levels. When this happens coverage in Monrovia should increase 

substantially. 

2.1.3.4 Outstation Management 

Outstation management is of utmost concern to LMWP. It is vital to provide communities with a strong 

operating base from which to supply consistent, continuous, clean water. If current operating systems are 

inadequate, then institutional strengthening must start immediately to be certain that we can put in place 
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an adequate system for water management when new investments are made in the three target cities. If 

not, then there is a concern that these new investments will not be properly managed, they will quickly 

fall into disrepair, and there will be no funds to provide for repairs, maintenance, or asset replacement as 

the operation proceeds. It is therefore of great interest that LMWP review current Outstation Management 

to inform effective management in Voinjama, Sanniquellie and Robertsport. 

LMWP analyzed existing operations via questionnaires and a review of information and background 

materials12 received from the Manager of Outstation Operations at LWSC. It must be noted that currently 

Outstation operations is perceived more as an adjunct to existing operations rather than a stand-alone 

operation that should be self-sustaining.  

There are many reasons for this but the principal reason is the difficulty that management has been having 

in Monrovia and the relatively small size of Outstation operations. During the Management Retreat 

LMWP was able to encourage Management to re-examine Outstation operations to seek solutions not just 

for its management but to serve as a model for other future operations. 

There was general agreement that redefining Outstation Management and reorganizing how it operates 

along with solid, focused investments will not only benefit current LWSC management but also refocus 

operating attention to local communities and how best to serve them. 

Table 2-3 presents LMWP’s review of Outstation Management based on questions asked and responses 

received.  The results of this review are quite disappointing. First, Outstation Management reports 

information regularly but the reports are cursory only. The report indicates only the time that submersible 

pumps are in operation as a measure of water provided and fuel used. There is no discussion about 

demand, water usage or meeting the needs of the community. There are no reports on maintenance, 

repairs or use of materials. Materials are provided only as needed and available and there is no method for 

storing needed pipe or parts. Installing new connections requires the customer to purchase all materials 

from a third party or from Monrovia but the Outstation staff installs the meter and connection.  

Without a connection procedure and control over each connection there is a significant concern that 

potential customers will connect illegally. There are no controls that determine the amount of water 

delivered versus the amount of water sold. None of the pumps or wells has a flow meter that will allow 

for proper recording of water production.  

The review also points out that there is need for significant institutional strengthening, new billing and 

collection procedures locally, better interface and contact with customers, improved and regular 

maintenance scheduling, installing new connections, increasing customers, and other activities that will 

generate revenue for LWSC. 

LMWP strongly believes that improving outstation operations in Kakata will provide a model for 

operations in Voinjama, Sanniquellie and Robertsport. Without such a model, efforts are likely to be 

hampered by the lack of a tried and tested model for service in Liberia. Having a working model in one of 

the three current operating Outstations could serve as a training platform; local staff in other Outstation 

locations can be housed temporarily to receive formal and on-the-job training that they can apply at their 

home Outstation locations. 

Our general conclusion is that Outstation Management is not yet replicable, there is need to introduce new 

systems (billing and collection, maintenance, inventory management, procurement), improve staff 

                                                      

12We requested organization charts, weekly, monthly and quarterly reports, field requisitions and connection and disconnection 
documentation. 
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capacity, and introduce new management and incentive schemes that will encourage meeting consumer 

needs as a first step toward improved management in target communities. 
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TABLE 2-3: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM OUTSTATION MANAGEMENT 

Procedure Reviewed Date Result 

1. Determine if written procedures exist for 
operations management and control in Monrovia, 
Kakata, Zwedru and Buchanan. Do the 
procedures vary or are they the same in each 
location? 

04/24/12 
There are no written procedures that could be located although there 
has been a statement that procedures are in effect. The procedures 
by and large are verbal and implemented by the Outstation Manager. 
Procedures do not vary from location to location. 

2. Obtain a copy of written procedures, if any. 
04/24/12 None 

3. Determine the composition and makeup of 
outstations in Kakata, Zwedru and Buchanan. 

04/24/12 Under the old system each outstation had its own Station Supervisor, 
meter reader/billing clerk, operator, industrial plumbers, casual labor 
and security. In Kakata they have all variety of personnel except that 
billing and meter reading is handled in Monrovia 

4. Obtain a copy of the outstation’s organogram or 
organization chart. 

04/24/12 
See attached 

5. Determine if minimum qualifications for each 
employee of the outstation are defined and if 
those minimum qualifications meet international 
standard. 

04/24/12 Outstation employment generally does not follow any qualification 
standards. Employees are hired based on basic or unskilled capacity 
and then trained in how to do a job, not on the technology required. 
They acknowledge that more training/knowledge is needed. 

6. Review qualifications of existing personnel to 
determine if their qualifications/experience meet 
minimum standard. 

04/24/12 
Personnel qualifications are suspect even though they are stated as 
meeting qualification/experience requirements. 

7. Determine the day-to-day activities and 
responsibilities of each Manager of the 
Outstations and what management reports, tools 
and charts they produce monthly. 

04/24/12 
Outstation Managers supervise and coordinate day-to-day activities 
of all staff, and prepare weekly, monthly and quarterly reports based 
on tracking logs designed for reporting purposes. 

8. Determine daily on-going discussions, 
management and interface between Outstations 
Managers and Home Office. Determine on-going 
support from Home Office and its nature. 

04/24/12 Management gets a monthly report on activities and breakdowns of 
the system, if any. If breakdowns are persistent or recurring then 
management takes actions necessary to resolve the situation and 
reports to the DMD Technical Services as needed. However the 
reports received are very limited in scope and information. There is 
no cost or financial information and LMWP has not seen any 
information on technical issues except pump times and fuel used. 
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TABLE 2-3: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM OUTSTATION MANAGEMENT 

Procedure Reviewed Date Result 

9. Review and comment on Monthly Reports and 
conclusions of Monthly Report on Inventory 
Needs. Determine how those requests are 
followed up at Home Office. 

04/24/12 Monthly report reviewed by department heads and forwarded to the 
DMD Tech Services. Monthly reports merely consist of weekly reports 
summarized. These reports track running times for gen sets, pumps 
and fuel consumption and HTH (chlorine consumed). Water 
production is calculated but it is not metered. They arrive at 
production by multiplying pump capacity by running time. There are 
no forwarded planning schedules, no information regarding repairs 
done or needed, and the monthly, quarterly, and weekly reports 
record historical outputs only. It is not used as a planning tool. 

10. Review and comment on Operating Schedules 
included in Monthly Reports. Operating Schedules 
should describe maintenance, repairs performed 
in the prior month and expected recurring 
maintenance by due date for the coming month. 

04/24/12 Operating schedules do not meet the timelines due to short supply of 
fuel, tools, spare parts, and submersible pumps according to weekly, 
monthly and quarterly reports. Normally all parts, spares and other 
needs are reported regularly but because funds are not available 
replacements are not regularly sent. 

11. Review and comment on medium- to long-term 
maintenance scheduled in Monthly, Quarterly and 
Annual Reports. Does report discuss funding 
needs, personnel, tools, spares and other needs 
to perform regular repairs and maintenance? 

04/24/12 There are medium- to long-term maintenance schedules in the 
Monthly and Quarterly reports as well as the annual report forwarded 
to Monrovia. Funding needs are discussed in each report, as well as 
tools and materials needed. It is clear that while all these needs are 
enumerated there is no correlation between funding and 
implementation.  

12. Review and Comment on Personnel and time 
recording procedures. Are all time reports 
accounted for including the Outstation Manager? 
Are activities recorded daily and reconciled to time 
actually performed? Are these reviewed at Home 
Office? 

04/25/12 
No documentation provided. Payroll informs us that all time reports 
are sent to them for payment, and approvals from the Station 
Supervisor and the Outstations Manager are customary. Time 
performance is not detailed as to activity and the information provided 
is just time only. 

13. Review and comment on reporting time off and 
short-term replacement. Is Home Office advised? 
Who makes the decision to seek replacements? 
Who approves? 

04/25/12 

Home office is advised of time off based on reporting submitted by 
the supervisor through the managers and approved by the MD. 

14. Review and comment on local hiring practices. 
How are decisions to hire employees made? Who 
is consulted and who approves the decision? Are 
formal staff requests made with a written list of 
expected duties? 

04/24/12 Hiring is done in accordance with PPCC rules. All employees are 
under contract as stipulated by PPCC but the management handbook 
is taken into account. Management makes decisions based on 
interviews review of qualifications and candidates are approved by 
specific managers. 
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TABLE 2-3: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM OUTSTATION MANAGEMENT 

Procedure Reviewed Date Result 

15. Review and comment on local accounting 
policies. Who is responsible for local reporting, 
banking, bank reconciliations and approvals? 
Ensure reliable delegation of duties so that bank 
deposits, recording, and bank reconciliations are 
performed independently. 

04/24/12 There are banks in both Zwedru and Kakata. The billing 
clerk/commercial officer does reporting on both. However, the billing 
clerk forwards all documentation to Monrovia and deposits funds in 
Monrovia when received. There is limited division of responsibility as 
in Monrovia. However, the deposit is made by the cashier’s office and 
not by the commercial office. This allows for a division of 
responsibility for cash. 

16. Review and comment on local control over 
collections. Who collects the outstanding bills? 
Who deposits? Are statements sent to 
customers? What are the disconnection rules? 
Are customers advised of possible disconnection? 

04/24/12 The system is designed for the billing clerk to handle all financial 
transactions including deposit of funds. Disconnection rules apply for 
non-payment and rules are specific. If a customer fails to make 
payment in 30 days he is subject to disconnection. There haven’t 
been any disconnections recently but prior to recent changes there 
was approximately 1 disconnection per month. 

17. Review and comment on disconnection 
procedures. Who is responsible for advising the 
customer? What are the grace periods? How 
many notices are required? Are notices sent? 
What controls over notices are there? Are there 
appeal procedures? To whom does the customer 
appeal? Is hardship a factor? 

04/24/12 Disconnection procedures require that customers are advised that 
they have a specific timeframe to pay their bills. There is no 
allowance for hardship or other factors. There are no appeal 
mechanisms other than to determine if bills have been paid. The bill 
itself serves as notice that unless the bill is paid within 30 days of 
issuance the customer is subject to disconnection. There are 
announcements as well that advise customers of non-payment 
issues. 

18. Provide a complete analysis of disconnection, its 
procedures, consequences and how it is 
performed. 

04/24/12 Invoices for service are prepared by billing clerk after the clerk reads 
the meter. The billing clerk returns to Monrovia with all meter cards 
and these are entered into the computer by IT. IT prints a listing of 
the bill for review by the Assistant Commercial Manager and when 
everything is satisfactory the billing clerk returns to the outstation to 
deliver bills to customers. If the customer does not pay within 30 days 
they are notified through a public service announcement. Also, the 
invoice indicates the consequences for failure to pay. If the customer 
wishes to reconnect he must pay the past due amounts plus a 
reconnection fee. 
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TABLE 2-3: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM OUTSTATION MANAGEMENT 

Procedure Reviewed Date Result 

19. Prepare an overall assessment of outstation 
management capacity and note deficiencies in 
either systems or personnel 

04/24/12 The Station Supervisor in Kakata is an experienced person. He has 
training from the German engineers that designed much of the 
system and had worked at the treatment plant in Monrovia. He 
understands plant maintenance and plant supervision. Zwedru’s 
Station Supervisor is an electrical technician who has worked for 
LWSC for more than 15 years. 
Deficiencies in the current situation have much to do with the lack of 
materials, tools, spare parts, support, and incentives from Monrovia. 
Rather than setting requirements and reporting that include forward-
looking activities, the monthly reports only require a report of what 
was done. There are no incentives for adding customers or collection 
of receivables or any positive outcomes. The efforts in Kakata and 
Zwedru should be directed to installing new equipment that would 
provide better service but also an improved management 
environment with local personnel taking personal responsibility for 
outcomes and being rewarded for results. 

20. Prepare a report on assessments. Include 
recommendations to strengthen institutional 
capacity. 

04/24/12 Local management suggests that there is a need for more 
computerized reporting and information gathering at the local level. 
LMWP strongly agrees. There is a need to have all activities, 
particularly billing, recorded on computers that daily interface with 
Monrovia operations. There needs to be real-time interface with 
management on activities and outcomes in Kakata and Zwedru to 
assist each outstation with support as needed and incentives and 
rewards for outstanding performance. Finally, LWSC’s outstations 
need to interface better with the community so as not to be just a 
business enterprise but an integral part of service provision locally. 
This requires developing a liaison with local government, businesses, 
organizations, and CBOs. 
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Figure 2-3: Liberia Water and Sewer Corporation Outstation Management Organization 
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2.1.3.4.1 Monrovia 

Monrovia is the main focus of all current activities in LWSC. Monrovia’s population is increasing 

substantially as people living in rural communities seek income opportunities in the main urban 

environment. This inward migration has placed a significant burden on public services. 

LWSC has been struggling since the end of the civil war to provide a steady source of water for residents 

in Monrovia. While many of the existing assets had been destroyed during the war, investments have been 

made to improve and update infrastructure to meet growing demand. However, significant investment still 

remains needed. 

The African Development Bank has financed a project known as the Urban Water Supply and Sanitation 

Project (UWSSP) to assist Monrovia and three target urban centers in improving water and sanitation 

services. The project intends to rehabilitate Monrovia’s main water treatment facility, provide technical 

support for procurement, provide institutional strengthening, and provide other measures to improve 

performance of LWSC. While LMWP has worked closely with UWSSP, particularly in the area of 

institutional strengthening, many institutional strengthening needs remain. 

Table 2-4 includes an analysis of Outstation performance indicators similar to the indicators listed in 

Tetra Tech’s proposal. These standard indicators measure capacity and highlight areas in which improved 

performance is needed. It must be noted that currently, LWSC is a loss-making company principally 

because it sells water at levels below its unit cost. Further, non-revenue water (NRW) is excessive and 

largely unmeasured, and there is currently no robust plan for addressing the issue. 

Aside from the regular subsidy that LWSC receives, the company’s largest revenue source is commercial 

tariffs paid by large commercial customers. In fact, LWSC’s top 5 customers make up 11% of LWSC’s 

revenue if subsidy is included and 19% if subsidy is excluded. Household water sales make up only 10% 

of total revenues. 

Not all customers are metered and many household customers pay a flat rate regardless of the amount of 

water used. This practice encourages waste and does not ensure that all water users pay for services 

provided.  

Most consumers pay approximately one-third of the cost required to supply water. The company loses 

money on each gallon of water sold. While it is evident that raising tariffs consistent with full cost 

recovery principals are warranted, the company is currently unable to gain the political support to do so 

because service quality remains poor. LWSC is addressing this concern by purchasing new pumps that 

will service increased areas and provide for a continuous supply of water throughout the city. When this is 

achieved LWSC can then approach the issue of raising tariffs to meet full cost recovery standards. In 

addition, the introduction of new pumps at the White Plains Treatment plant will double the current water 

supply. A further expansion of the White Plains plant under the African Development Bank UWSSP 

project will double supply again. 

While raising tariffs is the easy answer to improving operating performance, due consideration needs to 

be focused on improved operations as a whole. This means: ensuring that there is adequate staff for the 

organization; increasing technology use; reducing water losses; and increasing overall productivity. While 

capacity-building efforts are ongoing under UWSSP more needs to be done to address the capacity 

deficits not just at Outstations but in most aspects of Monrovia’s operations. 

The review of performance indicators points out the potential for increasing coverage in Monrovia; 

coverage in the city is currently estimated at merely 6%. LMWP also recognizes that water in Monrovia is 

being provided by wells and hand pumps constructed after the emergency period. LWSC should be 
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working closely with MPW to determine the optimum methods for water delivery and to decommission 

hand pumps in areas where they are not needed. Further, the use of wells in certain areas can be effective. 

LWSC should be examining how to make use of wells with submersible pumps accompanied by piped 

distribution networks to service areas where currently there is limited or no service. 

A significant amount of LWSC’s business is selling water to water trucks that service homes and 

businesses in and around Monrovia. Fully 3.5% of their business is selling water for resale. Resellers 

charge a substantial markup but consumers are ready and willing to pay for the water because there is 

little or no alternative.  

Where LWSC cannot provide piped water to large users because of limited capacity or pumps, they 

should consider purchasing new water trucks rather than selling water vendors that service these high-end 

users. Generally, LWSC should act as the monopoly supplier of water services as they are regulated to 

ensure that all consumers benefit from this publicly owned utility.  
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TABLE 2-4: OUTSTANDING PERFORMANCE INDICATORS 

Indicator Units and Calculation Measurement Review Remedies  

Production Cu. meters per day Production is measured by calculating the 
hours per day that pumps are working 
multiplied by the rated capacity of each pump. 
Pumps don’t generally work at their rated 
capacity, thus distorting the actual production 
upward. Monthly estimates of production of 
130 million gallons per month are supported 
only by the calculated estimate. 

To ensure that proper measurements can 
be made, production flow meters should be 
installed at all system points. Technical 
Services should note production and 
Finance should record memorandum entries 
on their General Ledger to keep track of 
actual production. 

Production per 
customer 

Liters/person/day Production per customer cannot be accurately 
calculated without adequate production 
figures. 

The total number of customers is known but 
calculation of unit production cannot be 
estimated without accurate production 
figures. 

Non-Revenue Water (water produced – water 
sold)/(water produced)  

LMWP received figures that water produced 
per month is estimated at 130 million gallons 
per month. Water sold per month is estimated 
at 35 million gallons per month. Based on this 
calculation NRW is estimated at 73%. 
Management states that NRW is only 40%, 
which is still high but much lower than 
amounts calculated. 

NRW reduction is the key to providing 
service to all consumers at reasonable 
costs. The first element of NRW reduction is 
determining actual production. From there 
reduction is a matter of a disciplined, 
coordinated approach that entails District 
Metering Zones, enforcement, pipe repair 
and replacement and a conscientious effort 
to reduce water losses. 

Coverage % estimated coverage 
area meeting “access” 
definition (annual) 

Coverage generally refers to domestic 
coverage in the coverage area. Currently 
LWSC has approximately 5,900 domestic 
connections and 240 Kiosks. Using a 
standard of 5 people per connection and 250 
per kiosk yields an estimate of approximately 
89,500 people with access to LWSC water. 
Population in LWSC’s service area is 
estimated at 1.5 million people. The estimate 
of coverage is remarkably low at 6% of the 
population area. 

LWSC actually provides water to a very 
small coverage area that includes mostly 
large major customers such as the hotels, 
Coca-Cola and Club Beer. A large 
percentage of the population obtains water 
through wells, hand pumps and local 
vendors. Many residents cannot afford to 
pay the connection fees and are excluded  
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TABLE 2-4: OUTSTANDING PERFORMANCE INDICATORS 

Indicator Units and Calculation Measurement Review Remedies  

Billing Collection Rate $ collected/$ billed 
(month) 

LWSC collects about 80% of the bills sent out 
each month. Generally they collect the 
remainder in the following month but where a 
customer fails to pay LWSC rapidly 
disconnects the customer immediately 
following the 30 day grace period. Any 
customer disconnected must pay a 
reconnection fee. 

Collections can be substantially increased if 
billing officers and meter readers can be 
encouraged to increase collection through 
incentives. Other means of collection 
increase include increasing the number of 
meter readers and billing officers. Currently 
only 14 meter readers and 11 billing officers 
are employed. These 25 people cover 8,709 
customers, or 350 customers/billing staff. 

Delinquency Rate 
(Arrears) 

% bills ($) over 30 days 
past due (monthly) 

Approximately 70% of LWSC accounts 
receivable is past due. However, a large 
majority of the arrearages relate to many 
years earlier and have never been written 
down, making a real delinquency rate difficult 
to determine.  

LWSC must clean up its Accounts 
Receivable balances to make analysis 
easier. With the huge overhang of unpaid 
and uncollectable accounts these losses are 
unaccounted for on their books and distort 
revenues annually. This is eased by 
reporting revenue on a cash basis, but 
remedies should include written records, 
legal action, disconnection and better 
enforcement. Some consideration should be 
given to setting targets for meter 
readers/collectors to meet a certain 
percentage (say 85%) and for paid 
incentives for achieving higher collection 
rates. 

Complaints # service complaints per 
month 

The company does not track complaints by 
customers. 

This is a significant customer service failure 
and can be one of the reasons for delays in 
payment. LMWP has been advised by the 
DMD-F that LWSC does have computerized 
tracking ability but does not use it yet. 
Computer tracking should be encouraged. 
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TABLE 2-4: OUTSTANDING PERFORMANCE INDICATORS 

Indicator Units and Calculation Measurement Review Remedies  

Duration Avg. hours/day with 
service (monthly) 

Pumps in Monrovia operate some 17 – 18 
hours a day. However, not every area 
receives daily water supply. There are greater 
demands on the system than the system can 
support and LWSC shuts certain sections of 
the city periodically to provide everyone with 
some water if not constantly. In Kakata pumps 
only work 6 hours per day to conserve fuel. 
Wells provide sufficient water but they are not 
fully operated. 

Operations are severely constrained by a 
lack of infrastructure. Currently LWSC is 
procuring new pumps, expanding the 
treatment plant at White Plains and 
extending distribution systems to provide 
not only greater coverage but greater 
continuity. LWSC must continue on this 
course to provide service. 

Responsiveness Avg. time to 
resolve a complaint: (a) 
technical, (b) billing 

Complaints are not tracked Tracking software is available and customer 
service departments should be trained in 
operating the software to provide feedback 
to operations and customers. 

Revenue (total) Total resources 
incoming 
– collection from public 
and institutions, 
subsidies, government, 
grants, etc. 

Total revenue is reported on the company’s 
income statement. The information is 
generally accurate. Subsidies are 
approximately 42% of total revenues 

Reporting is adequate and generally 
accurate. Average tariffs, however, are very 
low in comparison with actual cost for 
delivery.  New, cost-recoverable tariff 
structures are needed. 

Revenue 
(commercial 
accounts) 

Proportion of revenues 
coming from commercial 
account 

Commercial accounts account for more than 
22% of total revenue and more than 11% 
comes from only 5 customers. Should these 
customers choose to purchase water from 
another source it will materially affect the 
company’s financial condition. This should be 
reported in the company’s yearend footnotes. 

Business customers make up a substantial 
portion of revenue as a result of higher 
tariffs (more than 3 times higher than 
household tariff) and an emphasis by 
management. Commercial customers have 
been subsidizing household customers 
within the system. 

Production Cost per 
Unit 

$/cu. m. (monthly) Production costs without overhead total 
$0.0045 per gallon and total costs equal 
$0.0075 per gallon. These figures were 
obtained by the DMD-Finance. 

Actual unit costs are difficult to ascertain 
without production meters in place. The 
estimate of the DMD-Finance uses a 
measure of 40% NRW – NRW estimates 
are also difficult to obtain. 

Operating Ratio O&M/costs/total 
revenues (annual) 

The income statements received do not 
compute operating costs or operating ratios. 
While it is not difficult to extrapolate, the 
financial statement should be properly 
organized. 

The only information not specifically broken 
down by operating costs and administrative 
costs is Depreciation Expense and salaries. 
While this can be easily determined, 
obtaining such a measure would benefit 
analysis of such operating costs 
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TABLE 2-4: OUTSTANDING PERFORMANCE INDICATORS 

Indicator Units and Calculation Measurement Review Remedies  

Subsidization Subsidy/revenues + 
subsidy (annual) 

As noted above subsidies make up 
approximately 42% of total revenue 

Eliminating subsidies should be a goal of 
government. This can only occur where 
tariffs can be increased to full cost recovery. 



 
 
  58 SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 
 
 

2.1.3.4.2 Kakata 

Connections 

Currently, Kakata has 162 connections. However, only 102 are operating. The remainder were 

disconnected for non-payment. The reason that customers appear not to be paying is related to the quality 

of service they receive. Water appears to have high-iron content. It comes from the tap with impurities 

and is not clear. The Outstation Manager indicated that the well had not been flushed since it was 

rehabilitated in 2008. 

Production 

LMWP’s engineering team has advised the Outstation Manager about periodic well maintenance where 

air is forced through the pump to flush the well head. This will help improve the water quality as it is 

pumped from the well.  

In LMWP’s conversations it was clear that there were no procedures, written or verbal, for continuous 

maintenance of wells. We further looked at the condition of generators and other wells. When we arrived 

at the well one pump was in working order but the second well required a new or reconditioned pump to 

be in operation to supply the City. We were advised that for a new pump to be purchased the Manager at 

Kakata needed the approval and agreement of the Outstation Manager in Monrovia. The pump had been 

inoperable for more than 6 months at the time of LMWP’s arrival. A new pump had yet to be ordered. 

This combined with the continuing problems experienced by LWSC appears to be further reason for 

below-target revenues. 

We further noted that the one working pump was not operating. We were advised that there was no fuel to 

operate the on-site generator. LMWP was told that the last fuel delivery was in November. Each month 

the Outstation Manager’s monthly report indicates pump times, fuel usage and fuel efficiency. Further, 

the report details fuel inventory to a very precise level. It was unclear if this was monitored at Monrovia. 

However, in early March, the Kakata Outstation Manager, sent an urgent message to Monrovia requesting 

an immediate delivery of fuel. During LMWP’s visit on 16 March the on-site generator was out of fuel 

and pumps were inoperable and had been for one week. Upon return to Monrovia, LMWP advised 

management of the situation. 

In examining the Kakata Outstation Manager’s role, responsibilities and operation, we enquired about the 

number of staff and their activities. The outstation has three plumbers, one driver, six guards and one 

pump operator along with the Manager. We enquired about the vehicle and it appears that the vehicle is 

inoperable because it needs new tires. The request for new tires was sent in November and repairs have 

not been done. Despite this the driver continues to be employed at full salary. We discussed activities of 

the plumbers. It appears the plumbers are hired to install and disconnect connections. Needless to say they 

have had little to do in the past several months. We were advised that when not installing connections, the 

plumbers would repair distribution pipes. Unfortunately the Manager had no records that would advise us 

of the pipes and locations repaired in recent times. Finally, we met the pump operator. He is responsible 

for turning on the pump daily at 8:00 AM and turning off the pump at 2:00 PM. It was unclear if he 

understood continued maintenance or repair of the pumps, well or generator. There was evidence of 

repairs to some of the pipes leading from the pump but we were advised that the plumbers actually 

performed the repairs. 

Billing and Collections 

Starting January 1, 2012, all billing and collection is now being prepared by a billing clerk from 

Monrovia. The billing clerk travels to Kakata monthly, reads all meters without notice to the Kakata 



 
 
  SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 59 
 
 

Outstation Manager of the reading and then returns to Monrovia. The billing clerk records all the meter 

readings on the computer in Monrovia. There is no consultation between the billing clerk and the 

outstation manager. Once invoices are prepared the billing clerk returns for a period of 1 to 4 days, 

delivers the bills and at the same time collects money. If the customer does not have funds at that time, we 

do not believe that there are any alternative methods to collect funds. The Outstation Manager advises 

that he is no longer authorized to collect funds from customers. 

We will discuss billing and collection procedures more closely below. However, LMWP’s understanding 

in conversations with the Outstation Manager and the Deputy Managing Director in Monrovia is that all 

billing and collection activities have been moved to Monrovia with limited information being provided 

locally. Monrovia is currently reviewing this policy. 

Conclusions and Recommendations 

LMWP’s observations of management in Kakata point to further difficulties that are likely to be 

experienced in any of the target communities. Local management does not have the tools, capacity or 

worse still the incentive to effectively manage the business.  

We firmly believe that Outstation Managers need to be provided with tools and incentives to first 

maintain existing assets, second, bill and collect funds from customers, third, have sufficient funds to 

ensure continuous operation and finally, be financially rewarded for increasing the customer base. The 

Outstation Manager advised us that prior to the war, Kakata had up to 500 customer connections. Kakata 

appears to be a vibrant town with a significant market. There should be little trouble in attracting new 

customers if the quality of service is satisfactory. 

Because of poor maintenance, questionable management and limited incentives there is no emphasis on 

increasing connections. There is a belief in Monrovia that Outstations are doomed to continue to lose 

money and cannot be efficiently operated. This belief, though, is difficult to prove since the Corporation 

does not account for outstations as separate branches and cannot tell with any certainty what the profit or 

loss is at any point in time. Certainly, if funds are not provided to the Outstations, fuel is not provided, 

vehicles are not maintained and pumps are not repaired, losing money will become a certainty. 

In addition to traveling to Kakata, we met with Outstation Management officials at the Liberia Water and 

Sewer Corporation.  Results from LMWP’s queries are included in Error! Reference source not found..  

2.1.3.4.3 Zwedru 

Zwedru is operating with only limited capacity and operations. The Outstation is served by one Outstation 

Manager who acts to maintain existing wells. We are not aware of any billing for services provided to 

residents of Zwedru and operations are maintained only for purposes of fulfilling its core obligation to 

provide a presence in urban communities with populations greater than 5,000 residents.  

2.1.3.4.4 Buchanan 

There are currently no operations in Buchanan and Buchanan is served only by an outstation caretaker 

whose responsibility it is to liaise with the community as necessary and care for existing wells under 

control of LWSC. 

2.1.3.5 Procurement 

Procurement in LWSC is conducted under the control of the Deputy Managing Director for 

Administration. They have a very small procurement department that falls under the General Service 
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Section and is manned by only two people, the Procurement Officer and an Expeditor. The Assistant 

Manager for GSS-BSC also assists with procurement. Generally, these individuals are college graduates 

and hold fairly responsible positions. However, given the level and amount of required procurement there 

is some concern that additional staff is needed. 

It must be noted that at present, LWSC is receiving support from the African Development Bank’s 

UWSSP project. As part of the program, UWSSP will support the procurement unit to help LWSC 

procure materials and contractors to implement the UWSSP. The program is expected to support 

development in the procurement unit by increasing the capacity of that Procurement Unit to be able to 

conduct procurement themselves. Unfortunately, this capacity building has yet to materialize and it 

appears that there are two procurement units, one to procure UWSSP project materials and one for 

everything else. 

Current procedures require formulation of a technical committee who is responsible for the procurement 

process, specification and paperwork. Complete procedures were prepared by the AfDB for a variety of 

technical and administrative areas including Procurement. LMWP understands that these rules are 

followed but the procedure documents are not universally shared.  

LMWP’s review pointed out a variety of issues that must be addressed such as developing a set of 

procedures, familiarizing all staff members with their legal requirement, developing and using a set of bid 

documents consistent with current GoL rules, including bid evaluation guidance to bidders, and other key 

factors. This institutional strengthening must be developed to ensure that the procurement processes are 

satisfactory for the Corporation, adequate to acquire needed operations and maintenance materials and 

more particularly adequate to acquire complex materials and supplies for the LMWP proposed quick 

impact projects. 

Current procedures do not adequately describe the materials required for tender. Specifics for AfDB 

projects appear to be handled by AfDB. While LMWP has requested information to support their efforts it 

is currently unable to assess because they have yet to share this information with us. 

Significant capacity building is still sorely needed before LWSC is capable of supplying materials for 

their current daily use let alone the ability to procure major water treatment plants and distribution piping. 

On the positive side, procurement policies promulgated by the Government of Liberia do have strong 

implementation requirements and are supported by the Infrastructure Investment Unit (IIU).  

LMWP engaged a Procurement Specialist to assist in the review of procurement activities. Detailed 

recommendations are included in his report which is attached hereto as Appendix A. 
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Procedure Reviewed Result 

1. Determine if written procedures exist for 
procurement of various materials including capital 
assets, vehicles, fuel, chemicals, office supplies, 
and other materials used in the course of daily 
operations. 

There are no written procedures in place for procurement. The DMD 
Administration does maintain certain standard forms such as an authorization 
schedule, standard payment request forms, purchase orders (without 
exculpatory language), a supply agreement contract and a general competitive 
bidding advertisement. 

2. Obtain a copy of written procedures, if any. No procedures are available but LMWP obtained copies of standard forms. 

3. Determine the composition and make-up of 
procurement departments. 

The procurement department consists of three individuals, the General 
Services Manager, the Procurement Officer and an Expeditor. While 
management deems this adequate, in LMWP’s opinion the organization 
appears short of staff and expects support by procurement committees when 
they are formed. 

4. Obtain a copy of the procurement department 
organogram or organization chart. 

See Organizational Chart Figure 2-4 

5. Determine if minimum qualifications for each 
member of the procurement department are 
defined and if those minimum qualifications meet 
international standard. 

LMWP was advised that the department has minimum qualifications for each 
member of the department and that those qualifications meet international 
standards.   

6. Review qualifications of existing personnel to 
determine if their qualifications/experience meet 
minimum standard. 

All current members of the department meet or exceed stated qualifications 

7. Review and comment on at least one set of 
procurement procedures employed on previous 
PPCC standard procurements. 

When a request for purchase comes into the procurement office the 
Procurement Officer reviews the request with the Commercial Manager then 
discusses the procurement with the responsible department head. If it is 
agreed with Technical Services that the procurement is vital and acquisition 
should take place the Technical Services division will be requested to 
constitute a formal Procurement Committee for this specific procurement. A 
procurement committee must be constituted if the procurement exceeds USD 
2,000. 

8. Review and comment on at least one set of 
procurement procedures employed on previous 
donor standard procedures 

Donor procedures were not provided to LMWP but has been advised by Mr. 
Momoh of the AfDB UWSSP project that they have prepared detailed 
procedure manuals for all departments. These manuals were delivered to key 
management personnel but they have chosen not to distribute them.  
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9. Review and comment on technical specifications 
included in tender document 

Procurement documents provided are only the advertisement. While this may 
be adequate, with a more complex procurement details and technical 
specification must be included in drawings, reports and other documents. It is 
unclear if LWSC has the capacity to produce such documents. 

10. Review and comment on review of bid compliance 
with technical specifications 

The bid reviewed requested specific items but lacked detail. In one 
advertisement there was a request for a Toyota Hilux Double Cabin Pick Up, 
however, specifications such as the fuel to be used, whether it was to be 2-
wheel or 4-wheel drive, among other matters, were missing. Evaluations did 
not define any differences in quality between one quote and another. 

11. Determine who and which agency assisted LWSC 
prepare technical specifications. 

Bid evaluation committees are chaired by the Technical Services Manager and 
others are selected by the Chairman and management. Reasons for selecting 
these members are not indicated in the Committee Composition. 

12. Review and comment on internal capacity of 
LWSC to prepare technical specifications for 
tenders. 

From a review of existing procedures, it is unclear if there is internal capacity 
to precisely define required technical requirements of any bid. The documents 
provided define requirement fairly liberally. 

13. Review and comment on EOI advertisements and 
compliance with international standard. Where 
EOI was issued in conformity with donor rules 
comment on donor review and revisions 

EOI received is for purchase of fuel and lubricants, chemicals, pipes and 
vehicle maintenance. The EOI appears professional but details of items to be 
purchased are unclear as the advertisement lists only lots without specifics. It 
would appear that specifics are noted in the RFP. 

14. Review and comment on RFQ and compliance 
with international standard. Where RFQ was 
issued in conformity with donor rules comment on 
donor review and revisions. 

LMWP has not been provided copies of an RFQ. LMWP requested the donor 
standards but they have not been received as yet 

15. Review and comment on the RFP and compliance 
with international standard. Where the RFP was 
issued in conformity with donor rules comment on 
donor review and revisions 

RFQs have not been provided but the advertisement serves as the RFQ in 
matter that include purchase of vehicles, Chemicals, Pipe and Fittings and 
repair and maintenance services. LMWP feels that a greater level of specificity 
would be needed to comply with international standards. 

16. Review bid opening procedures, rules and 
regulations. Comment on appropriateness of 
procedures and compliance with international 
standards. 

Bid opening procedures are documented in the Quotations Evaluation 
Document. The process appears adequate and in compliance with 
international standard including minutes of the meeting (which was not 
attached to the document forwarded. 

17. Review actual bid opening documents and 
comment on compliance with procedures. 

Minutes not forwarded and it is not possible to comment. 
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18. Review bid evaluation documentation and 
compliance with procedures stated in the RFP. 
Comment on variance with procedures, review 
comments by donor agencies for compliance 
difficulties if any. 

As noted above, there is limited information in terms of a bill of quantities or 
specifications beyond basic data. Scoring is precise and based on a number of 
basic set of criteria. First 50% is based on Corporate experience and the 
remaining 50% is based on compliance with Completion of the bid (not fully 
explained). Winning bidders all had very high ratings (90 and above). 
Evaluation signed by all evaluators and agreed by all parties 

19. Review award procedures and comment on 
compliance with international standard. Where 
donor procedures are employed comment on 
donor comments and concerns. 

Award is based on evaluation and based upon composite analysis and final 
analysis. Award based on responsiveness to request and requirements. 
However, because the BOQ is not detailed it is difficult to understand how well 
the analysis complies with a more complex set of RFP requirements. 

20. Review contract negotiation procedures and 
comment on compliance with international 
procedures. Review contract variances negotiated 
for details. 

LMWP was unable to obtain contract negotiation analyses or discussions of 
variances from contract terms. The contracts LMWP reviewed were basic and 
failed to require a number of key provisions such as force majeure, indemnity 
and other key terms. 

21. Prepare an overall assessment of procurement 
capacity and note deficiencies in either systems or 
personnel 

Procurement systems are basic and are not currently adequate for major 
acquisitions with a details BOQ. It is unclear if members of the bid evaluation 
committees have the background and depth of knowledge to analyze more 
complex sets of transactions. 

22. Prepare a report on assessments; include 
recommendations to strengthen institutional 
capacity. 

Procurement will require significant institutional strengthening. The first basic 
element should include a set of procedures that follow closely the PPCC 
requirements set forth in Liberian Procurement Laws. Procurement officials 
need significant training and development for the department to act as a fully 
functioning professional unit. There is concern that the efforts to improve 
internal procurement may exceed current capabilities and it is recommended 
that a more specific and in-depth analysis be undertaken. 
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Figure 2-4: LWSC Procurement Unit 
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2.1.3.6 Inventory Management 

Inventory management is vital to the function of any utility but more important to a utility with a number 

of branch or subsidiary operations as envisioned for LWSC. Inventory management will ensure that all 

goods and materials are recorded and accumulated to understand if replacement parts or chemical are 

available for water treatment and repairs. It will provide a perpetual inventory to allow management to 

understand how much is invested in key assets. It will further allow the company to plan how and when to 

purchase replacement supplies based on achieving the best prices from suppliers. 

With a strong inventory management system, companies can determine at what level of purchase they can 

order directly from manufacturers to obtain price discounts and avoid distributer fees. Finally, a strong 

inventory management system will ensure that vital tools, spare parts, chemicals, replacement parts and 

other operating necessities are never in short supply. 

Currently, LWSC has inventory management software but does not use the system. When they purchased 

their current software, the inventory package was included along with the General Ledger, Billing and 

Collection, Accounts Receivable, Accounts Payable, and Payroll software packages. When queried the 

Deputy Managing Director – Finance admitted that he has not been able to implement the system because 

his team lacks the necessary capacity to create purchase orders, develop receiving and requisition 

documents, ensure effective shipping documents are available and develop and record a perpetual 

inventory management system that is sorely needed. 

LMWP strongly recommends working closely with the DMD-F to develop an inventory management 

program that can more effectively manage the movement of goods, fuels, chemicals and other materials 

within LWSC. Without an effective system, there is significant concern that Outstation purchases and 

needs will continue to go unfulfilled.  



 
 
  SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 67 
 
 

TABLE 2-5: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM INVENTORY CONTROL 

Procedure Reviewed Date Result 

1. Determine if written procedures exist for inventory 
management and control in Monrovia, Kakata, 
Zwedru and Buchanan. Do the procedures vary or 
are they the same in each location 

04/27/12 There are currently no written procedures for inventory management. 
LMWP has been advised that there is no perpetual inventory in any 
of the three locations where inventory is held nor is there a 
purchasing protocol that tracks, adjusts and purchases. There is no 
requisition system and goods are not always received at the 
warehouses. 

2. Obtain a copy of written procedures, if any. 
 None 

3. Determine the composition and make-up of 
inventory management department. 

 There is only one staff in each location that is responsible for 
inventory management. The DMD Finance recognizes a need to 
upgrade systems but admits that he cannot locate an individual in the 
organization with the ability for professional material management. 

4. Obtain a copy of inventory management 
department organogram or organization chart. 

 None 

5. Determine if minimum qualifications for each 
member of the inventory management department 
are defined and if those minimum qualifications 
meet international standard. 

 No Staff 

6. Review qualifications of existing personnel to 
determine if their qualifications/experience meet 
minimum standard. 

 No Staff 

7. Review and comment on whether a perpetual 
inventory is available or exists. Determine if 
inventory is recorded by date of purchase and 
aged by FIFO inventory standards. 

 No perpetual inventory. 

8. Review and comment on quality of inventory of 
spares. Review and comment on chemicals and 
whether number of day’s usage is regularly 
tracked. 

 No inventory. Spares are delivered to White Plains but there is no 
formal receiving system, no requisition system nor any method of 
control prior to forwarding to be used. 

9. Review and comment on spare part requisitions. 
Review process and time to fill orders. Give a brief 
overview of impediments to approval and quick 
reaction to spare part needs and effect on repairs. 

 No system of requisitions. Parts are purchased and used as needed 
but are not received by inventory staff and there is often confusion in 
payment 
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TABLE 2-5: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM INVENTORY CONTROL 

Procedure Reviewed Date Result 

10. Review and comment on chemical requisitions. 
Review process, approvals and time to fill orders. 
Give a brief overview of impediments to approval 
and fulfilling orders to ensure safe water 
standards are met. Review day’s sales in 
inventory where appropriate. 

 No system of requisitions. Items are purchased and used as needed 
but are not received by inventory staff and there is often confusion in 
payment. 

11. Review and comment on fuel requisitions. Review 
process, approvals and time to fill orders. Give a 
brief overview of impediments to approval and 
fulfilling orders to ensure continuous operation of 
generators. 

 No system of requisitions. Items are purchased and used as needed 
but are not received by inventory staff and there is often confusion in 
payment. 

12. Visit inventory site and review orderliness and 
ease of location for all inventory items including 
spares and chemicals. Select 3 spare parts at 
random and trace these parts to storage location. 
Record results. 

 Since there is no staff the inventory is difficult to measure and assess 
for orderliness. Inventory is limited to extra meters that are to be 
installed 

13. Prepare an overall assessment of inventory 
system capacity and note deficiencies in either 
systems or personnel. 

 Overall inventory capacity does not exist. In conversations with the 
DMD Finance the company owns inventory management software 
but is unable to use it because of a lack of capacity or systems. 

14. Prepare a report on assessments: include 
recommendations to strengthen institutional 
capacity. 

 LWSC needs to start from scratch, hire a materials management 
specialist, develop a goods receiving, requisition, shipment program 
and more effectively manage inventory coupled with a purchase 
system utilizing EOQ or other inventory management system. 
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2.1.3.7 Billing 

In order to analyze the capacity of LWSC to effectively manage outstations LMWP needed to review a 

number of key procedures critical for outstation performance. Those key elements are certainly their 

current activities in Monrovia, Kakata, Zwedru and Buchanan. As you will note above, those activities are 

either limited or in need of significant strengthening. The other areas essentials to proper outstation 

management13 include Billing, Collection, Inventory Management and Procurement. With strong 

operations in each area: invoices will be sent to customers; local commercial managers will be able to 

collect funds vital to Outstation management; fuel, chemicals, spare parts, and other materials can be 

delivered quickly and effectively to keep operations running at full production levels; and equipment and 

maintenance materials can be procured in a rapid and efficient manner. 

Below we analyze the current status of each operational element to determine capacity-building needs at 

the central level required to manage each operational category. 

Billing procedures are in place and operating effectively. Table 2-6 provides a review of the billing 

section resulting from questions that were posed to the Deputy Managing Director for Finance (DMD 

Finance). The DMD Finance has been working diligently to improve the accounting system and by and 

large the Accounts Receivable – Billing system works fairly well. The billing system is described in 

Table 2-6 under item 7. Invoices appear to be issued by month’s end and are delivered on time. While 

there are some control deficiencies, principally in the absence of written procedures, these can easily be 

corrected. 

There is concern that tariffs are exceptionally low and tariff increase requests cannot be made without real 

justification. There is a need further to allow tariffs to be used in a different manner. Currently, all 

customers with a similar profile pay a flat rate. A block tariff structure, on the other hand, would charge 

an increasing amount for increasing bands of usage (i.e., 0 to X gallons cost $A/gallon, X to Y gallons 

cost $(A+K)/gallon, etc.).  Such a structure would encourage conservation of water and define a lifeline 

tariff. Further business tariffs, known as Demand and Non-Demand, are not rationalized as part of the 

lifeline tariff factor. Demand tariffs are paid by large or industrial customers who require more than 

500,000 gallons each month.  Non-demand applies to business usage lower than the 500,000 threshold. 

Currently, LWSC receives a subsidy based on net cost in excess of billing. Subsidies should be based on a 

defined set of users and not on overall operations. 

In LMWP’s analysis of billing capacity (Table 2-6), it is clear that there are some gaps in overall internal 

accounting control, such as the lack of current written procedures consistent with existing operations. 

However, billing software and processes appear generally adequate and adaptable to outstation operations 

as noted below. What is of concern is the current requirement that billing is done out of Monrovia. 

LMWP understands that billing was assumed by Monrovia because local management was not billing and 

collecting sufficient funds. The reasons are varied but there need to be incentives and penalties in place to 

encourage proper behavior. The billing by Monrovia can only be a temporary measure before it must be 

abandoned as impractical. 

Finally, current software suits the purpose very adequately however, as the system expands to other profit 

centers, LMWP recognizes that a software upgrade will be needed to provide effectively for outstation 

                                                      

13We are using the term Outstation in conformity with current practice. In most utilities, these operations would be accounted for as 
either a branch, an unincorporated business unit profit center of the company, or a subsidiary, an incorporated business unit 
profit center. 
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billing. Consideration should be given to purchasing this upgrade and if available through LMWP would 

be funds well spent. 
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TABLE 2-6: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM BILLING 

Procedure Reviewed Date Result 

1. Determine if written procedures exist for billing of 
customer invoices in Monrovia, Kakata, Zwedru 
and Buchanan. Do the procedures vary or are 
they the same in each location? 

4/16/12 There are written procedures for billing customer invoices but they 
are outdated. There is a computerized billing system in place using 
Quantam Sage 2011 Software. The Billing system is communicated 
via verbal instructions and verbal training procedures but not formally 
written down. 

2. Obtain a copy of written procedures, if any. 
4/16/12 None that are currently in use. LMWP has been advised that written 

procedures are being formulated. 

3. Determine the composition and make-up of billing 
departments. 

4/16/12 Billing department is led by the Commercial Services Manager and 
he has 14 meter readers, 11 billing officers, 4 billing supervisors, and 
6 Assistant Commercial Managers for various types of customers. All 
billing is concluded through the Commercial Services Department. 
The ratio of billing staff to customers 1:50. 

4. Obtain a copy of billing department organogram or 
organization chart. 

4/16/12 See Figure 2-5 organization chart attached. 

5. Determine if minimum qualifications for each 
member of the billing department are defined and 
if those minimum qualifications meet international 
standard. 

04/16/12 Staff qualifications do not include specific accounting or financial 
education or training but most meter readers are high school 
graduates and First Degree holders in other departments. The staff in 
the billing department is generally clerical and trained to a standard 
where they can enter data in compliance with rules set forth by the 
DMD Finance. The staff generally understands their job and function 
with limited cross training or knowledge of other financial areas. 

6. Review qualifications of existing personnel to 
determine if their qualifications/experience meet 
minimum standard. 

04/16/12 Generally staff is qualified for clerical functions entailed in recording 
transactions. About 60% meet the minimum standard of high-school-
educated meter readers and first degree holders in other areas. 

7. Review and comment on meter reading 
procedures. If possible accompany a meter reader 
on visit to house meter readings. 

04/16/12 Meter reading is handled by billing officers for each location. The 
billing officer travels in his territory collecting billing cards from each 
meter at the end of each month and a new card is inserted into the 
meter. The billing officer then turns over each card to the IT 
Department for entry 
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TABLE 2-6: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM BILLING 

Procedure Reviewed Date Result 

8. Review and comment on recording of meter 
readings: review for reasonableness and error 
checking before computer entry. 

4/16/12 Meter readings are input then IT prepares a pre-billing register. The 
pre-billing register is then handed to the Assistant Manager 
Commercial Service for review of reasonability. The Assistant 
Manager reviews the billing and compares to prior bills noting any 
large differences and checks manually an unspecified number of 
meter readings and notes any changes for IT. Once all changes are 
entered and reviewed the Assistant Manager signs off on the billing 
register and IT is ready to bill 

9. Review and comment on data entry procedures, 
data cleaning and procedure for re-reading 
meters, if any. 

04/16/12 Data cleaning is in the hands of only the Assistant Manager 
Commercial Services. While he reviews for reasonability there is no 
specific report that analyzes reasonability. The manual review of 
meter readings should be done at a specific level or percentage of 
the total bills to ensure that a minimum sample is implemented and 
reasonability checks should be initialed by the Assistant Manager to 
indicate that the check was executed. Finally, a final review by the 
Commercial Services Manager should be part of the data-cleaning 
exercise. 

10. Review and comment on preliminary data to 
determine if any reasonability checks or negative 
billing amounts are flagged. 

04/16/12 Reasonability checks and negatives are included but not necessarily 
flagged. The check requires the Assistant Manager to be 
conscientious and the checks can be considered random with no 
minimum threshold achieved.  

11. Review and comment on Bill printing and 
distribution. Determine how bills are delivered to 
customers and what certainties there are that Bills 
are properly delivered. Describe the procedure. 

04/16/12 When the Assistant Manager signs off on the pre-billing register, the 
register is returned to IT for printing of invoices. The invoices are then 
printed and distributed to the respective Assistant Managers. The 
Assistant Managers give one final review and forward the invoices to 
the Billing Officers who are responsible for delivering the invoices to 
each customer. While invoices are delivered, there is no procedure 
for customers to sign for the invoice. Some uncertainty exists on 
whether the invoices are received but the DMD Finance believes that 
almost all bills are delivered and procedures are in place to 
disconnect unpaid invoices within 30 days if not paid. 

12. Review and comment on internal capacity of 
Billing Department to assure bills are 
mathematically correct, issued to the right 
customer and delivered monthly on a timely basis. 

04/16/12 All invoices are prepared by computers. There is no manual check to 
ensure that the invoices are mathematically correct nor is there a 
system in place to ensure the bill is delivered to the customer. 
However, if the bill is not settled within 30 days of the billing date the 
account is subject to disconnection which encourages customers to 
request the invoice if not delivered and to pay promptly. 
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TABLE 2-6: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM BILLING 

Procedure Reviewed Date Result 

13. Review Accounts Receivable listing to determine 
when customer bills are recorded in Accounts 
Receivable files and any delay in recording. 

04/16/12 LMWP reviewed the on-line Accounts Receivable system and find 
current Accounts Receivable reasonably accurate and up to date.  
The on-line system is updated immediately when payments are 
received at Monrovia. Where customers pay at the bank, the receipts 
are notified by the bank to LWSC who records amounts when 
received. If payment is by check then the check is recorded in LWSC 
each day checks are received. The system is relatively secure and 
accurate. 

14. Prepare an overall assessment of billing and 
meter reading capacity and note deficiencies in 
either systems or personnel 

04/16/12 While the billing system would benefit from more structure for review 
of meter readings it appears to work reasonably well for Monrovia 
systems. Unfortunately, the only functioning outstation system is 
located in Kakata and all billing is done in Monrovia. This existing 
system needs some minor strengthening but mostly it needs a real 
operations manual, training procedures for new staff, and distribution 
of said materials to field offices and outstations. The DMD Finance 
expressed concern that if billing is in the hands of the outstations he 
is fearful of loss of control. It was pointed out and agreed to that if 
there were daily internet connections and an overnight transfer of 
data, reports and information could be reviewed daily in Monrovia and 
data analyzed accordingly. 

15. Prepare a report on assessments: include 
recommendations to strengthen institutional 
capacity. 

04/16/12 Recommendations for institutional strengthening concern capacity at 
all outstations. Since LMWP is engaged in preparing systems for the 
three target cities it is difficult to engage in an exercise in billing at 
outstations without an example or pilot to go by. With strong positive 
examples of water billing the institutional development for each of the 
target cities can proceed with LWSC as a strong partner for each 
community. 
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Figure 2-5: LWSC Commercial Service Department Organization Chart 
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2.1.3.8 Collections 

Funds are regularly collected from accounts that receive water, particularly in Monrovia. These funds are 

generally received in cash paid at the Monrovia LWSC main office on King Sao Boso Street. The receipts 

are logged directly on line and reconciled with the daily deposit. The Deputy Managing Director Finance 

can follow the amounts received with a live system that reviews all receipts in real time daily. The funds 

are deposited daily into the bank and the amounts deposited reconciled to the daily deposit slip. 

For control purposes bank reconciliations are not performed at the Cashier’s office but are performed by 

General Ledger Accountants as part of their General Ledger internal controls. The system appears to 

operate reasonably well and both the Accounts Receivable balances and Cash in the bank easily 

reconciles to the General Ledger. 

More problematic, however, is the issue of funds received in the Outstations. At present, the only 

functioning outstation operation is in Kakata. The Billing Officer is responsible for meter reading, 

presenting the meter readings in Monrovia and returning to Kakata with invoices for customers. This 

same Billing Officer, after distributing the invoices, collects the funds and prepares the funds for 

presentation to Monrovia. It is only in Monrovia that there is a real separation of responsibilities. The 

troubling aspect in Kakata is that one party is involved in meter reading, invoice distribution, collection 

and then bringing funds to Monrovia for deposit.  Ideally there needs to be a separation of responsibilities 

to avoid any appearance of impropriety. 

The outstanding Accounts Receivable of LWSC at 29 February 2012 is approximately USD875,000. Of 

this amount approximately 60% is past due from 2009 and prior. These amounts are generally 

uncollectable but no system exists to collect these past-due sums or write off amounts that cannot be 

collected. The Deputy Managing Director Finance further acknowledges that these are likely to be written 

down by year’s end but only when the final annual financial statements are issued. 

There is a real need to develop a system to collect past-due amounts even after the customer has been 

disconnected. Legal proceedings can be implemented to encourage payment. Further there needs to be a 

procedure to allocate a certain percentage of accounts receivable that will be recorded as an Allowance 

for Doubtful Accounts to record potential losses based on historical figures and reduce the income shock 

that is likely to come when almost USD525,000 is written down at the end of the year. 

Finally, the company should consider developing a Treasury position to invest funds for overnight 

deposit, manage finances effectively, manage borrowings and apply for loans where long-term financial 

needs demand a skilled professional to attend to the cash needs of the Corporation. While the Corporation 

as a Public-Owned organization depends on Government support for continued operation, keeping the 

Ministry of Finance informed on cash needs, funding requirements, upcoming large expenditures, short 

and long-term borrowing will allow the organization to provide a management capacity that will alleviate 

any misgivings on the part of Government. 

Again LMWP reiterates one basic concern regarding local outstation accounting and reporting. The 

current computer software does not provide for branch or subsidiary accounting ledgers for Accounts 

Receivable. As the number of Outstations increase and needs expand, LWSC will need this improved 

software to interface with all Accounts Receivable information and consolidate financial performance. 

Below are answers to specific questions from this analysis. 
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TABLE 2-7: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM COLLECTION 

Procedure Reviewed Date Result 

1. Determine if written procedures exist for collecting 
customer invoices in Monrovia, Kakata, Zwedru 
and Buchanan. Do the procedures vary or are 
they the same in each location 

04/16/12 There are no written collection procedures in any location including 
Monrovia. Operations in Kakata are under direct control of Monrovia. 
For Kakata, the billing officer travels to Kakata and for several days 
travels to meet customers, collects money and deposits all collection 
with the Monrovia collections department located at the Monrovia 
Head Office on King Sao Boso Street.  

2. Obtain a copy of written procedures, if any. 
04/16/12 There are currently no written procedures but the DMD Finance 

recognizes the benefit in having such procedures. Unfortunately he 
advises that he does not have the time or manpower to prepare such 
procedures. 

3. Determine the composition and make-up of 
collections department. 

04/17/12 The collections department is generally located in Monrovia and 
includes billing officers, Assistant Commercial Managers, cashiers 
and Cashier Supervisor. The team records payments made by 
customers who pay their bills directly at the local office in cash or by 
check. 

4. Obtain a copy of collection department 
organogram or organization chart. 

04/17/12 The department is organized under the Senior-Accountant, Chief 
Cashier and the Assistant Cashier who is responsible for collection of 
Kiosk, trucks and other receivables. They are responsible for 
maintaining Accounts Receivable including recording all payments, 
reconciling receipts with cash deposits and preparing bank 
reconciliations when bank statements are received. 

5. Determine if minimum qualifications for each 
member of the collections department are defined 
and if those minimum qualifications meet 
international standard. 

04/17/12 There are two qualified accountants working in the Cashier’s office 
which is manned by 4 people. Two clerks enter amounts received 
and all reconciliations are performed by the two accountants in the 
office. About 60% of all staff meet minimum qualification standards. 

6. Review qualifications of existing personnel to 
determine if their qualifications/experience meet 
minimum standard. 

04/17/12 The staffing of the Cashier’s Office is consistent with the needs of the 
organization. Knowledge of funds on deposit, interest earned 
overnight deposits is not something that is regularly done at LWSC 
since funds are generally scarce. However, some benefit could be 
achieved through Money and Banking programs for the Cashier and 
his staff. They would benefit from having a Treasurer should funds 
become more liquid. 
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TABLE 2-7: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM COLLECTION 

Procedure Reviewed Date Result 

7. Review and comment on Accounts Receivable 
accounting. Determine if Accounts Receivable are 
aged by oldest outstanding invoice. 

04/17/12 Accounts receivable appears well managed and the accounting 
department generates an aged listing of accounts receivable. 
Because the Accounts Receivable interfaces with the General Ledger 
they always reconcile amounts outstanding with the Balance Sheet. 
Each invoice when forwarded includes an aged analysis of the 
customer’s account and advised delinquent customers on their 
obligation to pay along with a statement that indicates that they are 
subject to disconnection if they do not pay 

8. Review and comment on rules regarding 
disconnection for late payment, penalties for late 
payment or other rules that encourage customers 
to pay bills early or on time. 

04/16/12 Disconnection rules are very tight and specific. Failure to pay within 
30 calendar days of the invoice date will subject the customer to 
disconnection. While this is the rule it is unclear if disconnection 
occurs regularly. In certain instances accounts receivable errors may 
not be corrected quickly and as a result there may be outstanding 
amounts that must be adjusted. It is for this reason that 
disconnections are often delayed. 

9. Review and comment on collection of Monrovia 
outstanding bills. Note locations, procedures, and 
how payments are recorded and deposited in the 
bank. Note any control deficiencies. 

04/16/12 Payments are made in three distinct manners. First, customers come 
directly to LWSC’s office on King Sao Boso Street in Downtown 
Monrovia and pay in cash for monthly service. Second, they can send 
a check to the office and the check is deposited with the daily deposit. 
The Accounts Receivable department credits all checks daily. Third, 
customers can go to any bank and directly deposit funds into LWSC’s 
account. A statement is sent by each bank listing customer numbers 
and amounts paid. This amount is recorded when received by the 
Accounts Receivable department. Customers are charged LD5.00 for 
each payment. 

10. Review and comment on collection of Outstation 
outstanding bills. Note who collects the funds, 
what controls are in place to ensure honesty, who 
is responsible for deposit, and where and how  
deposits are reconciled to outstation bank 
statements. 

04/16/12 Funds are collected only for Kakata and done by the Billing Officer. 
Funds are then brought back to Monrovia and deposited with the 
daily Monrovia deposit. Because there is limited oversight and no 
separation of duties for the party that reads the meters, forwards the 
invoices and collects funds, there is some concern that controls are 
lacking. There needs to be a review of this system and in particular 
devolution of responsibility to local staff to manage invoices, collect 
funds, and deposit and reconcile amounts collected in the books and 
records of the local office. 
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TABLE 2-7: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM COLLECTION 

Procedure Reviewed Date Result 

11. Review and comment on collection entry into the 
automated Accounts Receivable system. Are 
inputs reconciled to bank deposits and later 
compared to bank statements? 

04/16/12 Funds are deposited by the Cashier after review and approval by the 
Senior Accountant Chief Cashier. Cash is recorded on-line daily and 
can be tracked by both the Chief Cashier and the DMD Finance. The 
online cash recorded is regularly reconciled with the cash deposit in 
the bank. Controls are in place and function effectively. 

12. Review and comment on Outstation collection 
entry into the automated Accounts Receivable 
system. Are inputs reconciled to bank deposits 
and later compared to bank statements? 

04/16/12 Funds are entered into accounts for Outstation payments when 
received in Monrovia. While the Billing Officer collects the funds he 
does not directly enter the funds he collects. This is done at the 
Cashier’s office. Bank deposits and funds received are regularly 
reconciled in Monrovia. No bank accounts exist at the Outstation, 
hence nothing can be entered. 

13. Review and comment on Accounts Receivable 
statements issues to customers. Determine if 
aged accounts receivable are indicated and 
penalty/disconnection procedure advised. 

04/16/12 Statements include details of balances brought forward, payments 
during the month and past-due amounts. The bill states specifically 
where past-due amounts are presented that “This bill must be settled 
immediately to avoid disconnection”. 

14. Review and comment on Accounts Receivable 
complaint system and determine procedures to 
address unpaid amounts and determine what is 
done when a situation arises. 

04/16/12 There is a regular complaint system in effect whereby if a bill is 
requested for review by a customer it is transferred to the 
Commercial Manager for that location. The Commercial Manager will 
review the bill and the meter reading. If the bill and the reading 
appear correct nothing will be done. However, if the customer 
continues to be concerned the Commercial Manager may send out 
the Billing Officer to reexamine the meter reading. If the bill is found 
to be in need of correction, the Commercial Manager will prepare a 
correction credit and send it to the Commercial Service Manager for 
approval. In the absence of the Commercial Services Manager the 
DMD Finance Approves 

15. Review and comment on Accounts Receivable 
write-down procedures and determine under what 
circumstances accounts are considered 
uncollectable. 

04/17/12 Currently, no procedures exist for writing down Accounts Receivable. 
Where outstanding amounts exist there is limited follow up to collect 
delinquent accounts except to disconnect. Customers who are 
disconnected don’t pay and the company does not have further 
procedures to sue or otherwise collect funds. Presently, about 60% of 
all Receivables are more than 1 year past due, mostly from 2009 and 
prior. Collecting these amounts is unlikely and there will be write 
downs once reviewed by the DMD Finance 
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TABLE 2-7: INSTITUTIONAL ANALYSIS CAPACITY REVIEW PROGRAM COLLECTION 

Procedure Reviewed Date Result 

16. Review Balance Sheet reserves for uncollectable 
accounts. Determine how this reserve is 
established and if it is periodically reviewed to 
determine the adequacy of the provision. 

04/17/12 The company does not record a regular allowance for doubtful 
accounts on its books and records. They only record losses when an 
account is written down. No write-downs have occurred for more than 
2 years. 

17. Review Accounts Receivable listing to determine 
when customer collections are recorded in 
Accounts Receivable files and any delay in 
recording. 

04/16/12 There are only limited delays in recording Accounts Receivable 
payments and collections. Accounts Receivable records are generally 
up to date. With the exception of old outstanding unpaid amounts the 
records are generally accurate and reflect the course of business 
activity. 

18. Prepare an overall assessment of collection 
capacity and note deficiencies in either systems or 
personnel. 

04/16/12 There are some internal control weaknesses in Outstation collections 
particularly as relates to a separation of duties for meter reading, 
billing, and collection. Personnel seem suited for the job at hand and 
approvals for changes are addressed to the proper parties. Cash 
management capacity could be strengthened including the ability to 
project cash collections, cash needs, money and banking, and fund 
management 

19. Prepare a report on assessments; include 
recommendations to strengthen institutional 
capacity. 

04/17/12 Collection appears to be performed in accordance with reasonable 
standards.  Havnig payments made to the Cashier in Monrovia or via 
check or bank deposit is a strong measure for receiving and 
recording funds deposited. As noted above the issue of collections at 
outstations is troubling and systems need to be implemented for 
greater autonomy and accountability for outstation management 
billing and collection. 
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2.1.3.9 Business Planning 

2.1.3.9.1 Management Retreat 

It has been recognized that all water utilities benefit from planning for new investments, determining how 

to meet consumer needs and maximizing coverage and revenue. In conversations with senior management 

and the institutional specialist hired by the African Development Bank, LMWP recognizes that 

developing a full business plan for LWSC would not only benefit investments provided by AfDB but also 

those provided through the LMWP project.  

LMWP’s efforts have been toward a collaborative effort to build business planning tools for LWSC. 

These tools will allow them to determine the future direction of the organization and will more 

importantly allow the benefits of new investments in water supply infrastructure to be properly managed 

with a financial system to support operations and on-going maintenance.  

As an introduction to the business planning process, LMWP along with the AfDB conducted a 

management retreat on April 20, 2012. 

The retreat relied on the efforts coordinated between the LMWP ISR Specialist and UWSSP’s 

Institutional Specialist. The ISR Specialist took the lead in developing the Management Retreat strategy 

but further communicating the goals and objectives to the Institutional Specialist and to the MD, LWSC 

after discussion with Municipal Water’s Chief of Party. The specific goals and objectives of the “First 

LWSC Management Retreat” were: 

Goal 1:  To agree on the long-term vision for LWSC and its staff. 

Goal 2: To determine LWSC’s mission and the activities it will engage upon to meet its long-term 

vision. 

Goal 3: To define LWSC’s values and the actions it will engage in to instill those values in its 

management, employees and stakeholders. 

Goal 4: To prepare a self-evaluation of LWSC’s operations and management that would lead to a 

capacity-building initiative consistent with LWSC’s current state of affairs and perceived 

deficiencies. 

While the Management Retreat was prepared to develop an improved strategic planning capacity LMWP 

did not expect that a strategic plan would emerge from this one-day retreat. Instead, the goal was to get 

Management to discuss the three essential questions, i.e.,” What do we do”, “For whom do we do it” and 

“How do we excel”. 

LMWP prepared a series of tools to assist the process and introduced a SWOT analysis concept, a system 

pyramid, and a PEST analysis. 

The SWOT analysis allows management to define is “Strengths” Weaknesses” Opportunities” and 

“Threats”. While this analysis is normally tailored to for-profit, shareholder-owned businesses, experience 

in many countries including Indonesia and Egypt has shown applicability for this analysis to LWSC’s 

current situation.  
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LMWP expects to couple the SWOT analysis with a PEST analysis. Simply put PEST14 stands for 

Political, Economic, Social and Technological analysis. It is an analysis that allows you to determine the 

socio-economic framework of an organization to better outline issues that may be beyond its control but 

will have a significant impact on its overall approach and strategy. 

Finally a system pyramid defines the key leadership characteristics required for strong decision making. 

This process is a standard decision-making tool and is aimed at allowing management to develop a 

successful and sustainable transformation of organizations. It requires leaders who understand and can 

manage change. 

At the simplest level, managing change means: knowing what you want to accomplish and creating a 

compelling vision that motivates others; understanding stakeholders and communicating with them early, 

consistently and often; and managing the varying levels of support and resistance that will inevitably 

emerge in response to any change. 

Change Leadership is a skillset that is required throughout any deployment, from planning and executing 

to sustaining improvements. 

Change Leadership is essential for both high-level executives and program leaders, who are responsible 

for setting the vision, communicating the vision, and making the changes happen. 

As the pyramid notes there are a variety of skillsets that are needed to effectively manage this change, 

starting with the ability to measure performance and track 

processes. Without the ability to measure, the ability to manage 

results, establish a baseline and determine effective change will 

be meaningless. 

2.1.3.9.2 LMWP Self-Assessment 

Of most importance to LMWP during the retreat was the self-

assessment analysis. The self-assessment form was prepared for 

two distinct analyses: first, to assess operating capacity, and 

second, to assess management capacity. 

LMWP adapted the self-assessment tool from similar self-assessment models used for evaluating public 

organizations and their ability to define and effect strategies and utilize resources to more effectively 

provide services to their communities/constituents. The use of this model would assist water utilities, their 

parent companies, Boards of Directors and Ministerial counterparts to identify capacity strengths and 

challenges within their organizations. From this assessment LMWP has been able to evaluate the results 

alongside LWSC management to establish capacity-building gaps, targets and goals. As such the tool is 

primarily a diagnostic and learning tool for water utilities engaged institution redefinition, reform or 

development. 

The tool requests participants for each capacity element rate the organization’s status or level of 

performance. The ratings are from Level 1 to Level 4. Corresponding to each level of capacity is a 

description of what is meant by that level of capacity.  The analysis was completed by 11 attendees. 

Unfortunately LMWP was not able to use all 11 since some of the participants did not respond to all 

questions. Hence 2 were discarded after attempting to have all completed successfully. The responses 

                                                      

14PEST is also called PESTLE as many of these analyses include legal on top of the other analyses. We will decide as we proceed 
on whether to include the legal analysis at this stage. 
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ranged widely. Some responses indicated that all 5 elements were near excellent while others indicated 

there was an absence of procedures, training programs, technology, and outreach programs. The 

questionnaire is attached as Appendix M. . 

The self-assessment examined 5 distinct areas: 

1. Staff – are staff in place with the requisite background both in education and experience? 

2. Training – do training programs exist to increase staff capacity and improve overall performance? 

3. Procedures – does the corporation have adequate procedure manuals that are universally shared and 

used as a training and guidance tool? 

4. Technology – does the corporation possess and utilize sufficient technology in all its processes to 

meet modern professional standards? 

5. Outreach – does the corporation have consumer and community outreach programs to inform, educate 

and communicate with its constituents on a regular basis? 

The self-assessment recorded responses in 6 different operating areas – water production and delivery, 

O&M, billing and revenue collection, complaint handling, internal administration and regulatory 

functions. 

Figure 2-6: Operational Capacity Assessment Summary 

 

The self-assessment indicated that the corporation by and large was at either level one (having limited or 

no procedures, staff without pre-requisite skills, poor or no training programs, limited technology and 

limited outreach) or level two (meeting some requirements but failing to broadly share standards, training, 

and technology and in need of strengthening). 
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The self-assessment matches with LMWP’s observations. During discussion periods following the self-

assessment, there was overall agreement that capacity-building programs need to be designed. Those 

capacity-building programs included amending existing procedures (prepared by the AfDB) with current 

practice, adopting already prepared job descriptions with universal understanding of the basis for those 

job descriptions, and finally a program that increases the capacity of local staff and management. As was 

discussed during the meeting, once a strong performer is promoted there needs to be some training that 

will provide the basic management tools he/she will need to succeed in managing people. Currently, there 

is some training but its adequacy needs to be reviewed. 

A further self-assessment, known as the Water Utility Capacity Assessment Template, was provided to all 

senior managers (Managing Director and Deputy Managing Director level). Unfortunately LMWP only 

received a completed form from the Managing Director. While the assessment indicates that the 

Corporation is moving forward in Leadership but lacking in Operational Capacity, it must be reviewed in 

context. 

In discussions with most of the mid-level managers there was great concern that upper management be 

more responsive and supportive to mid-level management and provide training, develop communication 

programs, and formulate long-range plans with these managers as a prime mover in the process. There 

was the general feeling that senior management did not consult with their staff and that middle 

management did not share the same vision, mission and values as senior management. 

This comment was punctuated by the failure of several Senior Managers to attend all sessions of the 

Management Retreat. There was widespread disappointment that when discussing a shared vision, 

determining the corporate mission, developing a strategy and discussing financial planning, the key 

decision makers in those roles were absent.  

There were several key outcomes discussed during the meeting. The first was the issue of regulation and 

tariff. This is a sore subject as the Corporation sells water at below unit cost. However, despite this there 

has never been a comprehensive analysis of costs and a presentation of full cost recovery tariffs to 

regulators or the general public. Hence the subsidy paid by Government is not fully justified. There is 

desperate need for LWSC to prepare a long-range business plan that determines: its development needs, 

future infrastructure investments, funding requirements and arrangements, staff capacity development 

needs, and a structure to service all communities. 

Everyone agreed that at the moment LWSC managers were doing crisis management and were not 

concentrating on the strategic direction of the organization. 

The AfDB Institutional Specialist concentrated on working with LWSC to develop a strategic vision of 

the organization’s future. LMWP however is focused on a management structure for outstations that, once 

investments are made, will need to be effectively managed for results.  

During discussions it became obvious that current outstation operations are limited and ineffective. The 

current management dilemma is that they do not have a plan for outstation management and local 

outstation managers are not empowered to manage the operations and are there only as Monrovia sees fit. 

There was also consensus that if they will need to manage these outstation operations the corporation will 

need to change the current direction. 

As discussion ensued the basic issue of logistical support became paramount. Outstation management was 

almost monolithic in its endorsement to empower outstations to manage operations including but not 

limited to operations finance. Further discussion articulated the need to provide capacity building, 

financial management autonomy, and performance incentives for outstation management. 

As LMWP progressed it became clear that AfDB has funding for infrastructure investments but may not 

be responsible for providing institutional capacity building for outstation management. LMWP has funds 
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for capacity building as it affects the three target cities it will be assisting. The concern is that without a 

viable utility to model utility management in the three target cities, any model envisioned may be difficult 

to implement. Also, any institutional format that is untried or untested will have a lower chance of success 

than an already tested and crafted model. 

The general consensus was that AfDB would best handle management capacity building for the Monrovia 

System and LMWP would best concentrate on developing a replicable outstation management capacity 

building program. 

While LMWP agreed to this approach, LMWP countered that there should be general agreement with 

AfDB on the approach and a work plan developed by the ISR Specialist and AfDB Institutional Specialist 

on how best to define the objectives and how to accomplish them. 

As the meeting was closing a discussion with the Managing Director ensued. LMWP noted that 

strengthening LWSC would also mean strengthening management through a series of capacity-building 

efforts. LMWP noted that there might be the possibility of Senior Management development that could 

assist them in Corporate Planning, strategic visioning and other key programs that would provide him 

with a more creative and effective outlook toward LWSC management. 

2.1.3.9.3 Special Initiatives — Caldwell Treatment Plant 

Water Health International (WHI) is a private company that designs, builds and operates water systems to 

improve the level of service. They have conducted water utility projects in 6 countries (India, Bangladesh, 

the Philippines, Ghana, Nigeria and now Liberia).  He described WHI as being in the micro-utility 

industry and they currently have about 500 sites that sell “bulk” water.  The Caldwell, Liberia project was 

anticipated to serve a population of 10,000, so it would be in the population range of the LMWP target 

cities.  They have plans to serve more locations in Liberia, but the future sites have not yet been 

identified.   

Their approach, in simple terms, includes locating a service area and testing the water supply, be it 

groundwater or surface water (Caldwell is surface water).  Based on the water quality, they add to their 

base water treatment system to address particular concerns in the water supply such that the treated water 

meets WHO standards.   

The Caldwell Plant currently relies on generator power if a grid system is not available.  They are also 

working on a solar power alternative and anticipate that it will be constructed and tested in about 4-6 

months.   

Their approach is to develop decentralized systems, because of inherent problems associated with large 

centralized projects.  The do not pursue options in which a system is immediately turned over to a 

community.  Their policy is that if a turn over occurs that it is doomed to failure, despite the initial best 

intentions and quality of the management and operations, the management and operation will collapse.  

This often occurs in turning a project over to an administration because conditions, policies, priorities and 

personnel change over time.   

WHI works with the community from the start, but with the intention that WHI operate the system.  They 

generally enter into a 10-15 year agreement for which they will operate the system, before it is either 

handed over to the community or the agreement of operation is extended.  They have operated in this way 

for 7 years, (the age of their oldest facility) so they have not yet turned a project over to the community.  

WHI is starting up approximately 10-15 projects each month in their six countries of operation.  The 

modular nature of their base design allows for fast construction.  He indicated the Caldwell Liberia 

project only took 6 week to construct.  It is a standardized treatment system, with standardized metal 

frame construction, composed on a simple slab foundation. 
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In early March 2012, LMWP’s field team visited Caldwell, Liberia and observed operation of the WHI 

facility. The facility had the following characteristics: 

 The plant capacity is 50,000 liters per day output (50 m3) 

 Surface supply, Stanton Creek, about 2 km from WTP site 

 2 Hp pump at creek and force main to WTP 

 TDS15~3,000 requires RO treatment  

 20 liters dispensed for $20 Liberian Dollars 

 Cost recovers engineers and operator labor cost and cost of maintenance 

 Treatment process includes 

 Plastic Coagulation & Flocculation Tanks 

 Pre chlorination for Iron (Fe) and Manganese (Mn) removal 

 DMI and Activated Carbon Filter 

 50 micron filters 

 RO filters 

 A change in seasonal TDS, less with rain 

 Still in start phase, adding RO module 

 Typical 6KVA gen set required (without RO modules) 

 Uses 17 KVA gen set with RO modules 

 Waste Side stream to septic tank (2 halves, infiltrates waters, sludge to be offsite at EPS selected 

site) 

 Plans for systems in Ghanta and Tubmanburg 

 They expect a total of 10 systems in Liberia by end of Calendar Year 

 In addition to Engineers there are plans for an accountant and educational staff 

 System designed in India, and used in other countries. 

 All parts from outside of Liberia, but with 10 WTP there are plans to create a stock yard of 

material for Liberia operations 

 3 Months to construct, includes delivery of equipment 

 Land ownership was an issue 

 Site is 15 meters by 15 meters 

                                                      

15TDS means Total Dissolved Solids – is a measure of the combined content of all inorganic and organic substances contained in a 
liquid in: molecular, ionized or micro-granular (colloidal sol) suspended form. 

http://en.wikipedia.org/wiki/Inorganic
http://en.wikipedia.org/wiki/Organic_compound
http://en.wikipedia.org/wiki/Sol_(colloid)
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LMWP’s reason for examining this site was to determine its potential applicability for systems that will 

need to be constructed in each target city. The concern that LMWP has relates to the cost of producing 

needed water for the community. At LD 20 per 20 liters, it may prove to be prohibitive in communities 

that LMWP will assist. LMWP will determine if there are less costly alternatives but the system noted 

above is operating effectively and produces clean potable water from a problematic water source. Hence, 

this option is one alternative that LMWP will examine as part of master planning. 
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3.0  SANNIQUELLIE 

3.1 TECHNICAL ENGINEERING ASSESSMENT 

The Technical Engineering Assessment contains information relevant to the future design and 

construction of proposed water improvements of the City of Sanniquellie, Nimba County.  The objective 

of the assessment is to quantify existing conditions that could inform future design decisions.  Knowledge 

of the existing surface and groundwater is quantified and presented, including: water location; yield; 

quality; treatment; storage; distribution; points of delivery; and organization and management of these 

systems. 

Information regarding other infrastructure systems impacting or serving the water sector, such as 

electrical, solid waste, and wastewater, are described.  In order to plan properly for the design horizon, 

population projections and water demands are included.  Lastly, ongoing work by others is highlighted in 

order to identify opportunities for collaboration. 

3.2 OBJECTIVES OF THE TECHNICAL/ENGINEERING ASSESSMENT 

The objectives of the Technical / Engineering Assessment are to: 

 survey and identify the current water supply practices of  the residents of Sanniquellie and associated 

health and environmental threats to these systems; 

 determine the status of the previous and currently nonfunctioning water infrastructure; 

 assess the potential for development of different water sources; 

 determine the future demand for improved water services; 

 assess health and environmental vulnerabilities associated with improving the water supply system; 

 review efforts by other donors and GoL; and 

 analyze the physical condition of the most important watersheds to determine quantity and seasonality 

of flows. 

3.2.1 Physical Environment 

3.2.1.1 Topography 

Sanniquellie is the County capital of Nimba County.  Nimba County is located in the northeastern part of 

Liberia.  The limits of Nimba County create Liberia’s borders with the Republic of Cote d’ Ivoire in the 

East, and the Republic of Guinea in the northwest.  The distance from Monrovia to Sanniquellie is 

approximately 298 kilometers. 

The Country of Liberia is divided into three topographic regions: the coastal plains, the rolling hills, and 

the highlands. The coastal plains are generally composed of the first 40 km inland from the Atlantic 

Ocean.  An area of rolling hills typically follows the coastal plain zone and extends an additional 30 km.  

The typical elevations of the rolling hills region can be as high as 90 m above mean sea level (AMSL). 
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Sanniquellie is located in the highlands, the third topographic region.  The highlands are dispersed hills 

and low mountain ranges.  In the highlands the elevations range from approximately 450 m AMSL to 

greater than 1,300 m AMSL at Mount Nimba. 

The City of Sanniquellie is surrounded with tropical rain forest that includes high forest, broken forest, 

and low bush.  The tropical rain forest is composed of rubber trees, mango trees, citrus trees, various palm 

trees, and bush grass.  A portion of the rain forest displays indications that the vegetation has been cleared 

for agriculture purposes and for charcoal production.  Swamps and wetland resource areas are common in 

the lesser developed areas of Sanniquellie. 

3.2.1.2 Climate 

The City of Sanniquellie has a tropical climate. The climate is composed of two seasons: wet and dry.  

Typically, the rainy season lasts from May to October, and the dry season from mid-October to 

April/May.  Sanniquellie is exposed to a prevailing south-easterly wind.  The climate is tropical and 

humid; with little variation throughout the year about its average temperature of 27°C.Yearly rainfall is as 

high as 510 cm (200 in).  

Average relative humidity in the area is approximately 82% during the rainy season and 78% in the dry, 

but it may drop to 50% or lower between December and March, when the dust-laden Harmattan, a West 

African trade wind, blows from the Sahara. 

According to records, the average rainfall in Nimba is between 12.5mm and 25mm in January; between 

100-150 mm in the West and 150-200 mm in the north, east and south of the county in April; and in 

October average rainfall is recorded at 200–250 mm in the south-eastern portion and 250–300 mm in the 

northwestern portion. 

3.2.1.3 Water Resources 

3.2.1.3.1 Surface Water 

The LMWP team conducted stream gauging and water quality sampling at the previous intake on the Bee 

River during the Detailed Analysis (DA) visit (February to March 2012) to determine the characteristic 

and current flows and to make preparations and arrangements for 

additional monitoring throughout the year.  The purpose of the 

monitoring is to determine or estimate the low flow conditions in 

the previous surface water sources.  Measuring the quantity of 

water carried by a surface water body during periods of low flow 

allows for the determination of the body’s yield. 

Quantity: The team measured the cross-section of the Bee River 

at the previous intake structure.  During the DA trip, the team 

observed flow passing through the 7.25-foot-wide opening 

between the ogee weir and the intake structure retaining wall.  A 

temporary wooden stop log was installed in the opening to create 

sharp crested rectangular weir with end contractions to allow for 

accurate measurement of flow.  The discharge equation for a free 

flowing rectangular weir with end contraction is: 

Q = K (L – 0.2H) H1.5 

With Q= flow rate, CFS 
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 H = head on weir, feet 

 L = crest length of weir, feet = 7.25 ft. 

 K = constant depending on unit, use 3.330 

During the DA trip the team observed heights above the weir as shown in Table 3-1.  (The depth of flow 

increased after the various rainfall events that occurred during the visit, therefore the flow in the river was 

responsive to the amount of precipitation.) 

 

TABLE 3-1: BEE RIVER STREAM GAUGING RESULTS 

Date 
Measured Depth Over Weir (inches) Average 

Depth H, 
(feet) 

Flow Rate (CFS) 

Inner 
Section 

Middle 
Section 

Outer 
Section 

Average Q = K (L – 0.2H) H1.5 

2-22-2012 1.5 1.0 1.0 1.17 0.0975 0.73 

2-23-2012 2.5 2.0 2.375 2.29 0.1908 2.00 

2-25-2012 6.0 7.0 6.5 6.5 0.5417 9.48 

2-27-2012 4.0 3.5 3.5 3.67 0.3058 4.05 

2-29-2012 8.0 7.0 7.0 7.33 0.6108 11.33 

3-1-2012 8.5 8.0 7.75 8.08 0.6733 13.09 
3-2-2012 7.5 7.75 7.75 7.67 0.6392 12.12 

Due to the fluctuation in flows, arrangements were made for the depth over the weir to be monitored in 

order to determine the low flow condition that occurs during the current 2012 dry season.  The depth of 

flow over the weir will be measured by the LWSC caretaker, who was instructed on requirements of 

taking the depth reading.  The Monrovia-based engineering staff will periodically conduct area-velocity 

measures to confirm the flow and the condition of the installed weir. 

The “Environmental Baseline Studies” conducted by Arcellor Mittal for the Buchanan-Yekepa project 

provided information regarding the flow conditions in the Bee River at a location that provided a 19 km2 

catchment area.  During the period from June 24, 2008 to November 11, 2008 the minimum record flow 

was 0.07 cfs (November 2008), the mean flow was 1.45 cfs, and the maximum flow was of 7.12 cfs. 

Quality: To assess the quality of water present in the Bee River, the team collected samples and had them 

analyzed.  The results of the water quality testing are provided in Table 3-2. 
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TABLE 3-2: BEE RIVER SURFACE WATER QUALITY RESULTS 

Sample Site Units Bee River 
Bee 

River 
Bee 

River 

WHO 4th 
Edition 

Guidelines 

Non Health-Based 
Guideline 

Established 

Date  10-24-12 10-24-12 10-25-12   

pH  7.05 7.04 10.5 6.5-8.5 NH 

Color cu 10 20 10 15 NH 

Turbidity TU 6.3 4.9 4.3 5 NH 

Conductivity µS 16 15 16  - 

Total Dissolved 
Solids (TDS) 

ppm 12   600 NH 

Ca & Mg 
(Hardness) 

ppm 3.9 3.8 4.1 150 NH 

Alkalinity ppm 13 13 13  - 

Potassium ppm     - 

Chlorine ppm    5  

Chloride ppm    250 NH 

Fluoride ppm    1.5  

Iron ppm 1.14 1.18 1.2716 0.3 NH 

Sulfate ppm    250 NH 

Nitrate ppm 0.1   50  

Nitrite ppm    3  

Copper ppm 0.06 0.003 0.004 2  

Manganese ppm 0.023 0.019 0.022 0.4  

Mercury ppm    0.006  

Cyanide ppm    0.05  

Nickel ppm  0.001 0.001 0.07  

Lead ppm    0.01  

Sulfide ppm    0.05  

Zinc ppm 0.023 0.046 0.013 4 NH 

Chromium, 
Trivalent 

ppm     - 

Solids, Total 
Suspended 

ppm 13 6 5  - 

Nitrogen, Ammonia ppm   0.128 1.5 NH 

Phosphate, Total ppm     - 

Surfactants, MBAS ppm     - 

Chromium, 
Hexavalent 

ppm     - 

Arsenic, Total ppm    0.01  

Boron, Total ppm 0.04   2.4  

Cadmium, Total ppm    0.003  

Chromium, Total ppm    0.05  

Silver, Total ppm     - 

Vanadium, Total ppm     - 
Notes:  Empty entries indicate results less than parameter detection limits. Shaded entries exceed guidelines. NH 
indicates no health based guideline has been established. 

                                                      

16Total Iron = 127 mg/l detected in the Bee River sample dated 10-25-12, is composed of 125 mg/l of Dissolved/ Ferrous Iron 
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3.2.1.3.2 Groundwater 

The investigation of groundwater was conducted to determine if a groundwater supply could be located 

and developed as a means of serving Sanniquellie’s drinking-water needs.  Even though the previous 

system was based on a surface water supply, the current operation and sustainability factors favor a 

groundwater supply.  A groundwater supply, if available, would most likely require less treatment and be 

a less costly source of water.  The supply of a groundwater source appears limited: according to the 

Liberia “Feasibility Study for Manual Drilling – Mapping of Favorable Zones” by the GoL notes (page 

18) 

“Most of the country is formed by geological units which are not favorable because of the nature of 

the bedrock, but can be covered by an important alteration layer, exploitable by manual drillings.” 

Quantity: Discussions with well drillers with experience in Sanniquellie indicates that when drilling and 

searching for groundwater, fissures in the bedrock are not always productive, but some groundwater can 

be found in the weathered bedrock.  The drillers also indicated that crystalline-bedrock-drilled wells are 

likely to provide a good quality groundwater 

source.  They indicated the yields from a bedrock 

well could potentially be in the range of 34 to 60 

gpm.  The drillers interviewed indicated that a 

series of wells is a potential solution to the 

problem of water supply in the city. 

The World Bank’s Water and Sanitation Program 

(WSP) was developed to locate, map, and 

inventory the hand pumps in Liberia. The WSP 

field program used smartphone technology to 

locate and describe the water points.  The survey 

used GPS and produced information regarding the 

operation of the hand pumps, the water quantity, and the water quality.  Interviews with local residents 

were conducted to gather quality and quantity information.  In some areas, best professional judgment 

was used in assessing the conditions. 

Depletion of water levels during the dry season was evident.  Many wells were dry and unusable, other 

wells’ supplies were quickly depleted and showed limited recharge capacity during the managed hours of 

the hand pump.  

At each well, the team used one of two pump testing methods, depending on the conditions.  Most 

commonly, the team used a submersible pump connected to an electrical generator, combined with PVC 

pipes and a flow meter for measuring the discharge from the well.  Under these circumstances, the team 

would first remove the small concrete manhole and use the manhole to lower the pump assembly.  Each 

cover was mortared after the pump test to restore protection of the well.   

The team used a second method of pump test when they encountered a well with a water column too short 

to accommodate the submersible pump; the submersible pump’s intake was approximately one foot up 

from the bottom of the pump.  In this case, the team used the existing hand pumps to discharge well-water 

into containers of known volume. 

The pump tests involved the pumping of a single well with no associated observation wells. The purpose 

of a pump test is to obtain information on well yield, observed drawdown, and specific capacity, i.e., the 

yield divided by the drawdown.  Depending on the results obtained, the test data can also be used to make 

some reliable estimates of groundwater performance and characteristics. 
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Coordination with each community well caretaker was conducted in advance of the tests in order to 

conduct the test before the normally scheduled draw by the residents, and to reduce any wasting of water 

during the dry season when the lack of water was evident. 

The pump tests were performed in two phases, the draw down period and the recovery/recharge period.  

Listed below are some general findings of the pump tests conducted in the three cities during the DA 

trips. 

 Most wells were pumped dry (or to a level in which the hand pump or submersible pump could not 

operate) before the planned 45 minute draw down period. 

 Some wells had limited capacity that resulted in draw down periods of only several minutes. 

 Many wells showed minimal recharge in the 30+ minute recovery/recharge period 

 Due to the extremely low flow produced by the selected wells and the limited capacity available 

resulting from the dry season conditions, the pump tests could not be conducted at an equilibrium 

condition in which the inflow to the well matched the outflow from the well.  Due to the low yield 

conditions present, the capacity of the wells observed are estimated based on volume pumped during 

each test and the estimated number of draw-fill cycles that can occur in 24 hours. 

Listed in Table 3-3 are the minimum, average, and maximum well characteristics and test results 

observed and calculated from the pump tests in Sanniquellie during the Detailed Analysis Trip. 

Presented in Table 3-4 are the estimated capacities of the selected wells that were pump tested in 

Sanniquellie.  Figure 3-1 is a map indicating the wells’ locations and capacities. 

TABLE 3-3: SUMMARY OF SANNIQUELLIE PUMP TESTS 

Sanniquellie Well Characteristics Units Average Minimum Well # Maximum Well # 

Pump Duration Minutes 14.12 3.50 S47 41.50 S57 

Recharge Duration Minutes 30.41 27.00  42.00  
Depth of Well Feet 25.68 15.33 S88 37.00 S37 

Depth Pumped Down Feet 2.86 0.50 S98 8.96 S55 

Depth Recovered feet 0.57 0.08 S77 1.66 S55 

Volume of Water Pumped gals 188.83 22.50 S37 971.52 S55 

Average Flow Rate Pumped gpm 18.05 3.09 S77 98.06 S47 

Volume Recovered in Recharge Period gals 30.12 4.23 S77 87.72 S55 

Recovery Rate gpm 1.00 0.15 S77 2.94 S43 

Estimated Time to Recover Minutes 5,302 25.96 
S37 

45,704 
S57 

Estimated Time to Recover Hours 88.37 0.43 761.75 

Estimated # of Draw-Fill Cycles per Day per day 6.22 0.03 S57 55.47 S37 
Estimated Daily Capacity of Well gpd 471.37 6.85 S98 1,923 S08 
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TABLE 3-4: SANNIQUELLIE INDIVIDUAL PUMP TEST RESULTS 

Sanniquellie 
LMWP Well # 

Volume of 
Water Pumped 

(gals) 

Estimated Number 
Of Draw-Fill Cycles 

per Day 

Estimated Daily 
Capacity of Well 

(gpd) 

S55 971.52 1.11 1,082 

S39 195.36 2.68 524 

S43 308.88 3.71 1,145 

S13 374.88 0.07 28 

S63 176.88 5.23 924 
S98 76.56 0.09 7 

S47 343.20 0.27 93 

S15 137.28 0.28 39 

S77 85.00 1.40 119 

S10 68.64 9.78 671 

S61 60.72 4.08 248 

S76 211.20 0.13 27 

S36 55.00 16.98 934 

S48 124.08 0.57 71 

S90 77.50 0.68 53 

S08 68.75 27.97 1,923 
S40 52.00 0.27 14 

S88 134.00 2.49 334 

S57 247.50 0.03 8 

S37 22.50 55.47 1,248 

S12 332.64 0.83 276 

S75 97.50 0.61 60 

S58 121.44 8.36 1,015 

Figure 3-1: Sanniquellie Pump Test Results 
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The sum of the Estimated Daily Capacity for the 23 wells pump tested is approximately 10,800 gpd, 

which represents an average of about 470 gpd.  The number of residents that the tested wells can serve 

depends on the consumption rate during the dry season.  It is assumed that the consumption rate will vary 

based on the availability of water.  Table 3-5 represents the population that can be served at varying 

consumption rates.  While the consumption rate to be used in the design of LMWP improvements is still 

being developed for approval by the Engineering Working Group, the likely consumption required is 

approximately 15 gallons per person per day. 

 

TABLE 3-5: SANNIQUELLIE INDIVIDUAL PUMP TEST RESULTS 

Number of Wells Pump Tested 23 
Daily Volume (Pump Tested) 10,800 gpd 
Est. Total Number of Wells 90 
Projected Theoretical Daily Volume 42,300 gpd 
Est. 2011 City Population 12,500 

   

Consumption Rate Served Population at Listed Consumption Rate 

gpcd lpcd Persons % of City Pop. 

1 3.8 42,300 338% 

2 7.6 21,150 169% 

3 11.4 14,100 113% 
4 15.2 10,575 85% 

5 19.0 8,460 68% 

15 56.9 2,820 23% 

20 75.8 2,115 17% 

Quality:.  On October 25, 2012, four (4) groundwater samples from Sanniquellie were submitted for 

analysis.  Table 3-6 shows the individual results. 
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TABLE 3-6: GROUNDWATER WATER QUALITY RESULTS 

 Units S08 S37 S43 S55 S58 
WHO 4th 
Edition 

Guidelines 

Non Health-
Based 

Guideline 
Established 

Date  10-25-12 10-25-12 10-25-12 10-25-12 10-25-12   

pH  6.44 6.47 5.78 6.53 10.08 6.5-8.5 NH 

Color cu      15 NH 

Turbidity TU  0.4  0.8  5 NH 

Conductivity µS 50   204 75  - 

Total Dissolved 
Solids (TDS) 

ppm      600 NH 

Ca & Mg 
(Hardness) 

ppm 19.2 18.3 5.5 45.4 28.8 150 NH 

Alkalinity ppm 45 49 22 38 42  - 

Potassium ppm    6.9   - 

Chlorine ppm      5  

Chloride ppm    14.1 10.9 250 NH 

Fluoride ppm      1.5  

Iron ppm      0.3 NH 

Sulfate ppm      250 NH 

Nitrate ppm 0.4 1.3 0.2 0.7 0.6 50  

Nitrite ppm      3  

Copper ppm 0.004 0.009 0.005 0.005 0.012 2  

Manganese ppm 0.016 0.007 0.009 0.016 0.01 0.4  

Mercury ppm      0.006  

Cyanide ppm      0.05  

Nickel ppm 0.002   0.001  0.07  

Lead ppm   0.004   0.01  

Sulfide ppm      0.05  

Zinc ppm 0.021 0.032  0.014 0.059 4 NH 

Chromium, 
Trivalent 

ppm       - 

Solids, Total 
Suspended 

ppm       - 

Nitrogen, 
Ammonia 

ppm      1.5 NH 

Phosphate, Total ppm       - 

Surfactants, 
MBAS 

ppm       - 

Chromium, 
Hexavalent 

ppm       - 

Arsenic, Total ppm      0.01  

Boron, Total ppm  0.04 0.04   2.4  

Cadmium, Total ppm      0.003  

Chromium, Total ppm      0.05  

Silver, Total ppm       - 

Vanadium, Total ppm       - 
Notes:  Empty entries indicate results less than parameter detection limits, Shaded entries exceed guidelines, NH indicates no health 
based guideline has been established. 
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During the DA trips, the team conducted bacteriological testing using an absent-present test method, i.e., 

a method which indicates only the presence of bacteria, as opposed to the quantity of bacteria.  The 

method consists of collecting a water sample in a sterile plastic bag and combining the sample with a 

mixture of nutrients and reagents.  With the addition of the nutrients and reagents, the sample becomes 

yellow.  If total coliform is present in the sample, the color of the sample 

will change to green or blue/green within a 48-hour holding time.  If E. coli 

is present, the blue/green water sample will fluoresce (glow) when exposed 

to UV light in a dark room.  Samples were drawn during the pump testing of 

the wells to obtain a flushed and representative sample.  

Total Coliform, E. coli, and other bacterial indicators are sampled to assess 

the presence and level of fecal contamination and thus determine the 

potential for disease. E. Coli is present in extremely large numbers in the 

feces of all mammals and is recognized internationally as the main indicator 

of fecal pollution in drinking water. 

The most common health implication from drinking bacterially contaminated 

water is gastrointestinal illness including diarrhea. Gastrointestinal illness is 

usually non-life threatening in normal healthy adults, but can limit the daily 

functions and productivity of the infected person.  The risk of death from 

bacterially contaminated water and gastrointestinal illness increases among 

vulnerable groups such as infants, the elderly and individuals with suppressed immune systems. 

Results of the bacteriological sampling are shown in Table 3-7, followed by the map in Figure 3-2 that 

illustrates the geographical distribution of the tests and the results. 

 

TABLE 3-7: SANNIQUELLIE BACTERIA RESULTS 

Parameter  Total Sampled Total Coliform Present E. Coli Present 

Surface Water Samples    

Intake – Bee River 2 2 1 

Groundwater Samples    
Wells 30 30 30 
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Figure 3-2: Sanniquellie Bacteriological Test Results 

 

3.2.1.4 Land Use and Watershed Protection 

3.2.1.4.1 Land Use Description 

Land use classification was analyzed using ERDAS Imagine image analysis software.  An algorithm was 

used to sort the pixels of the satellite imagery into one of 25 classes of reflectance.  Based upon the color 

captured by the satellite, it is possible to classify each pixel as belonging to one group or another.  The 25 

classes created by the program were then organized into four main land types.  

Generally, undisturbed forest is darker and thicker than disturbed forest or shrub land, which allows those 

two categories to be delineated.  Highly disturbed land is typically more reflective.  Urban areas often 

contain highly reflective roofs and beaten tracks, allowing them to be identified as separate classes.  Once 

the four classes were determined, a smoothing algorithm was run over each image to remove individual 

pixels that were misclassified. Often, there will be shadows, hillsides, and other landforms that cause a 

pixel to be incorrectly identified.  Smoothing helps mitigate this and create more coherent and useful 

groups of pixels.  When complete, the data was compiled and overlaid onto the mapping to create the land 

use figures for each city.  

Land use classifications have been separated into four categories – primary forest, secondary forest, 

primary urban, and secondary urban.  Primary forest describes those areas that are largely undeveloped 

and have established vegetation in its natural state.  These areas of the city have not been significantly 

disturbed in any fashion, be it for commercial, residential, agricultural, or other uses.  They are shown on 

the mapping as a dark green.  Secondary forest areas, while still composed mainly of natural ground 

cover, have scattered pockets of development. The vegetation is generally thinner and more scattered.  
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They are usually found on the fringe of the secondary urban areas and are indicated by light green 

shading. 

The primary urban areas are most densely developed and are likely to contain the largest populations 

and/or are the most heavily disturbed.  These areas are the most likely to be major sources of surface and 

groundwater contamination.  They are identified on the land use maps as a deep red/maroon color.  The 

sections of the mapping shown in light red have been classified as secondary urban.  Secondary urban 

areas are less populated areas located adjacent to the larger population centers.  While still developed, the 

development is less dense.  This classification can also represent cleared or previously disturbed land that 

is immediately adjacent to developed urban areas. 

Sanniquellie is made up of two primary land use types — secondary forest and secondary urban.  These 

two land use types are responsible for approximately two-thirds of Sanniquellie’s ground coverage.  The 

other third is split evenly between primary urban and primary forest.  The majority of the primary urban 

development is located at the center of the city.  The primary urban areas are located along the main 

roadway running northeast to southwest through the city, the arterial roadways, and the smaller road 

network that makes up the city’s grid system.  Development thins out quickly on the small roadways, with 

the densest portions located immediately adjacent to the roadways.  They quickly dissipate into less 

dense, secondary urban areas. 

Primary forested areas are essentially limited to the outer edges of the city.  The largest clusters of the 

primary forested areas are located along the west/northwest perimeter of the city.  There are scattered 

pockets of primary forest areas in other locations but they are limited.  Secondary forest areas are 

prominent along the southern and eastern city limits.  Table 3-8 summarizes the land use types found in 

Sanniquellie. 

 

TABLE 3-8: SANNIQUELLIE LAND USE SUMMARY 

Land Use Type Percentage Within the City Limits 

Primary Forest 16 

Secondary Forest 36 

Primary Urban 18 

Secondary Urban 30 

3.2.1.4.2 Watershed Protection 

A watershed represents the land area that contributes to a surface water body — stream, river, lake, etc.  

The boundaries of a watershed are generally defined by localized high points that direct the flow of water 

into or away from a given water body.  Surface waters represent the collection points in each watershed.  

Large watersheds comprise many smaller, sub-watersheds that collect and convey water to the larger 

surface water. 

The quality of a watershed is directly related to the predominant land uses within it, and in some cases, 

upstream of it as well.  Surface waters whose watersheds are composed predominantly of undisturbed, 

forested areas usually contain cleaner water than surface waters whose watersheds are composed 

predominantly of disturbed, urban areas.  Watersheds composed of undisturbed, forested areas are more 

likely to contain potable surface water sources than watersheds composed of disturbed, urban areas.  They 

are also more likely to have a reliable aquifer system, as rainfall is allowed to naturally percolate through 

the ground surface to recharge groundwater resources.  Conversely, watersheds with large urban 

developed areas have a higher probability of contamination and have less reliable groundwater sources.  

Higher contamination rates are due in large part to the higher waste generation rates associated with large 

population areas.  For example, improperly constructed and/or managed latrines can be detrimental to 
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groundwater resources, as leachate from these systems is a significant source of contamination.  Solid 

waste generation and improper waste management are direct sources of contamination for surface waters 

as well.  Watersheds with higher probabilities for contamination can also directly affect downstream 

surface water supplies.  Contamination allowed to enter upstream sections of feeder streams or rivers will 

flow downstream and potentially compromise other surface water supplies. 

Additionally, watersheds with a high impervious surface/pervious surface ratio lose infiltration of 

stormwater to subsurface aquifers as a result of the impervious surfaces intercepting runoff before it can 

infiltrate.  Non-vegetated surfaces are more susceptible to erosion than are vegetated surfaces.  As such, it 

is important to properly develop land to find a balance between meeting the resource demands of the 

populations and protecting the water quality of the region’s watersheds.  Unless the stormwater runoff 

generated by these surfaces is properly managed, it can lead to depleted aquifers, increased erosion that 

results from unmitigated, concentrated stormwater discharges, and impaired surface water quality. 

The watersheds shown on Figure 3-3 have been delineated using topographic information provided by 

LISGIS, information collected during the Scoping and Detailed Analysis visits, and information 

contained in record documents collected during the Desktop Study.  The figures will be updated as 

additional data is gathered through LMWP’s ongoing coordination efforts with LISGIS and other 

agencies. 

Figure 3-3: Sanniquellie Preliminary Watershed Delineation 
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Sanniquellie is separated into three major watersheds (A, B, and C), the largest of which (C) drains to the 

Bee River located along the southeast city boundary.  Watershed A drains to the northwest while 

Watershed B drains to the northeast.  Watershed C contains nearly all of the developed portions of the 

city, with only limited, outlying sections located in the other two watersheds. 

In general, Sanniquellie’s watersheds are moderately developed, with the majority of the land use being 

of the secondary urban classification.  There are denser, primary urban sections but they do not represent 

the majority of Sanniquellie’s development.  Consistent with watersheds containing urban areas, surface 

waters located in Sanniquellie’s population centers tend to be impacted by trash, sediment, and other 

contaminants.  Lake Teleh forms the largest surface water body in the city.  It is a small impoundment 

located immediately adjacent to the downtown and is fed by smaller streams.  Ultimately, water flows 

through the lake, continuing to the Bee River.  The shores of the lake are heavily developed and the lake 

is littered with trash.  The water is discolored from contamination and sediment. 

The outlying portions of Sanniquellie’s watersheds are reasonably well vegetated.  The surface waters are 

a direct reflection of this change in land use.  While still showing signs of impact from upstream 

development, they are clearer and contain less man-made debris than the upstream sections. 

Proper management of development and forestry activities is crucial to protect the overall quality of any 

watershed, especially those whose resources are critically important to the people who rely on them.  

Potential new groundwater sources will be located such that they limit their exposure to sources of 

contamination such as latrines or grave sites.  Local management groups will be educated on the 

importance of locating water sources outside the zone of influence of potential contamination sources.  As 

the LMWP team advances through the project, LMWP will continue to foster strong working 

relationships with other ongoing programs focusing on watershed protection, seek opportunities to protect 

sensitive resource areas, and pursue responsible development programs. 

3.2.2 Infrastructure 

3.2.2.1 Previous Water Infrastructure (Piped Water) 

3.2.2.1.1 Treatment  

The Sanniquellie Intake Structure withdrew the untreated/influent raw water from the Bee River and 

transmitted it to the Water Treatment Plant (WTP) located approximately 250 feet away.   The WTP was 

a conventional filtration treatment facility.  The treated water was pumped from the WTP through a 

dedicated ductile iron transmission main to the elevated water storage tank. All the flow passed through 

the elevated storage tank before entering the distribution system.  The storage tank was elevated to 

provide adequate pressure to the system and sized to provide the volume required during periods of peak 

flow. 
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The intake structure and Water Treatment Plant were observed during the December 2011 Scoping Visit.  

The intake structure and associated site are composed 

of a weir/dam, bar screen, and raw water pumps.  The 

WTP facility was constructed to include chemical 

storage and application, a coagulation/flocculation 

basin, a sedimentation basin, two gravity filters, a 

treated water tank, treated water/effluent discharge 

pumps, backwash pumps, chlorine storage and 

application, power generation facilities and fuel 

tanks, and an office/staff building.  Essentially, none 

of the components and appurtenances of the chemical 

storage/application and power generation systems 

remain. 

A separate concrete building located adjacent to and up-slope of the WTP appears to have housed offices, 

staff housing and possible a laboratory.  Most of the doors, windows and roof sections of the office 

building are missing or in a state of disrepair. 

No fencing or other protection to secure the intake structure, WTP, or office building is present.  The site 

is accessible by a dirt road and driveway.  The site surface is grassed and some of it was apparently cut 

down for LMWP’s visit.  Larger trees and vegetation surround the site but have not significantly 

encroached during the decades of the facility’s disuse. 

3.2.2.1.2 Storage 

The ductile iron transmission main follows the WTP access dirt road to the elevated water storage tank.  

LWSC indicated the presence of two manual air release valves located at high points along the route.  The 

physical condition, diameter, types of joints, and methods of restraint of the buried transmission main 

could not be assessed. 

The estimated 450 cubic meter elevated storage tank is constructed of reinforced concrete and is located 

on a high point near the newly reactivated railroad (operated by Arcelor Mittal Mining Company).  The 

elevated storage is composed of a dry central column or pedestal 

that houses the inlet, discharge and drain piping as well as man 

way safety ladders.  Five levels or floor landings of the central 

column are located from ground level to elevated storage tank.  

The reinforced concrete tank and the internal piping of the water 

tank may be salvageable (depending on future pressure testing 

and structural analysis).  The control valves (gates and butterfly 

valves) within the internal piping are not salvageable. 

The inlet transmission main feeds water to the tank, and a 

separate pipe draws water from the tank’s storage volume and 

feeds the distribution system.  When operational, the water 

surface elevation in the storage tank is maintained to provide 

water pressure to the dispensing locations and customers 

throughout the system. 

3.2.2.1.3 Distribution 

Observations concerning the existing pipe distribution network included the following: 
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 Through observation and conversation with LWSC, original distribution piping was installed 

approximately 30 years ago.  Most pipes appeared to be cast iron or PVC and ranged from 4” to 10” 

in diameter. 

 The team observed numerous areas where pipes were exposed due to erosion.  The generally poor 

condition of the gravel roads would indicate that any water lines constructed in these roads would be 

destroyed. 

 The distribution pipe at the northern bridge crossing, adjacent to Lake Telah, was destroyed due to the 

bridge reconstruction.  The road adjacent to the lake, which is acting as a detour road around the 

bridge, is heavily rutted. 

 Valve boxes and covers were destroyed or non-existent. 

 LWSC representatives with knowledge of the existing pipe network stated that many of the old pipes 

have been destroyed or have significant blockages due to years of non-operation. 

 By appearances, the distribution system coverage once extended to the majority of the populated 

areas, although some older and newer areas of development were not served. 

 LWSC indicated that the majority of the distribution piping was located along the shoulder of the 

roadways. 

 Many of the roads showed extensive erosion that resulted in large vertical drops from building stairs 

to the roadway surface. 

 On the main pipe line from the elevated storage tank to the distribution system, the team observed a 

small section of the PVC pipe to be exposed due to erosion (parallel to railroad tracks).  Other 

portions of pipe may have been damaged or compromised due to erosion of the pipe’s ground cover. 

 LWSC noted that PVC pipe made up most of the distribution system, but ductile iron pipe may have 

been used at roadway crossings. 

 No mapping of the distribution system was available for review or reference.  During the tour of the 

city and distribution system, LWSC showed the team various system components, such as gate 

valves, buried fire hydrants, air release valves, standpipe dispensing stations (kiosks), and private 

services.  LWSC marked on a plan the location of all previous water lines based on physical evidence 

and their previous research. 

3.2.2.1.4 Points of Delivery 

Standpipe stations served as the main points of delivery for the previous water distribution system.  These 

stations, frequently referred to as kiosks, are metered concrete structures located to serve selected areas of 

the city.  It is estimated that approximately 20 kiosks were installed throughout the town.  The physical 

conditions of the kiosks varied from poor to good, with many located adjacent to erosion areas and others 

overgrown with vegetation. Most kiosks lacked several original appurtenances, including the metal access 

hatch, dispensing taps, meters, and above-grade piping.  It was reported that the original distribution 

system included some private services, but only two private service lines with above-ground meters were 

observed.  In each case the meter was damaged. 
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3.2.2.1.5 Recommendations on Salvageable Non-Functioning Water Infrastructure 

No portions of the former water treatment system were found to be operational.  Some portions of the 

former distribution system may be salvageable, pending additional testing.  The majority of all 

mechanical and electrical components at the intake structure and the adjacent water treatment plant 

(WTP) have been looted.  The concrete structures form the shell of the remaining intake and WTP, and 

are the only potentially salvageable components at these sites. 

The transmission main from the WTP to the elevated storage tank could be salvageable, depending on the 

results of investigatory testing, which would include pressure testing of the main. 

The reinforced concrete elevated storage tank and the internal piping of the water tank may be 

salvageable (depending on future pressure testing and structural analysis).  The control valves (gates and 

butterfly valves) within the internal piping are not salvageable. 

No portion of the distribution system is considered salvageable.  Most of the kiosk structures could be 

salvaged and rehabilitated, if required, but the effort may not be cost-effective. 

3.2.2.2 Current Water Infrastructure: Wells and Hand Pumps 

The quantity and quality information pertinent to hand pumps is discussed in Section 3.2.1.3.2.  The 

mechanical features and locations of the wells and hand pumps are best described via the map in Figure 

3-4, which summarizes well type, water quality, and functionality. 

Figure 3-4: Sanniquellie Municipal Water Sources and Status 
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3.2.2.2.1 Organization 

Groundwater supplies the majority of water to Sanniquellie via hand-dug wells with hand pumps.  The 

current regulation of hand pumps is the responsibility of the Department of Public Works.  However, they 

lack the organizational structure, capability, and other resources to provide the basic oversight and 

monitoring of existing hand pumps. 

It appears that (1) the quick reaction by the government and donors during the emergency period 

(following the conflict) to provide wells, and (2) the lack of structure to support the local regulators, 

permitted wells to be installed without supervision or adherence to any of the government water supply 

standards.  The immediate response also did not permit construction of wells to be documented and/or 

inspected.  Therefore there was no database of wells until the recent WSP survey was conducted in 2011.  

The database has been developed and shared with the County Health Teams and Department of Public 

Works and should be maintained and utilized to track operational conditions, water quality, and water 

quantity. 

The quantity of groundwater produced in Sanniquellie from hand pumps varies from a year-round supply 

to no or limited supply during the dry season.  It appears that many well were quickly constructed and that 

certain well installers were more qualified and experienced, constructing wells that are less likely to run 

dry.  The Government of Liberia (GoL) presently has requirements (The Guidelines for Water and 

Sanitation Services in Liberia, Oct 2010) regarding the static water level in the well when constructed. 

According to those guidelines, wells must have a sustainable yield of at least 264 gallons (1,000 liters) per 

hour. As a proxy guideline for yield, any hand-dug well constructed in the raining season — the period 

from 1 May to 31 October — must have a static water column of at least 20 feet (6 meters). Any hand-

dug-well constructed in the dry season — the period from 1 November to 30 April — must have a static 

water column of at least 15 feet (4.5 meters). 

In the majority of wells in which depth measurements were taken, it appears that the well installers did 

not comply with the above-noted static water requirements.  It should be noted that these requirements 

may not have been adopted and in place during the emergency period. 

3.2.2.2.2 Management 

Hand pumps are mechanically operated and experience a wide range of operating conditions — from 

good to poor to non-functioning.  Comparing the conditions observed during the Spring 2011 survey by 

WSP to LMWP observations made in December 2011 reveals information regarding repairs and 

breakdowns which indicates the life-cycle of the hand pumps.  This information should be considered in 

future analyses. 

In general a person from the nearby community of each well was selected or has taken on the role of 

caretaker.  The informal position could include the responsibilities of repairing the well, collecting fees, 

and limiting the hours of operation of the well.  There was no local supply of spare parts to repair broken 

hand pumps, which results in pumps remaining unused or degrading to a permanent state of disrepair.  

There is no evidence of water quality sampling or water quantity measurement. 

No formal training is provided to repair or operate the hand pumps.  The only training indicated occurred 

between residents.  Experienced and trained residents trained others in the communities. 

To address slow recharge rates during the dry season, the caretakers of the wells often decided to manage 

the hours of operation by chaining the well handle or locking the well gate.  Hours of operation were also 

limited to prevent non-community personnel from using the well. When restricted, the hours of operation 

usually comprised 2-3 hours in the morning and 2-3 hours in the late afternoon. 
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Table 3-9 lists the estimated number of Sanniquellie residents distributed geospatially to the nearest hand 

pump in an attempt to roughly estimate the number of people who are likely to use a given well as their 

water source.  The table includes a rough hypothetical distribution that considers all hand pumps (the “All 

Wells” column) and a distribution that considers only wells characterized as having good quantity and 

quality by the WSP 2011 survey (the “Good Qty. & Quality” column).  Since the number of wells with 

both good quality and good quantity is limited, the number of persons per well increases.  The number of 

persons estimated per well should be evaluated in light of the Public Works guideline limit of 250 persons 

per hand pump well. 

This analysis only addresses hand pumps and does not consider alternative source such as surface water 

supplies and water vendors.  The analysis does not take into account geographic or other factors that 

might cause a user to choose a well that is further away than his/her nearest well. 

The map shown in Figure 3-5 was developed to evaluate the distribution of wells characterized as good 

quality and quantity by the WSP survey and estimated to service fewer than 250 persons.  These wells are 

shown in green.  Wells that are of good quality and quantity according to the WSP but that are estimated 

to serve more than 250 persons are shown in red. 

 

TABLE 3-9: SANNIQUELLIE HAND PUMP POPULATION DISTRIBUTION (PERSONS PER PUMP) 

Well 
# 

All 
Wells 

Good 
Qty & 

Quality 
Wells 

Well 
# 

All 
Wells 

Good 
Qty & 

Quality 
Wells 

Well 
# 

All 
Wells 

Good 
Qty & 

Quality 
Wells 

Well 
# 

All 
Wells 

Good 
Qty & 

Quality 
Wells 

S01 9 - S27 209 - S53 48 - S81 132 - 

S02 9 - S28 15 - S54 80 - S82 62 553 

S03 13 - S29 198 313 S55 82 424 S83 35 719 
S04 11 - S30 276 - S56 300 - S84 106 - 

S05 62 - S31 124 315 S57 719 1,359 S85 64 - 

S06 13 - S32 31 396 S58 65 - S86 219 611 

S07 40 - S33 46 - S59 341 - S87 25 - 

S08 28 - S34 193 - S60 196 230 S88 77 568 

S09 150 187 S35 342 - S61 145 149 S89 69 - 

S10 39 109 S36 58 - S62 64 - S90 115 - 

S11 28 - S37 41 - S63 20 47 S91 30 - 

S12 53 - S38 263 918 S64 6 - S92 207 - 

S13 421 - S39 28 1,115 S65 43 64 S93 82 - 

S14 135 - S40 74 - S67 113 224 S94 169 - 
S15 172 - S41 293 - S68 22 - S95 103 - 

S16 44 418 S42 246 610 S69 100 - S96 147 - 

S17 364 - S43 7 190 S71 83 - S97 432 - 

S18 42 - S44 65 - S72 21 - S98 137 620 

S19 330 - S45 46 97 S73 39 97 S99 47 321 

S20 44 - S46 132 - S74 183 - S100 76 109 

S21 28 - S47 141 - S75 48 - S101 129 - 

S22 99 - S48 21 104 S76 94 - S102 318 - 

S23 74 - S49 238 - S77 170 244 S103 15 - 

S24 23 - S50 40 - S78 42 -    

S25 155 142 S51 156 283 S79 149 423    

S26 35 - S52 42 - S80 136 -    
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Figure 3-5: Sanniquellie Good Quality & Quantity Wells 

 

Several parts of the Sanniquellie are densely populated, as confirmed by observation during the scoping 

visit and the enumeration information obtained from LISGIS (developed from the 2008 national census).  

The density rate will be a factor when locating wells while attempting to comply with the guidelines that 

address the number of persons served by a hand pump, and the distances to potential sources of 

contamination. 

The level of protection provided by properly siting the wells installed during the emergency period varied.   

Many wells installed during the emergency period were observed to be located improperly with respect to 

existing latrines and graves.  In these instances, wells were constructed down gradient of the potential 

contamination sources.  As a direct result, the strong potential exists for the quality of the wells to be 

compromised. 

The importance of informing residents of proper well protection practices and maintaining proper 

distances from sources of contamination is still critical and present today.  For example, in one occasion a 

Sanniquellie resident was installing a new septic tank for his house only 15 feet up gradient from the 

groundwater source.  This demonstrates the importance of both public education and the need for 

regulatory oversight. 

The Sanniquellie County Health Teams does periodically monitor water quality, but the work is 

conducted for the entire county and is not systematically recorded by location or parameter.  Furthermore, 
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the County Health Teams are often limited in their testing capabilities by a lack of adequate testing 

materials/mediums. 

3.2.2.2.3 Quantity and Quality Concerns 

The supply of water is the primary concern in the improvement of water services to the residents of 

Sanniquellie.  Additional groundwater exploration should be conducted in areas of high yield.  

Hydrological investigations are planned to identify and evaluate such areas or sites.  Potential sites in 

Sanniquellie include Barrack Town and near the Hospital/RR tracks.  The potential sites in Sanniquellie 

will be identified as part of the hydrogeological survey efforts. 

Many of the water sources tested displayed pH values outside of the WHO-recommended range.  The pH 

Scale is an indicator of the acidic or alkaline condition of water. The pH scale ranges from 0-14; 7 

indicates the theoretical neutral point. Water with a pH value less than 7 indicates acidity and tends to be 

corrosive. With pH greater than 7 the alkalinity can impact the taste of the water and cause scaling in 

pipes. Generally, groundwater can be impacted by the surrounding soils and bedrock, or from acid rain.  

The presence of low-pH water increases the potential for water to contain leached metals such as copper, 

lead, iron, and zinc from the well pump and plumbing system.  The pH of drinking water itself, however, 

is not a health concern. 

3.2.2.3 Other Sources 

Other direct water supplies are limited to periodic rainwater harvesting.  The few installations include 

large (200+ gallon) permanent vessels along or under the roof gutters. Discussion indicated that the 

practice of rainwater harvesting was conducted but apparently on a smaller level with portable buckets 

and vessels laid out during the rain events.  With limited rain during the scoping and detailed analysis 

visits, this practice was not observed in Sanniquellie. 

Indirect sources include the services provided by vendors in the delivery of drinking water.  The volume 

of vendors’ water ranges from small plastic bags (500 ml) to jerricans (usually 20 L). 

3.2.2.4 Electrical Power Supply 

3.2.2.4.1 Current Power Availability 

Currently there is no public power supply or distribution in Sanniquellie. In 2009, the Government of 

Liberia provided the city with a generator for the Independence celebration which provided power for a 

few months thereafter.  However, due to the inability of the populace or local governmental authority to 

continuously provide fuel and maintenance, operation of the generator ceased.  The residents now rely on 

small private generators to provide electrical power. 

3.2.2.4.2 Expected Future Development 

Future provision for power supply in Sanniquellie is promising. The West African Power Pool, funded by 

the World Bank, is currently under development. The power is to be supplied from Ghana via Ivory Coast 

to the rural parts of Liberia (Grand Gedeh, Maryland, River Gee and Nimba Counties).  Opportunities for 

coordination may exist between this electrification project and the LMWP. 
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3.2.2.4.3 Alternative Power Potential 

Though there is a possibility of future power supply in Sanniquellie, consideration should be given to 

alternative power sources that can provide supply in the absence of traditional municipal supply. 

Alternate power systems such as solar power and wind power will be considered as alternate means for 

powering any proposed water system improvements. 

3.2.2.5 Drainage and Erosion 

In the secondary town of Sanniquellie, no overall piped surface drainage system has ever existed.  Storm 

water drainage channels in Sanniquellie are relatively small; distances from any point in town to the next 

receiving water are short.  Most receiving waters are simple earthen channels. Erosion is commonly seen 

in most parts of the city due to heavy rainfall and a lack of drainage structures.  Roads are often re-graded 

after significant erosive degradation.  Fine-graded soil conditions, steep slopes, and high rainfall 

contribute to the city’s highly erosive conditions.  In many cases, groundcover has been eroded to expose 

water mains and other previously subterranean infrastructure. 

3.2.2.6 Solid Waste 

There are no known records for the amount of solid waste generated in Sanniquellie.  The lack of records 

is directly related to the lack of a formalized disposal service.  It appears that the current practice is 

disposal of solid waste via roadside disposal, composting, incineration, or consumption by animals. 

The rate of generation of solid waste is most likely on the lower side of the typical range of 0.3 to 0.6 

kg/c/d.  This low rate of generation is attributable to the lack of commercial activity, which usually 

contributes waste through the manufacture of goods and packaging.  Based on the low-end generation rate 

and the Sanniquellie population of 12,500, the anticipated solid waste generated is approximately 3,750 

kg per day, or 1,370,000 kg per year. 

The household survey results indicate that 49% of the people interviewed dispose of their solid wastes in 

garbage pits, 9% in gazette collection points, and 42% in “open areas.” 

In the absence of proper waste collection and disposal systems, solid wastes are currently disposed of in 

sensitive ecological zones such as river courses, marshlands, or in abandoned quarries where the soil is 

permeable. There is frequent build-up and open burning of waste, primarily in the streets and on vacant 

plots. These methods of disposal present risks to the environment and human health, through air 

pollution, potential contamination of surface and groundwater, and exposure to disease vectors and toxic 

substances. 

3.2.2.7 Wastewater Management 

No centralized piped sewage system has ever existed in Sanniquellie.  It appears the majority of residents 

use pit latrines or “the bush” — a term indicating open defecation in forested areas. 

The most likely sources of wastewater include hand pumps, kitchens and laundry areas, bathing areas, 

hospitals, and clinics.  The wastewater generated from hand pumps generally would not require treatment, 

but that generated from kitchen and health facilities may.  The anticipated flow rate from these facilities 

may be estimated as follows: 

Kitchen/feeding centers  25 liters per person per day 

Hospitals   50-100 liters per person per day 
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The city of Sanniquellie does not have a sewage treatment plant so it is difficult to quantify the 

wastewater generation of the city. However, the baseline study carried out in these three cities allows for 

a breakdown by percentage of the method of disposal of the residents.  This breakdown is shown in Table 

3-10. 

 

TABLE 3-10: SANNIQUELLIE WASTEWATER DISPOSAL METHODS: GREYWATER 

Method Percentage 

Open Area 83% 

Disposal 6% 

Drainage System 6% 

Others 5% 

3.2.2.8 Transportation Infrastructure 

The improvement of roadways in Nimba County appears to be the responsibility of one or two ministries, 

the Ministries of Public Works and the Ministry of Rural Development. The Ministry of Rural 

Development is responsible specifically for the construction and maintenance of feeder and farm-to-

market roads.  The Ministry of Public Works is responsible for and carries out the implementation and 

coordination of improvements to all classes of roadways. 

Approximately two years ago, the Public Works Ministry along with the Swedish International 

Development Agency (SIDA) began constructing and rehabilitating several feeder roads in northwestern 

Liberia.  

The continuous maintenance of the roadway from Sanniquellie to Monrovia would be critical to the 

proper operation of a water system.  During past rainy seasons, the portion of the roadway between 

Sanniquellie and Gbarnga has frequently been washed out, causing major delays in transport of people 

and supplies.  The road to Monrovia is anticipated to be improved by mining operations located in Nimba 

County. 

3.2.3 Population  

The base year (2011) population of Sanniquellie for the Liberia Municipal Water Project is 12,500 and is 

based on projections from the 2008 National Census. 

Table 3-11 outlines the current and projected populations based on the 2008 National Population and 

Housing Census, and growth rates reported by LISGIS: 

 

TABLE 3-11: SANNIQUELLIE POPULATION 
PROJECTIONS 

Basis 

2008 Population1 11,854 

Growth Rate2 1.7% 
Projections3 

Base Year (2011) 12,500 

5 Years (2016) 13,600 

10 Years (2021) 14,800 

20 Years (2031) 17,500 
1Per Republic of Liberia 2008 National Population and Housing 
Census. Populations shown are for city enumeration areas only 
(data provided by LISGIS). 
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TABLE 3-11: SANNIQUELLIE POPULATION 
PROJECTIONS 
2Growth rate during the period 1984-2008 by county (Lofa - 
Voinjama, Nimba - Sanniquellie, Grand Cape Mount - 
Robertsport), per 2008 Liberia Census Table 4. Population 
Growth Rates and Average Household Size. 
3Rounded to nearest 100. 

3.2.4 Ongoing Work by Others 

Throughout Liberia the USAID WASH effort is working with GoL and its Ministry of Health to 

rehabilitate water sources such as wells. Their effort includes working to establish and implement fees 

and charges for water source development, and developing testing and analysis methods to evaluate the 

groundwater wells. 

WASH is also working with LISGIS and the WSP to develop and maintain a database of hand pump and 

water point locations and operational status.  WASH is also involved in managing spare part inventories 

for pumps and in managing point-of-use water treatment products (Water Guard). 

WASH also works with the Department of Public Works to coordinate practices regarding hand-dug wells 

and borehole installations. 

3.3 INSTITUTIONAL ASSESSMENT 

3.3.1 Municipal and County Government Organization and Functional 
Arrangements 

Sanniquellie is not served by a central water system or a central electricity system.  Residents depend on 

public and private hand pumps, managed informally, as well as dug wells and open water sources. In 

addition, numerous businesses and public institutions get their drinking water from their own wells and 

storage tanks. 

Offices of the Nimba County Supervisor and the Mayor of Sanniquellie: As with the other municipalities 

in Liberia, the mayor of Sanniquellie is appointed by the County Superintendent (CS), who in turn is 

appointed by the President of Liberia.  While the Mayor is an elected post, there has not been a mayoral 

election since prior to the war. The mayor and CS are both women, and the CS told the team that 

empowering women should be a priority of LMWP.  Key governmental functions of the town relevant to 

LMWP, including health services, education, and the provision of infrastructure services, are the 

responsibility of the Nimba County government. It was clear from the team’s discussions with the mayor 

and the county superintendent that the two have close and personal communication.   

LMWP has had numerous town meetings chaired by the CS and other community leaders. In early April 

the team discussed the need to establish a Transition Working Group (TWG), consisting of government 

leaders, community leaders, and business leaders, to participate in management of the water system. The 

town meeting has agreed to provide LMWP with a suggested composition for a TWG, including the size, 

makeup, constitution, and membership roles and responsibilities. LMWP has agreed to return to 

Sanniquellie in mid to late April to assist Sanniquellie in developing a charter for incorporating this TWG 

and its overall design.  

The TWG is expected to play a critical role in selecting management options and in providing water 

systems oversight.  On this point, the community leaders, the mayor, and the CS are keenly interested in 

understanding quick impact investments, medium-term investments, and the management options. 
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LMWP has indicated that LMWP will assist the TWG through a workshop to be held in Monrovia where 

all TWGs will meet to discuss not just investment options but the function of these TWGs and examples 

of similar organizations in other African communities. Currently LMWP is planning for these meetings to 

take place in late May, 2012. 

3.3.2 LWSC Current Operation 

LWSC effectively has no presence in the town.  There is one caretaker who works for LWSC under 

contract, but his responsibility is limited to oversight of the existing infrastructure, which is currently in 

disrepair and not functioning.  The caretaker has only limited knowledge of water systems and LWSC’s 

policies and procedures. However, the caretaker is very knowledgeable of the community and is highly 

recognized by government, business, and community leaders—a potentially valuable asset since there 

currently is no institutional linkage between LWSC and the town. Further, as a trusted member of the 

community he serves as the only, albeit rudimentary, link between the utility and the community. 

3.3.3 Community Water Management Organization 

Since there is no government agency or utility providing water services, said services are currently 

provided through informal community based organizations (CBOs).  The assessment team visited four 

CBOs; three of which are organized around communities that rely on the hand pump within each 

community.  The last CBO visited is the town’s public market association, which is also served by a hand 

pump.  The degree to which these groups effectively managed their respective pumps varied considerably. 

 Charlie Kponwin Community is a community of about 1,000 residents is on the perimeter of the town, 

far from other hand pumps, and has a contextual setting of a rural community rather than part of a 

city.  Several members expressed frustration about being largely ignored by the local government.  

There is a high degree of cooperation among the community that appears to be motivated by a 

cultural sense of community. The community elder takes care of the pump, including locking it 

during low-use hours (although the lock was broken at the time of the visit).  The community shares 

in repair costs.  The pump has broken on three occasions, and each time the elder collected an equal 

amount of money from each household (most recently 50 Liberian dollars) for repairs, and hired a 

local contractor for the repairs. This management system appeared to working as intended, and to be 

carried out in an equitable manner.  The major problem facing the community, the lack of water from 

the pump during the dry season17, was obviously beyond the control of the community group. 

 

This sense of community was also displayed by a small cooperative-type arrangement to provide 

power to several households from a generator station and local power line owned by one of property 

owners. Under this scheme, which was built, financed, and is now managed, by a property owner, 

maintenance and operations costs are shared by the users.   

 In contrast to the Charlie Kponwin Community, the Chief’s Compound Community is in the city 

center near the public market. People in the community look to the chief to address any problems 

arising from the hand pump at the community center.  The pump is currently broken. According to the 

chief, it can be easily repaired and would require about 50 Liberian dollars per household to repair. 

However, in the SA team’s view resolution of the problem appears to be “stuck”. The chief claimed 

that  there is no money to fix it; however, upon further questioning by the team he seemed to be 

                                                      

17
A problem noted by every community group interviewed during the Scoping Visit. 
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concerned that the pump belonged to “the government” and that this made him resistant to taking care 

of it.  There was apparent tension between the chief and one of the members of the community who 

felt that he unduly controlled access to the pump. In contrast to the Charlie Kponwin Community, the 

sense of community cohesion and commitment to burden sharing appeared to be significantly lower.   

 The Frog Island Community relies on a private well equipped with a hand pump. The owner, now 

deceased, maintained the well and promptly repaired and paid for repairs when problems arose. 

Without the owner, it is now unclear how the community will address problems, given the history of 

“someone else” taking care of matters.  

 The women of the public market association do not appear to have a sense of ownership of the public 

hand pump that serves the market.  While association members interviewed by the team cited an 

instance of the pump breaking down and were aware of the costs of repair, it was not clear to the SA 

team how the repair was paid for and who managed the pump.  If repairs were funded and managed 

by the association, the members of the focus group did not seem to make that connection. Overall, it 

appeared to the team that facility and infrastructure management is handled in an ad hoc manner. 

When the pump is dry, which occurs during the dry season, the market women carry water from their 

homes in the morning, and seem to accept that this is a normal situation, and do not seem to feel that 

someone should be clearly responsible for water services.  This is perhaps to be expected since the 

market is not part of their community, but rather simply a service provided at their work place. 

 In addition to the community committees, the LMWP team met with local staff of USAID’s IWASH 

Project.  IWASH has established strong working relationships with the community committees and is 

highly recognized for its work in the WASH sector.  During the meeting, LMWP and IWASH agreed 

that that there is a mutual need for the projects to work closely together, particularly in sharing 

information, e.g., water quality and health data; local well construction methods and capacity; 

strategies for financing water supply infrastructure.  In addition, IWASH’s experience in social 

marketing in the community will be invaluable to LMWP as the project implements its outreach 

campaign (particularly in communicating to the public the need and benefits of paying their water 

bills promptly).  

3.3.4 Private Sector Water Supply Capacity 

There appears to be very little private sector capacity to provide maintenance service for water systems.  

There is at least one local craftsman who is called on to repair hand pumps, and the prevalence of 

motorized pumps among private businesses and institutions would indicate that there is at least a nascent 

network of repair service shops that maintain and repair mechanical and electrical systems.  The county 

has contracted with a local company to maintain its electricity generators.  Further, there are drillers in the 

region who provide services to the town, and the owner of four hotels equipped with motorized pumping 

wells indicated that he has paid roughly 10,000 dollars per borehole.  Beyond that, there is not a base of 

domestic companies with the capacity to maintain and operate piped water systems. 

The team met with two prominent members of the Sanniquellie business community, to explore the 

possibilities for public-private partnership in the town water system.  The owner of several hotels in 

Sanniquellie and other business establishments in the town expressed some interest in participating on a 

management board, although he was only interested if the system was not run “by Monrovia.” He was 

enthusiastic about connecting his businesses to a piped system, since he now depends on motorized wells 

and he understands that a central system would be a less expensive source of water for his businesses. 

The team also met with the manager of the housing complex for BHP Billington, an Australia-based 

multinational mining company that plans to open a new iron ore mine in the region. While the team had 

hoped that housing for mine workers and managers would provide a major commercial customer for the 
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water system, the company is building a housing complex near the mine, about 30 km from Sanniquellie, 

and will move all employees there in the next 18 months.  The manager did express interest in the system 

providing bottled water for the complex, since the company relies on water shipped from Monrovia.  

Since the mine is expected to operate for at least 20 years, a supply agreement with BHP would be a 

significant and reliable source of revenue. However, this opportunity must be tempered by the fact that 

the company will only accept a reliable supply of bottled water that meets international quality standards. 

3.3.5 Utility Management and Regulation Challenges 

During meetings held with community leaders, there were questions regarding the cost of water to 

residents and compensation to TWG members. One community leader noted that, even though the wells 

have access and quality problems, most people are currently accustomed to paying nothing for water. He 

suggested that there would be resistance to requiring payment. While LMWP’s explanations appeared to 

address the comment, there remains a lingering sense of entitlement – a sense that the government is 

responsible for providing water at nominal or no cost. 

There were further comments by other prominent officials suggesting that those persons serving on the 

TWG should be entitled to payment for their time. While the team informed the group that payment 

currently would not be available, if the TWG decided that compensation was appropriate it needed to be 

paid from revenue generated by the management implementation program and that neither LMWP nor 

USAID was prepared to make payments to individuals serving on the TWG. 

Community members may expect to be paid for participation in the TWG rather than seeing it as a 

voluntary opportunity to ensure that the community is served with vital water supplies. LMWP is 

concerned that residents may view water services as government’s responsibility, despite the fact that, 

without funding, water supplies will not be plentiful and quality will deteriorate. LMWP recognizes this 

challenge as a capacity issue and will work with community leaders to educate not just the populace but 

those leaders serving on the TWG of the importance of their efforts to the community as a whole and 

further the benefits that they individually will accrue as a result of their involvement. 

From a policy perspective, Central Government has promulgated the Water Supply and Sanitation Policy. 

That document, in its fifth policy statement, encourages community well-being through social and 

environmental considerations. Those considerations include “Community participation in project planning 

and design is paramount for the sustainability of the project and shall be encouraged by all proponents.” 

The challenge, as noted in Section 2.1, is for implementation measures of the Water Supply and 

Sanitation Policy to become effective. At this writing, the National Water Resources and Sanitation Board 

Executive Order has yet to be issued and the Water Supply and Sanitation Commission, which is also 

expected to be formed through Executive Order, has yet to be convened.  

The NWRSB will be responsible for WSS Sector Policy, Strategy, Planning, Technical  Support, 

Coordination, M&E, HRD, Capacity Building, Decentralization, Programs, Financing, NGO Support, 

Management Information Systems (MIS), Donor Coordination, and will ensure the enforcement of 

standards, regulations and by-laws (including the existing Public Health Laws, chapter 24 of Title 33 of 

the revised Public Health Law and Section 35, Part IV, related to Drinking Water Quality Standards in the 

Environmental Protection and Management Law) through the WSSC. 

In its new mandate the NWRSB will oversee the Water Supply and Sanitation Commission (WSSC) 

comprising eminent experts in the fields of Water, Sanitation, Environment, Economy, Finance, Law, 

Sociology, and Public Health who will regulate all activities related to Tariffs, Licenses, PPPs, Service 

Standards, and Water Laws compliance, to be appointed by the President. The NWRSB will also serve as 

the supervisory arm for the National Water Supply and Sanitation Committee and Hygiene Promotion 
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Committee (NWSSCHP), comprising service providers on the part of the Government on one hand and 

PPP on the other. 

One major responsibility of WSSC is to issue water service provider licenses meant to ensure that water is 

provided by local corporations, utilities or private providers to communities.  Another responsibility of 

WSSC is to ensure that all Liberians have access to both clean water and sanitation through autonomous 

water service providers. Without this policy and these regulatory bodies, the lack of guidance as to how to 

develop a water supply work group whose goal it is to promote the sale and delivery of clean water will 

experience difficulties. 

LMWP will continue to promote formulation of specific functioning boards, committees and 

organizations to foster policy, promote regulation and formulate guidance for water supply promotion, 

investment, production, operation, maintenance, distribution, sales, delivery and payment. With one key 

statement that “Government would gradually disengage from direct service delivery and play a more 

active facilitating role”18 it is clear that local institutions are expected to have an increasingly important 

role. 

3.3.6 Capacity Building Challenges and Needs 

Immediate capacity-building needs will be a composite of needs related to formulating the TWG and 

operating initiatives as a result of quick impact investments. At the institutional level, formulating a 

group, committee or board consistent with local custom, national policy, and the broad needs of the 

community, will certainly be a challenge. LMWP has encouraged city leaders to take their own initiative 

to formulate a working group consistent with local goals and values and that is willing and able to 

communicate locally and nationally on water issues.  LMWP will help LWSC and the local communities 

to formulate a strategy to promote strong operations and maintenance capacity, to promote a fair and 

reasonable price for water provided and to ensure continued and future operations.  

One of the greatest challenges LMWP envisions is establishing a fair water price. People in the 

community currently receive water services at no or little cost. In some parts of the City, citizens have 

been asked to contribute the cost of repairing pumps or repairing the well itself but very little is put aside 

for continued maintenance, flushing the wells, chlorination or the many other needs to make certain that 

wells are in good order providing good quality water continuously.  LMWP expects to help educate the 

TWG on the continuing concerns and needs for water supply service and expansion and its actual cost. 

LMWP will support LWSC and the TWG in establishing a strong understanding that payment for water 

use is required to ensure long term sustainability of clean water. 

While currently water supply regulation in Liberia is only in its formative stages, LMWP’s work will help 

foster concurrent regulatory processes that will determine water tariffs based on clear and understood, 

cost-recovery principles. LMWP’s work at the local level will make a strong case that cost recovery is not 

only imperative for continued water operation but can also be achieved with affordable tariffs, and can be 

socially acceptable, given the right level of local communication, input, and accountability. LMWP will 

target informal dialogue opportunities and outreach through LWSC and the TWG to make this case. 

The most important challenge we face is developing a formal institution that will be ready to manage a 

water utility once medium-term investments are approved and ready to be implemented. Managing a 

start-up organization in any field is a challenge but when there is limited managerial, technical or 
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financial knowledge for the nascent utility, that challenge will be magnified. LMWP will seek ways and 

means to develop this capacity locally as well as determine what short- to medium-term alternatives are 

available to address capacity deficiencies initially. The longer-term horizon anticipates training and local 

capacity development to provide continuous management throughout the life of the utility. 

3.4 SOCIO-ECONOMIC ASSESSMENT 

3.4.1 Objective 

The following section presents quantitative and qualitative survey findings for the city of 

Sanniquellie.  The objective of the survey in Sanniquellie is to determine both household and commercial 

willingness and ability to pay for water services.  To make this determination, the survey team explored 

important issues surrounding water, such as current water consumption, household/community concerns 

regarding water quality and water-borne diseases, desire for improved water, willingness to pay for 

improved water, and current household income and expenditures.  The survey also gathered information 

on the basic socio-economic characteristics of the population in Sanniquellie. 

The quantitative baseline survey in Sanniquellie included 298 observations.  The survey comprised 155 

questions and targeted individual households.  The survey sample covered 12% of the city’s population, 

and the respondents were randomly selected to ensure both a statistically valid and representative sample.   

For the qualitative survey in the city of Sanniquellie, the team conducted a total of six (6) focus group 

discussions, comprising 62 participants, and six (6) interviews of commercial and institutional entities. 

While the focus group discussions included heads of household,19 women entrepreneurs, and hand pump 

caretakers, the information in the household sections of this report refers solely to the responses provided 

by the heads of household.  The Commercial and Institutional Water Consumption and Sanitation 

Characteristics section includes responses from women entrepreneurs and protected well caretakers, as 

well as interview answers from commercial enterprises and institutions.   

The survey results for the city of Sanniquellie are presented according to the following sections: socio-

economic profile, household water consumption and sanitation characteristics, household health trend 

characteristics, household financial characteristics, household ability and willingness to pay for water 

services, water system management, household savings and access to credit, formal financial services, 

household housing history and quality, and an overview of commercial and institutional water 

consumption and sanitation characteristics. 

3.4.2 Socio-economic Profile  

The quantitative baseline survey in Sanniquellie involved a sample of 298 observations of which more 

than half (57%) were self-employed/entrepreneurs, 40% were permanent employees, and a small 

percentage were either non-contract employees (2%) or both self-employed/entrepreneurs and employees 

(1%) (See Figure 3-620) (For further information see Table A2 in Appendix I).  For the qualitative 

assessment, the team held six (6) separate focus group discussions with 62 total participants, including 

women entrepreneurs (32% of participants), heads of household (50% of participants) and protected well 

caretakers (18% of participants).  

                                                      

19The head of household, as the target respondent for this survey, is the person who earns the most money in the household and/or 
is responsible for the household’s financial decisions. 

20All figures used in the socio-economic assessment refer to data from the quantitative survey.   
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Figure 3-6: Sample Breakdown by Type of Employment, Sanniquellie 

 

With 47% of the respondents working in services and 47% in trade, the survey team ensured that the 

quantitative sample was representative of the major economic activities in Sanniquellie (see Table A2 in 

Appendix I). The remaining respondents worked in agriculture (3%) and manufacturing/construction 

(3%). While 26% of the respondents worked from home, the majority of those surveyed worked in offices 

(39%) (see Figure 3-7 below and Table A2 in Appendix I). 

Figure 3-7: Location of Employment, Sanniquellie 

 

The quantitative sample was composed of 56% men and 44% women, with an average age of 38 years 

which reflects the young population of Liberia. Less than half of the respondents were married (45%), 

20% were single, 28% were cohabitating and the remaining 7% were divorced, separated or widowed.  

The majority of the respondents (94%) were Christian, while 5% were Muslim, and 1% were from other 

religions (see Table A2 in Appendix I). For the qualitative assessment, the overall sample of 62 focus 
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group participants was represented by 34% men and 66% women.  Of the 31 heads of household surveyed 

for the focus group discussions in Sanniquellie, 39% were men and 61% were women.   

The study shows that over three-quarters of the quantitative survey respondents (78%) had received some 

level of education, while 17% were illiterate with no formal schooling. For comparison purposes, the 

national literacy rate in Liberia is 58%.21 The majority of the respondents had received some secondary 

education or attended senior high school (31%). Eight percent (8%) of the respondents had only 

completed elementary education, and 15% of the respondents had received some college education or 

completed college (see Figure 3-8 below and Table A2 in Appendix I).  

Figure 3-8: Education Level, Sanniquellie 

 

More than half of the quantitative respondents (52%) reported owning their homes, indicating a 

reasonable level of economic and social stability.  Thirty-three percent (33%) of the respondents 

indicated occupying rentals and 15% of the respondents had free-of-charge housing. The vast majority of 

homeowners (92%) reported holding a registered title deed as proof of ownership, which could serve as 

potential collateral should the households want to borrow in the formal financial sector. The remaining 

homeowners reported holding an agreement between two parties (6%) or a registered sales contract (2%). 

3.4.3 Household Water Consumption and Sanitation Characteristics  

Sixty percent (60%) of the quantitative respondents reported having regular access to a water source. 

Additionally, 71% of the quantitative respondents reported having regular access to safe drinking water 

within 30 minutes round-trip of their home. For drinking and cooking purposes, the majority of 

respondents reported using protected wells with hand pumps22 as the main sources of water in the dry23 

(73%) and wet24 (71%) seasons. Eleven percent (11%) of respondents obtained potable water from water 

                                                      

21CIA, The World Factbook, https://www.cia.gov/library/publications/the-world-factbook (February 2011). 

22For purposes of the survey, a protected well is a well dug by hand with a manually-operated hand pump, an inner lining to prevent 
the walls from collapsing, a cement cover for security and sanitation purposes, and a drainage system.  

23The dry season in Liberia is from November until April.  

24The wet (rainy) season in Liberia is from May until October. 
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kiosks and stand posts in the dry and wet seasons, and 10% used open or hand dug wells25 in the dry 

season and 11% in the wet season.  Other sources of potable water included private yard taps and surface 

water (see Figure 3-9 below). As the main reason for their choice of potable water source, more than half 

of the respondents (57%) reported convenience, and 38% indicated water quality. Many focus group 

respondents supported the quantitative findings, reporting that they rely primarily on potable water from 

protected wells on the premises of an institution, such as a school, police station or non-governmental 

organization (NGO).   

Figure 3-9: Sources of Water for Drinking and Cooking, Sanniquellie 

 

For bathing and laundry purposes, 56% of the respondents used protected wells in the dry season and 

57% in the wet season. Twenty-six percent (26%) used open or hand dug wells for bathing and laundry in 

the dry season and 24% in the wet season (see Figure 3-10). Twenty-one percent (21%) of quantitative 

respondents also reported using water for small-scale irrigation systems in the dry season and 9% in the 

wet season. Eleven percent (11%) used water for livestock irrigation in the dry season and 10% in the wet 

season.  Qualitative respondents also reported typically using well water for cooking, washing and 

cleaning.  

 

                                                      

25An open or hand dug well, unlike the protected well, is not operated by a manual hand pump or protected with a cover. Water is 
typically drawn using a bucket. All hand dug wells are lined to stabilize the walls of the well so that it does not collapse.  
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Figure 3-10: Sources of Water for Bathing and Laundry, Sanniquellie 

 

To access any water source, the vast majority of the quantitative respondents (79%) walked less than 250 

meters within an average of 19 minutes per round-trip, plus any waiting time. Waiting times can vary 

depending on the seasons. If the water level in the protected well is low, there can be extended waiting 

times. Sometimes children have to leave the jerricans26 in the morning and pick them up in the afternoon. 

Seventy-five percent (75%) of the respondents reported that children primarily collect the water. Eighteen 

percent (18%) collect water on a daily basis and 78% on alternate days. Respondents make up to six (6) 

trips in the dry season and up to four (4) trips in the wet season in both the mornings and afternoons (see 

Table A13 in Appendix I). While children are usually responsible for fetching water, 46% of respondents 

indicated that the wife was responsible for making decisions regarding water management and 

consumption in the household.   

Despite the fact that the water sources may be close to their home, the qualitative focus group respondents 

noted that water collection is a very time-consuming activity.  Similar to the quantitative respondents, the 

qualitative respondents indicated that, typically, children collect the water and, therefore, have to wake up 

early to put their jerrican in the line that forms at the protected well.27 If the children are late, they risk 

coming home empty-handed and also being late for school. Several participants reported that it takes 

between one (1) hour and two and a half (2 ½) hours to collect water.  

For the quantitative assessment, respondents reported that the average household of seven (7) members 

(median 6) consumes an average or median of eight (8) jerricans of water daily in the dry season for 

household purposes. Based on reported average and median consumption and average household size, the 

                                                      

26 The use of plastic 20-liter jerricans is the most common and feasible way to measure water usage and cost in the absence of 
metered connections. 

27 One respondent stated that the current system of protected wells is a source of conflict between residents and that disputes often 
occur over their place in line. 
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per capita usage is estimated to be 23 liters per person per day in the dry season.28  The consumption 

drops to an average or median of four (4) jerricans in the wet season. Based on reported average and 

median consumption and average household size, the per capita usage is estimated to be 11 liters per 

person per day in the wet season.29 In comparison to the quantitative survey findings, qualitative survey 

respondents reported similar usage but varying between four (4) and 11 jerricans of water per day per 

household.30  Qualitative respondents noted that, since many of the wells are dry in the dry season, the 

protected well committee or caretaker rations the water from protected wells to as little as one (1) jerrican 

per household per day.31   

Reported consumption increases during the dry season. This increase may be due to a number of factors. 

Many qualitative survey respondents noted that there was a lot of dust during the dry season and, 

therefore, water was used to reduce the amount of dust around the household. Furthermore, households 

may resort to using more water for bathing and laundry given the amount of dust circulating. Lastly, 

households need to fetch more water for gardening in the dry season, which would not be necessary 

during the wet season because of ample rain. It is worth noting, however, that rainwater used for 

gardening and other purposes during the wet season may not be taken into consideration when calculating 

water consumption per jerrican, particularly if the rainwater is used immediately without harvesting.   

Regarding water quality, 58% of the quantitative respondents noted that the overall quality of water from 

their main source was “good” (see Figure 3-11). Eighty-three percent (83%) reported that their water did 

not have an odor in the dry and wet seasons. In both seasons, 71% reported good water purity. In the dry 

season, 69% reported that the water tastes good. In the wet season, 71% reported that the water tastes 

good. It is worth noting here that, during the focus groups and earlier visits, none of the protected well 

hand pump committees32 reported testing for water quality on a regular basis. Once the taste or color of 

the water changes, the community waits for the water level to rise before they recommence pumping 

water from the well.   

                                                      

28Since one jerrican equals 20 liters, we calculated per capita consumption by multiplying 20 liters by the household daily 
consumption (8 jerricans) and then dividing by the average household size (7).  

29Since one jerrican equals 20 liters, we calculated per capita consumption by multiplying 20 liters by the household daily 
consumption (4 jerricans) and then dividing by the average household size (7). 

30In Liberia, water is collected using both a 20-liter jerrican and one-gallon (US) jug.  The respondents indicated they used between 
20 and 60 gallons of water per day (4 to 11 jerricans) per household.   For the sake of consistency in this report, we are 
presenting numbers in terms of jerricans, and using a conversion rate of 5.3 gallons/jerrican. 

31Protected well caretakers confirmed that water scarcity in the dry season has resulted in rationing with respondents reporting 
allowances between one (1) jerrican to four (4) jerricans per family per day.  

32Protected well hand pump committees manage protected wells in communities. Their role is to oversee well operations, collect 
fees, and address maintenance issues. 
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Figure 3-11: Overall Reported Quality of Water from Main Source, Sanniquellie 

 

Focus group respondents did not agree on water quality variation by season. This is due in part to 

confusion between availability and quality. Some respondents thought that water quality was better in the 

dry season, because a variety of contaminants and other objects enter the wells as a result of runoff during 

the wet season. However, during the dry season, water becomes contaminated with silt when the water 

level is so low that people have to dig deeper to obtain water. This requires allowing water to settle before 

use. For this reason, many respondents said that water quality was better in the wet season.  Focus group 

respondents reported that protected wells maintained by NGOs were kept clean and chlorinated, which 

was the case for virtually all of the protected wells.  It is worth noting that the protected well caretakers 

identified that one of their needs was for greater access to supplies of chlorine for monthly treatment, 

indicating that they were unable to treat the wells as regularly as necessary (LMWP recognizes that 

chlorination of wells is not a viable solution to water quality issues, given that once a single well volume 

is consumed the wells would need re-chlorination). 

Twenty-eight pecent (28%) of the quantitative respondents reported that they treated the drinking water 

all the time, and 31% noted treating the water sometimes. The majority of the respondents (94%) who 

treated the water use chemicals (disinfectants) such as WaterGuard33 (see Table A13 in Appendix I). Most 

focus group respondents reported that they do not treat their drinking water, as the general belief is that 

water from a protected well is potable.34 However, some respondents who may not have had access to a 

protected well did report treating drinking water with WaterGuard, and several respondents mentioned 

treating their open or hand dug well with chlorine on a regular basis.  

Eighty-nine percent (89%) of the quantitative respondents reported owning water storage equipment. Out 

of the 89% who stored water, 75% reported storing water in jerricans.  Figure 3-12 below shows the 

percentage breakdown of households with water storage facilities.  The qualitative assessment supported 

these findings, with all focus group respondents noting that they stored water in their houses, normally in 

a covered jerrican for drinking water and in a large tub or barrel for other uses.  

                                                      

33A household water treatment solution of sodium hypochlorite. 

34Protected well caretakers confirmed that they have been trained in maintaining a sanitary area surrounding the wells, and that they 
treated the water with chlorine; however, as noted earlier, they also identified that a key concern was that they did not have 
sufficient access to chlorine to treat their wells, and none of the protected well committees tested for water quality on a regular 
basis. 
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Figure 3-12: Household Water Storage Facilities, Sanniquellie 

 

The city of Sanniquellie does not have a government or private sector sewage system. However, 22% of 

quantitative survey respondents reported access to a private “sewage system” through the use of a septic 

tank or soakaway pit. Of the 22% who reported having access to a private sewage system, only 2% paid 

sewage disposal fees to have the accumulated septic tank periodically emptied.  

The quantitative survey findings revealed that 67% of the respondents did not have an in-house toilet 

facility, and 27% did not have an outside pit toilet. As to why they did not have a toilet facility inside or 

outside their home, more than half of the quantitative respondents (57%) said they could not afford a 

toilet facility. Should they obtain a water connection, 56% reported they would be interested in building a 

toilet facility. More than half of the quantitative respondents (51%) reported satisfaction with their latrine 

facility. Of the 31 heads of household interviewed for the qualitative survey, all but one (1) had access to 

sanitation facilities.  The qualitative survey responses were similar to those of the quantitative study, with 

11 out of the 31 respondents reporting not having a private toilet at their homes (compared with the 27% 

from the quantitative survey) and seven (7) respondents reporting having in-house flush toilets35 in their 

homes.  Additionally, two (2) of the focus group respondents reported using a public toilet at a cost of LD 

5 (USD 0.07) per use.  

The vast majority of quantitative survey respondents reported discharging grey water in open areas 

(83%).  Most qualitative respondents noted disposing of grey water from bathing and washing on the 

ground near their homes, while some disposed of grey water in soak pits or swamps. The few qualitative 

respondents with flush toilets disposed of grey water in a septic tank. Some reported recycling grey water 

for mopping, abating dust, and gardening.  Almost half of the quantitative respondents (49%) discharged 

human and solid waste in garbage pits, while 42% discharged human and solid waste in open areas or 

elsewhere.  Of the qualitative respondents, those with small children reported disposing of human waste 

by using a chamber pot, disposing of the feces in the latrine or toilet, or burying it in the ground.  

                                                      

35 While most households flush their toilet by pouring water into the toilet bowl, some businesses (i.e. guesthouses) have an 
elevated tank that allows one to flush a toilet without having to pour water directly into the toilet bowl.  
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3.4.4 Household Health Trend Characteristics 

Thirty-two percent (32%) of quantitative survey respondents reported that one or more members of their 

household had diarrhea within the last 30 days.36 Of water-related diseases, more than half of the 

respondents (54%) reported that a household member had contracted malaria within the last 30 days. 

Fifteen percent (15%) reported a member of their household contracting typhoid and 10% contracting 

dysentery in the last 30 days (see Figure 3-13 and Table A14 in Appendix I).37    

Figure 3-13: Water-Related Diseases Over 30-Day Period, Sanniquellie 

 

Seventy-four percent (74%) of quantitative survey respondents noted that the household members who 

fell ill were above five (5) years old.  Of the members who fell ill, 27% were ill at least once during the 

last 12 months, 44% fell ill twice during the past 12 months, and 29% fell ill more than three (3) times in 

the past 12 months. Five percent (5%) reported they had a death in the family in the past 12 months with 

the main causes of death reported as diarrhea without specifying an illness (56%), malaria (25%), typhoid 

(6%), and other reasons (13%).  

By contrast, when focus group respondents were asked about incidences of diarrhea, most focus group 

participants did not report that they themselves had suffered from diarrhea, but all seemed to know of a 

case in their family or community38. All focus group respondents were familiar with hand-washing as a 

practice to be used after the toilet and before eating.   

3.4.5 Household Financial Characteristics 

The typical household in Sanniquellie has an average of seven (7) members (median 6).39 On a monthly 

                                                      

36Respondents could not always determine the cause of diarrhea or associate it with a particular disease; therefore, we included a 
separate question specifically about diarrhea in the questionnaire. 

37Considering household members could have had more than one water-related disease within the 30-day period, the total 
cumulative percentage in Figure 8 does not equal 100%.  

38Focus group participants tended to be opinion leaders and have a leadership role among their peers and were likely to have a 
higher standard of living and education than survey respondents chosen at random. As a result, they were likely to be more 
informed about sanitation issues and, consequently, less vulnerable to water-borne diseases and their symptoms.  

39In this report we use both averages and medians for our analysis; when the median (the number at which 50% of the respondents 
are above and 50% of respondents fall below) is in stark contrast to the average, we have assumed that the average includes 
some strong outliers and as a result, in those cases, we have used the median as the primary driver for the analysis. 
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basis, respondents generated a median of LD 10,050 / USD 139.58 (LD 17,737 / USD 246.35 mean) from 

a primary source of income. Less than half of the respondents earned a secondary source of income 

resulting in a median of LD 0 / USD 0 (LD 2,253 / USD 31.29 mean). Similarly, less than half of the 

respondents reported that their spouse’s activities yielded a supplementary income of a median of LD 0 / 

USD 0 (LD 3,071 / USD 42.65 mean). Fewer than half of the heads of households received an income 

from other sources (LD 0 / USD 0 median, LD 362 / USD 5.03 mean), and/or from other family members 

(LD 0 / USD 0 median, LD 1,888 / USD 26.22 mean).40  The gross household median income was LD 

15,060 / USD 209.17 (LD 25,310 / USD 351.53 mean). 

Total monthly household expenses came to a median of LD 12,220 / USD 169.72 (LD 16,240 / USD 

225.56 mean). Respondents reported that the majority of the household expenses consisted of groceries at 

LD 6,200 / USD 86.11 (LD 6,686 / USD 92.86 mean) and medical expenses at LD 165 / USD 2.29 (LD 

329 / USD 4.57 mean). Less than half of the respondents reported paying for water yielding a median of 

LD 0 / USD 0 (LD 94 / USD 1.31 mean) for water expenses. These figures produced a net household 

income (surplus) after expenses of LD 2,920 / USD 40.56 median41 (LD 9,071 / USD 125.99 mean) (see 

Figure 3-14 and Table A3 in Appendix I).  

Figure 3-14: Household Expenses, Sanniquellie 

 

                                                      

40Remittances are common among the low-income population worldwide, and almost half (49%) of the quantitative sample in 
Sanniquellie reported receiving this form of income without specifying an amount.  

41Please note that the median household surplus is derived from the entire household surplus sample, and not from subtracting total 
median household expenses from total median household income. 
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3.4.6 Household Ability and Willingness to Pay for Water Services 

3.4.6.1 Current Cost of Water at the Household Level 

Overall, 7% of the quantitative respondents reported paying for water from their main source.42 When 

asked what they currently pay for water on a monthly basis, survey respondents reported that they paid a 

median of LD 0 (USD 0) and, on average, they paid LD 94 (USD 1.30).  This is due, in large part, to a 

perception that, since people are not paying for water by the jerrican, their water is free (overall, 64% of 

quantitative respondents perceived they do not currently pay for water from any source). The focus group 

survey respondents confirmed, likewise, that the majority of households do not currently pay directly for 

water.43  Only two (2) of the 31 heads of household (6%) reported paying directly for water.44 However, 

while most (94%) claimed not to pay for their water, many respondents did report making financial 

contributions towards protected well maintenance.  

The protected well installations require regular maintenance and repairs. The costs of the maintenance 

and repairs are borne either by the institution on the premises of which the well is located, such as the 

Sanniquellie high school, or by the residents of the community with access to the well. There are three 

primary activities incurring costs: 1) ensuring that the area surrounding the well is clean and free of 

contaminants; 2) treating the well water with chlorine; and 3) repairing the protected well and its 

associated equipment, when needed. A committee typically manages the maintenance needs of a 

protected well, and communities in Sanniquellie use different strategies to meet these needs. In some 

cases, the committee organizes the community to provide labor for day-to-day maintenance and obtains 

chemicals free of cost from an NGO or the local hospital to treat the well water. In other cases, the 

committee collects funds ranging from LD 10 (USD 0.14) to LD 50 (USD 0.69) on a monthly basis from 

each household to cover regular maintenance costs. In the case of repairs, the committee collects funds on 

an ad-hoc basis45 in amounts determined by the number of residents contributing and the cost of the 

repair.  

In terms of current cost of water in Sanniquellie, people by and large perceive that water is free; however, 

it is clear, from the qualitative findings, that the majority of people pay for water – be that for well 

operation, maintenance and/or access fees.   

3.4.6.2 Willingness to Pay for Water at the Household Level 

The majority of quantitative survey participants (71%) preferred direct household water connections over 

shared yard taps (27%) and water kiosks/stand posts (2%) (see Figure 3-15). In terms of price, 

respondents reported that they would be willing to pay on median LD 10 (USD 0.14) per jerrican of water 

                                                      

42Respondents, both quantitative and qualitative, indicated that they obtain water from multiple sources – particularly in the dry 
season, and the “main source,” as noted here is the primary source where the majority of their water is obtained.  Respondents 
also indicated that they obtained water from other sources for washing, cooking, bathing and cleaning (i.e., secondary or 
tertiary sources). 

43The perception, because most respondents in Sanniquellie do not pay for water by volume consumed, is that they do not pay at all 
for the water.  However, as noted in this section, most respondents pay for water usage, whether as a one-time access fee, or 
through weekly, monthly, or ad-hoc operation and/or maintenance fees. 

44Of the two respondents who reported paying for water, one noted generally paying LD 10 (USD 0.14) per jerrican, and the other 
reported paying LD 40 (USD 0.56) per week for access to a private well. 

45Since most of the funds are collected on an ad-hoc basis and depend on the type of repair, we are unable to extrapolate an 
average cost of maintenance and repairs. 
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from a piped household connection.46  Since a household uses an average of six (6 median) jerricans per 

day,47 it can be extrapolated, based on these findings, that a household would then be willing to pay LD 

60 (USD 0.83) per day or LD 1,800 (USD 25.00) per month on water.48 The amount of LD 1,800 (USD 

25.00) represents 12% of the gross monthly household median income in Sanniquellie. Furthermore, 

respondents reported being willing to pay a median of LD 5 (USD 0.07) per jerrican for water from a 

shared piped yard tap. By extension, participants would be willing to spend LD 900 (USD 12.50) per 

month on water from a yard tap.49 LD 900 (USD 12.50) represents 6% of the gross monthly household 

median income.  Respondents indicated they would be willing to pay a median of LD 8 (USD 0.11) per 

jerrican for piped water at water kiosks and stand posts within 100 meters of their home (see Figure 3-16). 

Per month, this would result in LD 1,440 (USD 20.00) on water expenses and equals 10% of the gross 

monthly household median income.50  While the willingness to pay expressed by survey respondents 

indicates a marked increase in the amount households currently pay for water, there are a number of 

important factors that contribute to the high willingness to pay.  These include reducing the amount of 

time that children spend fetching water, addressing safety issues that children may face in accessing 

water, reducing instances of water-borne diseases, enjoying more immediate access at the household or 

neighborhood level, and mitigating conflict between neighbors over access.   

While the quantitative respondents’ willingness to pay for water from a piped connection, yard taps, stand 

posts and kiosks is supported by their ability to afford these services in terms of the median household 

surplus (see the ability to pay section below), LMWP cannot at this time compare the willingness to pay 

(as expressed in the survey results) to the actual cost of service delivery as there is no existing piped water 

infrastructure in Sanniquellie.   

                                                      

46Only 6% of the focus group respondents reported paying directly for water, one reported paying LD 10 (USD 0.14) per jerrican, 
(which matches the median willingness to pay reported by the quantitative respondents). 

47Respondents reported their households using 8 (median) jerricans per day in the dry season and 4 (median) jerricans in the wet 
season. Since each season spans 6 months, the average between the two seasons, which is 6 jerricans, is used to estimate 
households’ willingness to pay for piped water. 

48Cost per jerrican (LD 10) multiplied by the number of jerricans per day (6) multiplied by 30 days. 

49Cost per jerrican (LD 5) multiplied by the number of jerricans per day (6) multiplied by 30 days. 

50Cost per jerrican (LD 8) multiplied by the number of jerricans per day (6) multiplied by 30 days. 
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Figure 3-15: Preferred Water System, Sanniquellie 

 

 

Figure 3-16: Willingness to Pay Per Jerrican, Sanniquellie 

 

Eighty-one percent (81%) of the quantitative respondents indicated they would be willing to pay up to a 

maximum of LD 2,800 (USD 38.89) for a one-time household connection fee.  In addition, 58% of the 

quantitative respondents reported that they would be willing to pay up to a maximum of LD 2,500 (USD 

34.72) for a one-time registration fee for a shared yard tap. It is important to note that the ranges provided 

for what people would be willing to pay for a one-time household or yard connection fee started with the 

lowest bracket as LD 0 – LD 2,800 (USD 0 – USD 38.89) for a household connection, and LD 0 – LD 

2,500 (USD – USD 34.72) for a shared yard tap connection.  The fact that the majority (81% and 58%, 

respectively) of respondents indicated they would pay within the lowest bracket of possible options 

provided for a connection fee shows that perhaps this bracket should have been broken down further in 

the questionnaire, and that the LD 2,800 (USD 38.89) and LD 2,500 (USD 34.72) are at the high end of 
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the spectrum of what people would actually be willing to pay for these one-time connection fees.  As a 

result, this particular finding should be further investigated in subsequent phases of this program.  

The focus groups revealed that all respondents would use more water if it was readily available at a 

reasonable cost,51 and all stated emphatically that they would be willing to pay. The respondents were 

enthusiastic about the idea of running water in their homes. The group recalled the metered water system 

before the war when everyone paid for piped water connections to their homes. Several respondents 

mentioned that a metered system allows them to regulate their consumption based on the meter. In fact, 

they had difficulty articulating an amount they would be willing to pay because they said that the meter 

would tell them.  

3.4.6.3 Ability to Pay for Water at the Household Level 

The median gross household monthly income was LD 15,060 (USD 209.17), while the median monthly 

expenses equaled LD 12,220 (USD 169.72). Therefore, the median monthly surplus for households in 

Sanniquellie was LD 2,920 (USD 40.56). This surplus amount represents 19% of the median gross 

household monthly income from which households could potentially draw for spending on an improved 

water source.52 As noted above, one can extrapolate that households’ willingness to pay ranges from LD 

900 (USD 12.50) per month, or 6% of the median gross household monthly income, for water from a yard 

tap to LD 1,800 (USD 25.00) per month, or 12% of median gross household monthly income, for water 

from a piped household connection.  With a median surplus of LD 2,920 (USD 40.56), the willingness to 

pay as expressed by the respondents falls within the median gross household monthly surplus.   

In the absence of a current, globally accepted standard of what households would be willing to pay for 

water based on income, this report references a World Bank “5% rule” for comparison purposes. In 1997, 

the World Bank attempted to set a standard for poor households’ ability to pay for water and concluded 

that “there is an elastic demand for the purchase of water with a cost of less than 5% of a household’s 

income and an inelastic demand where the cost exceeds 5% of the household’s income.”53  When 

comparing the households’ willingness to pay for water in Sanniquellie, the extrapolated monthly costs to 

obtain water from a yard tap (i.e. 6% of median gross household monthly income) is closely in line with 

the World Bank standard. While willingness to pay for a water kiosk and piped household connection, 

10% and 12% respectively, is comparatively higher than the World Bank standard, it should be noted, 

once again, that this standard remains a source of debate.54  

In terms of one-time registration fees for a piped water connection, the majority of respondents expressed 

a potential willingness to pay up to a maximum of LD 2,800 (USD 38.89) for a household connection and 

LD 2,500 (USD 34.72) for a yard tap connection. As noted above, most respondents indicated they would 

pay within the lowest bracket of possible options provided for a connection fee (81% for an individual 

                                                      

51One respondent observed, “Now I use half a jerrican to bathe. I would use a whole jerrican [if it were readily available].” 

52One must assume that a portion of this surplus income will be used for incidental and/or emergency expenditures. 

53Littlefair, Kim. “Willingness to Pay for Water at the Household Level: Individual Financial Responsibility for Water Consumption.” 
MEWEREW Occasional Paper No. 26. Water Issues Study Group, School of Oriental and African Studies, University of 
London. March 1998. Retrieved May 8, 2012 from: http://www.soas.ac.uk/water/publications/papers/file38369.pdf, pages 7-8. 

54Ibid, “The Bank’s approach to estimating levels of [willingness to pay (WTP)] is by application of the 5% rule. This rule commonly 
assumes that there is an elastic demand for the purchase of water with a cost of less than 5% of a household’s income and an 
inelastic demand where the cost exceeds 5% of the household’s income. Winpenny (1994) criticizes such a broad approach to 
assessing levels of WTP not least because it does not allow for the varying values of water through space and time. Rogerson 
(1996) agrees with Winpenny by stating that development agencies tend to overestimate the amount individuals are WTP 
whilst government agencies tend to underestimate. Consequently, Rogerson (1996) advocates further research, but at the 
household level in order to assess levels of WTP more accurately.” 

http://www.soas.ac.uk/water/publications/papers/file38369.pdf
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household connection, 58% for a yard tap). These results indicate the lowest brackets should have been 

broken down further in the questionnaire. Therefore, LD 2,800 (USD 38.89) and LD 2,500 (USD 34.72) 

are most likely at the high end of the spectrum of what people would actually be willing to pay for these 

one-time connection fees, and this should be further investigated in subsequent phases of this program.  

Since the registration fee is a one-time cost to households, and not an ongoing monthly expenditure, 

however, one can infer that, with a median gross household monthly surplus of LD 2,920 (USD 40.56) in 

any given month, the respondents’ willingness to pay for a one-time registration fee is matched by their 

ability to pay. Additionally, if needed, households could tap into a variety of informal financial services 

as outlined in Section 3.4.8. 

3.4.6.4 Conclusion 

Despite the fact that most respondents (64% of quantitative and 94% of qualitative) perceived that they 

did not pay anything for water, most (91%55 of quantitative and all qualitative respondents) indicated a 

willingness to pay for water from an improved source.  As noted above, one can extrapolate that 

households’ willingness to pay ranges from a median of LD 900 (USD 12.50) per month, or 6% of 

median gross household monthly income, for water from a yard tap to a median of LD 1,800 (USD 25.00) 

per month, or 12% of median gross household monthly income, for water from a piped household 

connection.  With a median gross household monthly surplus of LD 2,920 (USD 40.56), the willingness 

to pay as expressed by the respondents falls within the household median monthly surplus.  The 

quantitative survey respondents’ willingness to pay for a yard tap connection amounts to 6% of their 

median gross household monthly income, which is relatively close to the World Bank rule.  While a 

default assumption could be that it may be difficult to have people buy-in to a pay-per-use system for a 

resource they currently perceive to obtain for free, in fact, the quantitative and qualitative assessment 

results indicate a strong desire for an improved water source, and an ability and willingness to pay for that 

water.   Based on focus group responses, people can recall the metered water connections of the past and, 

thus, understand many of the benefits of this type of water connection.   

3.4.7 Water System Management 

The survey team asked the quantitative and qualitative respondents for their opinion on who should 

manage the water system. Almost half of the quantitative respondents preferred the private sector to 

manage the water system with oversight from the local and national government (45%). As a second 

option, respondents reported leaning more towards the local city managing the water system with the 

county’s supervision (28%). Lastly, 24% preferred the government of Liberia managing the water system 

in collaboration with the county’s local staff (see Figure 3-17). The qualitative survey mirrored the 

quantitative survey findings, with the majority of respondents preferring the private sector to manage the 

system.  

                                                      

55 Percentage of respondents willing to pay for a direct household connection (see Table A15 in Appendix I). 
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Figure 3-17: Preferred Entity to Manage the Water System, Sanniquellie 

 

3.4.8 Household Savings and Access to Credit 

3.4.8.1 Effective Demand for Informal Loans 

The quantitative survey included questions about the respondents’ general use of alternative financial 

services to reflect how households are able to meet their demands for their personal and business financial 

needs outside of the formal financial sector. Ten percent (10%) of the sample reported having requested a 

loan at some point in the past from an informal source, including family (52%), friends (7%), and 

moneylenders (19%) (see Figure 3-18 and Table A10 in Appendix I). Therefore, while most entrepreneurs 

reported being self-financed, it is clear that, between loans from Rotating Savings and Credit Associations 

(RoSCAs)56 and other informal loans, the use of informal borrowing is a widespread financial 

management practice used by a fairly sizable percentage of households within the low-income group.   

Respondents took out an average of one (1) loan in the past 12 months (see Table A10 in Appendix I). 

The average value of these loans was LD 32,745 / USD 454.79 (LD 20,000 / USD 277.78 median) with 

an average effective interest rate of 15% (0 median) and a five-month repayment period.  Clearly, the 

interest amount was significantly dependent on the source of the informal loans.  Respondents used these 

informal loans for a variety of purposes, including business (62%), personal (21%), and housing (17%) 

(see Table A10 in Appendix I).  

 

                                                      

56 A RoSCA is known as Susu in Liberia. 
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Figure 3-18: Sources of Informal Loans, Sanniquellie 

 

3.4.8.2 Participation in Informal Groups  

In addition to individual loans from family and friends, other informal savings and credit channels, such 

as RoSCAs, played an important role in household financial management among low-income households. 

The quantitative survey indicated that many respondents (56%) have participated in informal savings and 

loans groups. Twenty-two members (19 median) generally comprised these informal savings and loan 

groups (see Table A9 in Appendix I).  On average, the members of the group made two (2) monthly 

contributions of LD 2,471 / USD 34.32 (LD 1,000 / USD 13.89 median) (Table A9 in Appendix I). 

Additionally, 7% of respondents reported saving an average monthly amount of LD 2,437 / USD 33.85 

(LD 1,565/ USD 21.74 median) with informal collectors (see Table A9 in Appendix I).  

In sum, households in Sanniquellie have the option of a variety of informal financial services to meet their 

personal consumption needs, including water and sanitation. 

3.4.9 Formal Financial Services 

The quantitative survey included an array of questions regarding the availability and use of formal 

financial services in order to better understand the obstacles that low-income groups face in accessing the 

formal financial sector. These questions are critical to help us understand the potential availability of 

funds for households to pay for a direct water connection and its associated consumption costs. In the 

absence of a robust microfinance sector, it was not surprising to find that the vast majority of respondents 

(97%) reported never having requested a formal loan from a bank or other formal financial institution (see 

Table A11 in Appendix I). The main reason for not applying for a formal loan was fear of the inability to 

repay (29%), followed by a lack of need for the credit (16%), a perception of high interest rates and fees 

(12%), and a perception of the difficulty and length of the loan procedures (11%), among others. This 

trend of avoidance of the formal credit market by low-income groups in Liberia is similar to the behavior 

low-income earners exhibit around the globe. Of the total sample, only a small percentage (2%) reported 

that formal financial institutions denied them access to formal loans. The main reason for rejection was a 

lack of collateral (80%) (see Table A11 in Appendix I). 
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Of the 1% who reported taking a formal loan over the past three (3) years (see Table A11 in Appendix I), 

all respondents (100%) used the formal loans for business purposes. None of the respondents reported 

using loans for water and sanitation purposes (see Table A11 in Appendix I). The majority of this sub-

sample with formal loans (50%) was, at the time of the survey, repaying a loan. World Relief’s Local 

Enterprise Assistance Program (LEAP)57 provided all of these loans (100%) (see Table A11 in Appendix 

I). 

The average size of the most significant formal loans used by the respondents over the past three (3) years 

was approximately LD 3,750 (USD 52.08) with an annual interest rate of 5% (see Table A11 in Appendix 

I).58  The average installment value was LD 1,350 (USD 18.75) with an average five-month term. Thirty-

four percent (34%) of the borrowers reported providing a letter of employment as collateral, followed by 

33% providing a guarantor or co-signer as collateral. Lastly, 33% of respondents reported providing no 

collateral. 

It is important to highlight that, while there is limited use of formal loans among low-income earners, 

23% of the respondents reported holding a deposit account with a bank. The majority of the respondents 

who did not have a bank account reported an interest in opening one (78%) (see Table A8 in Appendix I). 

If personal finances inhibit households from paying for water connections, it is likely that households will 

depend on the informal sector to secure the funds since people fear their inability to repay a formal loan 

or that a formal financial institution will reject them. 

3.4.10 Household Housing History and Quality 

The average age of homes represented in the survey was 14 years, and the average occupancy duration in 

the dwelling was eight (8) years. Out of the 73% who reported building their home, 96% hired laborers to 

assist in the construction of their homes. Ninety-three percent (93%) reported the use of personal funds to 

build their homes.  

Respondents reported having an average of four (4) rooms in their home (see Table A12 in Appendix I). 

More than half of the respondents reported that the majority of their home was built from a mixture of 

mud and cement (58%), among other materials. Thirty-two percent (32%) reported having a kitchen 

inside their home, and 73% stated that they used bathroom facilities outside of the home. The majority of 

the respondents reported living in homes with no electricity (71%). In addition, few households owned 

significant assets such as motorcycles (21%), televisions (24%) or generators (25%) (see Figure 3-19 and 

Table A12 in Appendix I). 

 

                                                      

57World Relief Canada’s mission in Africa, http://www.wrcanada.org/index.cfm?pageid=198. 

58Respondents indicated taking out multiple loans.  The average presented here as the “most significant” represents the loan with 
the largest monetary value. 
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Figure 3-19: Household Assets, Sanniquellie 

 

3.4.11 Commercial and Institutional Water Consumption and Sanitation 
Characteristics 

In total, the enterprises and institutions interviewed consumed approximately 114,000 liters of water per 

day, ranging between 57 liters for women-owned small and medium enterprises (SMEs) to 45,000 liters 

daily for commercial guesthouses. The two (2) guesthouses, two (2) schools and hospital had water 

sources on their property, be it a protected well or a borehole59 deep well, unlike most SMEs who 

reported traveling outside their community for water. All respondents reported incurring some cost for 

water. These costs varied considerably from one-time fees of LD 100 (USD 1.39) for the repairs and 

maintenance of protected wells to over LD 72,00060 (USD 1,000) per month for generator fuel to supply 

electricity to well pumps and for other institutional operations and related personnel. All respondents 

enthusiastically welcomed improved water sources, preferring the rehabilitation of the pre-war system, 

and would be willing to pay charges associated with meter installation and monthly consumption. All also 

expressed a willingness to pay which ranged from LD 150 (USD 2.08) 61 to as high as LD 36,000 (USD 

500) for the guesthouses per month. All interviewees stated they would consume more water if a safe, 

reliable source was readily available, while some also estimated increased demand based on planned 

business expansion. A new iron mine has already catalyzed economic activity, resulting in the creation of 

guesthouses for its international staff, who are relatively high-volume consumers.62  However, all 

respondents stated that the current system does not sufficiently meet demand, particularly in the dry 

season.  As it stands, protected well caretakers reported rationing water as protected wells do not provide 

enough water for current demand.  

The following table provides a breakdown of the six (6) largest commercial and institutional users 

interviewed as well as their daily water consumption by liters: 

                                                      

59 A borehole is drilled into the ground to allow access to groundwater. In some instances, primarily in the case of businesses and 
institutions, a protected borehole is operated by a submersible pump supplied by a generator.  

60 Please note that it is not possible to disaggregate the amount of electricity used just for the water pumps. Thus, this figure 
represents the total electricity costs associated with running the hospital. 

61 This represents the maximum reported amount respondents paid for pump maintenance at a protected well. 

62 Please note that the iron mining enterprise did not form part of this survey since it depends on an independent water source. 
There are no other industrial entities Sanniquellie.   
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TABLE 3-12: LARGEST COMMERCIAL AND INSTITUTIONAL USERS IN 
SANNIQUELLIE 

Name Type of Entity 
Estimated consumption 
in liters per day 

Jungle Waters Group of Investment63 Commercial 45,00064 

Nimba County Community College Institutional 13,630 

G.W. Harley Hospital Institutional 6,43565 

Yah Lah Guest House Commercial 3,50066 

Sanniquellie Central High School Institutional 2,00067 

River Bee Resorts Commercial 950 

The largest commercial users providing hospitality services consumed between 950 and 45,000 liters 

daily for washing, bathing, laundry, cleaning and drinking. SMEs consumed between 57 and 380 liters 

per day with an average of 238 liters.68 While larger businesses obtained water from their own source, 

either a deep borehole well or a hand dug protected well, few SMEs had direct access to water at their 

place of business. The majority hauled water from the nearest available source, often from a protected 

well at an institution, such as a school or police station, or from their home. All SMEs used a shared 

source of water. All commercial users incur some cost for water, although few paid for water by volume. 

Instead, they paid for the operations and maintenance costs of a borehole system69 or protected well, such 

as for treatment chemicals to render water potable. The drilling of a well and installation of a pump and 

elevated tank alone can cost LD 504,000 (USD 7,000) according to a guesthouse operator. Population 

growth, business expansion and new ventures will drive growth in future demand for water. All 

respondents strongly indicated a willingness to pay for an improved water source. The Jungle Waters 

Group of Investment said they would be willing to pay up to LD 36,000 (USD 500) per month for water, 

and SMEs said between LD 504 (USD 7) and LD 1,944 (USD 27) per month. Although some SMEs 

preferred a flat rate, most favored a piped, metered connection. Many respondents recalled the pre-war 

piped water system and understood the concept of metered water charged on a consumption basis. Most 

SMEs stated they would pay whatever the meter indicated as the meter would allow them to monitor and 

moderate their consumption. 

The hospital provides full surgical services and uses water for sterilization, while the education facilities 

consume water for hygiene and food services. Institutions reported using between approximately 2,000 

and 13,630 liters daily.70 Institutions interviewed did incur costs for water, although they did not pay by 

volume. For example, the community college had 16 employees involved in the haulage and distribution 

of water to the bathrooms and kitchen, and the high school security staff monitored the protected well, 

among other duties. Institutions with their own water sources incurred other costs including the hospital 

purchasing fuel for the generator that runs the pumps,71 maintenance expenses, and the salary for an 

                                                      

63 Jungle Waters owns several ventures, including three guesthouses. 

64 Total for three guest houses. 

65 Based on 158 liters per hospital bed per day extrapolated from Voinjama figures. 

66 Total for two guest houses. 

67 Based on 1 liter per student per day as there is no sanitary plumbing. 

68 Approximately 12 jerricans, for comparison purposes. 

69 The system refers to a well, pump, elevated tank, and associated piping. 

70 The range of 5,680-13,630 liters is the equivalent of 284-682 jerricans per day.  

71 Per day, the hospital uses 8 gallons of fuel to run the generator, which provides power not only to the water pumps, but all other 
functions that require electricity to run. The total daily cost of this fuel is LD 2,960 (USD 41.11). 
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environmental technician who monitored water quality. These institutions provided residents in 

neighboring communities with access to their protected wells. Although institutional representatives did 

not provide an amount they would be willing to pay for water, they did indicate a willingness to pay for 

an improved water source. Institutional users also anticipated significant growth in demand with the 

hospital constructing an outpatient care facility, the community college expecting to triple the size of its 

student body over the next three (3) years, and the high school building bathroom facilities. 

With regards to access to sanitation, all of the commercial enterprises and institutions visited had flush 

toilets and septic tanks, with the exception of the high school. Most SME respondents did not have access 

to a toilet at their place of business. Those working at the market used a public facility (shared latrine). A 

few food business owners provided toilets at their place of business or had arrangements with a neighbor 

should customers require a toilet facility. The International Committee for the Red Cross (ICRC) also 

maintained a public facility in Sanniquellie. 
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4.0  VOINJAMA 

4.1 TECHNICAL ENGINEERING ASSESSMENT 

The Technical Engineering Assessment contains information relevant to the future design and 

construction of proposed water improvements of the City of Voinjama, Lofa County.  The objective of the 

assessment is to quantify existing conditions that could inform future design decisions.  Knowledge of the 

existing surface and groundwater is quantified and presented, including: location; yield; quality; 

treatment; storage; distribution; points of delivery; and organization and management of these systems. 

Information regarding other infrastructure systems impacting or serving the water sector, such as 

electrical, solid waste, and wastewater, are described.  In order to plan properly for the design horizon, 

population projections and water demands are included.  Lastly, ongoing work by others is highlighted in 

order to identify opportunities for collaboration. 

4.2 OBJECTIVES OF THE TECHNICAL/ENGINEERING ASSESSMENT 

The objectives of the Technical / Engineering Assessment are to: 

 survey and identify the current water supply practices of  the residents of Voinjama and associated 

health and environmental threats to these systems; 

 determine the status of the previous and currently nonfunctioning water infrastructure; 

 assess the potential for development of different water sources; 

 determine the future demand for improved water services; 

 assess health and environmental vulnerabilities associated with improving the water supply system; 

 review efforts by other donors and GoL; and 

 analyze the physical condition of the most important watersheds to determine quantity and seasonality 

of flows. 

4.2.1 Physical Environment 

4.2.1.1 Topography 

Lying in the north-western corner of the country, Voinjama is the county capital of Lofa County.  Lofa is 

bordered on the east and north by the country of Guinea, to the west by Country of Sierra Leone and on 

the south by the counties of Gbarpolu and Bong counties. Lofa County is now the second largest County 

in Liberia.  Lofa County and the area surround the developed portion of Voinjama is composed of tropical 

rain forest including high forest, broken forest and low bush regions. 

The county is Mountainous in the north and hilly in the south and has an elevation of about 550m, with 

elevations nearby reaching over 1,000m (1km). Most part of the County is covered by tropical rain forest. 

It is drained by little rivers. The main rivers in the county includes the Lofa, the Mano River which runs 

from Guinea and the St. Paul River, these rivers are all discharged into the Atlantic Ocean.  
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Prior to the war, the region was used for cultivating coffee, cacao, rice, and other crops. The area around 

the city is largely under cultivation and the county is a major agricultural area of Liberia. Economic 

activity in Voinjama is currently limited.   

For the physical geological condition of Voinjama, the underground area consists of crystalline bedrocks. 

The rest of the area is covered with layers of late rite, which carries insignificant alluvial deposits that 

causes huge contamination along the streams. 

The iron ore mined in Lofa County is from the Wologissy Mountains. In the 1980s, a Liberian Mining 

Company signed a deal with the Government to extract the Mineral. For that purpose, railways through 

Mano River Congo was constructed to ease the transportation of the ore to Monrovia port for exportation. 

The Zeliba River, which was the main source of intake constructed by the German in the 1980s is located 

at about a kilometer north the city overlooked by the newly constructed presidential Lodge.  

4.2.1.2 Climate 

The climate in Voinjama is tropical, hot and humid, and experiences a dry season and a wet season. The 

rainy season typically continues from mid- April to mid-October. The dry season will generally begin in 

November and continue through April.  The region is located in the climatic zone of tropical rain forest 

with dry season between November and April. It has an annual precipitation of about 7.92ft (2.4m).    

The range of temperature in Voinjama varies from 24C to 30C (75F to 85F). The wind generally blows 

from the northeast during the dry season, but changes to a southwesterly direction during the rainy season. 

4.2.1.3 Water Resources 

4.2.1.3.1 Surface Water 

The LMWP team conducted stream gauging and water quality sampling at the previous intake on the Bee 

River during the Detailed Analysis (DA) visit (February to March 2012) to determine the characteristic 

and current flows and to make preparations and arrangements for additional monitoring throughout the 

year.  The purpose of the monitoring is to determine or estimate the low flow conditions in the previous 

surface water sources.  Measuring the quantity of water carried by a surface water body during periods of 

low flow allows for the determination of the body’s yield. 

Quantity: The initial observation upon arrival for the Detailed Analysis there was no flow to minimal 

flow observed in the Zeliba River.  The intake structure at the Zeliba River is located about 1.5km from 

the center of Voinjama.  Even with “no flow” the depth of water in the river permitted recreational 

swimming.  A large amount of fallen trees and vegetation, both upstream and down was observed in the 

river channel, which could be causing backwater conditions. To further investigate the flow conditions, 

stop logs were installed over a two day period in the three bays formed by the existing control structure.  

Upon completion of the stop logs, Bay #1, closest to the Intake Structure, had 2.5 inch of freeboard 

(height of weir crest above water level) and a width of opening of 6’-5 ½”; Bay #2 had an average of 1’-3 

½” of freeboard and a width of opening of 11’-6”; and Bay #3 had an average 1’-3 ½” of freeboard and a 

width of opening of 11’-7½”.    The depth from the bench mark in the Intake Structure (chisel mark “V” 

on metal rail) to the water surface was 15’-6½”. 

No change or rise in the level occurred behind the stop logs for several days to confirmed that there was 

no flow to trace flow in the Zeliba River.  This is consistent with the findings of the “Water Supply 

Project for Voinjama” conducted by German consultants in the 1970’s.  .  It also notes the catchment area 

of the watershed at the intake structure is approximately 102 km2. 
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The stop logs will be removed 

prior to the onset of the next wet 

season.  This will be coordinated 

with either the LWSC caretaker, 

or will be conducted by the 

engineers and engineering 

interns in subsequent visits. 

Due to the possibility of the 

fluctuation in flows, the 

Monrovia based engineering 

staff periodically conduct area-

velocity measures to confirm the 

flow and the condition of the 

installed weir. 

 

Quality: To assess the quality of water present in the Zeliba River, samples were taken to test the water 

quality.  The physical and chemical composition of the water was analyzed and the result of the water 

quality testing is provided in Table 4-1. 

 



 
 
  140 SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 
 
 

TABLE 4-1: ZELIBA RIVER SURFACE WATER QUALITY RESULTS 

 Units Zeliba Zeliba Zeliba 
WHO 4th 
Edition 

Guidelines 

Non Health-
Based 

Guideline 
Established 

Date  9/24/2012 9/25/2012 9/25/2012   

pH  6.47 6.33 6.2 6.5-8.5 NH 

Color cu 30 20 25 15 NH 

Turbidity TU 2.4 3 3.1 5 NH 

Conductivity µS 18 19 19  - 

Total 
Dissolved 
Solids (TDS) 

ppm 
128 100 72 

600 NH 

Ca & Mg 
(Hardness) 

ppm 
NT 5 5.6 

150 NH 

Alkalinity ppm 22 12 14  - 

Potassium ppm NT    - 

Chlorine ppm 0.07 0.12 0.12 5  

Chloride ppm    250 NH 

Fluoride ppm    1.5  

Iron ppm NT 0.68 0.64 0.3 NH 

Sulfate ppm 2 3 2 250 NH 

Nitrate ppm    50  

Nitrite ppm    3  

Copper ppm NT   2  

Manganese ppm NT 0.015 0.013 0.4  

Mercury ppm NT   0.006  

Cyanide ppm NT   0.05  

Nickel ppm NT   0.07  

Lead ppm NT  0.001 0.01  

Sulfide ppm NT NT NT 0.05  

Zinc ppm NT 0.006 0.011 4 NH 

Chromium, 
Trivalent 

ppm 
NT   

 - 

Solids, Total 
Suspended 

ppm 
 6 5 

 - 

Nitrogen, 
Ammonia 

ppm 
  0.103 

1.5 NH 

Phosphate, 
Total 

ppm 
   

 - 

Surfactants, 
MBAS 

ppm 
   

 - 

Chromium, 
Hexavalent 

ppm 
NT   

 - 

Arsenic, Total ppm NT   0.01  

Boron, Total ppm NT  0.03 2.4  
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TABLE 4-1: ZELIBA RIVER SURFACE WATER QUALITY RESULTS 

 Units Zeliba Zeliba Zeliba 
WHO 4th 
Edition 

Guidelines 

Non Health-
Based 

Guideline 
Established 

Cadmium, 
Total 

ppm 
NT   

0.003  

Chromium, 
Total 

ppm 
   

0.05  

Silver, Total ppm NT    - 

Vanadium, 
Total 

ppm 
NT   

 - 

Notes: , NT indicates not tested, Empty entries indicate results less than parameter detection limits, Shaded entries 
exceed guidelines, NH indicates no health based guideline has been established. 

No previous documentation was located regarding the development of the previous water system that 

assessed the characteristic of the Zeliba River, except for the quantification of flow in the “Water Supply 

Project for Voinjama – Final Design”.    

4.2.1.3.2 Groundwater 

The investigation of groundwater was conducted to determine if a groundwater supply could be located 

and developed as a means of serving Voinjama’s drinking-water needs.  Even though the previous system 

was based on a surface water supply, the current operation and sustainability factors favor a groundwater 

supply.  A groundwater supply, if available, would most likely require less treatment and be a less costly 

source of water.  The supply of a groundwater source appears limited: according to the Liberia 

“Feasibility Study for Manual Drilling – Mapping of Favorable Zones” by the GoL notes (page 18) 

“Most of the country is formed by geological units which are not favorable because of the nature of 

the bedrock, but can be covered by an important alteration layer, exploitable by manual drillings.” 

Quantity: Discussions with well drillers with experience in Voinjama indicates that when drilling and 

searching for groundwater, fissures in the bedrock are not always productive, but some groundwater can 

be found in the weathered bedrock.  The drillers also indicated that crystalline-bedrock-drilled wells are 

likely to provide a good quality groundwater source.  They indicated the yields from a bedrock well could 

potentially be in the range of 34 to 60 gpm.  The drillers interviewed indicated that a series of wells is a 

potential solution to the problem of water supply in the city. 

The World Bank’s Water and Sanitation Program (WSP) was developed to locate, map, and inventory the 

hand pumps in Liberia. The WSP field program used smartphone technology to locate and describe the 

water points.  The survey used GPS and produced information regarding the operation of the hand pumps, 

the water quantity, and the water quality.  Interviews with local residents were conducted to gather quality 

and quantity information.  In some areas, best professional judgment was used in assessing the conditions. 

Depletion of water levels during the dry season was evident.  Many wells were dry and unusable, other 

wells’ supplies were quickly depleted and showed limited recharge capacity during the managed hours of 

the hand pump. 

At each well, the team used one of two pump testing methods, depending on the conditions.  Most 

commonly, the team used a submersible pump connected to an electrical generator, combined with PVC 

pipes and a flow meter for measuring the discharge from the well.  Under these circumstances, the team 

would first remove the small concrete manhole and use the manhole to lower the pump assembly.  Each 

cover was mortared after the pump test to restore protection of the well.   
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The team used a second method of pump test when they encountered a well with a water column too short 

to accommodate the submersible pump; the submersible pump’s intake was approximately one foot up 

from the bottom of the pump.  In this case, the team used the existing hand pumps to discharge well-water 

into containers of known volume. 

The pump tests involved the pumping of a single well with no associated observation wells. The purpose 

of a pump test is to obtain information on well yield, observed drawdown, and specific capacity, i.e., the 

yield divided by the drawdown.  Depending on the results obtained, the test data can also be used to make 

some reliable estimates of groundwater performance and characteristics. 

Community well caretakers were approached no later than one day before the pump test was to be 

performed, in order to obtain permission to pump the well and to allow time for the caretaker to alert the 

residents.  In general, this practice was successful in preventing residents from drawing down the well 

before the arrival of the team and in maximizing the collection of the water by residents during execution 

of the test. The pump tests were composed of two phases; the draw down period, during which water was 

removed from the well via pumping, and the recovery/recharge period, during which no additional water 

was pumped from the well, but measurements were taken of the height of the water column so as to 

determine the rate of inflow from the surrounding groundwater.  Listed below are some general findings 

of the pump tests conducted in the three cities during the DA trips. 

 Most wells were pumped dry (or to a level in which the hand pump or submersible pump could not 

operate) before the planned 45 minute draw down period, even when the flow rate was as low as 3 

gallons per minute (gpm). 

 Some wells had limited capacity that resulted in draw down periods of only several minutes. 

 Many wells showed minimal recharge in the 30+ minute recovery/recharge period. 

 Due to the extremely low flow produced by the selected well and the limited capacity available 

resulting from the dry season conditions, the pumps tests could not be conducted at an equilibrium 

condition in which the inflow to the well matched the outflow from the well.  Due to the low yield 

conditions present, the capacity of the wells observed during the DA trips are estimated based on 

volume pumped during each test and the estimated number of draw-fill cycles that can occur in 24 

hours. 

The dry conditions during the 2012 dry season appears to confirm the results presented in the findings of 

the “Water Supply Project for Voinjama” conducted by German consultants in the 1970’s, which stated 

“Study proved that an appropriate quantity of groundwater cannot be caught applying methods 

which are reasonable from the economic point of view.” 

This was based on a weighted average of 72 liters per day person with water dispensed from public taps 

and private service connections.  The then future demand was for a 1,276 cubic meters per day water 

system demand. 

Table 4-2 lists the minimum, average, and maximum well characteristics and test results observed and 

calculated from the pumps tests in Voinjama, during the Detailed Analysis Trip. 
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TABLE 4-2: SUMMARY OF VOINJAMA PUMP TESTS 

Voinjama Well Characteristics Units Average Minimum Well # Maximum Well # 

Pump Duration Minutes 22.60 2.50 V08 49.25 V51 

Recharge Duration Minutes 33.60 28.00 - 54.25 - 

Depth of Well Feet 31.57 14.50 V56 46.00 V05 
Depth Pumped Down Feet 3.95 0.20 V08 11.13 V46 

Depth Recovered feet 0.63 0.12 V08 2.75 V51 

Volume of Water Pumped gals 206.20 0.00 
V32 
V57 

746 
V46 
V58 

Average Flow Rate Pumped gpm 10.24 2.35 - 24.08 - 

Volume Recovered in Recharge Period gals 38.04 6.45 V08 145.43 V51 

Recovery Rate gpm 1.12 0.21 V08 4.16 V51 

Estimated Time to Recover Min 1413.99 55.31 
V40 

6031.13 
V46 

Estimated Time to Recover Hours 23.57 0.92 100.52 

Estimated # of Draw-Fill Cycles per Day per day 4.15 0.24 V46 26.03 V40 

Estimated Daily Capacity of Well gpd 453.99 0.00 
V32 
V57 

2750.12 V40 

Presented in Table 4-3 are the estimated capacities of the selected wells that were pump tested in 

Voinjama.  Both well #V32 and #V57 were found to be dry and could not be pump tested. Figure 4-1 is a 

map indicating the wells’ locations and capacities 

 

TABLE 4-3: VOINJAMA INDIVIDUAL PUMP TEST RESULTS 

Voinjama 
LMWP Well # 

Volume of 
Water Pumped 

(gals) 

Estimated Number 
Of Draw-Fill Cycles 

per Day 

Estimated Daily 
Capacity of Well 

(gpd) 

V02 181.63 2.09 380 

V05 106.39 0.61 65 

V08 11.73 2.51 29 

V09 127.40 1.05 134 

V15 137.54 1.29 177 

V20 310.99 0.50 157 
V29 18.60 10.36 193 

V32 0.00 0.00 0 

V33 16.45 1.69 329 

V40 96.41 26.03 2,750 

V46 746.33 0.24 140 

V49 191.59 2.36 631 

V50 384.85 0.37 120 

V51 390.36 3.86 1,508 

V55 346.90 1.73 601 

V56 59.56 10.45 622 
V57 0.00 0.00 0 

V58 745.80 0.78 581 

V42 45.22 4.62 209 
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Figure 4-1: Voinjama Pump Test Results 

 

The sum of the Estimated Daily Capacity for the 19 wells pump tested is approximately 8.630 gpd, which 

represents an average of about 450 gpd.  The 19 wells tested represent approximately 30% of number of 

estimated in the City of Voinjama.  The number of residents the tested wells can serve depends on the 

consumption rate during the dry season.  It is assumed that the consumption rate will vary based on the 

availability of water.  Table 4-4 indicates the Voinjama population that can be served at varying 

consumption rates.  While the consumption rate to be used in the design of LMWP improvement is still 

being developed for approval by the Engineering Working Group, the likely consumption required is 

approximately 15 gallons per person per day. 
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TABLE 4-4: VOINJAMA INDIVIDUAL PUMP TEST RESULTS 

Number of Wells Pump Tested 19 Units 

Daily Volume (Pump Tested) 8,630 Gallons Per Day 
Est. Total Number of Wells 60 Units 

Projected Theoretical Daily Volume 27,300 Gallons Per Day 
Est. 2011 City Population  15,100 

   

Consumption Rate Served Population 
gcpd lcpd Persons % of City Pop. 

1 3.8 27,300 181% 

2 7.6 13,650 90% 

3 11.4 9,100 60% 

4 15.2 6,825 45% 

5 19.0 5,460 36% 
15 56.9 1,820 12% 

20 75.8 1,365 9% 

Quality:  On September 25, 2012, five (5) samples from Voinjama were collected for analysis. Table 4-5 

shows the individual results. 
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TABLE 4-5: GROUNDWATER WATER QUALITY RESULTS 

 Units V18 V40 V49 V35 V37 
WHO 4th 
Edition 

Guidelines 

Non Health-
Based 

Guideline 
Established 

Date  9/25/2012 9/25/2012 9/25/2012 9/25/2012 9/25/2012   

pH  4.66 5.68 5.24 5.14 4.91 6.5-8.5 NH 

Color cu      15 NH 

Turbidity TU 2.4 0.2  1.4  5 NH 

Conductivity µS 35 97 45 33 76  - 

Total 
Dissolved 
Solids (TDS) 

ppm 100 36 76 60 56 600 NH 

Ca & Mg 
(Hardness) 

ppm 5.5 34.7 10.5 NT 10.3 150 NH 

Alkalinity ppm 14 32 20 18 16  - 

Potassium ppm    NT   - 

Chlorine ppm 0.03 0.04 0.04 0.02 0.02 5  

Chloride ppm  3.1 5.1 1 12.2 250 NH 

Fluoride ppm      1.5  

Iron ppm 0.08   NT  0.3 NH 

Sulfate ppm 2 2 2 2 1 250 NH 

Nitrate ppm 1.8 4 2.4 0.8 2.9 50  

Nitrite ppm      3  

Copper ppm 0.021 0.005 0.008 NT  2  

Manganese ppm 0.02 0.039 0.022 NT 0.082 0.4  

Mercury ppm    NT  0.006  

Cyanide ppm  0.001  NT  0.05  

Nickel ppm    NT  0.07  

Lead ppm   0.003 NT 0.037 0.01  

Sulfide ppm NT NT NT NT NT 0.05  

Zinc ppm 0.035 0.009 0.016 NT 0.01 4 NH 

Chromium, 
Trivalent 

ppm    NT   - 

Solids, Total 
Suspended 

ppm 8      - 

Nitrogen, 
Ammonia 

ppm      1.5 NH 

Phosphate, 
Total 

ppm       - 

Surfactants, 
MBAS 

ppm       - 

Chromium, 
Hexavalent 

ppm    NT   - 

Arsenic, 
Total 

ppm 0.003   NT 0.006 0.01  
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TABLE 4-5: GROUNDWATER WATER QUALITY RESULTS 

 Units V18 V40 V49 V35 V37 
WHO 4th 
Edition 

Guidelines 

Non Health-
Based 

Guideline 
Established 

Boron, Total ppm  0.04  NT  2.4  

Cadmium, 
Total 

ppm    NT  0.003  

Chromium, 
Total 

ppm      0.05  

Silver, Total ppm    NT   - 

Vanadium, 
Total 

ppm    NT   - 

Notes:  Empty entries indicate results less than parameter detection limits, Shaded entries exceed guidelines, NH indicates 
no health based guideline has been established. 

Similar to the surface water sample taken, the Voinjama groundwater samples had a pH less than the 

minimum standard range of 6.5 to 8.5, indicating an acidic nature to the sampled water.  

During the DA trips, the team conducted bacteriological testing using an absent-present test method, i.e., 

a method which indicates only the presence of bacteria, as opposed to the quantity of bacteria.  The 

method consists of collecting a water sample in a sterile plastic bag and combining the sample with a 

mixture of nutrients and reagents.  With the addition of the nutrients and reagents, the sample becomes 

yellow.  If total coliform is present in the sample, the color of the sample will change to green or 

blue/green within a 48-hour holding time.  If E. coli is present, the blue/green water sample will fluoresce 

(glow) when exposed to UV light in a dark room.  Samples were drawn during the pump testing of the 

wells to obtain a flushed and representative sample.  

Total Coliform, E. coli, and other bacterial indicators are sampled to assess the presence and level of fecal 

contamination and thus determine the potential for disease. E. Coli is present in extremely large numbers 

in the feces of all mammals and is recognized internationally as the main indicator of fecal pollution in 

drinking water. 

The most common health implication from drinking bacterially contaminated water is gastrointestinal 

illness including diarrhea. Gastrointestinal illness is usually non-life threatening in normal healthy adults, 

but can limit the daily functions and productivity of the infected person.  The risk of death from 

bacterially contaminated water and gastrointestinal illness increases among vulnerable groups such as 

infants, the elderly and individuals with suppressed immune systems. 

Results of the bacteriological sampling are shown in Table 4-6, followed by the map in Figure 4-2 that 

illustrates the geographical distribution of the tests and the results. 
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TABLE 4-6: VOINJAMA BACTERIA RESULTS 

Parameter Total Sampled Total Coliform Present E Coli Present 

Surface Water Samples    

Intake – Zeliba River 1 1 1 
Creek at Lawazula Road 1 1 0 

Groundwater Samples    
Wells 23 15 6 

Figure 4-2: Voinjama Bacteriological Test Results 

 

4.2.1.4 Land Use and Watershed Protection 

4.2.1.4.1 Land Use Description 

Land use classification was undertaken using ERDAS Imagine image analysis software.  An algorithm 

was used to sort the pixels of the satellite imagery into one of 25 classes of reflectance.  Based upon the 

color captured by the satellite, it is possible to classify each pixel as belonging to one group or another.  

The 25 classes created by the computer were then organized into four main land types using a visual 

interpretation of the image. 

Generally, undisturbed forest is darker and thicker than disturbed forest or shrub land, which allows those 

two categories to be delineated.  Highly disturbed land is typically more reflective.  Urban areas often 

contain highly reflective roofs and beaten tracks, allowing them to be pulled out from the image as 

separate classes.  Once the four classes were determined, a smoothing algorithm was run over each image 

to remove small clumps and individual pixels that were misclassified. Often, there will be shadows, 

hillsides, and other landforms that cause a pixel to be incorrectly identified.  Smoothing helps mitigate 
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this and create more coherent and useful groups of pixels.  When complete, the data was compiled and 

overlaid onto the mapping to create the land use figures for each city.  

Land use classifications have been separated into four categories – primary forest, secondary forest, 

primary urban, and secondary urban.  Primary forest describes those areas that are largely undeveloped 

and have established vegetation in its natural state.  These portions of the cities have not been 

significantly disturbed in any fashion, be it for commercial, residential, agricultural, or other uses.  They 

are shown on the mapping as a dark green.  Secondary forest areas, while still composed mainly of natural 

ground cover, have scattered pockets of development. The vegetation is generally thinner and more 

scattered.  They are usually found on the fringe of the secondary urban areas and are indicated by light 

green shading. 

The primary urban classification highlights those sections of the cities that are most densely developed 

and are likely to contain the largest populations and/or are the most heavily disturbed.  As previously 

noted in the watershed discussion, these areas are also the most likely to be major sources of surface and 

groundwater contamination.  They are identified on the land use maps as a deep red/maroon color.  The 

sections of the mapping shown in light red have been classified as secondary urban.  Secondary urban 

areas are less populated areas located adjacent to the larger population centers.  While still developed, 

they buildings are more spread out and scattered.  This classification can also represent cleared or 

previously disturbed land that is immediately adjacent to developed urban areas.  

Voinjama’s land use distribution is nearly split equally amongst three categories – secondary forest, 

primary urban, and secondary urban.  They represent approximately one-third each.  Similar to 

Sanniquellie, the majority of the primary urban areas are located along major roadways in the center of 

the city.  The remainder of the primary urban areas are found along secondary roads branching out from 

the city center.  Secondary urban areas are located around the outer perimeter the primary urban sections 

of the city. 

Secondary forest is responsible for thirty-one percent of Voinjama’s ground coverage.  These areas are 

scattered throughout the city, generally found along the perimeter and the outer edge of the secondary 

urban areas.  Primary forest areas are found in scattered clusters around the outer perimeter of the city.  

They are loosely grouped and do not cover large, contiguous stretches of land.  Primary forest represents 

less than ten percent of the total land use in the city.  Table 4-7 provides a summary of the land use types 

in Voinjama. 

 

TABLE 4-7: VOINJAMA LAND USE SUMMARY 

Land Use Type Percentage Within the City Limits 

Primary Forest 8 

Secondary Forest 31 

Primary Urban 27 
Secondary Urban 34 

4.2.1.4.2 Watershed Protection 

A watershed represents the land area that contributes to a surface water body — stream, river, lake, etc.  

The boundaries of a watershed are generally defined by localized high points that direct the flow of water 

into or away from a given water body.  Surface waters represent the collection points in each watershed.  

Large watersheds comprise many smaller, sub-watersheds that collect and convey water to the larger 

surface water.  As a general rule, rivers often represent the convergence of many smaller watersheds, 

namely the watersheds associated with feeder streams that contribute to the river. 
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The quality of a watershed is directly related to the predominant land uses within it, and in some cases, 

upstream of it as well.  Surface waters whose watersheds are composed predominantly of undisturbed, 

forested areas usually contain cleaner water than surface waters whose watersheds are composed 

predominantly of disturbed, urban areas.  Watersheds composed of undisturbed, forested areas are more 

likely to contain potable surface water sources than watersheds composed of disturbed, urban areas.  They 

are also more likely to have a reliable aquifer system, as rainfall is allowed to naturally percolate through 

the ground surface to recharge groundwater resources.  Conversely, watersheds with large urban 

developed areas have a higher probability of contamination and have less reliable groundwater sources.  

Higher contamination rates are due in large part to the higher waste generation rates associated with large 

population areas.  For example, improperly constructed and/or managed latrines can be detrimental to 

groundwater resources, as leachate from these systems is a significant source of contamination.  Solid 

waste generation and improper waste management are direct sources of contamination for surface waters 

as well.  Watersheds with higher probabilities for contamination can also directly affect downstream 

surface water supplies.  Contamination allowed to enter upstream sections of feeder streams or rivers will 

flow downstream and potentially compromise other surface water supplies. 

Additionally, watersheds with a high impervious surface/pervious surface ratio lose infiltration of 

stormwater to subsurface aquifers as a result of the impervious surfaces intercepting runoff before it can 

infiltrate.  Non-vegetated surfaces are more susceptible to erosion than are vegetated surfaces.  As such, it 

is important to properly develop land to find a balance between meeting the resource demands of the 

populations and protecting the water quality of the region’s watersheds.  Unless the stormwater runoff 

generated by these surfaces is properly managed, it can lead to depleted aquifers, increased erosion that 

results from unmitigated, concentrated stormwater discharges, and impaired surface water quality. 

The watersheds shown on Figure 4-3 have been delineated using topographic information provided by 

LISGIS, information collected during the Scoping and Detailed Analysis visits, and information 

contained in record documents collected during the Desktop Study.  The figures will be updated as 

additional data is gathered through LMWP’s ongoing coordination efforts with LISGIS and other 

agencies. 
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Figure 4-3: Voinjama Preliminary Watershed Delineation 

 

Voinjama is broken into five major watersheds – A through E.  Most of the watersheds either contribute 

directly to the Zeliba River or flow through secondary surface waters before reaching the river.  A number 

of small, unnamed streams carry water from the hill located at the northern part of the city to the Zeliba 

River.  Many of these streams feed irrigation ditches that are used to provide water to rice patties and 

other agricultural development.  In general, Voinjama’s primary drainage pattern trends from northwest to 

southeast. 

Voinjama is the most developed of the three cities and the quality of the surface water bodies is 

representative of Voinjama’s land use distribution.  Many are heavily silted, filled with trash and other 

debris, and are often used as dumping grounds.  Downstream quality is better.  However, Voinjama’s 

vegetation is not as thick or contiguous as Sanniquellie’s and Robertsport’s.  As a result, visual indicators 

of compromised water quality tend to be present even on the outskirts of the city.  Heavy erosion rates 

leave the water silted and muddy and trash is still visible in river tributaries. 

Proper management of development and forestry activities is crucial to protect the overall quality of any 

watershed, especially those whose resources are critically important to the people who rely on them.  

Potential new groundwater sources will be located such that they limit their exposure to sources of 

contamination such as latrines or grave sites.  Local management groups will be educated on the 

importance of locating water sources outside the zone of influence of potential contamination sources.  As 

the LMWP team advances through the project, LMWP will continue to foster strong working 
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relationships with other ongoing programs focusing on watershed protection, seek opportunities to protect 

sensitive resource areas, and pursue responsible development programs. 

4.2.2 Infrastructure 

4.2.2.1 Previous Water Infrastructure (Piped Water) 

4.2.2.1.1 Treatment 

The intake structure withdrew the untreated/influent raw water from the Zeliba River and transmitted it to 

the Water Treatment Plant (WTP) located approximately 350 feet away. The WTP was a conventional 

filtration treatment facility.  The treated water was pumped from the WTP through a dedicated ductile 

iron transmission main to the elevated water storage tank. All the flow passed through the elevated 

storage tank before entering the distribution system.  The storage tank was elevated to provide adequate 

pressure to the system and sized to provide the volume required during periods of peak flow.  The 

distribution system was composed of PVC (plastic) pipe. The distribution system purveyed water to 

customers and users by means of private metered building connections or standpipe kiosks. 

The intake structure and associated site are composed of a water control structure, bar screen, and raw 

water pumps.  The water control structure or system extends from the WTP to the intake structure as an 

elevated foot path or earthen dike, with a height of approximately 1 meter.  A steel water control spanning 

the Zeliba River makes up the next component of the water control system.  From the steel control 

structure, an earthen dike extends approximately 0.2 kilometers to an upland area, above the flood plain, 

on the opposite side of the river.  The purpose of the impoundment was to maintain adequate 

submergence for the vertical lift centrifugal pumps in the intake structure, and to maintain an adequate 

supply during drought conditions. 

The WTP facility was constructed to include chemical storage and application, a coagulation/flocculation 

basin, a sedimentation basin, two gravity filters, a treated water tank, treated water/effluent discharge 

pumps, backwash pumps, chlorine storage and application, power generation facilities and fuel tanks, and 

an office/staff building.  Essentially, none of the components and appurtenances of the chemical 

storage/application and power generation systems remain. 
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Figure 4-4: Process Flow Diagram for Voinjama Conventional Water Treatment Plant 

 

A separate concrete building located adjacent to and up-slope of WTP appears to have housed offices, 

staff housing and possible a laboratory.  Most of the doors, windows and roof sections of the office 

building were missing or in a state of disrepair. 

No fencing or other protection to secure the intake structure, WTP, or office building is present.  The site 

is accessible by a dirt road and driveway.  The site surface is grassed and some of it was apparently cut 

down for LMWP’s visit.  Larger trees and vegetation surround the site but have not significantly 

encroached during the decades of the facility’s disuse. 

Table 4-8 through Table 4-12 present some measurements and characteristics of the Voinjama intake 

structure and WTP. 
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TABLE 4-8: VOINJAMA INTAKE STRUCTURE 

 Metric Units 
(approx. dimensions) 

English Units 
(approx. dimensions) 

Raw Water Pump     

Qty, In Service 2    

Qty, Backup 2    

Qty, Total 4    
Capacity per Pump 36 m3/hr 0.35 CFS 

Total Capacity 72 m3/hr 0.71 CFS 

Force Main     

Qty 1    
Diameter 150 mm 5.90 inch 

Area 0.01766 m2 0.19 SF 

Velocity 1.13234 m/s 3.72 fps 

 

TABLE 4-9: VOINJAMA COAGULATION TANK 

 
Metric 

(approx. dimensions) 
English Units 

(approx. dimensions) 

Qty 1    

Main Volume     

Shape Square    
Length 2.8 m 9.18 ft 

Width 2.8 m 9.18 ft 

Depth 2.7 m 8.86 ft 

Surface Area 7.84 m2 84.35 SF 

Volume, Main 21.168 m3 746.97 CF 

     

Hopper      

Qty 1    

Shape Inverted Pyramid    
Length, Top 2.8 m 9.18 ft 

Width, Top 2.8 m 9.18 ft 

Depth 0.75 m 2.46 ft 
Length, Bottom 0.8 m 2.62 ft 

Width, Bottom 0.8 m 2.62 ft 

Volume, Hopper 3.18 m3 112.21 CF 

     
Total Volume 24.348 m3 859.18 CF 

     

Detention Time 20.29 min   

Vertical Velocity 0.170 m/min   
     
Surface Loading Rate 9.18 m3/hr/m2 3.76 gpm/SF 
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TABLE 4-10: VOINJAMA SEDIMENTATION BASIN 

 Metric 
(approx. dimensions) 

English Units 
(approx. dimensions) 

Qty 1    

Main Volume     

Shape Square    
Length 2.8 m 9.18 ft 

Width 2.8 m 9.18 ft 

Depth 2.7 m 8.86 ft 

Surface Area 7.84 m2 84.35 SF 

Volume, Main 21.168 m3 746.97 CF 

     

Hopper      

Qty 1    

Shape Inverted Pyramid    
Length, Top 2.8 m 9.18 ft 

Width, Top 2.8 m 9.18 ft 

Depth 0.75 m 2.46 ft 

Length, Bottom 0.8 m 2.62 ft 
Width, Bottom 0.8 m 2.62 ft 

Volume, Hopper 3.18 m3 112.21 CF 

     

Total Volume 24.348 m3 859.18 CF 

     

Detention Time 20.29 min   

Vertical Velocity 0.170 m/min   

     
Surface Loading Rate 9.18 m3/hr/m2 3.76 gpm/SF 

 

TABLE 4-11: VOINJAMA RAPID SAND GRAVITY FILTERS 

 Metric 
(approx. dimensions) 

English Units 
(approx. dimensions) 

Qty 2    

Shape Rectangular    
Length 4 m 13.12 ft 
Width 1.5 m 4.92 ft 

Depth 2.66 m 8.72 ft 

Volume, One Filter 15.96 m3 63.19 CF 

Surface Area, One Filter 6 m2 64.55 SF 

Volume, Two Filters 31.92 m3 1126.38 CF 

Surface Area, Two Filters 12 m2 129.10 SF 

     

Surface Loading Rate, One Filter 12  4.91 gpd/SF 

Surface Loading Rate, Two Filters 6  2.46 gpd/SF 
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TABLE 4-12: VOINJAMA TREATED WATER TANK 

 Metric 
(approx. dimensions) 

English Units 
(approx. dimensions) 

Qty     

Shape Rectangular    
Length 7 m 22.96 ft 

Width 4.95 m 16.24 ft 

Depth 2.1 m 6.89 ft 

Volume 72.765 m3 2,567.70 CF 

     

Treated  Water Pumps     

Qty, In Service 2    

Qty, Backup 1    

Qty, Total 1    
Capacity per Pump 72 m3/hr 0.706342246 CFS 

     

Detention Time  60.6375 min   
     

Force Main     

Qty 1    
Diameter 250 mm 9.84 inch 

Area 0.0490625 m2 0.527834 SF 

Velocity 0.407643312 m/s 1.338190124 fps 

4.2.2.1.2 Storage 

The route of the underground transmission main from the WTP to the elevated water storage tank could 

not be determined.  No air release valves were located along the route.  The physical condition, diameter, 

types of joints, and methods of restraint of the buried 

transmission main could not be assessed.  The transmission main 

could be salvageable, depending on the results of investigatory 

testing, which would include pressure testing. 

The 450 cubic meter elevated storage tank is constructed of 

reinforced concrete and is located on a high point between the 

WTP and City of Voinjama.  Previous reports indicated that the 

tank was sized to provide firefighting and emergency storage, as 

well as to meet the daily demands. Like the WTP, the design of 

the Voinjama elevated storage is the same as Sanniquellie’s tank 

in all respects except for overall height.  Since the Voinjama tank 

is located on a taller hill (with respect to the service area) the 

height of the structure is less.  During the visit, the team noted 

small stones or pieces of concrete striking the concrete apron; 

therefore a structural evaluation of all elevated storage tanks is 

recommended.  The reinforced concrete tank and the internal 

piping of the water tank may be salvageable, depending on future 

pressure testing and structural analysis.  The control valves 

(gates and butterfly valves) within the internal piping are not 

salvageable. 
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4.2.2.1.3 Distribution 

By appearances, the distribution system coverage once extended to the majority of the populated areas, 

although some older and newer areas of development were not served.  Many of the roads showed 

extensive erosion that resulted in large vertical drops from building stairs to the roadway surface 

(significantly more than Sanniquellie).  At various locations the PVC pipe was observed exposed due to 

the erosion and/or by the re-grading of the roadways. 

No complete mapping of the distribution system was unavailable to review or reference.  During the tour 

of the city and distribution system, no gate valves, buried fire hydrants, air release valves and manhole 

were observed.  Standpipe dispensing stations (kiosks) were located throughout the system.  No physical 

evidence of past private services such as meter or house connections was located, except for some 

exposed small steel piping 

4.2.2.1.4 Points of Delivery 

Standpipe stations served as the main points of delivery for the previous water distribution system.  These 

stations, frequently referred to as kiosks, are metered concrete structures located to serve selected areas of 

the city.  It is estimated that approximately 20 kiosks were installed throughout the town.  The physical 

conditions of the kiosks varied from poor to good, with many located adjacent to erosion areas and others 

overgrown with vegetation. Most kiosks lacked several original appurtenances, including the metal access 

hatch, dispensing taps, meters, and above-grade piping.  It was reported that the original distribution 

system included some private services, but only two private service lines with above-ground meters were 

observed.  In each case the meter was damaged. 
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Figure 4-5: Schematic Diagram of Voinjama Distribution System 

 

4.2.2.1.5 Recommendations on Salvageable Non-Functioning Water Infrastructure 

No portions of the former water treatment system were found to be operational.  Some portions of the 

former distribution system may be salvageable, pending additional testing.  The majority of all 

mechanical and electrical components at the intake structure and the adjacent water treatment plant 

(WTP) have been looted.  The concrete structures form the shell of the remaining intake and WTP, and 

are the only potentially salvageable components at these sites. 

The transmission main from the WTP to the elevated storage tank could be salvageable, depending on the 

results of investigatory testing, which would include pressure testing of the main. 

The reinforced concrete elevated storage tank and the internal piping of the water tank may be 

salvageable (depending on future pressure testing and structural analysis).  The control valves (gates and 

butterfly valves) within the internal piping are not salvageable. 

No portion of the distribution system is considered salvageable.  Most of the kiosk structures could be 

salvaged and rehabilitated, if required, but the effort may not be cost-effective. 
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4.2.2.2 Current Water Infrastructure: Wells and Hand Pumps 

The quantity and quality information pertinent to hand pumps is discussed in 4.2.1.3.2.  The mechanical 

features and locations of the wells and hand pumps are best described via the map in Figure 4-6, which 

summarizes well type, water quality, and functionality. 

Figure 4-6: Voinjama Municipal Water Sources and Status 

 

4.2.2.2.1 Organization 

Groundwater supplies the majority of water to Voinjama via hand-dug wells with hand pumps.  The 

current regulation of hand pumps is the responsibility of the Department of Public Works.  However, they 

lack the organizational structure, capability and other resources to provide the basic oversight and 

monitoring of existing hand pumps. 

It appears that (1) the quick reaction by the government and donors during the emergency period 

(following the conflict) to provide wells, and (2) the lack of structure to support the local regulators, 

permitted wells to be installed without supervision or adherence to any of the government water supply 

standards.  The immediate response also did not permit construction of wells to be documented and/or 

inspected.  Therefore there was no database of wells until the recent WSP survey was conducted in 2011.  

The database has been developed and shared with the County Health Teams and Department of Public 

Works and should be maintained and utilized to track operational conditions, water quality, and water 

quantity. 

The quantity of groundwater produced in Voinjama from hand pumps varies from a year-round supply to 

no or limited supply during the dry season.  It appears that many well were quickly constructed and that 
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certain well installers were more qualified and experienced, constructing wells that are less likely to run 

dry.  The Government of Liberia (GoL) presently has requirements (The Guidelines for Water and 

Sanitation Services in Liberia, Oct 2010) regarding the static water level in the well when constructed.  

According to those guidelines, wells must have a sustainable yield of at least 264 gallons (1,000 liters) per 

hour. As a proxy guideline for yield, any hand-dug well constructed in the raining season — the period 

from 1 May to 31 October — must have a static water column of at least 20 feet (6 meters). Any hand-

dug-well constructed in the dry season — the period from 1 November to 30 April — must have a static 

water column of at least 15 feet (4.5 meters). 

In the majority of wells in which depth measurements were taken, it appears that the well installers did 

not comply with the above-noted requirements.  It should be noted that these requirements may not have 

been adopted and in place during the emergency period. 

4.2.2.2.2 Management 

Hand pumps are mechanically operated and experience a wide range of operating conditions — from 

good to poor to non-functioning.  Comparing the conditions observed during the Spring 2011 survey by 

WSP to LMWP observations made in December 2011 reveals information regarding repairs and 

breakdowns which indicates the life-cycle of the hand pumps.  This information should be considered in 

future analyses. 

In general a person from the nearby community of each well was selected or has taken on the role of 

caretaker.  The informal position could include the responsibilities of repairing the well, collecting fees, 

and limiting the hours of operation of the well.  There was no local supply of spare parts to repair broken 

hand pumps, which results in pumps remaining unused or degrading to a permanent state of disrepair.  

There is no evidence of water quality sampling or water quantity measurement. 

No formal training is provided to repair or operate the hand pumps.  The only training indicated occurred 

between residents.  Experienced and trained residents trained others in the communities. 

To address slow recharge rates during the dry season, the caretakers of the wells often decided to manage 

the hours of operation by chaining the well handle or locking the well gate.  Hours of operation were also 

limited to prevent non-community personnel from using the well. When restricted, the hours of operation 

usually comprised 2-3 hours in the morning and 2-3 hours in the late afternoon. 

Table 4-13 lists the estimated rough number of Voinjama residents distributed geospatially to the nearest 

hand pump in an attempt to estimate the number of people who are likely to use a given well as their 

water source.  The table includes a rough hypothetical distribution that considers all hand pumps (the “All 

Wells” column) and a distribution that considers only wells characterized as having good quantity and 

quality by the WSP 2011 survey (the “Good Qty. & Quality” column).  Since the number of wells with 

both good quality and good quantity is limited, the number of persons per well increases.  The number of 

persons estimated per well should be evaluated in light of the Public Works guideline limit of 250 persons 

per hand pump well. 

This analysis only addresses hand pumps and does not consider alternative source such as surface water 

supplies and water vendors.  The analysis does not take into account geographic or other factors that 

might cause a user to choose a well that is further away than his/her nearest well. 

The map shown in Figure 4-7 was developed to evaluate the distribution of wells characterized as good 

quality and quantity by the WSP survey and estimated to service fewer than 250 persons.  These wells are 

shown in green.  Wells that are of good quality and quantity according to the WSP but that are estimated 

to serve more than 250 persons are shown in red. 
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TABLE 4-13: VOINJAMA HAND PUMP POPULATION DISTRIBUTION (PERSONS PER PUMP) 

Well 
# 

All 
Wells 

Good Qty & 
Quality Wells 

Well 
# 

All 
Wells 

Good Qty & 
Quality Wells 

Well 
# 

All 
Wells 

Good Qty & 
Quality Wells 

V01 83 - V30 254 - V60 235 - 
V02 60 - V31 166 - V61 25 182 

V03 562 - V35 317 - V62 401 - 

V05 186 371 V36 120 - V63 192 - 

V06 201 - V37 288 - V64 180 - 

V07 1,034 1,239 V38 80 368 V65 147 - 

V08 50 261 V39 146 177 V66 294 - 

V09 102 875 V40 51 62 V67 427 - 

V10 350 - V41 18 - V68 209 537 

V11 353 - V42 215 - V69 16 323 

V12 335 - V43 54 - V70 110 - 

V13 373 - V44 52 94 V72 815 1,451 
V14 115 944 V45 19 - V78 333 599 

V15 192 - V46 45 - V79 207 - 

V16 232 - V47 60 -    
V17 66 - V48 236 -    
V18 406 - V49 231 821    
V20 406 1,035 V50 314 -    
V21 658 - V51 318 -    
V23 127 181 V52 178 -    
V24 136 - V53 145 -    
V25 301 - V54 51 -    
V26 158 - V55 409 929    
V27 545 1,570 V56 66 518    
V28 237 - V58 83 -    
V29 472 - V59 23 -    

The map shown hereafter was developed to evaluate the distribution of wells characterized as good 

quality and quantity by the WSP survey and estimated to service less than 250 persons.  The distribution 

of wells shown in green indicated where wells estimated to be less than the service level guideline are 

located. 
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Figure 4-7: Voinjama Good Quality & Quantity Wells 

 

The level of protection provided by properly siting the wells installed during the emergency period varied.   

Many wells installed during the emergency period were observed to be located improperly with respect to 

existing latrines and graves.  In these instances, wells were constructed down gradient of the potential 

contamination sources.  As a direct result, the strong potential exists for the quality of the wells to be 

compromised. The importance of informing residents of proper well protection practices and maintaining 

proper offsets from sources of contamination is still critical and present today. 

The Voinjama County Health Team does periodically monitor water quality, but the work is conducted 

for the entire county and is not systematically recorded by location or parameter.  Furthermore, the 

County Health Teams are often limited in their testing capabilities by a lack of adequate testing 

materials/mediums. 

4.2.2.2.3 Quantity and Quality Concerns 

The supply of water is the primary concern in the improvement of water services to the residents of 

Voinjama.  Additional groundwater exploration should be conducted in areas of high yield.  Hydrological 

investigations are planned to identify and evaluate such areas or sites. Potential sites in the Voinjama area 

may be along the Zeliba River.   
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Many of the water sources tested displayed pH values outside of the WHO-recommended range.  The pH 

Scale is an indicator of the acidic or alkaline condition of water. The pH scale ranges from 0-14; 7 

indicates the theoretical neutral point. Water with a pH value less than 7 indicates acidity and tends to be 

corrosive. With pH greater than 7 the alkalinity can impact the taste of the water and cause scaling in 

pipes. Generally, groundwater can be impacted by the surrounding soils and bedrock, or from acid rain.  

The presence of low-pH water increases the potential for water to contain leached metals such as copper, 

lead, iron, cadmium, and zinc from the well pump and plumbing system.  The pH of drinking itself, 

however, is not a health concern. 

4.2.2.3 Other Sources 

Other direct water supplies are limited to periodic rainwater harvesting.  The few installations include 

large (200+ gallon) permanent vessels along or under the roof gutters. Discussion indicated that the 

practice of rainwater harvesting was conducted but apparently on a smaller level with portable buckets 

and vessels laid out during the rain events.  With limited rain during the scoping and detailed analysis 

visit this practice was not observed in Voinjama. 

Indirect sources include the services provided by vendors in the delivery of drinking water in volume 

ranging from small plastic bags to jerricans (usually 20 L). 

4.2.2.4 Electrical Power Supply 

4.2.2.4.1 Current Power Availability 

There is no large-scale power utility operating in Voinjama.  In 2011, the Government of Liberia provided 

a generator during the Independence celebration, which was to be used for public power supply. 

According to Mr. Robert Gibson, Resident Engineer (MPW) Lofa County, the generator does not have the 

capacity to supply the entire City power supply. The generator’s capacity is about 75KVA. It supplies 

power to main street lights and a few residents. The inhabitants are not willing to pay for the running, 

operation, and maintenance of the generator. Some of the inhabitants receive power supply from private 

generators for a few hours every night.  This method constitutes the bulk of the city’s power supply, 

including the power supply for the disused water treatment plant. 

The Total Corporation is currently constructing a gas station to supply fuel for the city, which currently 

has no filling station to supply petroleum product.  

4.2.2.4.2 Expected Future Development 

According to the Resident Engineer of the Ministry of Public Works, there is no plan for future 

development of the public power supply for now. 

4.2.2.4.3 Alternative Power Potential 

Alternate power systems such as solar power and wind power will be considered as alternate means for 

powering any proposed water system improvements. 
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4.2.2.5 Drainage and Erosion 

The City of Voinjama is located below Kitoma Hill; the center is located on higher ground than the 

surrounding area.  The City Centre of Voinjama is located on a hilltop and all quarters of the city are 

located on sloping ground so that surface waters can drain away easily. There is no flooding of built-up 

areas.  In former times, some sections of the streets close to the main junction at the town Centre were 

served by underground drainage channels, but these have since eroded away. 

In the Centre of Voinjama, the combination of fine-grained soils, steep slopes, high volumes of surface 

water runoff, and human activity, has in many places lowered the surface of roads and walkways by more 

than one meter, exposing formerly buried pipes and culverts. 

The erosion-related deficiencies cannot be repaired within an emergency program.  Indeed, they appear to 

be more a problem related to road construction than drainage; because of this relationship, the 

establishment of proper roadside drainage is being effected through road projects comprising 

reconstruction and hard-surfacing of roads and walkways. 

Few signs of the city’s former drainage system remain.  Channelized gutters were observed along some 

portions of the sloped main streets. Extreme signs of erosion and subsequent road re-grading were present 

throughout the developed portions of the City.  The team observed grade differentials as great as 10 feet.  

Other signs of the erosion include water service pipes penetrating road side banks 4 feet above the current 

road grade, or doorway entrances and steps that cannot be accessed from the new, lower elevation of the 

road. 

There were signs of culvert repairs being made to respond to emergencies.  For example, the culvert on 

the road in front of the Voinjama High School was washed out and repairs had been started.  

Unfortunately, the repair process had stopped for unknown reasons before completion of the work, and 

the road remains closed. 

4.2.2.6 Solid Waste 

There are no known records for the amount of solid waste generated in Sanniquellie.  The lack of records 

is directly related to the lack of a formalized disposal service.  It appears that the current practice is 

disposal of solid waste via roadside disposal, composting, incineration, or consumption by animals. 

The rate of generation of solid waste is most likely on the lower side of the typical range of 0.3 to 0.6 

kg/c/d.  This low rate of generation is attributable to the lack of commercial activity, which usually 

contributes waste through the manufacture of goods and packaging.  Based on the low-end generation rate 

and the Voinjama population of 15,100, the anticipated solid waste generated would be approximately 

4,530 kg per day, or 1,650,000 kg per year. 

Voinjama is one of the towns where people are using private open pits to bury their refuse. The refuse 

sites are located near the residents’ homes. The baseline household survey conducted by LMWP showed 

that 48% of the people interviewed use a garbage pit, 14% use a gazette collection pit, and 38% use “open 

area.” 

4.2.2.7 Wastewater Management 

No centralized piped sewage system has ever existed in Voinjama. It appears the majority of residents use 

pit latrines or “the bush” — a term indicating open defecation in forested areas. 

The most likely sources of wastewater include hand pumps, kitchens and laundry areas, bathing areas, 

hospitals, and clinics.  The wastewater generated from hand pumps generally would not require treatment, 
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but that generated from kitchen and health facilities may.  The anticipated flow rate from these facilities 

may be estimated as follows: 

Kitchen/feeding centers  25 liters per person per day 

Hospitals   50-100 liters per day per person 

The city of Sanniquellie does not have a sewage treatment plant so it is difficult to quantify the 

wastewater generation of the city. However, the baseline study carried out in these three cities allows for 

a breakdown by percentage of the method of disposal of the residents.  This breakdown is shown in Table 

4-14. 

 

TABLE 4-14: VOINJAMA WASTEWATER DISPOSAL METHODS: GREYWATER 

Method Percentage 

Open Area 85% 

Disposal 8% 

Drainage System 7% 

Others 0% 

4.2.2.8 Transportation Infrastructure 

The improvement of roadways in Lofa County appears to be the responsibility of one or two ministries, 

the Ministries of Public Works and the Ministry of Rural Development. The Ministry of Rural 

Development is responsible specifically for the construction and maintenance of feeder and farm-to-

market roads.  The Ministry of Public Works is responsible for and carries out the implementation and 

coordination of improvements to all classes of roadways. 

Approximately two years ago, the Public Works Ministry along with the Swedish International 

Development Agency (SIDA) began constructing and rehabilitating several feeder roads in northwestern 

Liberia.  

The continuous maintenance of the roadway from Voinjama to Monrovia would be critical to the proper 

operation of a water system.  During past rainy seasons the portion of the roadway between Voinjama and 

Gbarnga has frequently been washed out, causing major delays in transport of people and supplies.  The 

portion of road from Gbarnga to Monrovia is anticipated to be improved by mining operations located in 

Nimba County.   

4.2.3 Population  

The base year (2011) population of Voinjama for the Liberia Municipal Water Project is 15,100 and is 

based on projections from the 2008 National Census. 

Table 4-15 outlines the current and projected populations based on the 2008 National Population and 

Housing Census, and growth rates reported by LISGIS: 
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TABLE 4-15: VOINJAMA POPULATION 
PROJECTIONS 

Basis 

2008 Population1 14,543 

Growth Rate2 1.3% 

Projections3 

Base Year (2011) 15,100 

5 Years (2016) 16,100 

10 Years (2021) 17,200 

20 Years (2031) 19,600 
1Per Republic of Liberia 2008 National Population and 
Housing Census. Populations shown are for city 
enumeration areas only (data provided by LISGIS). 
2Growth rate during the period 1984-2008 by county (Lofa - 
Voinjama, Nimba - Sanniquellie, Grand Cape Mount - 
Robertsport), per 2008 Liberia Census Table 4. Population 
Growth Rates and Average Household Size. 
3Rounded to nearest 100. 

4.2.4 Ongoing Work by Others 

Throughout Liberia the USAID IWASH effort is working with GoL and its Ministry of Health to 

rehabilitate water sources such as wells. Their effort includes working to establish and implement fees 

and charges for water source development, and developing testing and analysis methods to evaluate the 

groundwater wells. 

IWASH is also working with LISGIS and the WSP to develop and maintain a database of hand pump and 

water point locations and operational status.  WASH is also involved in managing spare part inventories 

for pumps and in managing point-of-use water treatment products (Water Guard). 

IWASH also works with the Department of Public Works to coordinate practices regarding hand-dug 

wells and borehole installations. 

4.3 INSTITUTIONAL ASSESSMENT 

4.3.1 Municipal and County Government Organization and Functional 
Arrangements 

LWSC has no presence in Voinjama. In addition, there is no central power system.  Several small power 

cooperatives operate in the market district, consisting of private shop owners who share power from a 

generator provided during the preparations for last year’s Independence Day Celebration, but are 

currently inoperative due to equipment failure, with no obvious plans or funding for replacement. 

Offices of the Lofa County Supervisor and the Mayor of Voinjama: As with the other municipalities in 

Liberia, the mayor of Voinjama is appointed by the County Superintendent (CS), who in turn is appointed 

by the President of Liberia.  While the Mayor is an elected posts, there has not been a mayoral election 

since prior to the war. Key governmental functions of the town relevant to LMWP, including health 

services, education, and the provision of infrastructure services are the responsibility of the Lofa County 

government.  

LMWP has had numerous town meetings chaired by the CS, Assistant Superintendent for Development 

Planning and other community leaders. In early April the team met with the Assistant Superintendent and 
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many town leaders to discuss establishing a Transition Working Group (TWG), consisting of government, 

community and business leaders to participate in management of the water system. The town meeting has 

agreed to provide LMWP with a suggested composition for a TWG, including the size, makeup, 

constitution and membership roles and responsibilities. LMWP has agreed to return Voinjama in mid to 

late April to assist Voinjama develop a charter for incorporating this TWG and its overall design.  

The TWG is expected to play a critical role in selecting management options and provide water systems 

oversight.  On this point, the community leaders, the mayor and CS are keenly interested in understanding 

quick impact investments, medium-term investment and what management options that LMWP is 

considering. LMWP has indicated that LMWP will assist the TWG through a workshop to be held in 

Monrovia where all TWG will meet to discuss not just investment options but the function of these TWGs 

and examples of similar organizations in other African communities. 

Lofa County Community Health Team (CHT):  The CHT performs water quality testing for water points 

across the county.  The team has a substantial number of staff for this purpose, trained by IWASH in 

testing procedures.  However, CHT representatives reported that water testing is quite new to the team, 

that they are providing more training principally in areas outside of Voinjama. The CHT has not 

attempted a correlation of epidemiological data on waterborne diseases across the town, but suggested 

that such an analysis could be useful in identifying health “hot spots” that could help the LMWP in 

identifying priority areas for quick impact projects.   

Lofa County Ministry of Education Office: The Director confirmed that of public schools in the city, all 

are currently served by hand pumps.  Hand pumps are being constructed at these schools by USAID’s 

IWASH Project.   

Since one of the concerns of the SA is to determine the ability of public institutions to pay for water 

services, the team discussed the budgetary process within the county school system.  The department does 

not have an annual budget, except for the payroll of teachers and staff.  Any additional expenses, such as 

payment for repairs, utility bills, etc. require approval of the county board.  The Director acknowledged 

that this is a major challenge she faces, and that this would be a concern if schools were billed for water 

4.3.2 LWSC Current Operation 

LWSC effectively has no presence in the town.  While there is a former water treatment facility in town it 

is no longer operational and LWSC does not have a caretaker for that facility on its payroll. 

4.3.3 Community Water Management Organization 

Since there is no government agency or utility specifically responsible, water services are currently 

provided through informal community based organizations (CBOs).  The degree to which these groups 

effectively managed their respective pumps varied considerably. 

One of the communities visited (near the Administration Building) appears to have a well-organized 

approach to managing the local hand pump.  A caretaker is present during the hours of operation (6–

11AM and 4–6 PM) and locks it during off-hours.  Members of the community group, (15–20 

households) pay a USD 1.50 fee and in return receive a ticket which entitles them to use the well any time 

during open hours.  Non-members may use the well, but the caretaker typically requires some kind of in-

kind contribution (e.g., cleaning the well site).   

The Business Association consists of proprietors from the business district, which is served by two hand 

pumps.  However, the hand pumps are managed by a volunteer, not the association.  The association 
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provides a conduit for collecting payment for repairs when needed, but does not appear to have a high 

degree of “ownership” of the hand pumps.  

The Public Market Association, an organization of some 400 members, has taken responsibility in the 

past for repairing the hand pump that used to serve the market.  Funding for repairs was covered by the 

dues that the association charges its members.  Although the hand pump no longer exists since it was 

removed in conjunction with a road rehabilitation project, this past history indicates that the association 

views water services as part of its mandate.   

The SA team also met with the local USAID IWASH project team.  IWASH has extensive experience in 

hand pump installation, although up to this time it has not installed hand pumps within the boundary of 

the city, although this may be included in the project’s SOW in the future. 

4.3.4 Private Sector Water Supply Capacity 

Aside from individual tradespersons who repair hand pumps and generators, there is very little capacity to 

operate and maintain water systems in the town.  The team met one individual who built his own public 

latrine and runs it as a business (charging 5 LD per visit).   

While there were general limitations on water carriers and suppliers, there is a general understanding that 

local residents had sever difficulty in obtaining water supplies will require payment on the part of all 

residents. Most residents will have their children walk significant distances waking up at 5:00 AM daily 

just to obtain supplies of water from the limited number of wells that are operable during the dry season. 

There is a general sense that there is a significant willingness to pay for an improved supply of water for 

all.  

4.3.5 Utility Management and Regulation Challenges 

During meetings held with community leaders, there was general enthusiasm about working with LMWP. 

The meeting chaired by the Assistant Supervisor for Development Planning pointed to a proactive 

participation by all members of the water committee. Further other localities were represented on the 

committee that included places like Zorzor. Each was concerned that their water needs be met and 

although the LMWP team could not provide any assurances there was the sense that every community 

was prepared to work together to solve the water problems in Voinjama. 

Voinjama has certain real concerns in regard to water supply. While there are a large number of shallow 

wells that were funded during the emergency quick impact programs after independence, these wells in 

many instances are not dependable. During the dry season the yields are low and recharge is slow. Hence 

the few producing wells are in high demand and most people travel significant distances to obtain water 

supply. This has motivated all members of the community to work together to meet the consistent needs 

of all water users 

As LMWP continued in the meeting the Assistant Supervisor communicated his view that there needs to 

be a TWG that is focused on providing guidance to the process, establishing policies in water supply 

operations, focused on developing a implementing unit that will be able to manage the new investments 

and ensure that everyone had access to water supply. 

He further gave his views that a supervisory team be set up for the TWG whose members included 

influential members of the community to communicate the commitment to a positive outcome. The 

Supervisory team must also have members who are enthusiastic about the investments but also able to 

meet the needs of the community for water supply. Finally, each member should be willing to serve on 
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the Supervisory Team as an unpaid member initially with the goal of making certain that water supply is a 

right that everyone shares. 

The committee decided that the Supervisory Team should be empowered with responsibility for 

developing and Implementing Team for the TWG. The Implementing Team will be responsible for 

maintenance, operation, administration and finance to ensure a suitable and sustainable water supply 

consistent with investments both short-term and longer-term that will be made by the LMWP to meet the 

water needs of the community. 

Finally, the attendees agreed to vote on how to proceed. They unanimously agreed to create a Supervisory 

Team of 7 members. They further agreed that they would take about 2 weeks to select Supervisory Team 

members along the lines of their agreement and forward the names, backgrounds, define responsibilities, 

discuss funding of the TWG and of the Supervisory Team so that LMWP could begin to create the outline 

of a charter for the next visit. 

It was also agreed that at the next visit, scheduled tentatively for about 2 – 3 weeks after the initial visit to 

discuss setting up an Implementation Team and funding for water operations. From there the group would 

be encouraged to meet with LMWP in Monrovia to finalize the TWG charter, begin the program 

implementation and develop a plan for capacity building at all levels from the Supervisory Team to the 

Implementation Team and sub-units. 

Our experience in Voinjama was exceptional. The enthusiasm of everyone locally was palpable. There 

was a sense of purpose and camaraderie that made everyone hopeful that the TWG would be successful. 

However it must be pointed out that National Policy issues remain. 

From a policy perspective, Central Government has promulgated the Water Supply and Sanitation Policy. 

That document in its fifth policy statement encourages Community well-being through social and 

environmental considerations. Those considerations include “Community participation in project planning 

and design is paramount for the sustainability of the project and shall be encouraged by all proponents.” 

The challenge, as noted in Section 2.2 above, is for implementation measures of the Water Supply and 

Sanitation Policy to become effective. At this writing, the National Water Resources and Sanitation Board 

Executive Order has yet to be issued and the Water Supply and Sanitation Commission which is also 

expected to be formed through Executive Order remains outstanding as well.  

The NWRSB will be responsible for WSS Sector Policy, Strategy, Planning, Technical  Support, 

Coordination, M&E, HRD, Capacity Building, Decentralization, Programs, Financing, NGO Support, 

Management Information Systems (MIS), Donor Coordination, and will ensure the enforcement of 

standards, regulations and by-laws (including the existing Public Health Laws, chapter 24 of Title 33 of 

the revised Public Health Law and Section 35, Part IV, related to Drinking Water Quality Standards in the 

Environmental Protection and Management Law) through the WSSC. 

In its new mandate the NWRSB will oversee the Water Supply and Sanitation Commission (WSSC) 

comprising of eminent experts in the fields of Water, Sanitation, Environment, Economy, Finance, Law, 

Sociology, and Public Health who will regulate all activities related to Tariffs, Licenses, PPPs, Service 

Standards, and Water Laws compliance, to be appointed by the President. The NWRSB will also serve as 

the supervisory arm for the National Water Supply and Sanitation Committee and Hygiene Promotion 

Committee (NWSSCHP), comprising of service providers on the part of the Government on one hand and 

PPP on the other. 

One major responsibility of WSSC is to issue water service provider licenses meant to ensure that water is 

provided by local corporations, utilities or private providers to communities.  Another responsibility of 

WSSC is to ensure that all Liberians have access to both clean water and sanitation through autonomous 

water service providers. Without this policy and these regulatory bodies, the lack of guidance as to how to 
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develop a water supply work group whose goal it is to promote the sale and delivery of clean water will 

experience difficulties. 

LMWP will continue to promote formulation of specific functioning boards, committees and 

organizations to foster policy, promote regulation and formulate guidance for water supply promotion, 

investment, production, operation, maintenance, distribution, sales, delivery and payment. With one key 

statement that “Government would gradually disengage from direct service delivery and play a more 

active facilitating role”72 it is clear that local institutions are expected to have an increasingly important 

role. 

4.3.6 Capacity Building Challenges and Needs 

Immediate capacity-building needs will be a composite of needs related to formulating the TWG and 

operating initiatives as a result of quick impact investments. At the institutional level, formulating a 

group, committee or board consistent with local custom, national policy, and the broad needs of the 

community, will certainly be a challenge. LMWP has encouraged city leaders to take their own initiative 

to formulate a working group consistent with local goals and values and that is willing and able to 

communicate locally and nationally on water issues.  LMWP will help LWSC and the local communities 

to formulate a strategy to promote strong operations and maintenance capacity, to promote a fair and 

reasonable price for water provided and to ensure continued and future operations.  

One of the greatest challenges LMWP envisions is establishing a fair water price. People in the 

community currently receive water services at no or little cost. In some parts of the City, citizens have 

been asked to contribute the cost of repairing pumps or repairing the well itself but very little is put aside 

for continued maintenance, flushing the wells, chlorination or the many other needs to make certain that 

wells are in good order providing good quality water continuously.  LMWP expects to help educate the 

TWG on the continuing concerns and needs for water supply service and expansion and its actual cost. 

LMWP will support LWSC and the TWG in establishing a strong understanding that payment for water 

use is required to ensure long term sustainability of clean water. 

While currently water supply regulation in Liberia is only in its formative stages, LMWP’s work will help 

foster concurrent regulatory processes that will determine water tariffs based on clear and understood, 

cost-recovery principles. LMWP’s work at the local level will make a strong case that cost recovery is not 

only imperative for continued water operation but can also be achieved with affordable tariffs, and can be 

socially acceptable, given the right level of local communication, input, and accountability. LMWP will 

target informal dialogue opportunities and outreach through LWSC and the TWG to make this case. 

The most important challenge we face is developing a formal institution that will be ready to manage a 

water utility once medium-term investments are approved and ready to be implemented. Managing a 

start-up organization in any field is a challenge but when there is limited managerial, technical or 

financial knowledge for the nascent utility, that challenge will be magnified. LMWP will seek ways and 

means to develop this capacity locally as well as determine what short- to medium-term alternatives are 

available to address capacity deficiencies initially. The longer-term horizon anticipates training and local 

capacity development to provide continuous management throughout the life of the utility. 

                                                      

 

 



 
 
  SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 171 
 
 

4.4 SOCIO-ECONOMIC ASSESSMENT 

4.4.1 Objective 

The following section presents quantitative and qualitative survey findings for the city of Voinjama.  The 

objective of the survey in Voinjama is to determine both household and commercial willingness and 

ability to pay for water services.  To make this determination, the survey team explored important issues 

surrounding water, such as current water consumption, household/community concerns regarding water 

quality and water-borne diseases, desire for improved water, willingness to pay for improved water as 

well as current household income and expenditures.  The survey also gathered information on the basic 

socio-economic characteristics of the population in Voinjama.   

The quantitative baseline survey in Voinjama explored a sample of 374 observations.  The survey 

comprised 155 questions and targeted individual households.  The survey sample covered 12% of the 

city’s population, and the respondents were randomly selected to ensure both a statistically valid and 

representative sample.   

For the qualitative survey in the city of Voinjama, the team conducted a total of six (6) focus group 

discussions, comprising 59 participants, and five (5) interviews of commercial and institutional entities. 

While the focus group discussions included heads of household73, women entrepreneurs and protected 

well caretakers, the information in the household sections of this report refers solely to the responses 

provided by the heads of household.  The Commercial and Institutional Water Consumption and 

Sanitation Characteristics section includes responses from women entrepreneurs and protected well 

caretakers, as well as interview answers from commercial enterprises and institutions.   

The survey results for the city of Voinjama are presented according to the following sections: socio-

economic profile, household water consumption and sanitation characteristics, household health trend 

characteristics, household financial characteristics, household ability and willingness to pay for water 

services, water system management, household savings and access to credit, formal financial services, 

household housing history and quality, and an overview of commercial and institutional water 

consumption and sanitation characteristics. 

4.4.2 Socio-economic Profile  

The quantitative baseline survey in Voinjama involved a sample of 374 observations of which more than 

half (51%) were self-employed or entrepreneurs, 40% were permanent employees, and a small percentage 

were non-contract employees (8%) or both self-employed and entrepreneur (1%) (see Figure 4-874). (For 

further information see Table A2 in Appendix I.) For the qualitative assessment, the team held six (6) 

separate focus group discussions with 59 total participants, including women entrepreneurs (34% of 

participants), heads of household (49% of participants) and protected well caretakers (17% of 

participants). 

                                                      

73 The head of household, as the target respondent for this survey, is the person who earns the most money in the household and/or 
is responsible for the household’s financial decisions. 

74All figures used in the socio-economic assessment refer to data from the quantitative survey.   
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Figure 4-8: Sample Breakdown by Type of Employment, Voinjama 

 

With 55% of the respondents working in services and 35% in trade, the survey team ensured that the 

quantitative sample was representative of the major economic activities in Voinjama (see Table A2 in 

Appendix I). The remaining respondents worked in agriculture (9%) and in manufacturing/construction 

(1%). While 16% worked from home, the majority of those surveyed worked in offices (39%) (see Figure 

4-9 and Table A2 in Appendix I). 

Figure 4-9: Sectors of Employment, Voinjama 

 

The quantitative sample was comprised of 61% men and 39% women, with an average age of 36 years 

which reflects the young population of Liberia. More than half of the respondents were married (59%), 
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20% were single, 13% were cohabitating and the remaining 8% were divorced, separated or widowed.  

The majority of the respondents were Christian (76%), while 21% were Muslim and 3% were from other 

religions (see Table A2 in Appendix I). For the qualitative assessment, the overall sample of 59 focus 

group participants was represented by 34% men and 66% women. Of the 29 heads of household surveyed 

for the focus group discussions in Voinjama, 52% were men and 48% were women.   

The study shows that over three-quarters of the quantitative survey respondents (81%) had received some 

level of education, while 12% were illiterate with no formal schooling. Another 7% were literate but had 

no formal schooling. By comparison, the national literacy rate in Liberia is 58%.75 The majority of the 

respondents had received some secondary education or attended senior high school (37%). Twelve 

percent (12%) of the respondents had only completed elementary education, and 15% of respondents had 

received some college education or completed college (see Figure 4-10 and Table A2 in Appendix I).  

Figure 4-10: Education Level, Voinjama 

 

Less than half of the quantitative respondents (43%) reported owning their homes, while 46% indicated 

that they occupied rentals and 11% had free-of-charge housing. Additionally, the majority of homeowners 

reported holding registered title deeds (66%), which could serve as potential collateral should the 

households want to borrow in the formal financial sector. The remaining homeowners reported holding an 

agreement between two parties (15%) or a registered sales contract (8%). Lastly, 11% reported holding no 

ownership documents (see Table A12 in Appendix I).  

4.4.3 Household Water Consumption and Sanitation Characteristics  

Fifty-three percent (53%) of the quantitative respondents reported having regular access to a water source. 

Additionally, 59% of the quantitative respondents reported having regular access to safe drinking water 

within 30 minutes round-trip of their home. For drinking and cooking purposes, less than half of the 

                                                      

75 CIA Fact, The World Factbook, https://www.cia.gov/library/publications/the-world-factbook (February 2011). 

0%
10%

20%
30%

40%

Illiterate

Literate & No Formal Schooling

Elementary (1-6)

Junior High School (7-9)

Senior High School (10-12)

College

University

Post-Graduate

Attending Adult Learning Program



 
 
  174 SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 
 
 

respondents used protected wells with hand pumps76 as the main sources of water in the dry77 (44%) and 

wet78 (43%) seasons. Thirty-two percent (32%) used boreholes79 in the dry season and 28% in the wet 

season. Eleven percent (11%) used open or hand dug wells80 as the third main source of water in the dry 

season and 10% in the wet season. Other sources of potable water included water kiosks/stand posts, 

private yard taps, bodies of water, and rain harvesting (see Figure 4-11). As the main reason for their 

choice of potable water source, 50% reported water quality, and 37% indicated convenience. Many focus 

group respondents supported the quantitative findings, reporting that they relied primarily on protected 

wells or hand dug wells for drinking water. 

Figure 4-11: Sources of Water for Drinking and Cooking, Voinjama 

 

For bathing and laundry purposes, 33% of the respondents used open or hand dug wells in the dry season 

and 27% in the wet season. Twenty-five percent (25%) used protected wells in the dry and wet seasons. In 

the dry season, 25% used boreholes and 24% in the wet season. Only 1% reported buying water from 

private vendors or water kiosks (see Figure 4-12). Fifteen percent (15%) used water for small-scale 

irrigation systems in the dry season and 6% in the wet season. Six percent (6%) used water for livestock 

feeding in the dry season and 7% in the wet season. Several heads of household that participated in the 

focus groups also indicated the use of hand dug wells for bathing and laundry.  

                                                      

76 A protected well is a well dug by hand with a manually-operated hand pump, an inner lining to prevent the walls from collapsing, a 
cement cover for security and sanitation purposes, and a drainage system.  

77 The dry season in Liberia is from November until April.  

78 The wet (rainy) season in Liberia is from May until October. 

79 A borehole is drilled into the ground to allow access to groundwater. In some instances, primarily in the case of businesses and 
institutions, a protected borehole is operated by a submersible pump supplied by a generator.  

80 An open or hand dug well, unlike the protected well, is not operated by a manual hand pump or protected with a cover. Water is 
typically drawn using a bucket. All hand dug wells are lined to stabilize the walls of the well so that it does not collapse. 
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Figure 4-12: Sources of Water for Bathing and Laundry, Voinjama 

 

To access any water source, the vast majority of the quantitative respondents (77%) walked less than 250 

meters within an average of 15 minutes per round-trip plus any waiting time. Waiting times can vary 

depending on the seasons. If the water level in the protected well is low, there can be extended waiting 

times. Sometimes children have to leave the jerricans81 in line in the morning and pick them up in the 

afternoon. Approximately half of the respondents reported that children primarily fetch the water (51%). 

Forty percent (40%) collected water on a daily basis, while 52% collected water on alternate days. 

Respondents made up to four (4) trips in the dry season and up to three (3) trips in the wet season in both 

the mornings and afternoons (see Table A13 in Appendix I). While children were usually responsible for 

fetching water, 56% indicated that the wife was responsible for making decisions regarding water 

management and consumption in the household. 

Despite the fact that the water sources may be close to their home, the qualitative focus group respondents 

noted that water collection was a very time consuming activity.  Most respondents spent anywhere from 

15 minutes to three (3) hours per day to fetch water. Unfortunately, the severe dry season had caused 

many of the protected wells to run dry and, therefore, the wells were unable to keep up with the demand.  

For the quantitative assessment, respondents reported that the average household of five (5) (median 5) 

consumes on average five (5) or on median four (4) jerricans82 of water daily in the dry season for 

household purposes. Based on reported average consumption and average household size, the per capita 

                                                      

81 In Liberia, water is collected using both a 20-liter jerrican and one-gallon (US) jug.  The respondents indicated they used between 
20 and 60 gallons of water per day per household.   For the sake of consistency in this report, we are presenting numbers in 
terms of jerricans, and using a conversion rate of 5.3 gallons/jerrican. 

82 The use of plastic 20-liter jerricans is the most common and feasible way to measure water usage and cost among those who do 
not have metered connections. 
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usage is estimated to be 20 liters per person per day in the dry season.83  The consumption drops to an 

average of four (4) or a median of three (3) jerricans in the wet season. Based on reported average 

consumption and average household size, the per capita usage is estimated to be 16 liters per person per 

day in the wet season.84 In comparison to the quantitative survey findings, qualitative survey respondents 

reported a much larger range of water usage from approximately four (4) jerricans to 31 jerricans per day 

per household for drinking, cooking and bathing.  

Reported consumption increases during the dry season. This increase may be due to a number of factors. 

Many qualitative survey respondents noted that there was a lot of dust during the dry season and, 

therefore, water was used to reduce the amount of dust around the household. Furthermore, households 

may resort to using more water for bathing and laundry given the amount of dust circulating. Lastly, 

households need to fetch more water for gardening in the dry season, which would not be necessary 

during the wet season because of ample rain. It is worth noting that rainwater used for gardening and 

other purposes during the wet season may not be taken into consideration when calculating water 

consumption per jerrican, particularly if the rainwater is used immediately without harvesting. During the 

focus group discussions, however, participants did report rain harvesting as a method of collecting water, 

thus reducing consumption from protected wells in the wet season.  

Regarding water quality, 56% of the quantitative respondents noted that the overall quality of water from 

their main source of water was “good” (see Figure 4-13). Sixty-eight percent (68%) reported that their 

water does not have an odor in the dry season, while 79% reported the same in the wet season. In both the 

dry and wet seasons, 56% reported good water purity. In the dry season, 55% reported that the water 

tastes good, while 57% reported that the water tastes good in the wet season.  

Figure 4-13: Overall Reported Quality of Water from Main Source, Voinjama 

 

                                                      

83Since one jerrican equals 20 liters, we calculated per capita consumption by multiplying 20 liters by the household daily 
consumption (5 jerricans) and then dividing by the average household size (5). 

84Since one jerrican equals 20 liters, we calculated per capita consumption by multiplying 20 liters by the household daily 
consumption (4 jerricans) and then dividing by the average household size (5). 
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The qualitative respondents, on the other hand, reported issues with water quality in the dry and wet 

seasons. In the dry season, respondents reported the water becomes contaminated with silt when the water 

level is so low that people have to dig deeper to obtain water. In the wet season, respondents reported that 

a variety of contaminants and other objects enter the wells as a result of runoff. Those respondents who 

used unprotected water sources reported that the quality of their water was poor. It is worth noting here 

that, during the focus groups and earlier visits, none of the protected well hand pump committees85 

reported testing the water quality on a regular basis. Once the taste or color of the water changes, the 

community waits for the water level to rise before they recommence pumping water from the well.  

Thirty-one pecent (31%) of the quantitative respondents reported that they treat the drinking water all the 

time, and 23% noted treating the water sometimes. The majority of the respondents who treated the water 

used chemicals (disinfectants) such as WaterGuard86 (93%) (see Table A13 in Appendix I). All focus 

group respondents reported treating their drinking water with WaterGuard or by boiling or filtration. 

Several respondents mentioned further treating chlorinated well water with WaterGuard. 

Sixty percent (60%) of the quantitative respondents reported owning water storage equipment. Out of the 

60% who stored water, 84% reported storing water in jerricans. Figure 4-14 below shows the percentage 

breakdown of household water storage facilities.  

Figure 4-14: Household Water Storage Facilities, Voinjama 

 

The city of Voinjama does not have a government or private sector sewage system. However, 9% of 

quantitative survey respondents have access to a private “sewage system” through the use of a septic tank 

or soakaway pit. Out of the 9% who reported having access to a private sewage system, only 3% reported 

paying sewage disposal fees to have the accumulated septic tank periodically emptied.    

The quantitative survey findings revealed that 80% of the quantitative respondents did not have an in-

house toilet facility, while 32% did not have an outside pit toilet. As to why they do not have a toilet 

facility inside or outside their home, half of the quantitative respondents (50%) said that they could not 

                                                      

85 Protected well hand pump committees manage protected wells in communities. Their role is to oversee well operations, collect 
fees, and address maintenance issues. 

86A household water treatment solution of sodium hypochlorite. 
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afford a toilet facility. Should they obtain a water connection, 70% reported that they would be interested 

in building a toilet facility. Less than half of the respondents (43%) reported satisfaction with their latrine 

facility. The vast majority of households discharged grey water in open areas (85%). Almost half reported 

discharging human and solid waste in garbage pits87 (48%) and in open areas or elsewhere (38%). All of 

the heads of household focus group participants reported having access to sanitation facilities. In the 

qualitative assessment, 20 respondents out of 29 reported having an outside pit toilet, while five (5) had 

access to public or shared toilets. Additionally, four (4) respondents had an in-house flush toilet.88 

Approximately half of the 29 respondents indicated the use of a soak pit, garbage pit or sanitation facility 

to dispose of grey water. Four (4) reported dumping waste water in swamps, creeks or lakes, and three (3) 

reported recycling grey water through various methods. Of the qualitative respondents, most dispose of 

feces in latrines or through burying.  

4.4.4 Household Health Trend Characteristics 

Twenty-four percent (24%) of the quantitative survey respondents reported that one or more members of 

their household had diarrhea within the last 30 days.89 Of water-related diseases, more than half of the 

respondents reported that one or more members of their household had contracted malaria (53%) within 

the last 30 days. Seventeen percent (17%) reported that one or more members of their household had 

contracted typhoid and 11% had contracted dysentery within the last 30 days (see Figure 4-15 and Table 

A14 in Appendix I).90   

Figure 4-15: Water-Related Diseases, Voinjama 

 

                                                      

87 A garbage pit is typically an uncovered hole dug in the ground in a housing compound where residents throw garbage. 

88 While most households flush their toilet by pouring water into the toilet bowl, some businesses (i.e. guesthouses) have an 
elevated tank that allows one to flush a toilet without having to pour water directly into the toilet bowl. 

89 Respondents could not always determine the cause of diarrhea or associate it with a particular disease; therefore, we included a 
separate question specifically about diarrhea in the questionnaire. 

90 Considering household members could have had more than one water-related disease within the 30-day period, the total 
cumulative percentage in Figure 22 does not equal 100%. 
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Seventy-five (75%) of the quantitative survey respondents noted that the household members who fell ill 

were above five years old.  Of the members who fell ill, 53% fell ill at least once during the last 12 

months, and 28% fell ill twice during the past 12 months. Nineteen percent (19%) fell ill more than three 

(3) times in the past 12 months. Six percent (6%) reported they had a death in the family in the past 12 

months with the main causes of death as diarrhea without specifying an illness (58%), malaria (17%), and 

other reasons (25%).  

More than half of the 29 qualitative respondents said they had suffered from dysentery, typhoid or 

cholera, or that a family member had suffered from diarrhea. Others knew a neighbor or relative that had 

suffered from diarrhea. Respondents described a cholera epidemic in 2004 and 2005 responsible for cases 

of both cholera and typhoid in their communities. The afflicted typically seek treatment at the hospital 

and/or receive medical prescriptions to address their illnesses. 

4.4.5 Household Financial Characteristics 

The typical household in Voinjama has an average of five (5) members (median 5).91 On a monthly basis, 

respondents generated a median income of LD 8,000 / US 111.11 (13,875 / USD 192.71 mean) from a 

primary source. Less than half of respondents earned a secondary source of income resulting in a median 

of LD 0 / USD 0 (LD 879 / USD 12.21). Similarly, less than half of the respondents reported that their 

spouse’s activities yielded a supplementary income of a median of LD 0 / USD 0 (LD 2,093 / USD 29.07 

mean). Fewer than half of the heads of households received an income from other sources (LD 0 / USD 0 

median, LD 186 / USD 2.58 mean), and/or from other family members (LD 0 / USD 0 median, LD 291 / 

USD 4.04 mean).92  The gross household income was a median of LD 10,500 / USD 145.83 (LD 17,324 / 

USD 240.61 mean).   

Total household expenses equaled LD 7,980 / USD 110.83 median (LD 11,488 / USD 159.56 mean). 

Respondents reported that the majority of the household expenses consisted of groceries at LD 4,000 / 

USD 55.56 median (LD 4,992 / USD 69.33 mean) and medical expenses at LD 150 / USD 2.08 median 

(LD 297 / USD 4.13 mean). Less than half of the respondents reported paying for water, yielding a 

median of LD 0 / USD 0 (LD 114 / USD 1.58 mean) for water expenses. These figures yielded a net 

household income (surplus93) after expenses of LD 2,200 / USD 30.56 median (LD 5,836 / USD 81.06 

mean) (see Figure 4-16and Table A3 in Appendix I).  

 

                                                      

91In this report we use both averages and medians for our analysis; when the median (the number at which 50% of the respondents 
are above and 50% of respondents fall below) is in stark contrast to the average, we have assumed that the average includes 
some strong outliers and as a result, in those cases, we have used the median as the primary driver for the analysis. 

92Although remittances are common among the low-income population worldwide, only 27% of the sample reported receiving 
remittances. 

93Please note that the median household surplus is derived from the entire household surplus sample, and not from subtracting total 
median household expenses from total median household income. 
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Figure 4-16: Household Expenses, Voinjama 

 

4.4.6 Household Ability and Willingness to Pay for Water Services 

4.4.6.1 Current Cost of Water at the Household Level 

Overall, 34% of the quantitative respondents reported paying for water from their main source.94 When 

asked what they currently pay for water on a monthly basis, survey respondents reported that they paid a 

median95 of LD 0 (USD 0)96 and, on average, they paid LD 94 (USD 1.30).  This is due, in large part, to a 

perception that, since people are not paying for water by the jerricans, their water is free (overall, 64% of 

respondents perceive they do not currently pay for water).  The focus group survey respondents, on the 

other hand, understood that there was a cost associated with obtaining water, particularly from protected 

wells.  

The protected well installations require regular maintenance and repairs. The costs of the maintenance 

and repairs are borne either by the institution on the premises of which the well is located, such as the 

Voinjama high school, or by the residents of the community with access to the well. There are three 

primary activities incurring costs: 1) ensuring that the area surrounding the well is clean and free of 

                                                      

94Respondents, both quantitative and qualitative, indicated that they obtain water from multiple sources – particularly in the dry 
season, and the “main source,” as noted here is the primary source where the majority of their water is obtained.  Respondents 
also indicated that they obtained water from other sources for washing, cooking, bathing and cleaning (i.e., secondary or 
tertiary sources).  

95In this report we use both averages and medians for our analysis; when the median (the number at which 50% of the respondents 
are above and 50% of respondents fall below) is in stark contrast to the average, we have assumed that the average includes 
some strong outliers and as a result, in those cases, we have used the median as the primary driver for the analysis.  

96The perception, because most respondents in Voinjama do not pay for water by volume consumed, is that they do not pay for the 
water.  However, as noted elsewhere in this section, most respondents pay for water usage, whether as a one-time access fee, 
or through weekly, monthly, or ad-hoc operation and/or maintenance fees. 
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contaminants; 2) treating the well water with chlorine; and 3) repairing the protected well and its 

associated equipment, when needed. A committee typically manages the maintenance needs of a 

protected well, and communities in Voinjama use different strategies to meet these needs. In some cases, 

the committee organizes the community to provide labor for day-to-day maintenance and obtains 

chemicals free of cost from a non-governmental organization (NGO) or the local hospital to treat the well 

water. In other cases, the committee collects funds ranging from LD 100 (USD 1.39) to LD 250 (USD 

3.47) on an annual basis or LD 50 (USD 0.69) on a monthly basis from each household to cover regular 

maintenance costs. The majority of the focus group respondents indicated paying on an ad-hoc basis97 for 

maintenance, with costs typically between LD 10 (USD 0.14) and LD 50 (USD 0.69) for minor repairs 

and chlorination. In the case of major repairs, the committee collects funds in amounts up to LD 300 

(USD 4.17) per household on an ad-hoc basis. Per the qualitative survey findings, in some cases when a 

family first moves into a neighborhood, the protected well committee asks the household to pay a one-

time fee of LD 250 (USD 3.47) for access to the protected well.   

In terms of current cost of water in Voinjama, people by and large, as shown by the quantitative survey, 

perceive that water is free; however, it is clear, from the qualitative findings, that the majority of people 

pay for water – be that for well operation, maintenance and/or access fees.   

4.4.6.2 Willingness to Pay for Water at the Household Level 

More than half of the quantitative respondents (57%) preferred direct household water connections over 

shared yard taps (40%) and water kiosks/stand posts (3%) (see Figure 4-17). In terms of price, 

respondents reported that they would be willing to pay on median LD 10 / USD 0.14 (LD 15 / USD 0.21 

mean) per jerrican of water from a piped household connection.  Since households use a median of 3.5 

jerricans of water per day,98 LMWP can extrapolate, based on these findings, that a household would then 

be willing to pay LD 35 (USD 0.49) per day or LD 1,050 (USD 14.58) per month on water.99 The amount 

of LD 1,050 (USD 14.58) represents 10% of the median gross household monthly income in Voinjama. 

Furthermore, respondents would be willing to pay a median of LD 5 (USD 0.07) per jerrican for water 

from a shared yard tap. By extension, participants would be willing to spend LD 525 (USD 7.29) per 

month on water from a yard tap.100 The amount of LD 525 (USD 7.29) represents 5% of the median gross 

household monthly income. Respondents indicated they would also be willing to pay a median of LD 5 

(USD 0.07) per jerrican from stand posts and water kiosks within 100 meters of their home (see Figure 

4-18). Per month, the total comes to LD 525 (USD 7.29) on water expenses and equals 5% of the median 

gross household monthly income.101 While the willingness to pay expressed by survey respondents 

indicates a marked increase in the amount households currently pay for water, there are a number of 

important factors that contribute to the high willingness to pay.  These include reducing the amount of 

time that children spend fetching water, addressing safety issues that children may face in accessing 

water, reducing instances of water-borne diseases, enjoying more immediate access at the household or 

neighborhood level, and mitigating conflict between neighbors over access. 

                                                      

97Since most of the funds are collected on an ad-hoc basis and depend on the type of repair, we are unable to extrapolate an 
average cost of maintenance and repairs. 

98Respondents report their households using 4 (median) jerricans per day in the dry season and 3 (median) jerricans in the wet 
season. Since each season spans 6 months, the average between the two seasons, which is 3.5 jerricans, is used estimate 
households’ willingness to pay for piped water. 

99Cost per jerrican (LD 10) multiplied by the number of jerricans per day (3.5) multiplied by 30 days. 

100Cost per jerrican (LD 5) multiplied by the number of jerricans per day (3.5) multiplied by 30 days. 

101Cost per jerrican (LD 5) multiplied by the number of jerricans per day (3.5) multiplied by 30 days. 
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While the quantitative respondents’ willingness to pay for water from a piped connection, yard taps, stand 

posts and kiosks is supported by their ability to afford these services in terms of the median gross monthly 

household surplus (see the ability to pay section below), LMWP cannot at this time compare the 

willingness to pay (as expressed in the survey results) to the actual cost of service delivery as there is no 

existing piped water infrastructure in Voinjama.   

Figure 4-17: Preferred Water System, Voinjama 

 

Figure 4-18: Willingness to Pay Per Jerrican, Voinjama 

 

Seventy-seven percent (77%) of the quantitative respondents indicated they would be willing to pay up to 

a maximum of LD 2,800 (USD 38.89) for a one-time household connection fee.  In addition, 65% of the 

quantitative respondents reported that they would be willing to pay up to a maximum of LD 2,500 (USD 

34.72) for a one-time registration fee for a shared yard tap. It is important to note that the ranges 

provided for what people would be willing to pay for a one-time household or yard connection fee started 

with the lowest bracket as LD 0 – LD 2,800 (USD 0 – USD 38.89) for a household connection, and LD 0 

– LD 2,500 (USD – USD 34.72) for a shared yard tap connection.  The fact that the majority (77% and 
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65%, respectively) of respondents indicated they would pay within the lowest bracket of possible options 

provided for a connection fee shows that perhaps this bracket should have been broken down further in 

the questionnaire, and that the LD 2,800 (USD 38.39) and LD 2,500 (USD 34.72) are at the high end of 

the spectrum of what people would actually be willing to pay for these one-time connection fees.  As a 

result, this particular finding should be further investigated in subsequent phases of this program.  

The focus groups revealed that most qualitative respondents would consume more water if a safe, reliable 

source was available. All of the respondents agreed that they use less water due to the scarcity of water. 

Additionally, all of the 29 qualitative respondents said that they would be willing to pay for safe, reliable 

water from a water kiosk or stand post within 100 meters of their homes or from a metered water 

connection. However, they had difficulty articulating an amount they would be willing to pay. 

4.4.6.3 Ability to Pay for Water at the Household Level 

The median household monthly income was LD 10,500 (USD 145.83), while the median monthly 

expenses equaled LD 7,980 (USD 110.83). The median gross household monthly surplus for households 

in Voinjama was LD 2,200 (USD 30.56). This surplus amount represents 21% of the median gross 

household monthly income from which households could potentially draw for spending on an improved 

water source.102 As noted above, one can extrapolate that households’ willingness to pay ranges from LD 

525 (USD 7.29) per month, or 5% of the median gross household monthly income for water from a yard 

tap or water kiosk/stand post, to LD 1,050 (USD 14.58) per month, or 10% of the median gross 

household monthly income for water from a piped household connection. With a median gross household 

monthly surplus of LD 2,200 (USD 30.56), the willingness to pay as expressed by the respondents falls 

within the median gross household monthly surplus. 

In the absence of a current, globally accepted standard of what households would be willing to pay for 

water based on income, this report references a World Bank “5% rule” for comparison purposes. In 1997, 

the World Bank attempted to set a standard for poor households’ ability to pay for water and concluded 

that “there is an elastic demand for the purchase of water with a cost of less than 5% of a household’s 

income and an inelastic demand where the cost exceeds 5% of the household’s income.”103  When 

comparing the households’ willingness to pay for water in Voinjama, the extrapolated monthly costs to 

obtain water from a yard tap or water kiosk/stand post (i.e. 5% of median gross monthly household 

median income) is in line with the World Bank standard. While willingness to pay for a household 

connection was comparatively higher (10%), it should be noted, once again, that this standard remains a 

source of debate.104  

In terms of one-time registration fees for a piped water connection, the majority of respondents expressed 

a potential willingness to pay up to a maximum of LD 2,800 (USD 38.89) for a household connection and 

up to a maximum of LD 2,500 (USD 34.72) for a yard tap connection. As noted above, most respondents 

                                                      

102 One must assume that a portion of this surplus income will be used for incidental and/or emergency expenditures. 

103 Littlefair, Kim. “Willingness to Pay for Water at the Household Level: Individual Financial Responsibility for Water Consumption.” 
MEWEREW Occasional Paper No. 26. Water Issues Study Group, School of Oriental and African Studies, University of 
London. March 1998. Retrieved May 8, 2012 from: http://www.soas.ac.uk/water/publications/papers/file38369.pdf, pages 7-8. 

104 Ibid, “The Bank’s approach to estimating levels of [willingness to pay (WTP)] is by application of the 5% rule. This rule 
commonly assumes that there is an elastic demand for the purchase of water with a cost of less than 5% of a household’s 
income and an inelastic demand where the cost exceeds 5% of the household’s income. Winpenny (1994) criticizes such a 
broad approach to assessing levels of WTP not least because it does not allow for the varying values of water through space 
and time. Rogerson (1996) agrees with Winpenny by stating that development agencies tend to overestimate the amount 
individuals are WTP whilst government agencies tend to underestimate. Consequently, Rogerson (1996) advocates further 
research, but at the household level in order to assess levels of WTP more accurately.” 

http://www.soas.ac.uk/water/publications/papers/file38369.pdf
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indicated they would pay within the lowest bracket of possible options provided for a connection fee 

(77% for an individual household connection, 65% for a yard tap). These results indicate the lowest 

brackets should have been broken down further in the questionnaire. Therefore, LD 2,800 (USD 38.89) 

and LD 2,500 (USD 34.72) are most likely at the high end of the spectrum of what people would actually 

be willing to pay for these one-time connection fees, and this should be further investigated in subsequent 

phases of this program.  While a willingness to pay up to LD 2,500 (USD 34.72) and up to LD 2,800 

(USD 38.89) is greater than the median gross household monthly surplus of LD 2,200 (USD 30.56), the 

respondents may treat this as an “emergency” expense and may be willing to save for this one-time 

expenditure as indicated by their willingness to pay. The households with savings and access to informal 

loans, as revealed by the quantitative survey results, could also use these sources of funding to cover the 

one-time fee.        

4.4.6.4 Conclusion 

Despite the fact that 64% of the quantitative respondents perceived that they did not pay anything for 

water, most of the respondents (79%105 of quantitative and all 29 qualitative respondents) indicated a 

willingness to pay for water from an improved source. As noted above, one can extrapolate that 

households’ willingness to pay ranges from a median of LD 525 (USD 7.29) per month, or 5% of the 

median gross household monthly income for water from a yard tap or water kiosk/stand post (as a point of 

comparison, these findings are in line with the World Bank’s 5% standard) to a median of LD 1,050 (USD 

14.58) per month, or 10% of the median gross household monthly income for water from a piped 

household connection. With a median gross household monthly surplus of LD 2,200 (USD 30.56), the 

willingness to pay as expressed by the respondents falls within the median gross household monthly 

surplus. While a default assumption could be that it may be difficult to have people buy-in to a pay-per-

use system for a resource they currently perceive to obtain for free, in fact, the quantitative and qualitative 

assessment results indicate a strong desire for an improved water source, and an ability and willingness to 

pay for that water.  Based on focus group responses, people can recall the metered water connections of 

the past and, thus, understand many of the benefits of this type of water connection.   

4.4.7 Water System Management 

The survey team asked the quantitative and qualitative respondents their opinion of who should manage 

the water system. Thirty-six percent (36%) of the quantitative respondents believed the private sector 

should manage the system with oversight by the local and national government, while 35% believed the 

local city should manage the system with the county government’s supervision. Lastly, 26% believed the 

government of Liberia with local staff should manage the system (see Figure 4-19). As for the qualitative 

respondents, the vast majority preferred that the private sector manage the water system. However, some 

believed payment collection would be more effective if the government of Liberia managed the system, 

thus, contributing to its success.   

                                                      

105 Percentage of respondents willing to pay for a direct household connection (Table A15). 
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Figure 4-19: Preferred Entity to Manage the Water System, Voinjama 

 

4.4.8 Household Savings and Access to Credit 

4.4.8.1 Effective Demand for Informal Loans   

The quantitative survey included questions about the respondents’ general use of alternative financial 

services to reflect how households are able to meet their demands for personal and business financial 

needs outside of the formal financial sector. Fourteen percent (14%) of the sample reported having 

requested a loan at some point in the past from an informal source, including family (20%), friends 

(39%), and moneylenders (16%) (see Figure 4-20 and Table A10 in Appendix I). Therefore, while most 

entrepreneurs reported being self-financed, it is clear that, between loans from Rotating Savings and 

Credit Associations (RoSCAs)106 and other informal loans, the use of informal borrowing is a widespread 

financial management practice used by a fairly sizable percentage of households within the low-income 

group.   

Respondents reported taking out an average of one (1) loan in the past 12 months (see Table A10 in 

Appendix I). The average value of these loans was LD 22,036 / USD 306.06 (LD 10,000 / USD 138.89 

median) with an average interest rate of 12% (0 median) and a three-month repayment period. Clearly, the 

interest amount is significantly dependent on the source of the informal loans.  Respondents used these 

informal loans for a variety of purposes, including business (63%), personal (21%), and housing (16%) 

(see Table A10 in Appendix I).  

                                                      

106 RoSCAs are known as Susu in Liberia. 
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Figure 4-20: Sources of Informal Loans, Voinjama 

 

4.4.8.2 Participation in Informal Groups  

In addition to individual loans from family and friends, other informal savings and credit channels, such 

as RoSCAs, played an important role in household financial management among low-income households. 

The quantitative survey indicated that 29% of the respondents have participated in informal savings and 

loans groups. Seventeen (17) members (15 median) generally comprise these informal savings and loan 

groups (see Table A9 in Appendix I).  On average, the members of the group make two (2) monthly 

contributions of LD 2,506 / USD 34.81 (LD 1,000 / USD 13.89 median) (see Table A9 in Appendix I).  

Additionally, 15% of respondents reported saving an average monthly amount of LD 28,132/ USD 390.72 

(LD 7,920/ USD 110 median) with informal collectors (see Table A9 in Appendix I).  

In sum, households in Voinjama have the option of a variety of informal financial services to meet their 

personal consumption needs, including water and sanitation. 

4.4.9 Formal Financial Services 

The quantitative survey included an array of questions regarding the availability and use of formal 

financial services in order to better understand the obstacles that low-income groups face in accessing the 

financial sector. These questions are critical to help us understand the potential availability of funds for 

households to pay for a direct water connection and its associated consumption costs. In the absence of a 

robust microfinance sector, it was not surprising to find that the vast majority of respondents (97%) 

reported never having requested a formal loan from a bank or other formal financial institution (see Table 

A11 in Appendix I). The main reason for not applying for a formal loan was a fear of the inability to 

repay (27%), followed by a perception of high interest rates and fees (24%), the lack of need for the credit 

(16%), and a perception of the difficulty and length of the loan procedures (9%), among others. This trend 

of avoidance of the formal credit market by low-income groups in Liberia is similar to the behavior low-

income earners exhibit around the globe. Of the total sample, only a small percentage (2%) reported that 

formal financial institutions denied them access to formal loans. The main reason for rejection was a lack 

of collateral (50%) (see Table A11 in Appendix I). 
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Of the 1% who reported taking a formal loan over the past three (3) years (see Table A11 in Appendix I), 

the majority of the respondents (60%) used the formal loans for business purposes, while the rest reported 

using the loans for personal purposes (40%). None reported using loans for water and sanitation purposes 

(see Table A11 in Appendix I). The majority of this sub-sample with formal loans (40%) was, at the time 

of the survey, repaying a loan. BRAC107 provided all of these loans (100%) (see Table A11 in Appendix 

I). 

The average size of the most significant formal loans used by the respondents over the past three (3) years 

was approximately LD 16,288 (USD 226.22) with an annual interest rate of 12% (see Table A11 in 

Appendix I).108  The average installment value was LD 520 (USD 7.22) with an average 22-month term. 

Sixty percent (60%) of the borrowers reported providing a guarantor or co-signer as collateral, followed 

by using their inventory as collateral (20%). Lastly, 20% reported providing no collateral. 

It is important to highlight that, while there is limited use of formal loans among low-income earners, 

40% of the respondents report holding a deposit account with a bank. Additionally, the majority of the 

respondents who did not have a bank account reported an interest in opening one (66%) (see Table A8 in 

Appendix I). If personal finances inhibit households from paying for water connections, it is likely that 

households will depend on the informal sector to secure the funds since people fear their inability to repay 

a formal loan or that a formal financial institution will reject them. 

4.4.10 Household Housing History and Quality 

The average age of homes represented in the survey was 11 years, and the average occupancy duration in 

the dwelling was five (5) years. Out of the 58% who reported building their home, 69% hired laborers to 

assist in the construction of their homes. Seventy-eight percent (78%) reported the use of personal funds 

to build their homes.  

Respondents reported having an average of four (4) rooms in their home (see Table A12 in Appendix I). 

Close to half of the respondents reported that the majority of their home was built from a mixture of mud 

and cement (46%), among other materials. Twenty-one percent (21%) had kitchens inside the home, and 

68% stated that they used bathroom facilities outside of the home. The majority of the respondents 

reported living in houses with no electricity (73%). In addition, few households owned significant assets 

such as motorcycles (15%), televisions (11%) or generators (13%) (see Figure 4-21and Table A12 in 

Appendix I). 

 

                                                      

107 Microfinance institution founded in Bangladesh in 1972, http://www.brac.net/content/about-brac-liberia. 

108 Respondents indicate taking out multiple loans.  The average presented here as the “most significant” represents the loan with 
the largest monetary value. 
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Figure 4-21: Household Assets, Voinjama 

 

4.4.11 Commercial and Institutional Water Consumption and Sanitation 
Characteristics 

Commercial entities, including small and medium enterprises (SMEs), guesthouses and a gas station, 

indicated they consumed between 38 and 1,590 liters of water daily, depending on the type of business. 

The institutional users consumed up to 19,000 liters of water daily. With the exception of the hospital that 

has its own complex water infrastructure, institutional users interviewed relied upon hand dug wells, 

which had run dry during the dry season, and surface water. Thus, two (2) of the three (3) institutional 

users were not able to estimate current consumption. All respondents indicated a willingness to pay for an 

improved water source. Commercial entities were willing to pay a fee for a meter connection and 

understood that money would be collected every month based on consumption as registered by the meter. 

Some commercial entities indicated they would be willing to pay between LD 150 (USD 2.08) and LD 

3,600 (USD 50) per month for water. Most respondents indicated that water consumption would increase 

in the future with ease of access.109  

The following table provides a breakdown of the six (6) largest commercial and institutional users 

interviewed as well as their daily water consumption by liters: 

                                                      

109 Please note that there are no industrial entities present in Voinjama. 

2%

15%

2%

11%

5%
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13%
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TABLE 4-16: LARGEST COMMERCIAL AND INSTITUTIONAL USERS IN VOINJAMA 

Name Type of entity 
Estimated consumption in liters 

per day 

Tellewonyan Memorial Government 
Hospital 

Institutional 19,000 

Free Pentecostal Bible College Institutional 3,350110 

Voinjama Multilateral High School Institutional 1,600111 

Voinjama Gas Station Commercial 1,590 

National Social Security & Welfare 
Corporation’s Guest House (NASSCORP) 

Commercial 1,325 

Kingtuma Guest House Commercial 324112 

Women-owned SMEs, typically water vendors, obtained at least 38 liters daily from protected wells, 

while those in food services reported consuming 227 liters daily. The two (2) guesthouses interviewed 

consumed between 324 and 1,325 liters of water per day. The gas station consumed an average of 1,590 

liters daily. Generally, the commercial entities obtained water from a protected well or water tank near 

their place of business, primarily on institutional compounds, or traveled from well to well to obtain 

water. The guesthouses rely on protected wells in neighboring communities.113 It should be noted that 

protected well caretakers reported that, due to the shortage of water in the dry season, they controlled 

access to the protected wells by setting hours of operation and by limiting how much water users could 

draw.  This is not the case in the wet season. The protected well caretakers also reported collecting funds 

in amounts ranging from LD 50 (USD 0.69) to LD 300 (USD 4.17) on an ad-hoc basis for specific 

maintenance and repair costs. The gas station, specifically, mentioned it would be willing to pay LD 

3,600 (USD 50) per month for water. The other SMEs said they would be willing to pay for an improved 

water source but were reluctant to give a maximum amount they would be willing to pay. All commercial 

entities indicated that water consumption would increase with an improved, accessible source.  

The institutional users interviewed included a hospital, a college, and a high school. The hospital 

indicated that it consumed an average of 19,000 liters of water daily, drawn from its own borehole. The 

college and high school were unable to estimate their water consumption. The college previously had 

access to on-site hand dug wells, which had since become dry. Therefore, the college was forced to rely 

on neighboring protected wells or surface water. The high school had a protected well. The institutional 

users did not pay directly for water consumption but, instead, incurred related maintenance and 

operational costs. For example, the hospital purchased generator fuel to operate the borehole and paid 

salaries for its maintenance staff, while the high school hired security staff to control access to the 

protected well. The institutions interviewed did not articulate an amount they would be willing to pay for 

an improved water source; however, the hospital had been connected to the pre-war piped water system 

and had a line item for water utilities in its budget, indicating it had the capacity to pay for water in the 

future. Regarding future consumption, the hospital expected consumption to go up with an anticipated 

increase in out-patient care. The high school is building new dormitories and the college also plans to 

triple the size of its student body, although it did not provide a specific timeframe. Based on the hospital’s 

and educational institutions’ expansion plans, the survey team estimates an additional daily demand of 

64,350 liters from these institutions. 

                                                      

110 Based on 1 liter per student per day and 2 jerricans per resident staff with dependents per day. 

111 Based on 1 liter per student per day as there is no sanitary plumbing. 

112 Based on reported use when the elevated tank system was operative. 

113 Previously, the guesthouses obtained water from the United Nations Mission in Liberia (UNMIL), a courtesy no longer available. 
The guesthouses then invested in a borehole, but the well was drilled improperly, rendering the water level insufficient. 
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Sanitation conditions in Voinjama are poor and, with the exception of the hospital and guesthouses, few 

respondents had access to a flush toilet. Only two (2) SMEs claimed to have flush toilets at their place of 

business. Most said they had access to a public facility or private latrine (including in their home when it 

was located close to their business). The high school provided pit latrines for student use. 
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5.0 ROBERTSPORT 

5.1 TECHNICAL ENGINEERING ASSESSMENT 

The Technical Engineering Assessment contains information relevant to the future design and 

construction of proposed water improvements of the City of Robertsport, Grand Cape Mount County.  

The objective of the assessment is to quantify existing conditions that could inform future design 

decisions.  Knowledge of the existing surface and groundwater is quantified and presented, including: 

water location; yield; quality; treatment; storage; distribution; points of delivery; and organization and 

management of these systems. 

Information regarding other infrastructure systems impacting or serving the water sector, such as 

electrical, solid waste, and wastewater, are described.  In order to plan properly for the design horizon, 

population projections and water demands are included.  Lastly, ongoing work by others is highlighted in 

order to identify opportunities for collaboration. 

5.2 OBJECTIVES OF THE TECHNICAL/ENGINEERING ASSESSMENT 

The objectives of the Technical / Engineering Assessment are to: 

 survey and identify the current water supply practices of  the residents of Robertsport and associated 

health and environmental threats to these systems; 

 determine the status of the previous and currently nonfunctioning water infrastructure; 

 assess the potential for development of different water sources; 

 determine the future demand for improved water services; 

 assess health and environmental vulnerabilities associated with improving the water supply system; 

 review efforts by other donors and GoL; and 

 analyze the physical condition of the most important watersheds to determine quantity and seasonality 

of flows. 

5.2.1 Physical Environment 

5.2.1.1 Topography 

Robertsport is a town in western Liberia, about 10 miles southeast from the Sierra Leone border. The 

town lies on Cape Mount peninsula, and is separated from the mainland by Lake Piso. It serves as the 

capital of Grand Cape Mount County. Robertsport is located approximately 90 km northwest of 

Monrovia, Liberia's capital city. Robertsport comprises eight communities, namely; Up Town, Kru Town, 

Gomboja, Grass field, Fanti Town, Londijia, Gbassalor and Central Ward. 

The topography of Robertsport is dominated by the mountain which lies to the south of the town.  In 

general, elevations decrease from the crest of the mountain in the south until reaching the Atlantic Ocean 

in the west or Lake Piso to the north.  As such, Up Town and Central Ward are perched on steep slopes, 

toward the south of the City, while Grassfield, Kru Town, and Fanti Town, which hug the coast of Lake 
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Piso, remain low and flat.  The several rivers and streams which drain from the mountain create local low 

points, which contribute to the delineation of watersheds as seen in Section 5.2.1.4.2 

5.2.1.2 Climate 

The climate of the County is humid and tropical with two distinct seasons: the wet season and the dry 

season. The wet season begins in April and ends in October with an average rainfall of 400 cm and 

temperatures ranging from 28 degrees and 34 degrees Celsius, while humidity goes as high as 90 to 100 

percent. The dry season is from November to March. Cape Mount, being a coastal County, has high 

annual average rainfall because the coastline runs approximately from southeast to northwest and at right 

angles to the prevailing south-western rain-bearing winds. 

The majority of the hills, which culminate in Cape Mount, are still covered by tropical rain forest. 

Because of its position and the moderating influence of the nearby ocean, the climate is marked by an 

even and fairly warm temperature throughout the year and above all by its very high humidity.  

Table 5-1 provides climate data based on a three-year record, as retrieved on 24, November, 2011. 

TABLE 5-1: CLIMATE DATA FOR ROBERTSPORT 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Average 
High °C (°F) 

31 
(88) 

32 
(89) 

32 
(90) 

32 
(89) 

32 
(89) 

29 
(85) 

27 
(80) 

27 
(80) 

28 
(82) 

29 
(85) 

31 
(87) 

31 
(87) 

30.0 
(85.9) 

Average low 
°C (°F) 

22 
(71) 

22 
(72) 

23 
(73) 

23 
(74) 

23 
(74) 

23 
(73) 

23 
(73) 

22 
(71) 

22 
(72) 

22 
(72) 

22 
(72) 

22 
(71) 

22.4 
(72.3) 

Precipitation 
mm (in) 

38 
(1.5) 

5 
(0.2) 

18 
(0.7) 

180 
(7.1) 

254 
(10) 

485 
(19.1) 

803 
(31.6) 

927 
(36.5) 

927 
(36.5) 

371 
(14.6) 

114 
(4.5) 

84 
(3.3) 

4,206 
(165.6 

5.2.1.3 Water Resources 

5.2.1.3.1 Surface Water 

The LMWP team conducted stream gauging and water quality sampling at the previous intake on Fassa 

Creek during the Detailed Analysis (DA) visit (February to March 2012) to determine the characteristic 

and current flows and to make preparations and arrangements for additional monitoring throughout the 

year.  The purpose of the monitoring is to determine or estimate the low flow conditions in the previous 

surface water sources.  Measuring the quantity of water carried by a surface water body during periods of 

low flow allows for the determination of the body’s yield. 

Quantity: On the first day following the team’s arrival in Robertsport, the team visited the Fassa Creek, 

near its intake structure.  Fassa Creek is a stream of approximately 45 feet in width.  It is one of the 

surface water bodies that drains runoff from Grand Cape Mount, and previously served as the main source 

of water for the now-defunct pipe system in Robertsport.  At the initial visit, the team found the Creek to 

be flowing at the height of the weir located at its intake structure.  During the DA visit, which began with 

the dry season already underway, no rain fell in Robertsport until the end of the last day spent in 

Robertsport.  During the early part of that day, the team again observed Fassa Creek to be flowing at the 

height of the weir in the stream.  No measurements of stream flow rate were taken, though an estimate of 

the velocity at the surface of 1 ft/sec is here suggested. 

The team measured the dimensions of the intake structure and established a bench mark.  The team also 

measured the width and depth of the stream and its weir.  See Figure 5-1 and Figure 5-2 for a pictorial 

representation of the information collected. 
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Figure 5-1: Fassa Creek Intake Structure 
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Figure 5-2: Fassa Creek: Looking Upstream at Intake Structure 
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The outstation caretaker, Thomas Massaquoi, was trained in the measurement of the height of the stream, 

from the “benchmark” of the top of the concrete.  Periodic follow-up measurements will be performed by 

the Monrovia-based engineering staff to determine seasonal variations of the flow and to monitor the 

condition of the installed weir. 

Quality: In addition to the main surface water source at Fassa Creek, town residents alerted the team to 

other, smaller water sources in the area that are currently used for drinking water.  Table 5-2 summarizes 

the water quality of Fassa Creek and a few of Robertsport’s other minor water sources. 
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TABLE 5-2: FASA CREEK SURFACE WATER QUALITY RESULTS 

 Units Fassa Creek 
Fassa 
Creek 

Fassa 
Creek 

WHO 4th 
Edition 

Guidelines 

Non Health-
Based Guideline 

Established 

Date  9/4/2012 9/4/2012 9/5/2012   

pH  5.46 6.13 5.96 6.5-8.5 NH 

Color cu 24 23 24 15 NH 

Turbidity TU 1.1 0.89 0.78 5 NH 

Conductivity µS 18 17 17  - 

Total Dissolved 
Solids (TDS) 

ppm   18 600 NH 

Ca & Mg 
(Hardness) 

ppm 6.2 6.4 6 150 NH 

Alkalinity ppm 5.5 5.6 5.5  - 

Potassium ppm     - 

Chlorine ppm    5  

Chloride ppm 2.7 2.4 2.6 250 NH 

Fluoride ppm    1.5  

Iron ppm 0.22 0.17 0.16 0.3 NH 

Sulfate ppm 1.2   250 NH 

Nitrate ppm    50  

Nitrite ppm    3  

Copper ppm    2  

Manganese ppm 0.011 0.011 0.011 0.4  

Mercury ppm    0.006  

Cyanide ppm    0.05  

Nickel ppm    0.07  

Lead ppm    0.01  

Sulfide ppm    0.05  

Zinc ppm 0.048 0.029 0.016 4 NH 

Chromium, 
Trivalent 

ppm     - 

Solids, Total 
Suspended 

ppm     - 

Nitrogen, 
Ammonia 

ppm 0.1   1.5 NH 

Phosphate, 
Total 

ppm 0.13 0.17 0.1  - 

Surfactants, 
MBAS 

ppm  0.06 0.09  - 

Chromium, 
Hexavalent 

ppm     - 

Arsenic, Total ppm    0.01  

Boron, Total ppm    2.4  

Cadmium, Total ppm    0.003  
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TABLE 5-2: FASA CREEK SURFACE WATER QUALITY RESULTS 

 Units Fassa Creek 
Fassa 
Creek 

Fassa 
Creek 

WHO 4th 
Edition 

Guidelines 

Non Health-
Based Guideline 

Established 

Chromium, 
Total 

ppm    0.05  

Silver, Total ppm 0.002    - 

Vanadium, Total ppm     - 

Notes: , Empty entries indicate results less than parameter detection limits, Shaded entries exceed guidelines, NH 
indicates no health based guideline has been established. 

Based on the water quality analysis of samples taken at the previous intake structure, the surface water 

was found to have a pH very near or below the WHO’s guideline minimum of 6.5, thus indicating an 

acidic nature to the water. 

5.2.1.3.2 Groundwater 

The investigation of groundwater was conducted to determine if a groundwater supply could be located 

and developed as a means of serving Sanniquellie’s drinking-water needs.  Even though the previous 

system was based on a surface water supply, the current operation and sustainability factors favor a 

groundwater supply.  A groundwater supply, if available, would most likely require less treatment and be 

a less costly source of water.  The supply of a groundwater source appears limited: according to the 

Liberia “Feasibility Study for Manual Drilling – Mapping of Favorable Zones” by the GoL notes (page 

18) 

“Most of the country is formed by geological units which are not favorable because of the nature of 

the bedrock, but can be covered by an important alteration layer, exploitable by manual drillings.” 

Quantity: The World Bank’s Water and Sanitation Program (WSP) was developed to locate, map, and 

inventory the hand pumps in Liberia. The WSP field program used smartphone technology to locate and 

describe the water points.  The survey used GPS and produced information regarding the operation of the 

hand pumps, the water quantity, and the water quality.  Interviews with local residents were conducted to 

gather quality and quantity information.  In some areas, best professional judgment was used in assessing 

the conditions. 

Depletion of water levels during the dry season was evident.  Many wells were dry and unusable, other 

wells’ supplies were quickly depleted and showed limited recharge capacity during the managed hours of 

the hand pump. 

At each well, the team used one of two pump testing methods, depending on the conditions.  Most 

commonly, the team used a submersible pump connected to an electrical generator, combined with PVC 

pipes and a flow meter for measuring the discharge from the well.  Under these circumstances, the team 

would first remove the small concrete manhole and use the manhole to lower the pump assembly.  Each 

cover was mortared after the pump test to restore protection of the well.   

The team used a second method of pump test when they encountered a well with a water column too short 

to accommodate the submersible pump; the submersible pump’s intake was approximately one foot up 

from the bottom of the pump.  In this case, the team used the existing hand pumps to discharge well-water 

into containers of known volume. 

During the pump testing program, priority was given to those wells which were found by the WSP to 

have good quantity and good quality based on their interviews with local residents.  Consideration was 

also given to the need to select wells from all over the city, thus providing water quality and quantity 
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information for the entire city.  Because of Robertsport’s limited area, the team was able to perform pump 

testing on all functional public wells in the city, as well as some private and broken wells. 

The pump tests involved the pumping of a single well with no associated observation wells. The purpose 

of a pump test is to obtain information on well yield, observed drawdown, and specific capacity, i.e., the 

yield divided by the drawdown.  Depending on the results obtained, the test data can also be used to make 

some reliable estimates of groundwater performance and characteristics. 

Community well caretakers were approached no later than one day before the pump test was to be 

performed, in order to obtain permission to pump the well and to allow time for the caretaker to alert the 

residents.  In general, this practice was successful in preventing residents from drawing down the well 

before the arrival of the team and in maximizing the collection of the water by residents during execution 

of the test. The pump tests were composed of two phases; the draw down period, during which water was 

removed from the well via pumping, and the recovery/recharge period, during which no additional water 

was pumped from the well, but measurements were taken of the height of the water column so as to 

determine the rate of inflow from the surrounding groundwater.  Listed below are some general findings 

of the pump tests conducted in Robertsport during the DA trips. 

 All but one well was pumped to a level at which the submersible pump or hand pump could no longer 

operate before the planned 45 minute drawdown period, even when the flow rate was as low as 3.5 

gallons per minute.  

 Some wells had limited capacity that resulted in draw down periods of merely a few minutes. 

 Though Robertsport displayed the best average recharge rate of the three cities (1.75 gpm as opposed 

to 1.12 gpm in Voinjama and 1.00 in Sanniquellie), several wells still exhibited minimal recharge 

during the 30+ minute recovery/recharge period 

 Due to the extremely low flow produced by the selected wells and the limited capacity available 

resulting from the dry season conditions, the pump tests could not be conducted at an equilibrium 

condition in which the inflow to the well matched the outflow from the well.  Due to the low yield 

conditions present, the capacity of the wells observed are estimated based on volume pumped during 

each test and the estimated number of draw-fill cycles that can occur in 24 hours. 

Table 5-3 lists the minimum, average and maximum well characteristics and test results observed and 

calculated from the pump tests in Robertsport during the Detailed Analysis Trip. 

TABLE 5-3: SUMMARY OF ROBERTSPORT PUMP TESTS 

Robertsport Well Characteristics Units Average Minimum Well # Maximum Well # 

Pump Duration Minutes 9.65 2.00 R10 45.00 R18 
Recharge Duration Minutes 34.33 28.50 R02 61.00 R16 

Depth of Well Feet 11.30 7.42 R01 18.92 R19 

Depth Pumped Down Feet 2.07 0.48 R19 6.73 R16 

Depth Recovered feet 1.26 0.17 Willie James 6.12 R16 

Volume of Water Pumped gals 188.21 19.32 R19 1,257.62 R18 

Average Flow Rate Pumped gpm 16.56 3.51 R19 27.95 R18 

Volume Recovered in Recharge Period gals 68.41 11.41 R12 323.21 R16 

Recovery Rate gpm 1.75 0.35 R12 7.90 R18 

Estimated Time to Recover Min 232.55 32.90 
R10 

1267.22 
R19 

Estimated Time to Recover Hours 3.88 0.55 21.12 

Estimated # of Draw-Fill Cycles per Day per day 18.98 1.14 R19 43.76 R10 
Estimated Daily Capacity of Well gpd 4,252 22 R19 32,559 R18 

Presented in Table 5-4 are the estimated capacities of the wells that were pump tested in Robertsport.  

Figure 5-3 is a map indicating the wells’ locations and capacities. 
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TABLE 5-4: ROBERTSPORT INDIVIDUAL PUMP TEST RESULTS 

Robertsport 
LMWP Well # 

Volume of 
Water Pumped 

(gals) 

Estimated Number 
Of Draw-Fill Cycles 

per Day 

Estimated Daily 
Capacity of Well 

(gpd) 

R01 40.05 38.25 1,532 

R02 32.66 21.50 702 

R06 53.51 4.34 232 

R09 85.83 19.01 1,632 
R10 43.90 43.76 1,921 

R11 166.98 7.32 1,223 

R12 64.50 7.84 506 

R14 63.18 22.29 1,408 

R16 263.58 33.15 8,736 

R18 1257.62 25.89 32,559 

R19 19.32 1.14 22 

Willie James 167.35 3.32 555 

Figure 5-3: Robertsport Pump Test Results 

 

The sum of the Estimated Daily Capacity for the 12 wells pump tested is approximately 51,030 gpd, 

which represents an average of about 4,250 gpd.  However, 80% of this volume comes from the two 

largest producing wells (R16 and R18). 
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At a demand rate of 15 gallons per capita per day (gcpd), the 12 wells tested in Robertsport could serve 

approximately 3,400 users.  While the consumption rate to be used in the design of LMWP improvement 

is still being developed for approval by the 

Engineering Working Group, the likely 

consumption required is approximately 15 

gallons per person per day. 

The high-producing wells in Robertsport 

(R16 and R18) are located at the High 

School complex. R-18 may be under the 

influence of a nearby surface water stream 

(the Saint John Mission Stream, below the 

confluence with the Cultural Center 

Creek).  R18 is also located about 30 feet 

from a borehole (R17) which initially 

caused the R18 pump test to be mistakenly 

labeled as R17. 

The GPS effort during the Scoping Visit 

indicates that R18 is also located about 99 

feet from a high school septic tank.   

During the pump test for R18, a total of 1,258 gallons were pumped in the 45 minute period.  Figure 5-4 

is the drawdown and recharge curve for the pump test.  The water level readings for the last 3 minutes 

showed the draw down as approximately stable (horizontal section of graph).   A quick response in the 

recovery/recharge portion of the graph indicates that the well would have recovered in less than an hour, 

therefore more than 25 such draw fill cycles could occur in a 24 hour period. 

Based on the water quality result and on ownership of the well, additional pump testing of R18 could be 

conducted to better assess its capability to serve a large portion of Robertsport.   

It is possible that the combination of a solar-powered pump, an elevated storage tank, and some 

distribution piping could increase the service area and service level of this well. 
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Figure 5-4: Pressure vs. Time for Pump Test on Well R18 

 

Quality:.  On September 4, 2012 three (3) samples from Robertsport were collected for analysis. Table 

5-5 shows the individual results. 
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TABLE 5-5: ROBERTSPORT GROUNDWATER WATER QUALITY 

 Units R16 R18 R21 
WHO 4th 
Edition 

Guidelines 

Non Health-
Based 

Guideline 
Established 

Date  9/4/2012 9/4/2012 9/4/2012   

pH  6.11 5.83 6.94 6.5-8.5 NH 

Color cu 850 16 1100 15 NH 

Turbidity TU 64 0.52 50 5 NH 

Conductivity µS 170 97 330  - 

Total 
Dissolved 
Solids (TDS) 

ppm 90 64 190 600 NH 

Ca & Mg 
(Hardness) 

ppm 76 38 170 150 NH 

Alkalinity ppm 52 38 170  - 

Potassium ppm   3.5  - 

Chlorine ppm    5  

Chloride ppm 7.3 6.7 11 250 NH 

Fluoride ppm    1.5  

Iron ppm   7.6 0.3 NH 

Sulfate ppm 33 4.3  250 NH 

Nitrate ppm  0.7  50  

Nitrite ppm    3  

Copper ppm 0.011 0.004 0.099 2  

Manganese ppm 0.013 0.003 0.396 0.4  

Mercury ppm    0.006  

Cyanide ppm    0.05  

Nickel ppm   0.004 0.07  

Lead ppm   0.005 0.01  

Sulfide ppm    0.05  

Zinc ppm 0.13 0.171 0.283 4 NH 

Chromium, 
Trivalent 

ppm     - 

Solids, Total 
Suspended 

ppm   18  - 

Nitrogen, 
Ammonia 

ppm  0.077 1.78 1.5 NH 

Phosphate, 
Total 

ppm 0.06 0.17 0.29  - 

Surfactants, 
MBAS 

ppm     - 

Chromium, 
Hexavalent 

ppm     - 

Arsenic, Total ppm  0.002 0.001 0.01  

Boron, Total ppm    2.4  
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TABLE 5-5: ROBERTSPORT GROUNDWATER WATER QUALITY 

 Units R16 R18 R21 
WHO 4th 
Edition 

Guidelines 

Non Health-
Based 

Guideline 
Established 

Cadmium, 
Total 

ppm    0.003  

Chromium, 
Total 

ppm    0.05  

Silver, Total ppm     - 

Vanadium, 
Total 

ppm  0.001 0.002  - 

Notes:  Empty entries indicate results less than parameter detection limits, Shaded entries exceed guidelines, NH 
indicates no health based guideline has been established. 

In several cases, the Robertsport groundwater and surface water samples had a pH less than the minimum 

standard range of 6.5 to 8.5, indicating an acidic nature to the sampled water.   

During the DA trips, the team conducted bacteriological testing using an absent-present test method, i.e., 

a method which indicates only the presence of bacteria, as opposed to the quantity of bacteria.  The 

method consists of collecting a water sample in a sterile plastic bag and combining the sample with a 

mixture of nutrients and reagents.  With the addition of the nutrients and reagents, the sample becomes 

yellow.  If total coliform is present in the sample, the color of the sample will change to green or 

blue/green within a 48-hour holding time.  If E. coli is present, the blue/green water sample will fluoresce 

(glow) when exposed to UV light in a dark room.  Samples were drawn during the pump testing of the 

wells to obtain a flushed and representative sample.  

Total Coliform, E. coli, and other bacterial indicators are sampled to assess the presence and level of fecal 

contamination and thus determine the potential for disease. E. Coli is present in extremely large numbers 

in the feces of all mammals and is recognized internationally as the main indicator of fecal pollution in 

drinking water.   

The most common health implication from drinking bacterially contaminated water is gastrointestinal 

illness including diarrhea. Gastrointestinal illness is usually non-life-threatening in normal healthy adults, 

but can limit the daily functions and productivity of the infected person.  The risk of death from 

bacterially contaminated water and gastrointestinal illness increases among vulnerable groups such as 

infants, the elderly, and individuals with suppressed immune systems. 

An initial trial of fecal/total coliform testing of the wells and surface water in Robertsport demonstrated 

total coliform contamination in 24 of the 25 samples.  R18 represented the only water source free of total 

coliform.  Fecal coliform results from the initial trial proved difficult to interpret, though 22 of 25 samples 

were deemed positive for fecal coliform.  The difficulty of interpretation spurred a second trial of all wells 

and some surface waters. 

During the second trial, 20 of 21 sources demonstrated total coliform contamination, with well R14 

representing the only uncontaminated sample (the change in R18’s status from negative total coliform to 

positive total coliform may be attributed to the unusually efficient flushing action experienced during the 

first sample, which was taken five minutes into R18’s pump test.  R18 provided more flow in the first five 

minutes than many wells did during their entire tests).  Seventeen of the samples were positive for fecal 

coliform.  Results between the two trials were fairly consistent and can be seen in Table 5-6. 
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TABLE 5-6: TOTAL COLIFORM AND FECAL COLIFORM TESTS OF ROBERTSPORT WATER 
SOURCES 

Water Source 

First Trial Second Trial 

Positive for 
TC? 

Positive for 
FC? 

Positive for TC? Positive for FC? 

Counselor 
Varoney's Well 

Yes Yes Not Tested Not Tested 

Fassa Creek Yes Yes Yes Yes 

Golden Valley 
Creek 

Yes Yes Yes Yes 

Golden Valley 
Creek2 

Yes Yes Yes Yes 

Government Farm 
Creek 

Yes Yes Yes Yes 

Sokoro Creek Yes Yes Not Tested Not tested 
St. Timothy's 
Spring 

Yes Yes Yes Yes 

Water Vendor Yes Yes Not Tested Not Tested 

Willie James's Well Yes Yes Yes Yes 

R01 Yes Yes Yes Yes 

R02 Yes Yes Yes Yes 

R03 Yes Yes Yes No 

R06 Yes Yes Yes Yes 

R07 Yes Yes Yes Yes 

R08 Yes Yes Yes Yes 
R09 Yes No Yes No 

R10 Yes Yes Yes Yes 

R11 Yes Yes Yes No 

R12 Yes Yes Yes Yes 

R13 Yes Yes Yes Yes 

R14 Yes Yes No No 

R16 Yes No 
Inconclusive (Spilled in 

Transport) 
Inconclusive (Spilled in 

Transport) 

R18 No No Yes Yes 

R19 Yes Yes Yes Yes 
R21 Yes Yes Yes Yes 

One can conclude with reasonable certainty that the vast majority of wells carry enterobacteria, and with 

it, gastrointestinal and other disease.  Even the few wells which tested negative for total or fecal coliform 

have done so with limited consistency.  Water from the wells in Robertsport should not be considered 

potable until treated. 

The map in Figure 5-5 illustrates the geographical distribution of the tests and the results. 
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Figure 5-5: Robertsport Bacteriological Test Results 

 

5.2.1.4 Land Use and Watershed Protection 

5.2.1.4.1 Land Use Description 

Land use classification was undertaken using ERDAS Imagine image analysis software.  An algorithm 

was used to sort the pixels of the satellite imagery into one of 25 classes of reflectance.  Based upon the 

color captured by the satellite, it is possible to classify each pixel as belonging to one group or another.  

The 25 classes created by the computer were then organized into four main land types using a visual 

interpretation of the image. 

Generally, undisturbed forest is darker and thicker than disturbed forest or shrub land, which allows those 

two categories to be delineated.  Highly disturbed land is typically more reflective.  Urban areas often 

contain highly reflective roofs and beaten tracks, allowing them to be pulled out from the image as 

separate classes.  Once the four classes were determined, a smoothing algorithm was run over each image 

to remove small clumps and individual pixels that were misclassified. Often, there will be shadows, 

hillsides, and other landforms that cause a pixel to be incorrectly identified.  Smoothing helps mitigate 

this and create more coherent and useful groups of pixels.  When complete, the data was compiled and 

overlaid onto the mapping to create the land use figures for each city.  

Land use classifications have been separated into four categories – primary forest, secondary forest, 

primary urban, and secondary urban.  Primary forest describes those areas that are largely undeveloped 

and have established vegetation in its natural state.  These portions of the cities have not been 

significantly disturbed in any fashion, be it for commercial, residential, agricultural, or other uses.  They 
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are shown on the mapping as a dark green.  Secondary forest areas, while still composed mainly of natural 

ground cover, have scattered pockets of development. The vegetation is generally thinner and more 

scattered.  They are usually found on the fringe of the secondary urban areas and are indicated by light 

green shading. 

The primary urban classification highlights those sections of the cities that are most densely developed 

and are likely to contain the largest populations and/or are the most heavily disturbed.  As previously 

noted in the watershed discussion, these areas are also the most likely to be major sources of surface and 

groundwater contamination.  They are identified on the land use maps as a deep red/maroon color.  The 

sections of the mapping shown in light red have been classified as secondary urban.  Secondary urban 

areas are less populated areas located adjacent to the larger population centers.  While still developed, 

they buildings are more spread out and scattered.  This classification can also represent cleared or 

previously disturbed land that is immediately adjacent to developed urban areas.  

Development in Robertsport is focused almost entirely on the roads traversing the coastline.  There are 

small, outlying inland clusters of development, but they are rare.  The developed areas tend to be dense 

and tightly grouped.  In fact, secondary urban areas do not represent a single percentage point of 

Robertsport’s overall land use. 

The remainder of the city is covered by forested hillsides sloping up from the beaches.  The densest areas 

tend to be located at the southwest limits of the city, thinning out as it moves in a northeast direction.  As 

a whole, Robertsport is the most undeveloped of the three cities included as part of this project.  It has 

large stretches of thick, natural vegetation.  This bodes well for the city’s water supply system, as it is 

largely dependent on surface water supplies that originate in the higher elevations, isolated from the 

pollution sources found in the urban areas.  Table 5-7 summarizes by percentage the land use types found 

in Robertsport. 

TABLE 5-7: ROBERTSPORT LAND USE SUMMARY 

Land Use Type Percentage Within the City Limits 

Primary Forest 25 

Secondary Forest 34 

Primary Urban 41 

Secondary Urban 0 

5.2.1.4.2 Watershed Protection 

A watershed represents the land area that contributes to a surface water body — stream, river, lake, etc.  

The boundaries of a watershed are generally defined by localized high points that direct the flow of water 

into or away from a given water body.  Surface waters represent the collection points in each watershed.  

Large watersheds comprise many smaller, sub-watersheds that collect and convey water to the larger 

surface water.  As a general rule, rivers often represent the convergence of many smaller watersheds, 

namely the watersheds associated with feeder streams that contribute to the river. 

The quality of a watershed is directly related to the predominant land uses within it, and in some cases, 

upstream of it as well.  Surface waters whose watersheds are composed predominantly of undisturbed, 

forested areas usually contain cleaner water than surface waters whose watersheds are composed 

predominantly of disturbed, urban areas.  Watersheds composed of undisturbed, forested areas are more 

likely to contain potable surface water sources than watersheds composed of disturbed, urban areas.  They 

are also more likely to have a reliable aquifer system, as rainfall is allowed to naturally percolate through 

the ground surface to recharge groundwater resources.  Conversely, watersheds with large urban 

developed areas have a higher probability of contamination and have less reliable groundwater sources.  

Higher contamination rates are due in large part to the higher waste generation rates associated with large 

population areas.  For example, improperly constructed and/or managed latrines can be detrimental to 
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groundwater resources, as leachate from these systems is a significant source of contamination.  Solid 

waste generation and improper waste management are direct sources of contamination for surface waters 

as well.  Watersheds with higher probabilities for contamination can also directly affect downstream 

surface water supplies.  Contamination allowed to enter upstream sections of feeder streams or rivers will 

flow downstream and potentially compromise other surface water supplies. 

Additionally, watersheds with a high impervious surface/pervious surface ratio lose infiltration of 

stormwater to subsurface aquifers as a result of the impervious surfaces intercepting runoff before it can 

infiltrate.  Non-vegetated surfaces are more susceptible to erosion than are vegetated surfaces.  As such, it 

is important to properly develop land to find a balance between meeting the resource demands of the 

populations and protecting the water quality of the region’s watersheds.  Unless the stormwater runoff 

generated by these surfaces is properly managed, it can lead to depleted aquifers, increased erosion that 

results from unmitigated, concentrated stormwater discharges, and impaired surface water quality. 

The watersheds shown on Figure 5-6 have been delineated using topographic information provided by 

LISGIS, information collected during the Scoping and Detailed Analysis visits, and information 

contained in record documents collected during the Desktop Study.  The figures will be updated as 

additional data is gathered through LMWP’s ongoing coordination efforts with LISGIS and other 

agencies. 



 
 

  208 DRAFT SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 
 
 

Figure 5-6: Robertsport Preliminary Watershed Delineation 

 

Robertsport is defined by nine major watersheds, the majority of which originate from atop the city’s 

main hill.  Four primary streams/creeks carry water from the hillside to the Atlantic Ocean and/or Lake 

Piso.  These streams are utilized by Robertsport’s inhabitants as drinking water supplies, the most 

significant being Fassa Creek.  This stream is piped to the water treatment facility currently occupied by 

Nigerian UN troops and was used to supply the former distribution system. 

Robertsport is the least developed of the three cities.  A majority of the development is focused on the 

road running along the shores of the Atlantic Ocean and Lake Piso.  The remainder of the land is 

undisturbed and heavily vegetated.  Robertsport’s water supply system benefits from this land use pattern.  

The creeks and streams are used by the population as drinking water supplies and are consumed directly 

from the source.  While this should not be taken as an indicator that no treatment measures should be 

considered for potential future improvements, it is a sign that the existing water is of better quality than 

observed in other locations.  Maintaining the forested areas along the hillside is very important to the 

continued quality of Robertsport’s surface water. 

Proper management of development and forestry activities is crucial to protect the overall quality of any 

watershed, especially those whose resources are critically important to the people who rely on them.  

Potential new groundwater sources will be located such that they limit their exposure to sources of 

contamination such as latrines or grave sites.  Local management groups will be educated on the 

importance of locating water sources outside the zone of influence of potential contamination sources.  As 

the LMWP team advances through the project, LMWP will continue to foster strong working 
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relationships with other ongoing programs focusing on watershed protection, seek opportunities to protect 

sensitive resource areas, and pursue responsible development programs. 

5.2.2 Infrastructure 

5.2.2.1 Previous Water Infrastructure 

5.2.2.1.1 Treatment 

The old treatment plant’s intake structure is located in a forested area uphill from the main road that 

connects Monrovia and Robertsport.  The intake collects raw water from Fassa Creek and transmits it to 

the Water Treatment Plant (WTP) located approximately 2,400 feet away.   

The intake structure is a rectangular reinforced concrete structure with a screen inlet, a sluice/slide gate 

drain opening and a gate valve control pipe to feed the transmission main.  Any mud or silt that 

accumulates in the vault can be flushed back to the river by opening the sluice/slide gate on the 

downstream side of the weir.  The weir crosses the creek at the intake structure to direct low flows to the 

WTP.  The weir is connected on both sides to reinforced concrete wing walls that serve as overflow weirs 

during periods of high flow.  During high flows, the top of the intake vault and the gate box for the 

transmission main feed would likely be inaccessible. 

Upon the initial visit to the Fassa Creek intake structure during the Detailed Analysis Visit, it was 

discovered that the channel had been cleared of debris by Mr. Harris T. Korneh, Assistant Superintendent 

of Robertsport.  Additionally, wire screens had been installed on top of the structure, and a tarpaulin 

screen had been installed at the intake point. The purpose of these improvements is to keep the channel 

free of leaves and other debris. 

Figure 5-7: Fassa Creek Intake Structure — Without Screen (Left), With Screen (Right) 

  

The gravity transmission main crosses Fassa Creek at two locations on its route from the Intake Structure 

to the WTP.  At each location a culvert was installed to permit vehicle access to the Intake Structure, but 

the culverts have not been maintained and have since washed out, thus preventing vehicle access.  At the 

upper culvert crossing, the adjacent roadway was washed out, exposing a section of transmission main.  A 

stream gauging station and weir structure was also located near the upper stream crossing, but these have 

fallen into disrepair and are not salvageable.  During the December Scoping Visit, the team observed that 

the transmission main at the lower culver crossing was exposed and leaking, causing a large spray and 

further eroding the area.  However, during the Detailed Analysis visit in February, the team discovered 
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that Mr. Korneh had partially repaired this pipe as part of a project to deliver water to the community.  He 

has tapped into the line with a 1.5” pipe, from which he diverts the water to a small filter situated atop a 

raised Poly Tank.  Trucks can drive beneath this elevated tank, open the tap, fill their mounted tanks, and 

thereafter deliver water to the town residents. 

Figure 5-8: Robertsport Transmission Line from Fassa Creek — Before Repairs (Left), 
After Repairs (Right) 

  

Figure 5-9: Elevated Water Storage Tank Near Partially Repaired Transmission Line from 
Fassa Creek 

 

The WTP is located on the main road connecting Robertsport and Monrovia.  The facility was constructed 

to include three slow sand filters, a treated water tank, treated water/effluent discharge pumps, backwash 

pumps, chlorine storage and application, power generation facilities and fuel tanks, and an office/staff 

building.  Essentially, none of the components and appurtenances of the chemical storage/application and 

power generation systems remain. 

When the WTP was operational, flow from the intake structure traveled to the WTP and entered one of 

the three slow sand filters through an inlet channel with control gates.  The direction of flow through the 



 
 
  DRAFT SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 211 
 
 

filters was from top to bottom.  The filters still contain the sand material but this material will require 

replacement or cleanup prior to any operation, since the surfaces of the filters are covered in vegetation.  

A tree has grown adjacent to the filters and should be removed to prevent any detritus vegetation from 

falling into the filters.  The gradation of the existing sand in the filters is unknown, but will be replaced 

entirely if the plant is rehabilitated. 

When the WTP was operational, chlorine could be added to the filtered water entering the treated water 

tank.  This covered circular concrete tank was constructed adjacent to the effluent pump building.  

Operators could access the treated water tank through the effluent pump building, though ladders and 

safety equipment are necessary as no stair access was provided.  Water is currently flowing into the tank 

via the inlet pipe on the side of the tank farthest from the pump room, flowing into the pump room via a 

disconnected pipe from the old pipe assembly, and flowing out via an open effluent pipe.  The visible 

components of the treated water tank included a high level draw off pipeline and the remains of the level 

control device.  The treated water tank and effluent pump building could be salvageable. 

Figure 5-10: WTP Pump Room (Photo 1) 

 

 

Flow from Treated Water 

Tank to Pump Room 

Disconnected Pipe from 

Old Pipe Assembly 
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Figure 5-11: WTP Pump Room (Photo 2) 

 

When the WTP was operational, treated water was pumped from the WTP through dedicated transmission 

mains to two elevated water storage tanks. All flow passed through the elevated storage tanks before 

entering the distribution system.  The elevated storage tanks were located to provide adequate pressure to 

the system and sized to provide adequate storage volume during periods of peak flow.  The distribution 

system was composed of PVC (plastic) pipe, and distributed water to customers and users by means of 

private, metered building connections or standpipe kiosks. 

The WTP facility includes a separate building intended to house an overhead monorail beam and cradles 

for chlorine storage.  No components of the chlorine system remain, but it appears that chlorine gas 

cylinders were delivered and stored on concrete cradles.  The remainder of the building appears to have 

been used as offices, storage, and possibly laboratories. 

The WTP is secured with a gated entrance and fencing, but no security measures are in place for the 

intake structure.  The WTP site is accessible directly from the main road.  The site surface is cleared and 

unpaved. 

Currently, the plant serves as housing for Nigerian UN troops.  The UN troops obtain their water from the 

previous plant intake and provide their own treatment and storage via chlorination and a large storage 

bladder (see photos below).  From this bladder they obtain water for their personal use.  The troops also 

allow Robertsport residents to take water from their storage container at any time.  

 

Open Effluent Pipe 
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Figure 5-12: UN Troops’ Installed Treatment Room (Left), UN Troops’ Storage Bladder 
(Right) 

  

At the Intake Structure and WTP sites, some of the mechanical and electrical components have been 

looted.  The valve at the Fassa Creek intake and the initial inlet valve at the WTP are functioning, but the 

pipe connecting Fassa to the WTP has been punctured in many places.  In comparison to the conventional 

type of WTPs visited in Sanniquellie and Voinjama, the Robertsport slow sand filter is an older and 

simpler treatment technology, and therefore contains fewer electrical and mechanical components.  Still, 

the pipe system in the pump room has been raided for useful metals and pumps and has otherwise 

degraded to an unsalvageable condition.  Rehabilitation will require a complete replacement of the pipe 

assembly, the stolen pumps, and the remaining pumps which by visual inspection appear non-functioning.  

The concrete structures forming the shell of the remaining system are most likely salvageable.  The valves 

at the end of the sand filter chambers, as well as the valve which controls the discharge to the treated 

water tank, will likewise require replacement.  See the following figures for sketches of the existing 

condition of treatment plant’s sand filters and pump room. 
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Figure 5-13: Robertsport Slow Sand Filters: Plan 
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Figure 5-14: Robertsport Slow Sand Filters – Details and Sections 

 



 
 
  DRAFT SITUATIONAL ANALYSIS REPORT: LIBERIA MUNICIPAL WATER PROJECT 217 
 
 

Figure 5-15: Robertsport Treatment Plant Pump Room Plan 
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Figure 5-16: Robertsport Treatment Plant Pump Room Sections 
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Table 5-8 provides statistics regarding the geometry and capacity of the treatment plant’s sand filters. 

TABLE 5-8: ROBERTSPORT SLOW SAND FILTERS 

Characteristic 
Metric 

(approx. dimensions) 
English Units 

(approx. dimensions) 

Number of Filters 3    

Estimated # of Filters Online 2    

Estimated # of Filters Standby 1    

     

Length 12.0 m 38.4 Ft 

Width 6.0 m 19.8 Ft 

Area per Filter 72 m2 760 SF 

Area of Filters Online 144 m2 1,520 SF 

Est. Surface Loading Rate .002 (m3/min)/m2 0.05 gpm/SF 
Est. Flow Rate 0.288 m3/min 76 gpm 

Est. Flow Rate 415 m3/d 109,000 gpd 

5.2.2.1.2 Storage 

The transmission mains follow the main road that connects Monrovia and Robertsport before travelling 

off-road and uphill to the lower and upper reservoirs.  With the help of LWSC’s caretaker, Thomas 

Massaquoit, the team was able to geo-locate several valves and blowoffs in the system.  The team opened 

most of the valve boxes encountered.  Occasionally, no valves were found beneath the boxes, suggesting 

that the boxes had been moved deliberately in order to facilitate new road construction.  Thomas 

Massaquoit also informed the team that, during the construction of the culverts on the main road leading 

from the treatment plant to Monrovia, the transmission pipe had been cut at every culvert location.  The 

team has thus determined that the transmission main leading from the treatment plant to the reservoirs is 

not salvageable.  Unlike the Elevated Storage Tanks located in Sanniquellie and Voinjama, Robertsport is 

served by two ground-level reservoirs.  The reservoirs are constructed of reinforced concrete and are 

located well above their respective service areas.  The majority of Robertsport is located in the service 

area of the lower reservoir (low zone).  The upper reservoir serves a smaller area located at elevated 

sections of the city (high zone).  The reservoirs are composed of an at-grade concrete cover vault that 

includes the inlet and discharge drain piping.  The reinforced concrete reservoir and associated piping of 

the water tank may be salvageable (depending on future pressure testing and structural analysis). 

The inlet transmission main feeds water to the reservoir tank, and a separate pipe draws water from the 

storage tank and feeds the distribution system.  When operational, the water surface elevation in the 

storage tank is maintained to provide water pressure to the dispensing locations and customers throughout 

the system. 

The team cleared the vegetation obscuring the reservoirs to allow measurement of the reservoirs’ 

dimensions.  Table 5-9 summarizes the results: 

 

TABLE 5-9: ROBERTSPORT STORAGE RESERVOIRS 

Reservoir Height Length Width Inner Diameter Estimated Volume 

Lower 12’6”   31’0” 9430ft2 

Upper 10’3” 12’6” 12’6”  1600ft2 

A schematic of the Robertsport water system, shown in Figure 5-19, indicates a single transmission main 

once conveyed and lifted water to the lower reservoir.  Pumps at the lower reservoir then lifted the water 

again to the upper reservoir. 
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Figure 5-17: Robertsport Reservoirs — Lower (Left), Upper (Right) 

  

5.2.2.1.3 Distribution 

A schematic of the old distribution network can be seen in Figure 5-19.  The team geo-located most of the 

valves on the map, though several were broken, removed, or obscured by dirt and vegetation.  When 

discovered, the pipes were most often in disrepair.  Particularly in the area near St. John’s Mission, the 

team observed long segments of exposed and destroyed pipe which had been cut or ripped out to make 

way for new road construction. 

Figure 5-18: Shredded, Exposed, and Broken Pipe near St. John’s Mission (Left) and St. 
Timothy’s Creek (Right) 

  

In certain portions, particularly where pipe runs beneath concrete roadways, it is possible that the pipe is 

still intact.  However, the difficulty and cost of pressure testing a pipe system with so many severed or 

leaking components may render salvage efforts unfeasible. 
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Figure 5-19: Schematic of Previous Robertsport Water Distribution System 
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5.2.2.1.4 Points of Delivery 

Remnants of the distribution points are evident throughout the city, including hydrants, kiosks, and 

private connections.  None of these services are in use.  Only a few kiosks/standpipes were observed 

throughout the town.  The physical conditions of the standpipes varied from poor to good; some displayed 

crumbling concrete or heavy vegetation, others appeared predominantly intact.  Most of the standpipe 

structures could be salvaged and rehabilitated, provided new piping is installed.  The functionality of 

hydrants and house connections could not be assessed without flowing water, though some were 

obviously non-functioning by visual inspection. 

Figure 5-20: Hydrant in Bassa Community, Robertsport (left), Kiosk in Bassa Community, 
Robertsport (Right) 

  

 

Figure 5-21: House Connection Near Downtown Robertsport 

 

 

5.2.2.1.5 Recommendations on Salvageable Non-Functioning Water Infrastructure 

With the improvements made by Superintendent Korneh, the Fassa Creek intake structure has proven 

useful when rehabilitated.  Further salvage efforts may involve the installation of a proper grit screen at 
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the intake, as opposed to the current tarpaulin screen, and more permanent/more obstructive top covers to 

prevent leaves and debris from falling into the channel.  A schedule for flushing and cleaning of the 

structure may also be implemented. 

Water is clearly being conveyed from the intake structure to the treatment plant, and as such the existing 

transmission main from the intake to the WTP may be salvaged.  Pressure testing and repair, however, 

will be necessary.  In particular, the partially repaired pipe at the washed-out section, where Mr. Korneh 

has tapped into the 8” transmission line, must be fully repaired and protected. 

The sand filter beds can be cleaned and replaced with new material to provide more efficient treatment.  

The valves controlling flow from the sand filters to the treated water reservoir must be replaced. 

The pipe assembly in the pump room is not salvageable and should be replaced entirely.  With most of the 

pumps destroyed or missing, a complete pump replacement is likewise recommended. 

The two reservoirs must be drained, cleaned, and fitted with new piping and appurtenances; with these 

improvements, the concrete units can be restored to their previous functionality. 

The dilapidated pipe system will require complete redesign and replacement.  Old trenches may be used, 

as well as routes that pass beneath existing roadways, but the effort and cost required to determine which 

few portions of the pipe system may be reclaimed renders a restoration effort untenable.  Even those 

portions of the system which remain intact are often exposed, leaky, sagging, or eroded in such a way as 

to drive the pipes off their original route.  Those pipes which do not currently suffer from these issues 

may have little service life remaining, given their age.  The greatest probability of success will be found 

in designing and installing a new pipe system, working in partnership with LWSC to produce maps and 

inventory of the new system as well as monitoring, evaluation, repair, and replacement protocols for the 

coming years. 

5.2.2.2 Current Water Infrastructure: Wells and Hand Pumps 

The quantity and quality information pertinent to hand pumps is discussed in Section 5.2.1.3.2. The 

mechanical features and location of the wells and hand pumps are best described via the map in Figure 

5-22, which summarizes well type, water quality, and functionality. 
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Figure 5-22: Robertsport Municipal Water Sources and Status 

 

5.2.2.2.1 Organization 

Groundwater supplies the majority of water to Robertsport via hand-dug wells with hand pumps.  The 

current regulation of hand pumps is the responsibility of the Department of Public Works.  However, they 

lack the organizational structure, capability and other resources to provide the basic oversight and 

monitoring of existing hand pumps. 

It appears that (1) the quick reaction by the government and donors during the emergency period 

(following the conflict) to provide wells, and (2) the lack of structure to support the local regulators, 

permitted wells to be installed without supervision or adherence to any of the government water supply 

standards.  The immediate response also did not permit construction of wells to be documented and/or 

inspected.  Therefore there was no database of wells until the recent WSP survey was conducted in 2011.  

The database has been developed and shared with the County Health Teams and Department of Public 

Works and should be maintained and utilized to track operational conditions, water quality, and water 

quantity. 

The quantity of groundwater produced in Robertsport from hand pumps varies from a year-round supply 

to no or limited supply during the dry season.  It appears that many well were quickly constructed and that 

certain well installers were more qualified and experienced, constructing wells that are less likely to run 

dry.  The Government of Liberia (GoL) presently has requirements (The Guidelines for Water and 

Sanitation Services in Liberia, Oct 2010) regarding the static water level in the well when constructed. 

According to those guidelines, wells must have a sustainable yield of at least 264 gallons (1,000 liters) per 

hour. As a proxy guideline for yield, any hand-dug well constructed in the raining season — the period 
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from 1 May to 31 October — must have a static water column of at least 20 feet (6 meters). Any hand-

dug-well constructed in the dry season — the period from 1 November to 30 April — must have a static 

water column of at least 15 feet (4.5 meters). 

In the majority of wells in which depth measurements were taken, it appears that the well installers did 

not comply with the above-noted static water requirements.  It should be noted that these requirements 

may not have been adopted and in place during the emergency period. 

5.2.2.2.2 Management 

Hand pumps are mechanically operated and experience a wide range of operating conditions — from 

good to poor to non-functioning.  Comparing the conditions observed during the Spring 2011 survey by 

WSP to LMWP observations made in December 2011 reveals information regarding repairs and 

breakdowns which indicates the life-cycle of the hand pumps.  This information should be considered in 

future analyses. 

In general a person from the nearby community of each well was selected or has taken on the role of 

caretaker.  The informal position could include the responsibilities of repairing the well, collecting fees, 

and limiting the hours of operation of the well.  There was no local supply of spare parts to repair broken 

hand pumps, which results in pumps remaining unused or degrading to a permanent state of disrepair.  

There is no evidence of water quality sampling or water quantity measurement. 

No formal training is provided to repair or operate the hand pumps.  The only training indicated occurred 

between residents.  Experienced and trained residents trained others in the communities. 

To address slow recharge rates during the dry season, the caretakers of the wells often decided to manage 

the hours of operation by chaining the well handle or locking the well gate.  Hours of operation were also 

limited to prevent non-community personnel from using the well. When restricted, the hours of operation 

usually comprised 2-3 hours in the morning and 2-3 hours in the late afternoon. 

Table 5-10 lists the estimated number of Robertsport residents distributed geospatially to the nearest hand 

pump in an attempt to roughly estimate the number of people who are likely to use a given well as their 

water source.  The table includes a rough hypothetical distribution that considers all hand pumps (the “All 

Wells” column) and a distribution that considers only wells characterized as having good quantity and 

quality by the WSP 2011 survey (the “Good Qty. & Quality” column).  Since the number of wells with 

both good quality and good quantity is limited, the number of persons per well increases.  The number of 

persons estimated per well should be evaluated in light of the Public Works guideline limit of 250 persons 

per hand pump well. 

This analysis only addresses hand pumps and does not consider alternative source such as surface water 

supplies and water vendors.  The analysis does not take into account geographic or other factors that 

might cause a user to choose a well that is further away than his/her nearest well. 

The map shown in Figure 5-23 was developed to evaluate the distribution of wells characterized as good 

quality and quantity by the WSP survey and estimated to service fewer than 250 persons.  These wells are 

shown in green.  Wells that are of good quality and quantity according to the WSP but that are estimated 

to serve more than 250 persons are shown in red. 
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TABLE 5-10: ROBERTSPORT HAND PUMP 
POPULATION DISTRIBUTION (PERSONS PER PUMP) 

Well # All Wells Good Qty. & Quality Wells 

R01 283 - 
R02 141 - 

R03 122 - 

R04 133 - 

R05 369 - 

R06 149 - 

R07 125 - 

R08 109 - 

R09 304 - 

R10 65 2,230 

R11 162 - 

R12 178 - 
R13 98 - 

R14 163 - 

R15 461 - 

R16 85 1,285 

R17 13 - 

R18 49 - 

R19 51 - 

R20 33 - 

R21 38 - 

R22 334 - 

R01 283 - 
R02 141 - 

R03 122 - 

R04 133 - 
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Figure 5-23: Preliminary Hand Pump Service Analysis 

 

5.2.2.2.3 Quantity and Quality Concerns 

See Section 5.2.1.3 for specific data concerning quality of the surface waters, as well as quantity and 

quality data for the wells. 

The supply of water is the primary concern in the improvement of water services to the residents of 

Robertsport.  Additional groundwater exploration should be conducted in areas of high yield.  

Hydrological investigations are being planned as other phases of the LMWP progress to identify and 

evaluate such areas or sites.  Potential sites in Robertsport include the area near wells R16 and R18, which 

were the only wells to provide sufficient quantity to meet a design criteria of 15 gcpd for 250 people.  If 

other wells are to meet this design criteria, all they must either be deepened or supplemented by additional 

wells or transported water. 

5.2.2.3 Other Sources 

Groundwater and surface water represent the vast majority of drinking water in Robertsport.  Even the 

water vendors who sell water to the inhabitants collect it from the surface waters, or from the UN 

soldiers’ storage bladder at the Fassa Creek Water Treatment Plant, and distribute it through town.  
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Restaurants and grocery stores sometimes offer bottled water, whose origin is currently unknown but 

whose potability is, by anecdote and experience, superior to the groundwater and surface water.  The team 

found no evidence of large-scale rainwater harvesting systems.  Discussion indicated that the practice of 

rainwater harvesting was conducted but apparently on a smaller level with portable buckets and vessels 

laid out during the rain events.  With limited rain during the scoping and detailed analysis visit this 

practice was not observed in Robertsport.  Though situated near the ocean, Robertsport does not obtain 

any of its water through desalination. 

5.2.2.4 Electrical Power Supply 

5.2.2.4.1 Current Power Availability 

At the time of this writing, the city of Robertsport has no public power supply.  Power supply for 

organizations, homes, and other entities comes from mini generators which run on gasoline or diesel fuel.  

The Total Corporation is currently building the city’s first gas station, which will make gasoline and 

diesel products more readily available to the residents. 

5.2.2.4.2 Expected Future Development 

As of this writing there are no known plans for improvement of the electrical power supply in the city of 

Robertsport.  The WARF (West African Regional Fisheries) Project plans to install solar-powered lights 

to serve the fish landing near Fanti Town, but this will serve only a small portion of the city and is useful 

only for lights rather than true power generation. 

5.2.2.4.3 Alternative Power Potential 

Liberia’s near-equatorial location lends itself to solar power generation, particularly during the dry season 

which is largely uninterrupted by rain or cloud cover.  Small installations near hand pumps may provide a 

feasible solution for power generation of point systems.  A larger solar installation may be a feasible 

option for operation of the pumps at the treatment plant and lower reservoir.  Given that Robertsport’s 

waters drain from the nearby mountain, thus carrying a great deal of potential energy, a suitable location 

for a micro hydro system is not out of the question.  However, the study and infrastructure needed to 

make such a system viable may relegate such an option to an impractical realm. 

5.2.2.5 Drainage and Erosion 

Robertsport is situated at the base of Cape Mount, which is subject to high levels of precipitation.  As a 

result, several creeks flow from the mountain through the developed portions of Robertsport.  Culverts are 

frequently installed to allow passage of the creeks beneath roads in the town before the creeks discharge 

to the Atlantic Ocean.  However, obstructed channels and broken culverts have created drainage problems 

throughout the city.  Culvert repairs and installations have recently been conducted along the main road 

entering Robertsport. 

Some portions of the city are serviced with concrete roads that are still in passable condition, though there 

are some sections along these roads where old CMP drainage lines are failing, and some pavement 

sections have collapsed, requiring cars to file into single-lane traffic to pass.  There is an on-going 

initiative under the county development fund whereby old pipes are being replaced with new RCP culvert 

and new lines are being installed along newly graded roads. 
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The road through Grassfield and Fanti town is dirt (unpaved) and there is no drainage system layout. 

Storm water erosion paths are visible and run toward Lake Piso.  The prevalence of newly constructed 

and pre-existing dirt roads is cause for concern in terms of erosion potential; portions of these roadways 

already display signs of pitting and rutting.  Degradation of these roads is inevitable without paving or 

some other protection effort. 

5.2.2.6 Solid Waste 

There are no known records for the amount of solid waste generated in Sanniquellie.  The lack of records 

is directly related to the lack of a formalized disposal service.  It appears that the current practice is 

disposal of solid waste via roadside disposal, composting, incineration, or consumption by animals. 

The rate of generation of solid waste is most likely on the lower side of the typical range of 0.3 to 0.6 

kg/c/d.  This low rate of generation is attributable to the lack of commercial activity, which usually 

contributes waste through the manufacture of goods and packaging.  Based on the low-end generation rate 

and the Robertsport population of 3,730 persons the anticipated solid waste generated would be 

approximately 1,119 kg per day, or 408,400 kg per year. 

There is no organized solid waste management or disposal in Robertsport. Typically, moderate quantities 

of un-collected solid waste are found in the vicinity of markets, at river sides, or on beaches. The baseline 

survey carried out by LMWP showed that more than 50% of the population use “open area” for refuse 

dumping and 46% use a garbage pit. 

5.2.2.7 Wastewater Management 

No centralized piped sewage system has ever existed in Voinjama. It appears the majority of residents use 

pit latrines or “the bush” — a term indicating open defecation in forested areas. 

The most likely sources of wastewater include hand pumps, kitchens and laundry areas, bathing areas, 

hospitals, and clinics.  The wastewater generated from hand pumps generally would not require treatment, 

but that generated from kitchen and health facilities may.  The anticipated flow rate from these facilities 

may be estimated as follows: 

Kitchen/feeding centers  25 liters per day per person 

Hospitals   50-100 liters per day per person 

The city of Sanniquellie does not have a sewage treatment plant so it is difficult to quantify the 

wastewater generation of the city. However, the baseline study carried out in these three cities allows for 

a breakdown by percentage of the method of disposal of the residents.  This breakdown is shown in Table 

5-11. 
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TABLE 5-11: ROBERTSPORT WASTEWATER DISPOSAL METHODS 

Basic Information Robertsport 

Discharge of Grey Water:  

Open Area 94% 

Disposal 4% 
Drainage System 2% 

Others 0% 

5.2.2.8 Transportation Infrastructure 

In the past two years, approximately, the city government of Robertsport has made efforts to build several 

dirt roads through the city, particularly in the areas that lead up to St. Timothy’s hospital and Saint John’s 

Mission, but also in Fanti Town and in other scattered areas.  In the areas that lead to St. Timothy’s and 

St. John’s, the newly built roads are often so steep that a sedan-style car would most likely be unable to 

climb or descend them.  On these roads, and on the road that connects Robertsport to Monrovia, it is 

common to see drivers traveling in the lane of oncoming traffic, or very near to the shoulder; the path 

selected is the one that is most amenable to the car’s passage over the bumpy, rutted road. 

Though all the roads are accessible via an SUV or all-terrain vehicle, the passage is slow and the surface 

is rugged.  In the dry season the vehicles on the dirt roads kick up lingering clouds of dust.  In the wet 

season, the roads become muddy and puddled. 

There are some concrete roads in Robertsport.  These are passable for the most part.  In some places, 

however, failing sections have collapsed and drivers are forced to swerve into the oncoming traffic lane to 

avoid the obstacles. 

A local construction firm recently rehabilitated the road connecting the treatment plant to the main part of 

the city, including culvert installation.  As of the Detailed Analysis visit, signs of recent leveling were 

evident; however, no surfacing material was applied and the road will likely suffer degradation during the 

rainy season. 

5.2.3 Population 

The base year (2011) population of Robertsport for the Liberia Municipal Water Project is 3,730 and is 

based on projections from the 2008 National Census. 

Table 5-12 outlines the current and projected populations based on the 2008 National Population and 

Housing Census, and growth rates reported by LISGIS. 

 

TABLE 5-12: ROBERTSPORT POPULATION 
PROJECTIONS 

Basis 

2008 Population1 3,515 

Growth Rate2 2.0% 
Projections3 

Base Year (2011) 3,730 

5 Years (2016) 4,100 

10 Years (2021) 4,500 

20 Years (2031) 5,500 
1Per Republic of Liberia 2008 National Population and Housing 
Census. Populations shown are for city enumeration areas only 
(data provided by LISGIS). 
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TABLE 5-12: ROBERTSPORT POPULATION 
PROJECTIONS 
2Growth rate during the period 1984-2008 by county (Lofa - 
Voinjama, Nimba - Sanniquellie, Grand Cape Mount - 
Robertsport), per 2008 Liberia Census Table 4. Population 
Growth Rates and Average Household Size. 
3Rounded to nearest 100. 

5.2.4 Ongoing Work by Others 

Throughout Liberia the USAID IWASH effort is working with GoL and its Ministry of Health to 

rehabilitate water sources such as wells. Their effort includes working to establish and implement fees 

and charges for water source development, and developing testing and analysis methods to evaluate the 

groundwater wells. 

WASH is also working with LISGIS and the WSP to develop and maintain a database of hand pump and 

water point locations and operational status.  IWASH is also involved in managing spare part inventories 

for pumps and in managing point-of-use water treatment products (Water Guard). 

WASH also works with the Department of Public Works to coordinate practices regarding hand-dug wells 

and borehole installations. 

Robertsport is home to a proposed landing site for the World Bank-funded West African Regional 

Fisheries Project (WARFP or WARF Project).  Its objectives, broadly stated, are to help its target 

countries govern and manage key fisheries, reduce illegal fishing, and increase the local value of fish 

products.  In Robertsport, this goal will be pursued via the construction of a landing site and houses for 

cleaning and preserving fish.  At present, WARFP plans to meet its own water needs without assistance 

from LMWP, though each entity will continue to look for mutually beneficial collaboration as the projects 

progress. 

5.3 INSTITUTIONAL ASSESSMENT 

5.3.1 Municipal and County Government Organization and Functional 
Arrangements 

Robertsport is the capital of Cape Mount and is located in western Liberia, about 10 miles from the Sierra 

Leone border, with a population of 3,515 and an average family size of 5 members. The city of 

Robertsport consists of 10 neighborhoods: Up Town, Kru Town, Central Ward, Gomboja, Lundija, Fanti 

Town, Sass Town, Bombo Town, Gbassalor and Grass Field A&B.  As with other cities in Liberia, 

Liberia’s 14-year civil war ruined Robertsport’s economy. As a result, the city’s fishing sector, which 

employs a significant portion of the population, has been hard hit as the cost of fishing equipment and 

other base commodities spiked. In addition, there is no functioning piped water system in the city.   

The commercial area/market is situated in Londija. The town area is approximately 1 km². Robertsport 

has a potential to attract tourists and may grow significantly in the coming years as roads improve with 

resulting increase in population density and demands on the local environment. 

Climatically the area lies in the zone of tropical rain forest with average annual precipitation of 4,600 

mm, most of which falls between May and October. The dry season occurs between November and April. 

Robertsport is situated on a peninsula with the Atlantic Ocean to the west, the outlet of Liberia’s largest 

lake, the brackish Lake Piso to the north and the east. Rising to the south of the city are the dominant hills 

http://en.wikipedia.org/wiki/Liberia
http://en.wikipedia.org/wiki/Sierra_Leone
http://en.wikipedia.org/wiki/Sierra_Leone
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of Cape Mount, most of which are covered by tropical rain forest and within which is located the water 

source for the city’s former water system. 

The city has no industrial development of note. Before the war, Robertsport had a nurses’ college and a 

large beach hotel with tennis courts and other luxury services. The college is closed and the hotel is 

destroyed and overgrown. Institutions of learning, hospitals, religious missions and other government 

establishments are concentrated in the higher areas of the Central Ward and Uptown Community. These 

town areas are serviced with heavy-duty concrete roads that are in reasonable condition. Open space is 

common in most of the city. Much of it is cultivated or grazed, and some is fallow and colonized by 

grasses, shrubs and trees. The northern low-lying communities of Fanti Town, Gbassalor, Kru Town and 

Grassfield contain estuarine wetland ecosystems. South of the town are cultivated and grazed parcels that 

give way to primary and secondary tropical forest moving up the slopes of the Cape Mount. Robertsport 

is notable for its striking physical beauty and before the war was a tourist destination for the inhabitants of 

Monrovia, about two hours’ drive to the south.  

The city’s water system was built in 1985 with a capacity of 90,000 gallons per day. The water source 

(spring-fed surface water) is of high quality and the source is still used to provide water to a UN camp of 

Nigerian soldiers. Many residents collect water from open surface sources. The city has no formal 

sanitation system and open defecation is practiced, evidence of which can be seen on the beaches. 

According to the August 2011 Liberia Waterpoint Atlas, the current access level (via hand pumps) is 72 

percent in the Commonwealth District, which includes Robertsport. 

The Robertsport City Corporation is chaired by the mayor and has eight standing members. It provides 

limited services to the town, such as street and beach cleaning.  There are 14 staff working under contract 

to provide these services.  The budget is extremely limited, since all revenues come from two sources: a 

fee charged on local businesses of LD 300 per year; and rental fees for use of the city hall meeting room 

for private events.  Even with this low fee, a number of businesses refuse to pay.  Ironically, several 

members of the corporation council are among the business owners who refuse to pay the annual fee. 

The County Health Team is based in Singe, about 16 km from Robertsport. The director was in Monrovia 

at the time of the assessment team’s visit, but the team contacted him by phone to introduce the project 

and the purpose of the assessment. He enthusiastically agreed to work in partnership with LMWP and to 

meet with additional teams during their upcoming visits to Robertsport. 

The County LISGIS Office is responsible for collecting and managing all statistics on the county 

particularly as required to monitor progress of the Poverty Reduction Strategy and to report progress in 

the PRS Quarterly Performance Reports that are provided to the public (starting next year, these reports 

will be prepared on a monthly basis).  These reports provide, for example, data on crime; basic 

infrastructure; health; and school enrollments (including the number of students in “make shift” schools.  

In the water arena, LISGIS local staff were intimately involved in preparation of the Liberia Water Point 

Atlas for the county.  

There are ten communities within the Town of Robertsport, as shown in the following table: 
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TABLE 5-13: COMMUNITIES WITHIN ROBERTSPORT 

Community 
Population (2008 Census) 

Male Female Total 

Uptown 173 163 336 

Kru Town 164 177 341 

Central Ward 247 217 464 

Gomboja 147 117 264 

Lundija 41 33 74 

Fanti Town 232 232 464 

Sasstown (a) (a) (a) 

Bombo Town (a) (a) (a) 

Gbassalor (a) (a) (a) 

Grassfield A & B (a) (a) (a) 

(a) To be provided by LISGIS. 

Each of these ten informal communities has a leader or chief, who serve as de facto liaisons to the city 

corporation. 

5.3.2 LWSC Current Operation 

 LWSC effectively has no presence in the town.  There is one caretaker who works for LWSC under 

contract, but his responsibility is limited to oversight of the existing infrastructure, which is currently in 

disrepair and not functioning.   

5.3.3 Community Water Management Organization 

Fanti Town water service providers meeting: The LMWP team met with Mr. Othman, a water service 

provider, and 10 entrepreneurs who sell water jerry cans to households and businesses to learn about their 

activities. The vendors get their water from a creek in the mountains located a 30 minute-walk away. 

They require 10 minutes to fill four jerry cans, and then trek 30 minutes back carrying the four jerry cans 

in a wheelbarrow. On average, they do six trips a day, selling 24 jerry cans at 20 LD (0.3 USD) each in 

the Fanti Town neighborhood and earning 15 LD (0.2 USD) per jerry can in Grassfield. Some vendors 

said they do up to eight trips a day and carry as many as five jerry cans per trip. They only work during 

the dry season, because people collect runoff from their roofs during the rainy season and have no need to 

buy additional water. All water service providers said that they stock water jerry cans in their houses to 

save time and energy from going back and forth to the creek. During the rainy season, they seek other 

jobs or assist fishermen. 

When the LMWP team proposed the possibility of water connections where the vendors could sell their 

products from kiosks, the water vendors enthusiastically embraced the concept—clapping their hands and 

underscoring their willingness to pay for water services.  

The neighborhood of Grassfield hosts only a couple hand pumps, and none are available in the other 

districts of Robertsport. On average, households said they consume between two to three jerricans of 

water a day for drinking and cooking. The majority of the communities wash and bath in dirty water 

resting in boreholes dug themselves. Households operate their own rudimentary water filtration system, 

collecting water in plastic bags from boreholes and filtering it through sand into a bucket below. 

Many businesses also rely on water to support their operations, such as women smoking fish who clean 

the products before putting them over fires. They can use up to two jerricans a day, but most said they use 

water collected from boreholes. Most households indicated that they would like to have individual water 
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connections, and that they would be willing to pay for the 

service. Many believed that current water prices are too high.  

5.3.4 Private Sector Water Supply Capacity 

One of the attributes of Robertsport that sets it apart from the 

other towns is that the water drawn from essentially all public 

wells and hand pumps in the town is unfit for drinking.  The 

town relies on one stream, which is a 30 to 45 minute walk from 

the town center, for its drinking water.  Consequently, there is a 

robust business in water vending.   

The SA team met with a group of water vendors who deliver 

water to the Fanti Town community – the farthest section of 

Robertsport from the stream.  These vendors depend on selling 

water for their livelihood, and the lion’s share of their business is 

during the dry season.  They typically transport 3 to 5 jerricans in 

wheelbarrows, and sell the water to members of the community 

who randomly call on them. Their price in Fanti Town is 20 LD 

per jerrican.  Interestingly, their price in the Grassfield Community is 15 LD per jerry can because the trip 

to the stream is shorter for them, as would be expected from a rational economic analysis. 

The assessment team introduced the vendors to the LMWP, and the idea that metered water kiosks is 

under consideration as one possible option for the Robertsport system. The vendors were extremely 

enthusiastic about the idea of paying for the rights to operate kiosks, as an alternative to carrying water by 

wheelbarrow as they currently do.  They stated that they save on average 200 LD per day from their 

vending businesses (which they must do to offset the lack of revenue during the wet season), and they felt 

that they could afford to pay for metered kiosks.  In terms of the price of water under this arrangement, 

they understood that they would have to sell water for less, and generally were comfortable with the idea 

of setting a price at about half of their current selling price (i.e., a kiosk price of 10 LD per jerry can).  

Fish resources comprise the primary natural capital in Robertsport. Fishermen generally sell their daily 

catch to women who then smoke the fish and sell it to vendors who distribute it to cities throughout 

Liberia. On average, women buy four buckets of fish for 3,000 LD (42 USD) and sell the smoked 

contents for 3,500 LD (49 USD). The women must also purchase wood on a daily basis to fuel the fires 

for smoking fish. Their average monthly net income is around 4,000 to 5,000 LD (56 to 70 USD).  

To learn about the diversity of the socio-economic conditions in Robertsport, the LMWP team spoke with 

people employed in various sectors.  For example, one hair dresser reported that her net income is 1,000 

LD (14 USD) a day, resulting in a monthly income of 26,000 LD (364 USD). The net income of one dry 

goods shop the team spoke with is around 1,500 (21 USD) per day, totaling 39,000 LD (545 USD) a 

month. One dry goods store also sold cold water, and they claimed an income of 350 LD (4.9 USD) a 

day, or 9,100 LD (127 USD) monthly. Finally, an entrepreneur selling diesel for motorized fishing boats 

and generators earns around 14,300 LD (200 USD) monthly. The average family of five spends around 

300 to 400 LD (4.2 to 5.6 USD) daily on food and around 60 LD (0.8 USD) on water.   

In addition, the World Bank is implementing the West Africa Regional Fisheries Project (WARFP) in 

Robertsport.  The WARF is a 10-year program established by the World Bank, Global Environment Fund 

and participating countries to strengthen the capacity of the region to govern and manage targeted 

fisheries, reduce illegal fishing, and increase local value added to fish products. It will target 7 countries 

and starts in Liberia, Sierra Leone, Cape Verde and Senegal.  
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Under the WARFP project, Liberia will benefit from at least one territorial use rights fisheries (TURFs) 

legally established in targeted coastal fisheries with the associated co-management committees. The first 

TURF is set to be located at Robertsport. Under this project, a modern landing site for artisanal fisheries, 

complying with all sanitary requirements, will be built. To facilitate export, the Competent Sanitary 

Authority will be made operational under the program.  

The project, which started  little over a year ago, has identified and selected the first TURF in 

Robertsport, Grand Cape Mount County, where the construction of Liberia’s first modern fish landing site 

was expected to start in the second half of 2011. The new fishing regulations, which meet international 

standards, have been approved awaiting publication by the Ministry of Foreign Affairs. A co-operation 

agreement has been reached between Liberian Coast Guards, Bureau of Maritime Affairs, Ministry of 

Justice, Bureau of Immigration and Naturalization,  

National Port Authority, Ministry of Finance, and Ministry of Agriculture, to implement the first 

Monitoring, Control and Surveillance operations in Liberia.  

The economic objectives of the project in Liberia project are to increase the volume of exports of targeted 

fisheries from 0 to 1000 tons and to increase the annual revenues to the government from license fees 

from 100,000 USD per year currently to 2 million USD. For the primary stakeholders, this means an 

increase in the average wealth status of fishing households and a sustainable management of the fish 

stocks for fisheries to contribute to Liberia’s future in the years to come.  

The program will benefit 1,000 people, mainly women and youth, by providing training in financial and 

administrative management.114 The WARF could make a significant contribution to local economic 

growth and will be administered by the Robertsport Fishmongers Association.  

During a number of discussions with the World Bank and their Contractor Lambda, LMWP understood 

that water would be needed for the project and that plans would be put in place to make any excess 

available for use by the community. Upon examination and discussion, it was determined that the quantity 

of water needed for the fishery would likely be in excess of the yield from any borehole that could be dug 

in the vicinity of the plant. The result was an agreement between LWSC, WARFP and LMWP to 

cooperate should the water needed exceed the yield of any wells associated with the plant. Further, LWSC 

would remain responsible for providing water to Robertsport 

5.3.5 Utility Management and Regulation Challenges 

During meetings held with community leaders, there was much enthusiasm with creating a Transition 

Work Group to provide a bridge between needed water supply improvements that can be achieved 

presently and a longer-term notion of a full scale water utility to provide water and sanitation services to 

the community. There is a strong recognition that water needs in Robertsport are an impediment to 

economic development and growth. Community leaders have been working for a long time to promote 

needed water supply but they are constrained by limited funds and technical know-how. 

With local entrepreneurs driving the water supply initiatives, community leaders are aware of the need for 

a more comprehensive system that will supply all citizens with water at a reasonable cost. Local 

entrepreneurs recognize that it is only a matter of time before a Government supplied system replaces the 

current ad hoc system of water supply. Despite this loss of income, these water suppliers look upon the 

new system as an opportunity rather than a burden. They perceive it as a chance for long-term 

employment and security rather than the current ad hoc system. 

                                                      

114Grand Cape Mount Country Development Agenda report 2008-2012 
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As LMWP discussed the need to develop a TWG, it must be noted that this was approached with great 

enthusiasm. Local community leaders recognized the nature of the TWG as a bridge to the future of water 

supply they requested some assistance in formulating the group along with capacity building efforts to 

make their initiatives effective. LMWP responded by advising Robertsport town officials of the 

anticipated process from here on out. LMWP noted that there is a planned follow-on visit to assist 

Robertsport draft a charter for the TWG which will define the roles and responsibilities of the TWG and 

its members, the roles and responsibilities of LMWP, the roles and responsibilities of Government 

institutions such as the Ministry of Public Works and the Ministry of Lands, Mines and Energy and 

finally the roles and responsibilities of the Liberia Water and Sewer Corporation. 

From a policy perspective, Central Government has promulgated the Water Supply and Sanitation Policy. 

That document in its fifth policy statement encourages community well-being through social and 

environmental considerations. Those considerations include “Community participation in project planning 

and design is paramount for the sustainability of the project and shall be encouraged by all proponents.” 

The challenge, as noted in Section 2.2 above, is for implementation measures of the Water Supply and 

Sanitation Policy to become effective. At this writing, the National Water Resources and Sanitation Board 

Executive Order has yet to be issued and the Water Supply and Sanitation Commission which is also 

expected to be formed through Executive Order has yet to be convened.  

The NWRSB will be responsible for WSS Sector Policy, Strategy, Planning, Technical  Support, 

Coordination, M&E, HRD, Capacity Building, Decentralization, Programs, Financing, NGO Support, 

Management Information Systems (MIS), Donor Coordination, and will ensure the enforcement of 

standards, regulations and by-laws (including the existing Public Health Laws, chapter 24 of Title 33 of 

the revised Public Health Law and Section 35, Part IV, related to Drinking Water Quality Standards in the 

Environmental Protection and Management Law) through the WSSC. 

In its new mandate the NWRSB will oversee the Water Supply and Sanitation Commission (WSSC) 

comprising eminent experts in the fields of Water, Sanitation, Environment, Economy, Finance, Law, 

Sociology, and Public Health who will regulate all activities related to Tariffs, Licenses, PPPs, Service 

Standards, and Water Laws compliance, to be appointed by the President. The NWRSB will also serve as 

the supervisory arm for the National Water Supply and Sanitation Committee and Hygiene Promotion 

Committee (NWSSCHP), comprising service providers on the part of the Government on one hand and 

PPP on the other. 

One major responsibility of WSSC is to issue water service provider licenses meant to ensure that water is 

provided by local corporations, utilities or private providers to communities and ensuring that all 

Liberians have access to both clean water and sanitation through autonomous water service providers. 

Without these policy and regulatory bodies being instituted guidance on how to develop a water supply 

work group whose goal it is to promote the sale and delivery of clean water will experience difficulties. 

LMWP will continue to work with Policy Level Committees to help promote formulation of specific 

functioning boards, committees and organizations to foster policy, promote regulation and formulate 

guidance for water supply promotion, investment, production, operations, maintenance, distribution, 

sales, delivery and payment. With one key statement that “Government would gradually disengage from 

direct service delivery and play a more active facilitating role”115 it is clear that local institutions are 

expected and shall be encourage seeking ways to promote local ownership and system operation. 

                                                      

115The Republic of Liberia, Water Supply and Sanitation Policy, Ministry of Lands, Mines and Energy  In Collaboration with the 
Ministry of Health and Social Welfare (MOH), Ministry of Public Works (MPW), Liberia Water and Sewer Corporation (LWSC), 
UNICEF, WATERAID AND CONSORTIUM OF OxFAM-LED NGOS, April 2009, pg. 17 
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5.3.6 Capacity Building Challenges and Needs 

Immediate capacity-building needs will be a composite of needs related to formulating the TWG and 

operating initiatives as a result of quick impact investments. At the institutional level, formulating a 

group, committee or board consistent with local custom, national policy, and the broad needs of the 

community, will certainly be a challenge. LMWP has encouraged city leaders to take their own initiative 

to formulate a working group consistent with local goals and values and that is willing and able to 

communicate locally and nationally on water issues.  LMWP will help LWSC and the local communities 

to formulate a strategy to promote strong operations and maintenance capacity, to promote a fair and 

reasonable price for water provided and to ensure continued and future operations.  

One of the greatest challenges LMWP envisions is establishing a fair water price. Many people in the 

community currently receive water services at no or little cost, while other citizens are paying substantial 

amounts for water delivered from existing sources.  

In some parts of the City, citizens have been asked to contribute the cost of repairing pumps or repairing 

the well itself but very little is put aside for continued maintenance, flushing the wells, chlorination or the 

many other needs to make certain that wells are in good order providing good quality water continuously.  

LMWP expects to help educate the TWG on the continuing concerns and needs for water supply service 

and expansion and its actual cost. LMWP will support LWSC and the TWG in establishing a strong 

understanding that payment for water use is required to ensure long term sustainability of clean water. 

While currently water supply regulation in Liberia is only in its formative stages, LMWP’s work will help 

foster concurrent regulatory processes that will determine water tariffs based on clear and understood, 

cost-recovery principles. LMWP’s work at the local level will make a strong case that cost recovery is not 

only imperative for continued water operation but can also be achieved with affordable tariffs, and can be 

socially acceptable, given the right level of local communication, input, and accountability. LMWP will 

target informal dialogue opportunities and outreach through LWSC and the TWG to make this case. 

The most important challenge we face is developing a formal institution that will be ready to manage a 

water utility once medium-term investments are approved and ready to be implemented. Managing a 

start-up organization in any field is a challenge but when there is limited managerial, technical or 

financial knowledge for the nascent utility, that challenge will be magnified. LMWP will seek ways and 

means to develop this capacity locally as well as determine what short- to medium-term alternatives are 

available to address capacity deficiencies initially. The longer-term horizon anticipates training and local 

capacity development to provide continuous management throughout the life of the utility. 

5.4 SOCIO-ECONOMIC ASSESSMENT 

5.4.1 Objective 

The following section presents quantitative and qualitative survey findings for the city of 

Robertsport.  The objective of the survey in Robertsport was to determine both household and commercial 

willingness and ability to pay for water services.  To make this determination, the survey team explored 

important issues surrounding water, such as current water consumption, household/community concerns 

regarding water quality and water-borne diseases, desire for improved water, willingness to pay for 

improved water as well as current household income and expenditures.  The survey also gathered 

information on the basic socio-economic characteristics of the population in Robertsport.  

The quantitative baseline survey in Robertsport included 92 observations.  The survey comprised 155 

questions and targeted individual households.  The survey sample covered 12% of the city’s population, 

and the respondents were randomly selected to ensure both a statistically valid and representative sample.   
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For the qualitative survey in the city of Robertsport, the team conducted three (3) focus group discussions 

comprising 34 participants, and two (2) interviews of commercial and institutional entities. While the 

focus group discussions included heads of household116, women entrepreneurs and water vendors, the 

information in the household sections of this report refers solely to the responses provided by heads of 

household.  The Commercial and Institutional Water Consumption and Sanitation Characteristics section 

includes responses from women entrepreneurs and water vendors, as well as interview answers from 

commercial enterprises and institutions. 

The survey results for the city of Robertsport are presented according to the following sections: socio-

economic profile, household water consumption and sanitation characteristics, household health trend 

characteristics, household financial characteristics, household ability and willingness to pay for water 

services, water system management, household savings and access to credit, formal financial services, 

household housing history and quality, and an overview of commercial and institutional water 

consumption and sanitation characteristics. 

5.4.2 Socio-economic Profile  

The baseline survey in Robertsport involved a sample of 92 observations of which the majority (66%) 

were self-employed or entrepreneurs, 32% were permanent employees, and a small percentage were both 

self-employed and entrepreneurs (2%) (See Figure 5-24117) (For further information see Table A2 in 

Appendix I.). For the qualitative assessment, the team held three (3) focus group discussions with 34 total 

participants, including women entrepreneurs (27% of participants), heads of household (29% of 

participants) and water vendors (44% of participants). 

Figure 5-24: Sample Breakdown by Type of Employment, Robertsport 

 

With 46% of the respondents working in services and 50% in trade, the survey team ensured that the 

                                                      

116The head of household, as the target respondent for this survey, is the person who earns the most money in the household and/or 
is responsible for the household’s financial decisions. 

117All figures used in the socio-economic assessment refer to data from the quantitative survey.   
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quantitative sample was representative of the major economic activities in Robertsport (see Table A2 in 

Appendix I). The remaining respondents worked in agriculture (2%) and in manufacturing/construction 

(2%). While 32% of the respondents worked in an office, the majority of those surveyed reported working 

from their home (37%) (see Figure 5-25 below and Table A2 in Appendix I). 

 

Figure 5-25: Location of Employment, Robertsport 

 

The quantitative sample was comprised of 58% men and 42% women, with an average age of 39 years 

which reflects the young population of Liberia. The majority of the respondents were married (62%), 

while 21% were single, 8% were cohabitating and the remaining 9% were divorced, separated or 

widowed.  The majority of the respondents were Christian (62%), while 37% were Muslim and 1% were 

from other religions (see Table A2 in Appendix I). For the qualitative assessment, the overall sample of 

34 focus group participants was represented by 65% men and 35% women. Of the 10 heads of household 

surveyed for the focus group discussions in Robertsport, 70% were men and 30% were women.  

The study shows that 61% of the respondents had received some level of education, while 9% were 

literate with no formal schooling and 30% were illiterate with no formal schooling. By comparison, the 

national literacy rate in Liberia is 58%.118 The majority of the respondents had received some secondary 

education or attended high school (23%). Twelve percent (12%) of the respondents had only completed 

elementary education, and 20% of the respondents received some college education or completed college 

(see Figure 5-26 below and Table A2 in Appendix I).  

 

                                                      

118CIA Fact, The World Factbook, https://www.cia.gov/library/publications/the-world-factbook (February 2011). 
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Figure 5-26: Education Level, Robertsport 

 

Less than half of the respondents (43%) reported owning their homes, while almost half (44%) of the 

respondents occupied rentals and 13% of respondents had housing free-of-charge. Additionally, the 

majority of homeowners reported holding registered title deeds (71%), which could serve as potential 

collateral should the households want to borrow in the formal financial sector. Eleven percent (11%) of 

homeowners reported holding an agreement between two parties. Lastly, 18% reported holding no 

ownership documents (see Table A12 in Appendix I).   

5.4.3 Household Water Consumption and Sanitation Characteristics  

Fifty-three percent (53%) of the quantitative respondents reported having regular access to a water source. 

Additionally, 31% of the quantitative respondents reported having regular access to safe drinking water 

within 30 minutes round-trip of their home. For drinking and cooking purposes, 43% of respondents used 

protected wells with hand pumps119 as the main source of water in the dry season120 and 39% in the wet 

season.121 Roughly one-fifth of the respondents in Robertsport (21% in the wet season and 18% in the dry 

season) obtained water from vendors, unlike in Sanniquellie and Voinjama where water vendors are not 

prominent. The thriving water sales business in Robertsport includes more than 20 water boys and two (2) 

trucks that circulate the city selling water. An additional 20% of quantitative survey respondents reported 

using open or hand dug wells122 as the main source of potable water in the dry season and wet season. 

Seven percent (7%) said they gathered water from a river, lake or pond in the dry season, while 9% 

collected water from these sources in the wet season. Other sources included rain harvesting, boreholes123, 

                                                      

119A protected well is a well dug by hand with a manually-operated hand pump, an inner lining to prevent the walls from collapsing, a 
cement cover for security and sanitation purposes, and a drainage system.  

120The dry season in Liberia is from November until April.  

121The wet (rainy) season in Liberia is from May until October. 

122An open or hand dug well, unlike the protected well, is not operated by a manual hand pump or protected with a cover. Water is 
typically drawn using a bucket. All hand dug wells are lined to stabilize the walls of the well so that it does not collapse. 

123A borehole is drilled into the ground to allow access to groundwater. In some instances, primarily in the case of businesses and 
institutions, a protected borehole is operated by a submersible pump supplied by a generator.  
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water kiosks/stand posts, and private yard taps (see Figure 5-27 below). From the quantitative survey, 

53% of respondents reported that they selected their main source of water for its convenience and 24% 

said water quality. The qualitative survey findings mirrored the quantitative survey results with 

respondents obtaining their drinking water from protected wells, as well as higher risk sources such as 

open or hand dug wells and creeks.  

Figure 5-27: Sources of Water for Drinking and Cooking, Robertsport 

 

For bathing and laundry, 45% of the quantitative respondents reported using open or hand dug wells in 

the dry season and 32% in the wet season. Forty-one percent (41%) of respondents used protected wells in 

the dry season for bathing and laundry and 39% in the wet season. In addition, 3% of the quantitative 

respondents reported using water for small-scale irrigation systems in the dry and wet seasons. Nine 

percent (9%) used water for livestock feeding in the dry season and 8% in the wet season. Similar to 

quantitative findings, the focus group respondents used similar sources of water for bathing and laundry 

(from protected and unprotected wells) (see Figure 5-28). The qualitative respondents also used water 

from protected and unprotected wells for gardening purposes. 
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Figure 5-28: Sources of Water for Bathing and Laundry, Robertsport 

 

To access any water source, the vast majority of the quantitative respondents (87%) walked less than 250 

meters within an average of 16 minutes per round-trip, plus any waiting time. The majority of respondents 

reported that children primarily collected water (62%). Forty-eight percent (48%) collected water on a 

daily basis, while 31% collected water on alternate days and 20% collect water twice daily. On average, 

respondents make up to four (4) trips in the dry season and up to three (3) trips in the wet season, usually 

in the mornings and afternoons (see Table A13 in Appendix I). While children were usually responsible 

for fetching water, 52% indicated that the wife was responsible for making decisions regarding water 

management and consumption in the household. During the qualitative survey, the focus group 

participants reported taking between 15 and 30 minutes to collect water.  

The average household of five (5) members (median 5) consumed an average of six (6) or median of five 

(5) jerricans124 of water daily in the dry season. Based on reported average consumption and average 

household size, the per capita usage is estimated to be 24 liters per person per day in the dry season.125 

The consumption dropped to an average of four (4) or median of four (4) jerricans per day in the wet 

season. Based on reported average and median consumption and average household size, the per capita 

water usage is estimated to be 16 liter per person per day in the wet season.126 In comparison to the 

quantitative survey findings, focus group participants revealed a slightly higher overall daily 

consumption, ranging from two (2) to 14 jerricans with an average of seven (7) per household.    

                                                      

124The use of plastic 20-liter jerricans is the most common and feasible way to measure water usage and cost among those who do 
not have metered connections. 

125Since one jerrican equals 20 liters, we calculated per capita consumption by multiplying 20 liters by the household daily 
consumption (6 jerricans) and then dividing by the average household size (5). 

126Since one jerrican equals 20 liters, we calculated per capita consumption by multiplying 20 liters by the household daily 
consumption (4 jerricans) and then dividing by the average household size (5). 
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Reported consumption increases during the dry season. This increase may be due to a number of factors. 

Many qualitative survey respondents noted that there was a lot of dust during the dry season and, 

therefore, water was used to reduce the amount of dust around the household. Furthermore, households 

may resort to using more water for bathing and laundry given the amount of dust circulating. Lastly, 

households need to fetch more water for gardening in the dry season, which would not be necessary 

during the wet season because of ample rain. It is worth noting that rainwater used for gardening and 

other purposes during the wet season may not be taken into consideration when calculating water 

consumption per jerrican, particularly if the rainwater is used immediately without harvesting. During the 

focus group discussions, however, participants did report rain harvesting as a method of collecting water, 

thus reducing consumption from protected wells in the wet season.  

Regarding water quality, 62% of the quantitative respondents noted that the overall quality of water from 

their main source of water was “average,” while all of the qualitative respondents said it was “not good” 

(see Figure 5-29 below). The qualitative respondents felt that the water quality dropped in the wet season 

because the rain washed dirt into the wells and creek. In contrast, 91% of the quantitative survey 

respondents reported that the water purity was either good or average during the wet season, and 58% 

reported the water tasted average in the dry season.   

Figure 5-29: Overall Reported Quality of Water from Main Source, Robertsport 

 

In the quantitative survey, half of the respondents (50%) reported treating their drinking water all the 

time, and 21% said they treated the water sometimes. The vast majority of the respondents (95%) who 

treated their water used chemicals (disinfectants) such as WaterGuard127 (see Table A13 in Appendix I). 

In the focus groups, nearly all of the respondents treated their drinking water with WaterGuard or 

obtained water from a chlorinated well.  

From the quantitative survey, 98% of the respondents owned water storage equipment. Out of the 98% 

who stored water, 96% used jerricans. Figure 5-30 shows the percentage breakdown of household water 

storage facilities.   

                                                      

127A household water treatment solution of sodium hypochlorite. 
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Figure 5-30: Household Water Storage Facilities, Robertsport 

 

In terms of sanitation, the city of Robertsport does not have a government or private sector sewage 

system. However, 18% of the respondents have access to a private “sewage system” through the use of a 

septic tank or soakaway pit. Out of the 18% who have access to a sewage system, only 6% paid sewage 

disposal fees to have the accumulated septic tank periodically emptied.  

The quantitative survey findings revealed that 58% of the respondents did not have an in-house toilet 

facility, and 47% did not have an outside pit toilet facility. As to why they did not have a toilet facility 

inside or outside their home, 39% of the respondents said that they could not afford a toilet facility, and 

38% reported not having the space to build one. Should they obtain a water connection, 89% reported that 

they would be interested in building a toilet facility. Meanwhile, the vast majority of households 

discharged grey water in open areas (94%). Almost half of the 10 qualitative respondents reported 

discharging human and solid waste in open areas or elsewhere (54%) and in garbage pits128 (46%). More 

than half of the respondents (54%) reported satisfaction with their latrine facility. Of the 10 heads of 

household interviewed for the qualitative survey, all had access to sanitation facilities. In the qualitative 

survey, half of the respondents (5 of 10) reported having an in-house flush toilet129, and another five (5) 

reported using an outside pit toilet. Respondents with children either buried their children’s feces or used 

a chamber pot and later disposed of the contents in the flush or pit toilet.  

5.4.4 Household Health Trend Characteristics 

Twenty-nine percent (29%) of the quantitative survey respondents reported that one or more members of 

their household had diarrhea within the last 30 days.130 Of water-related diseases, 25% of the respondents 

reported that a household member had contracted malaria within the last 30 days. Eleven percent (11%) 

                                                      

128A garbage pit is typically an uncovered hole dug in the ground in a housing compound where residents throw garbage. 

129While most households flush their toilet by pouring water into the toilet bowl, some businesses (i.e. guesthouses) have an 
elevated tank that allows one to flush a toilet without having to pour water directly into the toilet bowl. 

130Respondents could not always determine the cause of diarrhea or associate it with a particular disease; therefore, we included a 
separate question specifically about diarrhea in the questionnaire.  
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reported that a household member had contracted dysentery and 4% had contracted typhoid in the last 30 

days (see Figure 5-31 and Table A14 in Appendix I).131   

Figure 5-31: Water-Related Diseases, Robertsport 

 

Fifty-six percent (56%) of the quantitative survey respondents noted that the household members who fell 

ill were above five years old.  Of the members who fell ill, 49% fell ill once and 41% fell ill twice during 

the last 12 months. Ten percent (10%) fell ill more than three (3) times in the past 12 months. Seven 

percent (7%) reported they had a death in the family in the past 12 months with the main causes of death 

being diarrhea without specifying an illness (50%), malaria (40%), and other reasons (10%).  

In the focus groups132, the results were similar. No respondents indicated suffering themselves from 

diarrhea, but they did report cases of malaria. All of the respondents had heard of cholera and typhoid 

outbreaks in their community, and several knew victims personally, one (1) of which included a 

fatality.133 

5.4.5 Household Financial Characteristics 

The typical household in Robertsport has an average of five (5) members (median 4).134 On a monthly 

basis, respondents generated a median of LD 12,000 / US 166.67 (LD 18,033 / USD 250.46 mean) from a 

                                                      

131Considering household members could have had more than one water-related disease within the 30-day period, the total 
cumulative percentage in Figure 36 does not equal 100%. 

132Focus group participants tended to be opinion leaders and have a leadership role among their peers and were likely to have a 
higher standard of living and education than survey respondents chosen at random. As a result, they were likely to be more 
informed about sanitation issues and, consequently, less vulnerable to water-borne diseases and their symptoms. 

133On a related note, all respondents reported washing hands after using the toilet and before eating. Half of the respondents 
reported additional hand washing aside from the two aforementioned times. One respondent reported that her community had 
been trained in hygiene and hand washing. 

134In this report we use both averages and medians for our analysis; when the median (the number at which 50% of the respondents 
are above and 50% of respondents fall below) is in stark contrast to the average, we have assumed that the average includes 
some strong outliers and as a result, in those cases, we have used the median as the primary driver for the analysis. 
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primary source of income. Less than half of the respondents earned a secondary income resulting in a 

median of LD 0 / USD 0 (LD 53 / USD 0.74 mean). Similarly, less than half of the respondents reported 

that their spouse’s activities yielded a supplementary income of a median of LD 0 / USD 0 (LD 1,594 / 

USD 22.13 mean). Fewer than half of the heads of households received income from other family 

members (LD 0 / USD 0 median, LD 189 / USD 2.63 mean).135 The median gross household monthly 

income was LD 13,500 / USD 187.50 (LD 19,869 / USD 275.96 mean).   

Total household expenses came to a median of LD 8,900 / USD 123.61 (LD 13,661 / USD 189.74 mean). 

Respondents reported the majority of household expenses consisted of groceries at a median of LD 1,750 

/ USD 24.31 (LD 3,390 / USD 47.08 mean), water expenses at a median of LD 350 / USD 4.86 (LD 703 / 

USD 9.76 mean), and medical expenses at a median of LD 200 / USD 2.78 (LD 467 / USD 6.49 mean). 

These figures yielded a median net household income (surplus) after expenses of LD 2,550 / USD 35.42 

(LD 6,208 / USD 86.22 mean) (see Figure 5-32 below and Table A3 in Appendix I).136  

Figure 5-32: Household Expenses, Robertsport 

 

                                                      

135Although remittances were common among the low-income population worldwide, only 10% of the sample reported receiving 
remittances. 

136Please note that the median household surplus is derived from the entire household surplus sample, and not from subtracting 
total median household expenses from total median household income. 
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5.4.6 Household Ability and Willingness to Pay for Water Services 

5.4.6.1 Current Cost of Water at the Household Level 

Overall, 56% of the quantitative respondents reported paying for water from their main source.137 When 

asked about costs, respondents reported that they paid a median of LD 350 / USD 4.86 (LD 703 / USD 

9.76 mean) per month for water.  The results of the qualitative survey generally confirmed the 

quantitative findings. The focus group respondents reported that they paid on average LD 446 (USD 6.19) 

per month for water during the dry season; however, the reported costs of water ranged from as low as LD 

100 (USD 1.39) to as high as LD 960 (USD 13.33) per month for a household. The qualitative 

respondents also indicated that well users typically paid LD 20 (USD 0.28) to LD 25 (USD 0.35) per 

month for cleaning.138 

5.4.6.2 Willingness to Pay for Water at the Household Level 

The majority of the quantitative respondents (66%) preferred direct household water connections over 

shared yard taps (33%) and water kiosks/stand posts (1%) (see Figure 5-33 below). In terms of price, 

respondents reported that they would be willing to pay a median of LD 10 / USD 0.14 (LD 11 / USD 0.15 

mean) per jerrican of water from a piped household connection.  Since a household used an average of 

4.5 jerricans of water per day,139 LMWP can extrapolate that a household would then be willing to pay a 

median of LD 45 (USD 0.63) per day or LD 1,350 (USD 18.75) per month on water.140 The amount of LD 

1,350 (USD 18.75) represents 10% of median gross household monthly income in Robertsport. 

Furthermore, respondents would be willing to pay a median of LD 10 (USD 0.14) per jerrican for water 

from a shared yard tap. By extension, participants would be willing to spend LD 1,350 (USD 18.75) per 

month on water from a yard tap.141 LD 1,350 (USD 18.75) represents 10% of median gross household 

monthly income. Respondents indicated they would also be willing to pay a median of LD 5 (USD 0.07) 

per jerrican from stand posts and water kiosks within 100 meters of their home (see Figure 5-34). Per 

month, the total comes to LD 675 (USD 9.38) on water expenses and equals 5% of median gross 

household monthly income.142 While the willingness to pay expressed by survey respondents indicates a 

marked increase in the amount households currently pay for water, there are a number of important 

factors that contribute to the high willingness to pay.  These include reducing the amount of time that 

children spend fetching water, addressing safety issues that children may face in accessing water, 

reducing instances of water-borne diseases, enjoying more immediate water access at the household or 

neighborhood level, and mitigating conflict between neighbors over access to water.    

While the quantitative respondents’ willingness to pay for water from a piped connection, yard taps, stand 

posts and kiosks is supported by their ability to afford these services in terms of the median household 

                                                      

137Respondents, both quantitative and qualitative, indicated that they obtain water from multiple sources – particularly in the dry 
season, and the “main source,” as noted here is the primary source where the majority of their water is obtained.  Respondents 
also indicated that they obtained water from other sources for washing, cooking, bathing and cleaning (i.e., secondary or 
tertiary sources).  

138This amount could be in addition to or rolled into the monthly maintenance fee, depending on the well operator. 

139Respondents report their households using 5 (median) jerricans per day in the dry season and 4 (median) jerricans in the wet 
season. Since each season spans 6 months, the average between the two seasons, which is 4.5 jerricans, is used estimate 
households’ willingness to pay for piped water. 

140Cost per jerrican (LD 10) multiplied by the number of jerricans per day (4.5) multiplied by 30 days 

141Cost per jerrican (LD 10) multiplied by the number of jerricans per day (4.5) multiplied by 30 days. 

142Cost per jerrican (LD 5) multiplied by the number of jerricans per day (4.5) multiplied by 30 days. 
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surplus (see the ability to pay section below), LMWP cannot at this time compare the willingness to pay 

(as expressed in the survey results) to the actual cost of service delivery as there is no existing piped water 

infrastructure in Robertsport.   

Figure 5-33: Preferred Water System, Robertsport 

 

 

Figure 5-34: Willingness to Pay Per Jerrican, Robertsport 

 

Ninety-four percent (94%) of the quantitative respondents indicated they would be willing to pay up to a 

maximum of LD 2,800 (USD 38.89) for a one-time household connection fee.  In addition, 97% of the 

quantitative respondents reported that they would be willing to pay up to a maximum of LD 2,500 (USD 

34.72) for a one-time registration fee for a shared yard tap. It is important to note that the ranges 

provided for what people would be willing to pay for a one-time household or yard connection fee started 

with the lowest bracket as LD 0 – LD 2,800 (USD 0 – USD 38.89) for a household connection, and LD 0 

– LD 2,500 (USD – USD 34.72) for a shared yard tap connection.  The fact that the vast majority (94% 

and 97%, respectively) of respondents indicated they would pay within the lowest bracket of possible 

options provided for a connection fee shows that perhaps this bracket should have been broken down 

further in the questionnaire, and that the LD 2,800 (USD 38.89) and LD 2,500 (USD 34.72) are at the high 

end of the spectrum of what people would actually be willing to pay for these one-time connection fees.  

As a result, this particular finding should be further investigated in subsequent phases of this program. 
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Though the focus group participants did not discuss specific amounts, all respondents stated they would 

be willing to pay for either a water source within 100 meters of their home, a standpipe in their yard or a 

piped metered connection. They further stated that they would be willing to pay a connection fee. All but 

two (2) respondents said they would use more water if a reliable and safe source were readily available.  

5.4.6.3 Ability to Pay for Water at the Household Level 

The median household monthly income was LD 13,500 (USD 187.50), while the median gross household 

monthly expenses equaled LD 8,900 (USD 123.61). The median gross household monthly surplus for 

households in Robertsport was LD 2,550 (USD 35.42). This surplus amount represents 19% of the 

median household from which households could potentially draw for spending on an improved water 

source.143  

As noted above, one can extrapolate that households’ willingness to pay ranges from LD 675 (USD 9.38) 

per month, or 5% of the median gross household monthly income, for water from a stand post or water 

kiosk to LD 1,350 (USD 18.75) per month, or 10% of gross household income, for water from a piped 

household connection or a shared yard tap.  With a median gross household monthly surplus of LD 2,550 

(USD 35.42), the willingness to pay as expressed by the respondents falls within the median gross 

household monthly surplus.  

In the absence of a current, globally accepted standard of what households would be willing to pay for 

water based on income, this report references a World Bank “5% rule” for comparison purposes. In 1997, 

the World Bank attempted to set a standard for poor households’ ability to pay for water and concluded 

that “there is an elastic demand for the purchase of water with a cost of less than 5% of a household’s 

income and an inelastic demand where the cost exceeds 5% of the household’s income.”144  When 

comparing the households’ willingness to pay for water in Robertsport, the extrapolated monthly costs to 

obtain water from a water kiosk and stand post (i.e. 5% of median gross monthly household income) is in 

line with the World Bank standard. While willingness to pay for a household connection and yard tap was 

comparatively higher (10%), it should be noted, once again, that this standard remains a source of 

debate.145  

In terms of one-time registration fees for a piped water connection, the majority of respondents expressed 

a potential willingness to pay up to a maximum of LD 2,800 (USD 38.89) for a household connection and 

up to a maximum of LD 2,500 (USD 34.47) for a yard tap connection. As noted above, most respondents 

indicated they would pay within the lowest bracket of possible options provided for a connection fee 

(94% for an individual household connection, 97% for a yard tap). These results indicate the lowest 

brackets should have been broken down further in the questionnaire. Therefore, LD 2,800 (USD 38.89) 

and LD 2,500 (USD 34.72) are most likely at the high end of the spectrum of what people would actually 

be willing to pay for these one-time connection fees. Still, the registration fee is a one-time cost to 

                                                      

143One must assume that a portion of this surplus income will be used for incidental and/or emergency expenditures. 

144Littlefair, Kim. “Willingness to Pay for Water at the Household Level: Individual Financial Responsibility for Water Consumption.” 
MEWEREW Occasional Paper No. 26. Water Issues Study Group, School of Oriental and African Studies, University of 
London. March 1998. Retrieved May 8, 2012 from: http://www.soas.ac.uk/water/publications/papers/file38369.pdf, pages 7-8. 

145Ibid, “The Bank’s approach to estimating levels of [willingness to pay (WTP)] is by application of the 5% rule. This rule commonly 
assumes that there is an elastic demand for the purchase of water with a cost of less than 5% of a household’s income and an 
inelastic demand where the cost exceeds 5% of the household’s income. Winpenny (1994) criticizes such a broad approach to 
assessing levels of WTP not least because it does not allow for the varying values of water through space and time. Rogerson 
(1996) agrees with Winpenny by stating that development agencies tend to overestimate the amount individuals are WTP 
whilst government agencies tend to underestimate. Consequently, Rogerson (1996) advocates further research, but at the 
household level in order to assess levels of WTP more accurately.” 

http://www.soas.ac.uk/water/publications/papers/file38369.pdf
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households, and not an ongoing monthly expenditure. While a willingness to pay up to LD 2,800 (USD 

38.89) is greater than the monthly median household surplus of LD 2,550 (USD 35.42), the respondents 

may treat this as an “emergency” expense and may be willing to save for this one-time expenditure as 

indicated by their willingness to pay. The households with savings and access to informal loans, as 

revealed by the quantitative survey results, could also use these sources of funding to cover the one-time 

fee. 

5.4.6.4 Conclusion 

Most of the respondents (76%146 of quantitative and all qualitative respondents) indicated a willingness to 

pay for water from an improved source.  As noted above, one can extrapolate that households’ willingness 

to pay ranges from a median of LD 675 (USD 9.38) per month, or 5% of median gross household 

monthly income, for water from a stand post or water kiosk to a median of LD 1,350 (USD 18.75) per 

month, or 10% of the median gross household monthly income, for water from a piped household 

connection or shared yard tap.  With a median gross household monthly surplus of LD 2,550 (USD 

35.42), the willingness to pay as expressed by the respondents falls within the median gross household 

monthly surplus.  The quantitative survey respondents’ willingness to pay for water from a stand post or 

water kiosk amounts to 5% of their monthly income, which is in line with the World Bank’s 5% rule.  

Importantly, this willingness to pay is supported by the respondents’ ability to pay for water consumption 

on a monthly basis (based on the median household surplus income); however, as noted above, the 

respondents’ median monthly household surplus income would not cover the maximum amount they 

would be willing to pay for a one-time registration fee for a household connection.  The fact that the 

majority of respondents indicated they would pay within the lowest bracket of possible options provided 

for a connection fee indicates that this bracket should have been broken down further in the questionnaire, 

and that the LD 2,800 (USD 38.89) and LD 2,500 (USD 34.72) are at the high end of the spectrum of 

what people would actually be willing to pay for these one-time connection fees.  Importantly, since the 

registration fee is a one-time cost to households, and not an ongoing monthly expenditure, one can infer 

that, with a median gross household monthly surplus of LD 2,550 (USD 35.42), respondents may treat 

this as an “emergency” expense, and may be willing to save in order to afford the one-time registration 

fee as indicated by their willingness to pay.   There are a number of important factors that contribute to 

the high willingness to pay, including reducing the amount of time that children spend fetching water, 

addressing safety issues that children may face in accessing water, enjoying more immediate access at the 

household or neighborhood level, and mitigating conflict between neighbors over access.   

5.4.7 Water System Management 

The survey team asked the quantitative and qualitative respondents their opinion of who should manage 

the water system. More than half of the quantitative respondents (57%) preferred the government of 

Liberia to manage the system in collaboration with the county’s local staff. Twenty-five percent (25%) 

preferred the private sector manage the water system with oversight from the local and national 

government. Lastly, 18% preferred that the local city manage the system with the country government’s 

supervision (see Figure 5-35 below). The results of qualitative survey were inversed, where six (6) of the 

10 focus group participants preferred a private company manage the new water system, while four (4) 

preferred the government-run Liberian Water and Sanitation Corporation.  

                                                      

146Percentage of respondents willing to pay for a direct household connection (Table A15). 
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Figure 5-35: Preferred Entity to Manage the Water System, Robertsport 

 

5.4.8 Household Savings and Access to Credit 

5.4.8.1 Effective Demand for Informal Loans 

The quantitative survey included questions about the respondents’ general use of alternative financial 

services to reflect how households were able to meet their demands for personal and business financial 

needs outside of the formal financial sector. Three percent (3%) of the sample reported having requested a 

loan at some point in the past from an informal source, with 67% of those loans originating from a family 

member (see Figure 5-36 and Table A10 in Appendix I). Therefore, while most entrepreneurs reported 

being self-financed, it is clear that, between loans from Rotating Savings and Credit Associations 

(RoSCAs)147 and other informal loans, the use of informal borrowing was a widespread financial 

management practice used by a fairly sizable percentage of households within the low-income group.   

Respondents reported taking out an average of one (1) loan in the past 12 months (see Table A10 in 

Appendix I). The average value of these loans was LD 38,833 / USD 539.35 (LD 12,500 / USD 173.61 

median) with an average interest rate of 18% (0 median) and a three-month repayment period. Clearly, the 

interest amount was significantly dependent on the source of the informal loans.  Respondents used these 

informal loans for a variety of purposes, including business (67%) and personal (33%) (see Table A10 in 

Appendix I).  

                                                      

147RoSCAs are known as Susu in Liberia. 
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Figure 5-36: Sources of Informal Loans, Robertsport 

 

5.4.8.2 Participation in Informal Groups  

In addition to individual loans from family, other informal savings and credit channels, such as RoSCAs, 

played an important role in household financial management among low-income households. The survey 

indicated that 19% of the respondents have participated in informal savings and loans. Twenty-seven (27) 

members (20 median) generally comprise these informal savings and loan groups (see Table A9 in 

Appendix I).  On average, the members of the group make two (2) monthly contributions of LD 1,338 / 

USD 18.58 (LD 1,000 / USD 13.89 median) (see Table A9 in Appendix I).  

In sum, households in Robertsport have the option of a variety of informal financial services to meet their 

personal consumption needs, including water and sanitation. 

5.4.9 Formal Financial Services 

The quantitative survey included an array of questions regarding the availability and use of formal 

financial services in order to better understand the obstacles that low-income groups face in accessing the 

financial sector. These questions are critical to help us understand the potential availability of funds for 

households to pay for a direct water connection and its associated consumption costs. In the absence of a 

robust microfinance sector, it was not surprising to find that none of respondents (0%) had ever requested 

a formal loan from a bank or other formal financial institution (see Table A11 in Appendix I). The main 

reason for not applying for a formal loan was a fear of the inability to repay (46%), followed by a 

perception of the difficulty and length of the loan procedures (13%) and of high interest rates and fees 

(12%), among others. This trend of avoidance of the formal credit market by low-income groups in 

Liberia is similar to the behavior low-income earners exhibit around the globe. It is important to highlight 

that, while there was no use of formal loans among low-income earners, 28% of the respondents reported 

holding a deposit account with a bank. The majority of the respondents who did not have a bank account 

reported an interest in opening one (70%) (see Table A11 in Appendix I). 
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If personal finances inhibit households from paying for water connections, it is likely that households will 

depend on the informal sector to secure the funds since people fear their inability to repay a formal loan 

or that a formal financial institution will reject them. 

5.4.10 Household Housing History and Quality 

The average age of homes represented in the survey was 14 years, and the average occupancy duration in 

the dwelling was five (5) years. Out of the 61% who reported building their home, 71% hired laborers to 

assist in the construction of their homes. Eighty-eight percent (88%) reported the use of personal funds to 

build their homes.  

The respondents reported having an average of three (3) rooms for five (5) inhabitants in their home (see 

Table A12 in Appendix I). The majority of the respondents reported that most of their home was built 

with cement blocks and concrete (69%), while 13% reported that their home was built with corrugated 

iron and zinc, among other materials. Forty percent (40%) reported having kitchens inside the home, and 

52% stated that they use bathroom facilities outside of the home. The majority of the respondents reported 

living in houses with no electricity (69%). In addition, few households owned significant assets such as 

motorcycles (14%), televisions (21%) or generators (20%) (see Figure 5-37 below and Table A12 in 

Appendix I). 

Figure 5-37: Household Assets, Robertsport 

 

 

5.4.11 Commercial and Institutional Water Consumption and Sanitation 
Characteristics 

In total, commercial users interviewed in Robertsport, including women-owned food service businesses, a 

water sales business and a guesthouse, consumed a total estimated 60,566 liters per day. No information 

was gathered for institutional users.148 The commercial users obtained their water from a variety of 

                                                      

148Time constraints and logistical difficulties restricted the survey team’s ability to interview institutional users.  
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sources, such as protected wells on the grounds of other businesses and institutions and, unlike 

Sanniquellie and Voinjama, water vendors. The current cost of water for those commercial users ranged 

from LD 1 (USD 0.01) to LD 2.25 (USD 0.03) per liter. All respondents indicated a willingness to pay for 

an improved water source in amounts ranging from LD 5 (USD 0.07) to LD 4,320 (USD 60) per month. 

Commercial users indicated that ease of access, better quality, and the ability to comply with food service 

health standards would prompt increased consumption from an improved water source.149 

The following table provides a breakdown of the two (2) largest commercial users interviewed as well as 

their daily water consumption by liters: 

 

TABLE 5-14: LARGEST COMMERCIAL USERS IN ROBERTSPORT 

Name Type of entity 
Estimated consumption in liters per 

day 

Waakor Water Sales150 Commercial 10,000 

Gertrude Lodge Commercial 1,900151 

Commercial entities interviewed in Robertsport consisted of women-owned food service businesses, a 

water sales business and a guesthouse. The food service respondents reported using between 114 and 757 

liters of water per day for their business activities. The guesthouse typically used 1,900 liters of water per 

day, and the water sales business used 10,000 liters of water per day. Water use, as noted above, 

depended on the type of business. The majority of the food service respondents used water for a variety of 

purposes, including for drinking, cooking, washing dishes and cleaning. The sole guesthouse operator 

used water for drinking, dishwashing, cleaning and laundry. Commercial respondents also obtained water 

from a variety of sources, including a well, other institutions (a hotel, clinic, and hospital) or the United 

Nations Mission in Liberia (UNMIL). The guesthouse, in particular, contracted a truck at a cost of LD 

1,800 (USD 25) per trip to fill a 300-gallon tank with water from a mountain stream. If the above-

mentioned sources were inaccessible, respondents relied on water vendors. Respondents reported that the 

normal price for water was LD 20 (USD 0.28) per jerrican but that the water boys who operated in the dry 

season charged between LD 40 (USD 0.56) and LD 50 (USD 0.69) per jerrican. All respondents indicated 

greater water use with improved service and a willingness to pay for metered connection, as long as the 

cost was reasonable. Eight (8) respondents said they would rely on the meters to tell them the cost. Three 

(3) respondents said they would be willing to pay amounts between LD 5 (USD 0.07) and LD 500 (USD 

6.94) each month.152  

The water vendors, referred to as water boys, are generally immigrants from Guinea. They are not 

formally organized but act as individual operators. The only resource requirements are to have a barrow 

and jerricans. Currently, there are 22 vendors. The water vendors draw water from a creek on the 

mountain located on a government farm, approximately a 30-minute walk from their homes in Fantytown. 

Typically, vendors carry five (5) jerricans per trip. Residents primarily use the water from the creek for 

drinking and cooking, although some also use it for bathing. Sales typically vary from LD 500 (USD 

6.94) per day to LD 900 (USD 12.50) per day. Water vendors indicated that the cost per jerrican this year 

varied between LD 15 (USD 0.21) for locations closer to the creek and LD 20 (USD 0.28) per jerrican for 

more distant communities such as Fantytown. 

                                                      

149Please note that there are no industrial entities present in Robertsport.  

150Waakor operates the two (2) water trucks that circulate the city and compete with the water boys. See section 5.5.3. 

151Consumption when fully booked. 

152For comparison purposes, one respondent mentioned that she would be willing to pay her current cost to draw potable water from 
a well, which was LD 60 (USD 0.83). 
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All respondents indicated the need for improved water and sanitation services. In particular, a cause for 

concern was the fact that all the septic tanks discharged directly in to the lake, contaminating the source. 

All 10 of the respondents reported having access to toilets, half at their place of business and half at 

public facilities. No respondents reported any diarrhea in association with their business, although several 

knew of deaths from cholera in the community. Malaria was also common, especially in Fantytown.153  

                                                      

153One respondent reported having suffered from typhoid. 
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6.0 CONCLUSIONS AND 
RECOMMENDATIONS 

Principal findings associated with each of the SA tracks are presented below. 

6.1 TECHNICAL/ENGINEERING 

6.1.1 Former Municipal Water Systems 

No portions of the former municipal water treatment and distribution systems were found to be 

operational, with the exception of the leaking raw water gravity main in Robertsport.  With the exception 

of a limited number of components, most previous municipal water infrastructure is not salvageable.  The 

former elevated water storage reservoirs and concrete structures at the former treatment facilities are 

considered to be salvageable, subject to additional testing.  All electrical, mechanical, and former 

distribution systems (piping and valves) are not salvageable.  The majority of all mechanical and 

electrical components of the systems have been looted.  Some transmission piping and some kiosks could 

potentially be salvaged and rehabilitated.  Rehabilitation of former system components will be considered 

as part of overall Master Planning, but rehabilitation of some components may not prove cost-effective 

given uncertainties about component quality, present condition, integrity and potential need for future 

replacement. Historic information related to the condition of the previous water system, existing well 

locations, water quality, and other environmental and contextual data is limited due to lost or lack of 

record keeping.  

6.1.2 Water Sources 

Although Liberia is fortunate to have high amounts of rainfall, the uneven distribution between the rainy 

season (April to October) and dry season (November to March) results in temporal fluctuations in surface 

water flows and quality.  All previously existing municipal water systems in the three target cities relied 

on surface water.  Available historic data and initial stream flow gauging indicates that if the future 

municipal supplies are to rely solely on surface water, then Voinjama, and to a lesser extent in 

Sanniquellie, may require an impoundment to store flow and ensure sufficient volume exists throughout 

the dry season.  The former intake in Voinjama (Zeliba River) had a berm installed to impound water to 

maintain an adequate supply during drought conditions, and the Zeliba River had no flow during portions 

of the SA visits.  The former intake in Sanniquellie (Bee River) did not have a berm, despite the water 

systems’ having a similar capacity, presumably because it was determined that flows in Sanniquellie were 

sufficient throughout the year.  In Robertsport, the former surface water supply watershed (Fasa Creek) 

remains mostly forested and has the best potential to serve as a long term source if watershed protection 

measures are established and enforced.  Other sources of surface water were identified as potential 

drinking water sources in such as the un-named creek located between the water treatment facility and 

city center, and an un-named creek reported to be a former source and located along the western extent of 

the city.  Available information suggests that dry season flows are adequate to provide sufficient volume 

for a municipal supply system. 

There is currently a lack of skilled, trained staff to manage, operate, and maintain future infrastructure and 

this limitation may limit consideration or reduce attractiveness of certain technological alternatives during 

the Master Planning process. LWSC does not have a presence in any of the target cities, with the 
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exception of a caretaker responsible for looking over the facilities. Due to lower treatment costs, reduced 

operational complexity, and associated lower technical capacity requirements, the utilization of 

groundwater for municipal supply may be the most appropriate source option.  However, available 

information on subsurface hydrogeology indicates that sufficient flow from a groundwater source may not 

be available to rely solely on groundwater, mostly due to the existence of shallow bedrock and associated 

low permeability.  Locating fissures or weathered bedrock that can produce sufficient yield is a 

challenging process requiring detailed hydrogeological study and geophysical exploration.  Additional 

investigations of groundwater supply availability will be conducted during the master planning process.   

6.1.3 Current Water Infrastructure and Management 

Wells fitted with hand pumps, which were mostly installed by international non-governmental 

organizations (INGOs) during the emergency period, currently serve as the primary water source for the 

target cities and will continue to be an important source in the short to medium term.  Unfortunately, 

many of the existing wells and hand pumps experience lowering of water levels during the dry season and 

a reduction in their supply capacities.  Many wells tested during the SA were dry and unusable, while 

other wells supplies were quickly depleted and showed limited recharge capacity during the managed 

hours of the hand pump.  However, some higher yielding wells were identified during the SA which could 

serve as part of an interim solution or as an integral part of a future municipal water supply.   

Although most residents reported having a latrine, none of the towns currently have organized wastewater 

or solid waste management systems in place.  The present haphazard management of human waste 

apparently permits wastewater to infiltrate and contaminate the shallow aquifer used to supply hand dug 

wells.  Water quality testing conducted during the SA revealed that most wells had coliform bacteria 

present, suggesting that drinking water from these wells could potentially cause gastrointestinal illness 

including diarrhea. More than half of household survey respondents indicated always or sometimes 

treating their drinking water, and more than 93% of those reported using chemicals such as WaterGuard 

for treatment.  Five to seven percent of households reported the death of a family member in the past year, 

and diarrhea was cited as the cause in more than half the deaths.  Although it is difficult to pinpoint the 

source of disease, the existing management and household survey results seem to indicate that a lack of 

access to clean water is resulting in significant adverse health impacts in the target cities.  Generally 

speaking, the SA found that existing water quantity and quality from the shallow aquifer by means of 

hand dug wells in the target cities is not adequate and suitable for human consumption.  

The need for quick reaction by GoL and donors during the emergency period following the conflict and 

the lack of structure to support local regulation seems to have resulted in conditions where wells were 

installed without proper supervision, adherence to standards, documentation, or inspection.  It appears 

that many wells were quickly constructed and that certain well installers were more qualified and 

experienced than others, constructing wells that are less likely to run dry.  The Government of Liberia 

(GoL) presently has requirements regarding the static water level in the well when constructed154.  These 

current standards are not adhered to in the majority of wells in which depth measurements were taken 

during the SA.  Similarly, the level of water quality protection afforded by proper well siting of existing 

wells varies.   Many wells were observed to lack sufficient setback distance from hazards such as latrines 

and graves, resulting in potential contamination.  The importance of informing residents of proper well 

protection practices and maintaining proper offsets from sources of contamination is still critical and 

present today.   

                                                      

154 The Guidelines for Water and Sanitation Services in Liberia, October 2010. 
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The installation, oversight and regulation of hand pumps are the responsibility of the Ministry of Public 

Works (MoPW)155.  However, MoPW lacks the organizational structure, capability and other resources to 

provide basic oversight and routine monitoring.  County Health Teams (CHTs) periodically monitor 

water quality, but the work is conducted for the entire county and is not systematically recorded by 

location or parameter.  Furthermore, the County Health Teams are often limited in their testing 

capabilities by a lack of adequate testing materials/mediums.   

In most cases, a person from the community has been selected or has taken on the role of caretaker of the 

local hand pump and well.  This generally informal position typically includes various responsibilities 

such as repairing the well when needed, collecting fees (including fees to cover repairs), and limiting the 

hours of operation of the well.  In most cases, no local supply of spare parts to repair broken hand pumps 

was found to be readily available, resulting in pumps remaining unused or degrading to a permanent state 

of disrepair.  There was no evidence of regular water quality sampling or water quantity measurement 

observed during the visits. Most caretakers reported having no formal training to repair or operate the 

hand pumps.  To address the limited supplies and the slow recharge rates during the dry season, the 

caretakers of the wells often decided to manage the hours of operation by chaining the well handle or 

locking the well gate.  Hours of operation were also limited to prevent non-community personnel from 

using the well. Some residents noted that obtaining water from hand pumps is a source of conflict 

between residents and that disputes often occur over their place in line, particularly during the dry season. 

There was no existing database of wells until the Liberia Waterpoint Mapping survey was conducted in 

2011.  The database has been developed and shared with the CHTs and MoPW and should be maintained 

and utilized to track operational conditions, water quality, and water quantity.  The groundwater quality 

and quantity information obtained during the DA visits is now being used to update Hand Pump Data 

Sheets developed during the Scoping Visit to function as a database.    This database can be used to 

evaluate current conditions and also be provided to the local communities, water agencies, donors, etc. to 

be used to continuously update the status of the hand pump water sources and assist in management of 

this important resource.   

Other potential sources of water such as rainwater harvesting are generally not widely practiced, or not 

practiced in a systematic fashion.  Less than 5% of household survey respondents in Voinjama and 

Robertsport indicated that they use rainwater as their primary source of drinking water in the rainy 

season, and none did in Sanniquellie.  A strong market for water vending via handcarts and jerricans was 

observed in Robertsport, where approximately 20% of residents rely on vendors as their primary drinking 

water source.  

6.1.4 Other Infrastructure 

Electricity from a public grid is not available in any of the target cities, nor does any definitive plan to 

develop a grid-based power system in the target cities appear to currently exist.  Therefore, electrical 

power for future systems will need to be produced via generators, solar power, or other sources, at least in 

the short to medium term, and will represent significant operational cost.  Over 70% of household survey 

respondents noted they have no electricity at their homes, although some residents obtain electricity via 

various sources such as generators at their home or in the neighborhood. 

Roadway access will be a significant challenge for the project, particularly during the rainy season when 

travel is slow and roads are sometimes impassable.  This challenge will be particularly acute for 

                                                      

155 However, LWSC has responsibility for water service provision in all county capitals and cities with greater than 5,000 population, 
so it could be argued that LWSC should have responsibility for hand pumps/wells in those areas. 
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Voinjama, which is the most remote and whose access road between Voinjama and Gbanga is often in 

poor condition during the rainy season.    

The target cities generally lack the municipal infrastructure and service delivery experience that is 

necessary to support a fully functioning water supply system.  There is a lack of experienced construction 

firms with water-specific construction experience in Liberia in general, and specifically in the target 

cities.  Development of sustainable technology alternatives is also affected by the remote location of the 

target cities resulting in challenges with respect to warranty service and supply of spare parts for 

maintenance.   

6.1.5 Quick Impact Projects 

During the field visits, a number of direct interventions were undertaken, including:  

 Construction of temporary stream gauging stations 

 Implementation of wellhead protection measures on existing wells (e.g. fabrication and installation of 

reinforced concrete covers for unprotected wells) 

 Chlorination of wells to provide improved water quality. 

 Well yield and water quality testing on dozens of existing wells. This data will be shared with local 

communities as part of outreach efforts to educate community members about their existing water 

supplies. 

 Development of hand pump data sheets and a hand pump database which will serve as a model and 

baseline for GoL, other donors, and communities to enhance monitoring and management of hand 

pump systems which currently serve as the primary water supply. 

 Pumping out rainwater that had filled former treatment facility tanks during the period since they 

have been out of commission. 

 General cleaning / brushing and maintenance at former water treatment and distribution facilities and 

existing wells and hand pumps.  

 Employment of local laborers in pump testing activities, sweeping, removing vegetation and cleaning 

existing hand pump facilities, clearing out spill ways, and excavating soak areas. 

 Education of communities on importance of maintaining and cleaning existing hand pump areas.  

 On-the-job training of LWSC outstation staff in all field work including establishing and monitoring 

stream gauging systems, conducting water quality and well yield testing, plus community relations / 

communications. 

During the SA, LMWP began to develop ideas for possible additional Quick Impact Projects (QIP).  

Priority ideas currently include: improvements to existing wells to improve quality, quantity, and 

reliability; securing existing water facilities; finalization of a hand pump database and sharing it with 

MoPW and relevant local institutions; and cooperation with MoPW for the establishment/improvement of 

the spare parts depot system for hand pumps.  Other potential projects also under consideration as either 

QIP or short-term improvements include: development of a rainwater harvesting system for Nimba 

Community College; repair and extension of the raw water main in Robertsport to the proposed fish 

landing site; and retrofitting existing high yielding existing wells with a submersible pump, elevated tank, 

and limited distribution via tap stands/kiosks to create a ‘mini-network’. 
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6.2 SOCIOECONOMIC 

6.2.1 Current Water Use Practices 

Access to an improved water source within a 30 minute round trip was reported as 71% in Sanniquellie, 

59% in Voinjama, and 31% in Robertsport.   

Per capita household water use is estimated to be 17 liters per capita per day (lpcd) in Sanniquellie156, 18 

lpcd in Voinjama157, and 20 lpcd in Robertsport 158.   

More than 71% of respondents in Voinjama and Sanniquellie use a protected well/spring or borehole as 

their primary drinking water source, while another 10% rely on unprotected wells as their primary 

drinking water supply.  In Robertsport, more than 40% of respondents use a protected well/spring or 

borehole as their primary drinking water source, 20% rely on water vendors as their primary source, and 

another 20% rely on unprotected wells. The balance is made up by utilization of other sources such as 

surface water (about 5% in Voinjama and 8% in Robertsport) and rainy season rainwater harvesting (less 

5% in Voinjama and Robertsport).  The data on primary water sources used for non-drinking purposes 

generally exhibit a shift toward greater reliance on open wells, surface water, and rainwater harvesting to 

meet those needs.  

The aggregated daily water consumption of the commercial and institutional users interviewed (e.g. 

hospitals, schools, guest houses) in Sanniquellie, Voinjama, and Robertsport was reported by respondents 

as 114 cubic meters per day (m3/d), 27 m3/d, and 61 m3/d, respectively. Given the current low household 

demand, these volumes represent a significant portion of overall water demand (perhaps more than 35% 

in Sanniquellie and Robertsport).  Most commercial and institutional entities interviewed anticipate their 

demand for water to increase in coming years based on population growth and business expansion and 

they expect that access to improved water will improve their business prospects.  

A summary of reported current water consumption based on the household survey and commercial and 

institutional interviews is provided inTable 6-1.  These figures are preliminary and will be utilized as an 

initial basis for creating water demand projections during the Master Planning process.  Projections will 

include consideration of a variety of additional factors including the expected number of customers in the 

service area, percentages of customers served by different service types (i.e. continued reliance on 

existing hand pumps, kiosk/standpost, yard tap, or direct piped connection), refinement of commercial 

and institutional demand estimates, estimated increases in per capita water usage with improved 

availability, and estimated non-revenue water losses in the system. 

 

                                                      

156 In Sanniquellie, per capita consumption is estimated to be 23 liters per person per day in the dry season compared to 11 liters 
per person per day in the wet season. 

157 In Voinjama, per capita consumption is estimated to be 20 liters per person per day in the dry season compared to 16 liters per 
person per day in the wet season.  

158 In Robertsport, per capita consumption is estimated to be 24 liters per person per day in the dry season compared to 16 liters per 
person per day in the wet season 
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TABLE 6-1: ESTIMATED CURRENT WATER CONSUMPTION 

City 
Estimated 

2011 
Population 

Reported Per 
Capita 

Household 
Consumption 

(lpcd) 

Total 
Household 

Consumption 
(m3/d) 

Reported 
Commercial and 

Institutional 
Consumption 

(m3/d) 

Total Daily 
Consumption 

(m3/d) 

Voinjama 15,100 18 272 27 299 

Sanniquellie 12,500 17 213 114 327 

Robertsport 3,730 20 75 61 136 

6.2.2 Household Willingness and Ability to Pay 

The quantitative and qualitative survey results revealed a strong willingness to pay for safe, reliable water 

in the three target cities. Almost all of the quantitative and qualitative survey respondents reported they 

would use more water if an improved source were readily available. In all three cities, the majority of 

respondents (ranging from 57% to 71%) clearly prefer household connections as their top choice for 

accessing water through an improved source. The survey found similarly descending percentages for 

residents’ second choice – yard taps – ranging from 27% to 40%, and least preferable choice – 

kiosks/stand posts – ranging from 1% to 3%.  Residents’ willingness to pay for a household connection 

(their most preferred option) was double that of their least preferred option in the three cities.  

In all three cities, residents’ willingness to pay for improved piped water fell reasonably within their 

capacity to pay (based on comparison to monthly surplus income) for each service delivery option (i.e., 

household connection, yard tap, and kiosk/stand post).  Stated willingness to pay for water from 

kiosks/stand posts was approximately equivalent to 5 or 6% of gross income, which is approximately 

within the range of the World Bank standard.  However, stated willingness to pay for water from a direct 

piped connection was generally 10% of gross income or greater.  The 5% rule therefore provides 

confidence that people’s willingness to pay matches their ability to pay stated amounts for kiosk/stand 

post water, but it introduces some uncertainty about a possible mismatch between stated willingness to 

pay and actual ability to pay higher amounts for direct piped water. 

The survey revealed notable variances among the residents of the three cities in terms of whether their 

willingness to pay for one-time water connection fees is supported by their ability to pay.  In Sanniquellie 

and Robertsport, households’ median monthly surplus income amounts to approximately the same as their 

willingness to pay for a one-time yard tap registration fee, indicating that almost all the monthly surplus 

would need to be allocated for this one-time expense). In Voinjama, household monthly surplus is 

inadequate to meet stated willingness to pay for yard tap registration. Though the connection fees may 

present a financial challenge to households, these fees are a one-time expense and households in all three 

cities have access to a variety of informal credit sources that they often utilize as needed to cover similar 

one-time expenses (e.g., weddings, funerals, emergency medical fees, etc.). 

While the majority of households do not pay for water directly by volume, residents in all three cities do 

pay for water usage, whether as a one-time access fee to wells or through weekly, monthly, or ad-hoc 

operation and/or maintenance/repair fees. They also “pay” the cost in time spent fetching water, which is 

mostly borne by children.  Furthermore, in Robertsport (unlike in the other two target cities) there is a 

thriving water vendor business which provides water to approximately 20% of consumers. The qualitative 

survey revealed that some people recall the metered water connections of the past and understand the use 

and value of this type of water connection, which is reflected in the high willingness to pay across the 

three cities.  There are a number of important factors that contribute to the high willingness to pay, 

including reducing the amount of time spent fetching water, addressing safety issues that people face in 

accessing water, reducing instances of water-borne diseases, enjoying more immediate access at the 

household or neighborhood level, and mitigating conflict between neighbors over access. 
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In the final analysis, it is important to note that in the absence of (a) real cost information on the price of 

delivering piped water in the three target cities and (b) a widely accepted standard regarding the 

maximum percentage of household income that residents can spend on water, the survey team compared 

household willingness to pay for water against household monthly surplus income and the World Bank’s 

5% of gross income standard.  In all three cities, the surplus income metric indicates that monthly income 

is sufficient to meet stated willingness to pay for household connections, yard taps, and kiosks/stand 

posts. When utilizing the World Bank 5% rule, this conclusion still holds for kiosks/stand posts, but raises 

questions about ability to pay for the strongly preferred service types: household connections and yard 

taps.   

Measuring households’ willingness to pay for water is critical in gauging readiness to shift from 

perceived non-payment (or almost free water) to paying registration fees and monthly water bills. In order 

to draw more accurate conclusions regarding the target populations’ ability to pay for an improved water 

service, the actual cost of service provision will be estimated during Master Planning and compared to 

stated willingness and ability to pay, and further evaluated in future focus group discussions. 

6.2.3 Commercial and Institutional Willingness to Pay 

Potential revenue from commercial and institutional customers could help subsidize the water tariffs for 

low-income household customers. In the three cities, commercial and institutional entities expressed a 

keen willingness to pay for improved water services. The range of the willingness to pay for water was 

similar for entities in Voinjama and Robertsport i.e., up to LD 4,320 (USD 60) per month and went as 

high as LD 36,000 (USD 500) per month in Sanniquellie. If an increasing block rate tariff were 

implemented with lower rates for low volume use and higher rates for larger volume use, the large 

volume users could potentially cross-subsidize low-income household customers.  

6.3 INSTITUTIONAL  

6.3.1 National Policy and Institutional Framework 

Liberia has taken unprecedented steps in the past several years toward decentralized planning and 

management and the development of clearer policy, institutional, regulatory, and legal frameworks for the 

water sector. From the participatory County Development Agendas calling for the reconstruction of 

municipal water services to the approval of the Integrated Water Resources Management Policy and the 

Water Supply and Sanitation Policy, Liberia is developing momentum to enact lasting change in the water 

sector.  Most recently, particularly in the past year, the sector has gained additional momentum toward 

eventually establishing a dedicated Ministry of Water Resources. Achievement of this goal of a unified 

and clear institutional framework for water services provision, and associated accountability and 

regulation is of critical importance for the successful implementation of LMWP as well as 

implementation of Government of Liberia sector policies.   

The three primary national level Government of Liberia (GoL) counterparts for LMWP within the current 

national institutional structure are summarized in Table 6-2. 
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TABLE 6-2: PRIMARY GOVERNMENT OF LIBERIA COUNTERPARTS FOR LMWP 

Entity Brief Summary Of Role/Relevance  

Liberia Water and Sewer 
Corporation (LWSC)  

LWSC has responsibility for water service provision in all county capitals and 
is the primary GoL counterpart for most aspects of LMWP implementation, 
including planning, design, procurement, construction, and arrangements for 
initial operations.  

Ministry of Lands, Mines, 
and Energy (MLME) and 
Liberia Hydrologic 
Services (LHS) Bureau 

MLME currently has overall responsibility for water resources management 
(including policy and regulatory functions), with LHS serving as the 
Secretariat. LHS is also the repository for technical information and data on 
Liberia water resources. 

Ministry of Public Works 
(MoPW) 

MoPW has an oversight role for all public infrastructure built in Liberia and 
must review design plans prior to construction. MoPW also is responsible for 
rural water supply such as hand pumps, which are currently a primary 
source in urban areas. 

The urban water sector policy, legal, and regulatory framework is generally defined by several laws, 

policies, strategies, and guidelines, notably: 

 1973 Act establishing LWSC 

 2007 Integrated Water Resources Management (IWRM) Policy 

 2009 Water Supply and Sanitation (WSS) Policy   

 2011 Water Supply, Sanitation and Hygiene (WASH) Sector Strategic Plan 2012-2017  

 2011 Liberia WASH Compact, Sanitation and Water for All: A Global Framework for Action (signed 

in January 2012 by President Sirleaf) 

Despite the aforementioned movement toward a more unified and streamlined sector structure, the current 

sector framework remains fragmented with myriad overlapping responsibilities.  This has been 

recognized for a number of years including in the IWRM Policy: 

“Water governance in Liberia has been fragmented between several agencies and there is no 

coordination across these agencies. The absence of a solid framework for water resources 

management is one of the reasons why significant water issues are occurring. Water quality is 

considered to be decreasing. The development of a framework for water resources management in 

Liberia is starting with this National Integrated Water Resources Management Policy.” 

“Presently, there is no concrete comprehensive legal framework governing water resources in 

Liberia.” 

More recently, this issue was again highlighted in the Liberia WASH Compact: 

“The WASH sector has a fragmented governance structure with certain functions falling within the 

scope of a number of Ministries and Agencies. This has resulted in overlaps in some areas and gaps 

in others; a lack of coordination of planning, activities and stakeholders; a lack of clarity on budgets 

and funding.” 

The Liberia WASH Strategic Plan 2012-2017 provides a comprehensive summary of key existing and 

proposed water sector actors, including current and envisioned operational responsibilities.  This 

document describes the current institutional framework and proposed changes (graphically represented in 

Figure 1-1) as follows: 

“Institutions are instrumental in the implementation of a policy. Given the fragmented nature of the 

WASH sector in Liberia the need for a single entity to oversee the implementation of the policy is 
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imperative. The Integrated Water Resources Management (IWRM) Policy formulated by the 

Government of Liberia guides the proposed changes with the establishment of a comprehensive water 

policy to reform and develop institutions and to put integrated water resources management into 

practice. It also sets the tone for putting an end to fragmentation in the WASH sector by establishing 

a single institutional structure to drive the WASH sector in Liberia. It is acknowledged that the long-

term objective of the proposed institutional framework is the eventual establishment of a Ministry of 

Water Resources and Sanitation in the country. The proposed changes require the establishment of 

two new entities and the re-establishment / upgrading of three others:  

 National Water Resources and Sanitation Board (NWRSB) – re-establishment  

 Water Supply & Sanitation Commission (WSSC) – new  

 National Water, Sanitation & Hygiene Promotion Committee (NWSHPC) – new  

 Rural Water Supply and Sanitation Bureau (RWSSB) – upgraded within MoPW  

 Directorate of Community Mobilisation and Hygiene Promotion (DCMHyP) – upgraded 

within the MoHSW” 

The NWRSB will be responsible for providing oversight on Water, Sanitation, and Hygiene (WASH) 

sector policy, strategy, planning, technical support, and coordination.  This Board will report to the 

President and the new NWSHPC will serve as secretariat for the Board. The Board will be responsible for 

the enforcement of standards, regulations and by-laws through its oversight of the Water Supply and 

Sanitation Commission (WSSC), which is currently being formulated as the primary regulatory body.  

The NWRSB will also have oversight function of LWSC, the RWSSB, and DCMHyP. 
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Figure 6-1: Institutional Framework for Water and Sanitation Sector - Liberia 

 

6.3.2 LMWP Institutional Options 

Direct management of new water systems by a local entity is possible, but while current policy supports 

decentralization, it excludes urban piped water management from local control. Other options that require 

investment by the private sector such as a Concession Contracts or Delegated Management Contract 

appear unlikely. There are no local firms capable of making such an investment and it is currently 

questionable if international firms could be attracted to such a small investment and difficulties in 

complying with competitive bidding mechanisms. Lease/Affermage contracts or a Management Contract 

would be more feasible since they do not mandate the contractor provide funds for investment, but 

requires a competitive bidding mechanism. With a competitive bidding mechanism, transaction costs for a 

competitive tender will likely be a bar to entry. 

In examining whether a local community group or organization could manage a local utility, it is 

uncertain if they would have the resources, personnel or competency to manage such a complex 

organization. Similarly, contracting and selecting the group or organization needs to be conducted 

carefully following Liberian Procurement rules and regulations. These selection criteria could present a 

further bar to entry to avoid any semblance of favoritism or inappropriate activity. 

With this review, LMWP believes that the most likely option among all reviewed is for a Corporatized 

Utility to assume responsibility for management. It would appear that the only organization potentially 

capable of supporting long-term water and sewer services in this role is LWSC.  LWSC is the only 

institution that is legally responsible for water supply for county capitals and urban communities in excess 
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of 5,000 residents. Where practical, some form of Public-Private Partnership may be able to be 

incorporated into proposed management arrangements, as is encouraged by current sector policy. 

While the LWSC option is the most practical option, it too has several drawbacks. These include 

managerial concerns, particularly at levels below senior management. They include operational 

difficulties that require improved technical training for operational staff to allow them to understand the 

science and engineering required to build, operate, maintain and deliver water to their customers.  Perhaps 

most importantly, LWSC’s current financial condition is so dire that without Government intervention 

they will be unable to meet payroll.   

While LWSC’s operations are primarily focused on Monrovia, Outstation management is of primary 

concern to LMWP. Effective Outstation Management is critical to ensuring that new investments in the 

target cities generate sufficient revenue and have adequate capacity in place to ensure sustainability. 

Current Outstation Management is essentially limited to Kakata, where operation and management 

systems are weak in terms of production, hours of operation, billing and collections, setting and following 

standard procedures, metering and recordkeeping, standard maintenance, and increasing connections to 

serve more customers.  Current Outstation Management is therefore not yet replicable, and there is need 

to introduce new systems (billing and collection, maintenance, inventory management, procurement), 

improve staff capacity and introduce new business-oriented management and performance incentive 

schemes that will encourage a focus on meeting consumer needs as a first step toward improved 

management in target communities.  At present, local management does not have the tools, capacity and 

incentive structure to effectively manage the business.  There are no guidelines on which to base tariffs, 

and essentially no performance measures or accountability. 

6.3.3 Procurement 

USAID’s preference is to utilize host country procurement mechanisms for construction of works under 

LMWP.  Significant capacity building is needed before LWSC is capable of procuring major capital 

works itself. However, procurement policies promulgated by the Government of Liberia do have strong 

implementation requirements and are being supported by the Infrastructure Implementation Unit (IIU) 

within the Ministry of Public Works, which provides procurement support to other agencies of the 

government.   

LMWP conducted an assessment to determine the feasibility of using host country contracting 

mechanisms for procurement of construction services under LMWP.  The assessment developed the 

following findings and recommendations:  

Procurement Assessment Findings 

1. In general, the Liberia Public Procurement and Concessions Act of 2005 and Regulations of 2009 

make satisfactory provision for the regulation of procurement and the carrying out of procurement 

proceedings according to international good practice, though there are some omissions and 

shortcomings; 

2. While the Public Procurement and Concessions Commission (PPCC) performs an active monitoring 

role, its enforcement powers are limited; 

3. Although the Complaints, Appeals and Review Panel has been operational for some 4 years, the bid-

challenge system has not yet developed to the stage where it would provide an effective means of 

policing the system and identifying abuses; 
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4. Procurements undertaken by Liberia Water and Sewer Corporation (LWSC) do not put into practice 

many of the key requirements in the law; the procurement system is arbitrary and ad hoc and does not 

deliver value; 

5. The requirement in Section 29 of the Act that the Procurement Unit shall be staffed by persons trained 

and knowledgeable in procurement and shall be provided with adequate resources has not been met; 

6. It is doubtful whether the LWSC Procurement Unit would be capable of performing to a reasonable 

standard the functions that would fall to them under ADS Chapter 305. 

Procurement Assessment Recommendations 

7. The Executive Director of PPCC should consider the identified shortcomings/omissions in the Act 

and Regulations with a view to administrative action or remedy in subsequent restatements of the Act 

and Regulations; 

8. The law should be satisfactorily enforced and any legal or capacity gaps that prevent this should be 

addressed; 

9. In the absence of a prior review system it is important that a system of regular reporting of major 

procurements to PPCC should be developed, not only related to the procurement plans but also to 

review the procurement actions taken by each PE in the course of the year; this could be done through 

introduction of a procurement review system or by a requirement for annual reporting of major 

procurements undertaken, indicating their relationship to the procurement plan; 

10. Procurements under the LMWP should be carried out by similar arrangements to those used by the 

Urban Water Supply and Sanitation Project (UWSSP), i.e. through engagement of its own locally-

recruited procurement expert, though the person recruited should be paid by the Project rather by a 

joint-funding arrangement with LWSC; LMWP should proceed to recruit the procurement expert as 

soon as possible, so that procurements required for the “quick impact” component of the Project are 

not delayed; 

11. The procurement system in LWSC needs to be thoroughly restructured; the Project should contribute 

to strengthening LWSC so that it acquires the ability to undertake its procurement responsibilities 

satisfactorily and in accordance with the law; 

12. The eventual aim should be for LWSC to have a single procurement team that had the necessary skills 

to carry out procurement according to the Liberia Procurement Act and according to the procurement 

rules of the main donor organizations; 

13. The procurement function should be managed and directed at a more senior level by the recruitment 

of a Procurement Manager who is well-qualified and experienced in public procurement and who 

would be tasked with carrying out a thorough review of LWSC procurement practices and for taking 

the necessary measures to bring them into compliance with the law;  it is hoped that a suitable person 

would be in post as soon as possible in the coming financial year; 

14. Meantime, the Deputy Managing Director (Administration) should be designated as head of 

procurement to facilitate communication with PPCC on the building of capacity in LWSC; 

15. Any division of responsibility between the LMWP procurement team and the LWSC Procurement 

Unit should be on a category basis, whereby LWSC would procure certain regularly required items 

for which they have gained some experience, under the guidance of the LMWP procurement expert; 

16. LWSC should immediately carry out a thorough capacity needs assessment of its Procurement Unit to 

identify the resource improvements that are needed to enable the Unit to function effectively;  
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17. The Head of the LWSC  should fulfill his responsibility under Section 29 of the Act to staff the 

Procurement Unit with persons trained and knowledgeable in procurement and ensure that the Unit is 

provided with adequate resources, having regard to the findings of the capacity needs assessment; 

18. Staff of the Procurement Unit should be assisted through training to gain familiarity with the 

procedures required by the law and to understand the purpose of these requirements in the context of 

internationally-recognized good procurement practices; 

19. Consideration should be given to sending one or more LWSC staff to the Public Procurement and 

Contract Negotiation program offered by the International Law Institute African Centre for Legal 

Excellence (ILI-ACLE) in Uganda;  however, a preferred option would be for the ILI-ACLE to be 

approached about holding the program in Liberia; 

20. As well as international training, LWSC should request the Public Procurement and Concessions 

Commission (PPCC) to provide an in-house course for staff of the Procurement Unit to train them in 

the procedures to be followed under the Liberian procurement law; 

21. It should be made part of the scope of work of the consultant who would undertake procurement 

under the LMWP to provide mentoring and other support to LWSC procurement staff; 

22. As skills are built up, some procurement responsibilities under the Project could be transferred to the 

LWSC Procurement Unit; 

23. The efforts being made to establish public procurement education at the university level should 

continue; 

24. PPCC should approach the Chartered Institute of Purchasing and Supply (CIPS) and the Institute for 

Supply Management (ISM) about the provision of professional programs in Liberia. 

25. Further help may be needed in designing and coordinating the various capacity improvement 

measures and preparing and delivering initial training programs that explain the requirements of the 

national law and the main donor rules in the context of internationally recognized good procurement 

practice. 

Progress is being made to bring about improvement through implementation of some of these 

recommendations, including the recruitment of a Procurement Manager and provision of better 

accommodation and equipment for the LWSC Procurement Unit.  With these expected improvements 

within LWSC, the support offered by PPCC and the help that the Project’s procurement expert will 

provide, it should be possible to bring procurement practices of LWSC into compliance with the law by 

the end of the present calendar year. 

The suggested capacity building measures and any Involvement by the LMWP in these measures have not 

been provided for in the Project’s budget and additional help from USAID may be needed.   
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