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It has been a decade since the United Nations 
(UN) General Assembly adopted a resolution 
recognizing “the right to safe and clean drinking 
water and sanitation” as a human right, and 
five years race towards the UN Sustainable 
Development Goal 6 pertaining to water and 
sanitation for all by 2030. Despite that, accurate 
data from various reports show that the world 
is still far from achieving this important goal 
(UNICEF, 2021). Although the final millennium 
development goals (MDG) evaluation report 
has globally shown progress in drinking 
water access, the UN millennium water group 
however pointed out that the current pace of 
progress is still too slow to reach the goals in 
developing countries especially Africa, where 
half of the people who drink water from unsafe 
sources live. Indeed, the (UNICEF, 2021) report 
shows that, in 2015, Africa accounted for 435 
million people who lacked a basic drinking 
water service, while among those that obtained 
safely managed water supplies, there is only 
36% of coverage for quality drinking water in 
Sub-Saharan Africa.

In addition, Africa is the continent where water 
quality impairment is getting worse. It remains 
the part of the world with a weak coverage 
when it comes to water quality data collection. 
This poor performance is due to the fact that 
water quality laboratories in African countries 
lack equipment, well-trained human resources, 
and funding to efficiently assess water quality 

in their respective fields. With the international 
community preparing to engage the race 
toward achieving the sustainable development 
goals (SDG), there is increasing agreement 
that, solving WASH–related challenges in 
Africa require reaching a wider audience with 
the lessons learned from best practices. Such 
approach will hopefully effectively contribute 
towards addressing systemic issues with 
sustainability and indiscriminate approaches 
that plague the WASH sector in Africa.
This report seeks to:

•    Characterize the state of drinking 
water quality, particularly focusing on the 
opportunities and challenges in the sector;
•    Build on baseline information of good 
performing water utilities’ laboratories to 
identify best practices for potential replication;
•    Assess the outcome of the 10 laboratory 
audits conducted through peer-to-peer 
learning partnership between mentors and 
mentees from municipalities, utilities and 
operators in the sub-region.
The white paper is written in a provocative style, 
allowing the figures and numbers to speak for 
themselves and to call for action towards a 
holistic approach to improving water quality 
in Africa. If we are to achieve the Sustainable 
Development Goal 6, everyone must play a 
role in tackling the inequality faced in the water 
sector, more specifically on the quality of water 
that people use in their daily life.

Foreword
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The African Water Association (AfWA) is a 
continental knowledge management platform 
of the water and sanitation sector that brings 
together corporates of drinking water production 
and distribution, corporates managing 
sanitation services, as well as the regulators of 
water and sanitation sectorial policies in African 
countries in view of sharing knowledge and best 
practices. Following a successful peer-to-peer 
learning partnership’s approach with water 
operators that was initiated by the Advisory 
Board of the United Nations Secretary in 2006, 
AfWA developed a five-year business plan for its 
programs with focus on addressing the water 
supply challenge in Africa through the peer-
to peer learning partnership approach. With 
financial support from the United States Agency 
for International Development (USAID) from 
2016 to 2019, AfWA has been implementing 
the African Water Association Capacity building 
program (AfriCap). 

This white paper is a combination of results 
from case study audits on the status of water 
quality laboratories conducted through the 
third component of AfriCap which aims at 
developing the capacity of drinking water 
quality laboratories in West Africa with the 
support of US EPA. To achieve this, a total of ten 
(10) laboratories namely, the Laboratories of 
CAMWATER (Cameroon), LACQUE (ONEP Cote 
d’Ivoire), SEEN (Niger), SEG (Conakry, Guinea), 
SODECI (Cote d’Ivoire), the two laboratories of the 
Federal Capital Territory Water Board (FCTWB, 
Abuja, Nigeria) and finally the two laboratories 

of Ogun State Water Corporation (OSWC, Ogun, 
Nigeria), were selected to go through the ten (10) 
phases of a Peer-to-Peer partnership program. 
A SWOT analysis was then conducted to analyze 
their Strengths, Weaknesses, Opportunities 
and Threats with regard to human resources 
development, external services offered by 
the central laboratory, maintenance and 
laboratory equipment as well as water quality 
management.

Results from the audits showed that none of the 
laboratories is accredited and most of them do 
not have laboratory manuals for procedures. 
This could explain the low capacity of these 
laboratories which implies low quality of results, 
and great expenses due to poor management 
of equipment. Results also highlighted the 
weakness in managing human resources.
It was concluded that to achieve the Sustainable 
Development Goals, there is need to prioritize 
the management of water quality, both at 
utility and government level, by training human 
resources and managing the infrastructure. 
In addition, actors in WASH sector were urged 
to pay more attention to regulatory, technical 
and financial aspects related to water quality 
for a better consideration of water quality as 
part of the implementation of the Sustainable 
Development Goals (SDGs). Furthermore, 
benchmarking visits and knowledge sharing 
could be sustainable solutions to water quality 
management challenges in Africa. It is only at 
this price that the health of populations will be 
guaranteed.

1- Executive Summary
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Africa is the continent where water quality 
impairment is getting worse. It remains the 
part of the world with a weak coverage when 
it comes to water quality data collection. This 
poor performance is due to the fact that water 
quality laboratories in African countries lack 
equipment, well-trained human resources, and 
funding to efficiently assess water quality in 
their respective fields. Water quality monitoring 
is a fundamental tool for water resources 
management in Africa. Its implementation 

requires high technical and organizational 
capacities of water quality laboratories.  
Unfortunately, Africa in general and West 
African countries in particular fail to provide 
good water quality data because of the poor 
performance of their laboratories.
This highlights the significance of the Drinking 
Water Laboratory Capacity Building Program 
under which the organization of validation 
workshop for stakeholders as well as training of 
auditors were held.

2- Background
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Characterize the state of 
drinking water quality, 
particularly focusing on the 
opportunities and challenges 
in the sector;

Build on baseline information 
of good performing water 

utilities’ laboratories to identify 
best practices for potential 

replication;

Assess the outcome of the ten 
(10) laboratory audits conducted 

through peer-to-peer learning 
partnership between mentors 

and mentees from municipalities, 
utilities and operators in the sub-

region.

1

3 4

2

this Paper seeks to

2- Background

Raise awareness on the 
water quality challenges 

and advocate for its 
consideration in the 

implementation of SDG6.
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This section lays a foundation for this study 
by briefly reviewing the status of the water 
and sanitation sector in Africa. It summarizes 
the WASH status from the latest reports while 
focusing on the opportunities and challenges in 
the drinking water quality sector in Africa. Water 
quality, by definition, describes the chemical, 
physical, and biological characteristics of water, 
usually with respect to its suitability for a 
particular purpose such as drinking or irrigating. 
Water scarcity and lack of sanitation threaten 
public health. Poor sanitation and limited water 
lead to outbreaks of cholera, typhoid fever and 
dysentery, which can contaminate the limited 
stores of fresh water. When people store water in 
their homes, this creates a breeding ground for 
mosquitos, which leads to an increase in malaria 
and dengue fever. Other diseases connected to 
water scarcity include trachoma, plague and 
typhus. Prioritizing water quantity over quality 
can lead to bacterial diseases causing diarrhea, 
dehydration and death, especially in children 
(Niz, 2020). The section discusses in details the 
drinking water quality status in Africa, water 

quality laboratory analysis, major challenges 
with water quality laboratories in the region.

3.1 Overall Drinking Water Quality Status in 
Africa (WASH DATA)

3.1.1 General Overview and Statistics

The WHO & UNICEF JMP report released in 
2021 (UNICEF, 2021), shows the global progress 
on WASH from 2000-2020 and highlights the 
five (5) years journey into the SDG. According 
to the report, a staggering 785 million people 
live without basic access to clean water. 
That’s roughly 1 in 9 people on earth. While a 
tremendous progress has been seen, some 
countries still could not submit data which 
hinders the report coverage for all the countries. 
However, the following is the global update of 
household data for drinking water, sanitation 
and hygiene. The other part illustrates the 
quality of drinking water, sanitation and hygiene 
in Sub-Saharan Africa as our main target.  

3- Overview of Drinking Water Quality in Africa 
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3- Overview of Drinking Water Quality in Africa 

Fig. 2: WASH status in Sub- Saharan Africa
The figure clearly shows that there is only 36% coverage of quality 

drinking water in Sub- Saharan Africa. 
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Fig. 1: Global Household WASH Data
The following is the status of WASH and Drinking Water Quality in Sub-Saharan Africa:

3- Overview of Drinking Water Quality in Africa 
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3.2 Water Quality Laboratory Analysis

3.2.1 Water Treatment
Water treatment refers to any process of 
improving water quality for the safety of the 
end-user. Water comes from different sources, 

and with different kind of contaminations, 
the treatment process may differ. To every 
treatment process, there is need to conduct a 
laboratory analysis to know the quality of water 
from the raw to the treated and distributed one.

Below is the general treatment illustration (for the main surface water treatment). 

Photo 1: Water treatment plant.

•   Coagulation and Flocculation
Coagulation and flocculation are often the 
first steps in water treatment. Chemicals with 
a positive charge are added to the water. The 
positive charge of these chemicals neutralizes 
the negative charge of dirt and other dissolved 
particles in the water. When this occurs, the 

particles bind with the chemicals and form 
larger particles, called floc.

•   Sedimentation
During sedimentation, floc settles to the bottom 
of the water supply, due to its weight. This 
setting process is called sedimentation.

3- Overview of Drinking Water Quality in Africa 
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     Filtration
Once the floc has settled to the bottom of the 
water supply, the clear water on top will pass 
through filters of varying compositions (sand, 
gravel, and charcoal) and pore sizes, in order 
to remove dissolved particles, such as dust, 
parasites, bacteria, viruses, and chemicals.

     Disinfection
After the water has been filtered, a disinfectant 
(for example, chlorine, and chloramine) may be 
added in order to kill any remaining parasites, 
bacteria, and viruses, and to protect the water 
from germs when it is piped to homes and 
businesses.

3.2.2 Water Storage, Supply and Distribution

The distribution system includes all parts 
of the water system past treatment. Typical 
components of the distribution system are 
storage tanks, pipes, valves, and hydrants. Their 
quality must be approved for potable water use.

3.2.3 State of Water Utility Laboratories

As stated by the (US EPA, 2017), water sector, 
mainly drinking water and wastewater utilities 
should comprise of water laboratories in 
order to respond to natural, intentional or 

unintentional water contamination incidents. 
These laboratories should be capable to analyze 
water samples involving chemical, biological or 
radiochemical contaminants.

3.2.4 Enabling Environment

Currently, interventions for improving water 
quality monitoring performance among water 
suppliers and surveillance agencies are more 
focused on hardware and knowledge inputs, 
including upgrading laboratories, supplying 
equipment, digitization of the sector through 
introduction of mobile phone applications for 
data acquisition and management, and capacity 
building of the staff personnel (Peletza, 2018) 
(African Water Association, 2017) (US EPA, 
2017). In addition, appropriate testing methods 
that are affordable to any water supplier have 
been developed (Peletza, 2018).

3.3 Major Challenges with Water Quality 
Laboratories in the Region

According to (Niz, 2020) study, the major 
challenges facing water quality laboratories 
in African countries are lack of equipment, 
insufficient well-trained human resources, as 
well as the lack of funding to efficiently assess 
water quality in their respective fields.

3- Overview of Drinking Water Quality in Africa 
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4.1 Peer-to-Peer Learning Partnership for 
Water Quality

4.1.1 Drinking Water Laboratory Capacity 
Building program (DWL/CB)

Africa Water Vision 2025 has emphasized the 
vital role of water quality and sufficient quantity 
for Africa’s sustainable development. Water 
quality laboratories play a key role in water 
quality monitoring and it is essential to build 
their capacity in order to allow them to serve 
people with safe water efficiently and effectively. 
To accomplish this aim, the United States 
Agency for International Development (USAID) 
is funding a Drinking Water Laboratory Capacity 
Building Program (DWL/CB) to be implemented 
by the United States Environmental Protection 
Agency (US EPA) in collaboration with Florida 
International University (FIU) and the African 
Water Association (AfWA). US EPA is an agency 
of the U.S. federal government that was created 
for the purpose of protecting human health and 
the environment. It is the largest US institution 
dedicated to environmental preservation.

Florida International University (FIU) is an 
American metropolitan public research 
university located in Miami, Florida. FIU is 
classified as a “tier-one” research university 
with a high research activity by the Carnegie 
Foundation and a first-tier research university 
by the Florida Legislature. FIU has a presence 
in Ouagadougou, Burkina Faso as the 
implementer of the West Africa Water Supply, 

Sanitation, and Hygiene Program funded by 
USAID. These two organizations have common 
concerns pertaining to the preservation of the 
environment and research within the fields 
of water and health. It is in this context that 
USAID/West Africa is funding a program entitled 
Drinking Water Laboratory Capacity Building 
(DWL/CB). US EPA is collaborating with FIU, 
which has a presence in West Africa to help with 
the logistical aspects of the Program.

4.1.2 Program Justification

Water quality monitoring is vital for water 
resources management. Well aware of the 
importance of water quality, the United Nations 
Environmental Program (UNEP) has set up 
GEMStat database, dedicated to water quality 
data in the world including Africa (Pan African 
Chemistry Network, 2010). Furthermore, to 
underpin its importance, the World Health 
Organization (WHO), the UNEP, the United 
Nations Educational, Scientific, and Cultural 
Organization (UNESCO), and the World 
Meteorological Organization (WMO) launched 
a monitoring program in 1977 in order to 
collect detailed data on the quality of global 
groundwater and surface water. WHO and 
UNICEF through the Join Monitoring Program 
(JMP) have also been collecting water quality 
data throughout the world. Consequently, all 
of these global organizations show the great 
importance of water quality data collection.

Water quality monitoring is necessary for water 

4- Approach for Solving the Water Quality Challenges
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quality protection and the implementation of 
preventive policies and practices. Water quality 
assessment plays a key role in drinking water 
purification, since the information helps to 
warn about the types of water contamination 
and select the best purification method. The 
success of this important process is closely 
related to the capacity of water quality 
laboratories to yield accurate and reliable data. 
The application of analytical quality assurance 
by laboratories demonstrates that they are 
capable of producing accurate and dependable 
data (Berwouts, 2010), (Pan African Chemistry 
Network, 2010).

Africa is the continent where water quality 
impairment is getting worse. It remains the 
part of the world with a weak coverage when it 
comes to water quality data collection. This poor 
performance is due to the fact that water quality 
laboratories in African countries lack equipment, 
well-trained human resources, and funding to 
efficiently assess water quality in their respective 

fields. Water quality monitoring is a fundamental 
tool for water resources management in Africa. 
Its implementation requires high technical 
and organizational capacities of water quality 
laboratories. Unfortunately, Africa in general 
and West African countries in particular fail to 
provide good water quality data because of the 
poor performance of their laboratories. This 
highlights the significance of this Drinking Water 
Laboratory Capacity Building Program (DWL).
AfriCap is a program whose mission is to build 
the capacity of the African Water Association 
(AfWA) financed by USAID. It promotes 
partnership in the drinking water sector. The 
general objective of the program is to strengthen 
AfWA towards improved regional coordination 
and collaboration for water, sanitation and 
hygiene (WASH) initiatives, the harmonization 
of WASH policies, capacity building of WASH 
stakeholders, and the diffusion of best practices 
and innovative knowledge products in order to 
enhance WASH services in West Africa.

4- Approach for Solving the Water Quality Challenges
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Disseminate 
knowledge products 
and best practices 
consistent with the 
demands of AfWA 

members

Develop partnerships 
and mentoring 

relationships among 
AfWA members

Improve AfWA 
institutional 

capacity

Fig. 3: Three Components of AfriCap

4- Approach for Solving the Water Quality Challenges
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4.1.3 Program Implementation

Fig.  4: 10 Steps for the implementation of water quality management (AfriCap)

4- Approach for Solving the Water Quality Challenges

1.Formulation 
of evaluation 

tools 2.Training 
workshop on 

drinking water 
lab auditing

3.Preselection 
of 

laboratories

4.Exploratory 
evaluations

5.Selection of 
mentees and 

mentors 
(laboratories)

6.Benchmarking 
visit of mentees 
to the mentors

7.Elaboration 
of Performance 
Improvement 

Plans (PIPs)

8.Technical 
assistance for 

elaboration for 
Performance Im-
provement Plan 

(PIPs)

9.Implementation 
of Performance 
Improvement 

Plan (PIPs)

10.Monitoring
 the Performance 

Improvement 
Plan (PIPs)

10 Steps for the 
implementation of  water 

quality management 
(AfriCap)
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4- Approach for Solving the Water Quality Challenges

The next section presents a summary table of 
the Strengths, Weaknesses, Opportunities and 
Threats (SWOT) analysis of ten laboratories, 
namely the Laboratories of CAMWATER 
(Cameroon), LACQUE (ONEP Cote d’Ivoire), 
SEEN (Niger), SEG (Conakry, Guinea), SODECI 

(Cote d’Ivoire), the two laboratories of the 
Federal Capital Territory Water Board (FCTWB, 
Abuja, Nigeria) and finally the two laboratories 
of Ogun State Water Corporation (OSWC, Ogun, 
Nigeria).
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4.1.4 Challenges of the Peer-to Peer Learning Partnership for Water Quality Laboratories
The following major challenges were addressed:

4.1.5 Lessons learned

Following the assessments, the operators of 
the laboratories visited were able to draw the 
following lessons:

•   The development of laboratory assessment 
tools and the training of auditors provide a” 
pool” of experts and other tools to implement 
the performance improvement plan.

•   The involvement of the General Managers 
of the water companies visited, is proof of 
the desire to improve the performance of 
laboratories in the control and monitoring of 
water quality.

Table 2:  Major challenges of the Peer-to Peer learning Partnership for water quality laboratories 

CATEGORIES MAJOR CHALLENGES FACING THE LABORATORIES

Human Resources • Insufficient staff
• Lack of work profile
• Weak managerial and technical capacity of staff

Technical Aspect • Non-standard workspace
• Weak laboratory equipment
• Poor management of assets (stocks, monitoring, etc.)
• Lack of lab manuals
• Lack of safety and waste management plans

4- Approach for Solving the Water Quality Challenges
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CONCLUSION AND 
RECOMMENDATIONS

5
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None of the audited laboratories is accredited, 
which indicates the low capacity of these 
laboratories. Most of these laboratories also do 
not have a manual of procedures, and this has a 
bad impact on the quality of the results and the 
management of the equipment often acquired 
at great expense. Finally, there is a weakness 
in the management of human resources, the 
quality of which is to be deplored in most cases.
On this race toward the Sustainable Development 
Goals (SDGs), we must no longer provide water 
in quantity only, but also in line with quality 
standards. Therefore, the management of 
water quality becomes one of the priorities 
of governments, it being understood that the 

public authorities must address this aspect 
in terms of training human resources and 
adequate management of infrastructure. It 
is therefore imperative for our governments 
and other actors in the WASH sector to pay 
more attention to regulatory, technical and 
financial aspects related to water quality for 
a better consideration of water quality as 
part of the implementation of the Sustainable 
Development Goals (SDGs). Benchmarking 
visits and knowledge sharing could be serious 
solutions to explore for reversing the current 
trend. It is only at this price that the health of 
populations will be guaranteed.

4- Conclusion and Recommendations

THE WHITE PAPER ON WATER QUALITY IN AFRICA



37

REFERENCES

THE WHITE PAPER ON WATER QUALITY IN AFRICA



38

   African Water Association. (2017). Water Quality: 
The ONEP Gets Equipped With a 1.7 Billion Fcfa 
Value Laboratory. Retrieved 10, 24, 2021

   Berwouts, S. M. (2010). Approaches to quality 
management and accreditation in a genetic 
testing laboratory. Eur J Hum Genet .

   Niz, S. (2020). 6 FACTS ABOUT WATER QUALITY 
IN SUB-SAHARAN AFRICA. 

   Pan African Chemistry Network. (2010). Africa’s 
Water Quality: A Chemical Science Perspective. 
Pan African Chemistry Network.

   Peletza, R. (2018). Why do water quality 
monitoring programs succeed or fail? A qualitative 
comparative analysis of regulated testing systems 
in sub-Saharan Africa. International Journal of 
Hygiene and Environmental Health, 2-3.

   UNICEF, J. (2021). PROGRESS ON HOUSEHOLD 
DRINKING WATER, SANITATION AND HYGIENE 
2000-2020 FIVE YEARS INTO SDGs. 

   US EPA. (2017). Urban drinking Water quality 
laboratory capacity building in West Africa. EPA 
Collaboration With Sub-Saharan Africa. 

References

THE WHITE PAPER ON WATER QUALITY IN AFRICA



39

APPENDICES

THE WHITE PAPER ON WATER QUALITY IN AFRICA



40

A p p e n d i x  1 :
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Benchmarking Visits to 
Mentor-Mentee Laboratories
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A p p e n d i x  2 : 
L a b o r a t o r y  A u d i t i n g  M a t e r i a l  T o o l s

Appendices

M I C R O  C H E C K L I S T S

Element Number Yes No NA Comments
Are presterilized plastic or sterilizable glass culture dishes used? 3.12.1 . . . .
Is the sterility of the glass culture dishes maintained by placement in 
stainless steel or aluminum canisters or a wrap of heavy aluminum foil 
or char-resistant paper? . . . .
Are loose-lid petri dishes incubated in a tight-fitting container with a 
moistened paper towel? 3.12.2 . . . .
Are opened packs of disposable culture dishes resealed between use 
periods? 3.12.3 . . . .
For membrane filter methods, are culture dishes of an appropriate size 
to allow the transfer of a single membrane per plate? 3.12.4 . . . .
Pipets 3.13 . . . .
Are glass pipets sterilized and maintained in stainless steel or aluminum 
canisters or wrapped individually in char-resistant paper or aluminum 
foil?

3.13.1
. . . .

Do pipets have legible markings and are they not chipped or etched? 3.13.2 . . . .
Are opened packs of disposable sterile pipets resealed between use 
periods? 3.13.3 . . . .
Are pipets delivering volumes of 10 mL or less accurate to within a 
2.5% tolerance? 3.13.4 . . . .
Are calibrated micropipetters used with sterile tips? 3.13.5 . . . .
Are micropipetters calibrated annually and adjusted or replaced if the 
precision or accuracy is greater than 2.5%? . . . . .
Glassware and Plasticware 3.14 . . . .
Is the glassware made of borosilicate glass, or other corrosion resistant 
glass, and free of chips and cracks? 3.14.1 . . . .
Are markings on graduated cylinders and pipets legible? . . . . .
Are plastic items clear and nontoxic to microorganisms? . .
QC Are the graduated cylinders used for measurement of sample 
volumes, or other precalibrated containers that have clearly marked 
volumes used in lieu of graduated cylinders, accurate to within a 2.5% 
tolerance?

3.14.2

. . . .
Are culture tubes and containers containing fermentation medium of 
sufficient size to contain medium plus sample without being more than 
three quarters full?

3.14.3
. . . .

Are tube closures made of stainless steel, plastic, aluminum, or screw 
caps with nontoxic liners? 3.14.4 . . . .
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Appendices

Element Number Yes No NA Comments

QC On days the refrigerator is in use, and the laboratory is staffed, is 
the calibrated-corrected temperature recorded at least once per day? 3.9.2 . . . .
Inoculating Equipment 3.10 . . . .
Are sterile metal or disposable plastic loops, wood applicator sticks, 
sterile swabs, or sterile plastic disposable pipet tips used? . . . . .
Are wood applicator sticks, if used, sterilized by dry hear? . . . . .
Are metal inoculating loops and/or needles made of nickel alloy or 
platinum? . . . . .
Membrane Filtration (MF) Equipment 3.11 . . . .
Are MF units made of stainless steel, glass, porcelain, or autoclavable 
plastic? 3.11.1 . . . .
Are they scratched, corroded, or leaking?

QC If graduations on clear or plastic funnels are used to measure 
sample volume, is their accuracy checked with a Class B graduated 
cylinder or better (or other Class B glassware) and a record of this 
calibration check retained?

3.11.1

. . . .
Is a 10 to 15x stereo microscope with a fluorescent light source used to 
count sheen colonies? . . . . .
Are the membrane filters approved by the manufacturer for total 
coliform water analysis? 3.11.2 . . . .
Are membrane filters to be used cellulose ester, white, gridmarked, 47 
mm diameter, and 0.45 µm pore size? 3.11.3 . . . .
If alternate pore sizes are used, does the manufacturer provide 
performance data equal to or better than the 0.45 µm pore size? 3.11.4 . . . .
Are membrane filters and pads purchased presterilized or autoclaved 
for 10 minutes at 121°C before une? . . . . .
QC Is the lot number for membrane filters and the date received 
recorded? 3.11.5 . . . .
QC Are the membranes checked to see that they are not brinle or 
distorted? . . . . .
QC Are the manufacturer’s specification certification sheets available? . . . . .
Are the forceps blunt and smooth-tipped without corrugations on the 
3.11.6 inner sides of the tips? 3.11.6 . . . .
Culture Dishes (loose or tight lids) 3.12 . . . .

M I C R O  C H E C K L I S T S
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Appendices

M I C R O  C H E C K L I S T S

Element Number Yes No NA Comments
Hot Air Oven 3.6 . . . .
Does the oven maintain a stable sterilization temperature of 170
180’C for at least two hours? 3.6.1 . . . .
Is overcrowding avoided? . . . . .
Is the oven thermometer graduated in 10°C increments or less, with
the bulb placed in sand during use? . . . . .
Colony Counter 3.7 . . . .
Is a dark field colony counter used to count Heterotrophic Plate
Count colonies? . . . . .
Conductivity Meter 3.8 . . . .
Are meters suitable for checking laboratory reagent-grade water and
readable in units of either micromhos/cm or microsiemens/cm? 3.8.1 . . . .
Refrigerator 3.9 . . . .
Does the refrigerator maintain a temperature of 1-5*C? 3.9.1 . . . .
Is the refrigerator thermometer graduated in at least I’C increments 
and the thermometer bulb immersed in liquid? . . . . .

THE WHITE PAPER ON WATER QUALITY IN AFRICA



45

Appendices

M I C R O  C H E C K L I S T S

M I C R O  C H E C K L I S T S

Element Number Yes No NA Comments

Autoclave 3.5 . . . .
Does the autoclave have an internal heat source, a temperature 
gauge 3.5.1 with a sensor on the exhaust, a pressure gauge, and an 
operational safety valve?

3.5.1
. . . .

Can the autoclave maintain a sterilization temperature during the 
sterilizing cycle and complete an entire cycle within 45 minutes 
when a 12-15 minute sterilization period is used? . . . . .
Does the autoclave depressurize slowly enough to ensure that 
media will not boil over and bubbles will not form in inverted tubes? . . . . .

Element Number Yes No NA Comments

Does observation of glass thermometers indicate no separation 
fluid columns? . . . . .
Are only dial thermometers which can be adjusted used? . . . .
Incubator Unit 3.4 . . . .
Do incubator units have an internal temperature monitoring device 
and maintain a temperature specified by the method used, usually 
35 0.5°C and 44.5”+0.2”C?

3.4.1
. . . .

For non-portable incubators, are thermometers placed on top and 
bottom shelves of the use area and immersed in liquid as directed 
by
the manufacturer (except for electronic thermometers)? . . . . .
When aluminum block incubators are used, do culture dishes and 
tubes fit snugly? . . . . .
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Appendices

Element Number Yes No NA Comments

1. PERSONNEL
Supervisor/Consultant 1.1 . . . .
Does the supervisor of the microbiology laboratory have a bachelor’s 
degree in microbiology, biology, or equivalent . . . . .
Has a supervisor with a degree in a subject other than those listed 
above had at least one college-level microbiology laboratory course in 
which environmental microbiology was covered? . . . . .
If a supervisor is not available, and a waiver has not been granted as per 
Section 1.3, is a consultant with the same qualifications substituted? . . . . .
Can the laboratory document that the consultant is acceptable to the 
State, and present on-site frequently enough to satisfactorily perform 
a supervisor’s duties? . . . . .
a supervisor’s duties? Can the laboratory supervisor demonstrate that 
a laboratory personnel have the ability to satisfactorily perform the 
analyses to which they are assigned” . . . . .
Can the laboratory supervisor demonstrate that all data reported by 
the laboratory meets the required quality assurance and regulatory 
criteria? . . . . .

M I C R O  C H E C K L I S T S
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Appendices

M I C R O  C H E C K L I S T S

Element Number Yes No NA Comments

2. LABORATORY FACILITIES

Does the laboratory have facilities that are clean and temperature and 
humidity controlled, and with adequate lighting at the bench tops? . . . . .
Does the laboratory maintain effective separation of incompatible 
testing areas? . . . . .
Does the laboratory control access where appropriate, and minimize 
traffic flow through the work areas? . . . . .
Does the laboratory ensure that contamination does not adversely 
affect data quality? . . . . .
Does the laboratory have bench tops and floors that are easily 
cleaned and disinfected? . . . . .
Does the laboratory have sufficient space for processing samples; 
storage space for media, glassware, and portable equipment, floor 
space for stationary equipment; and areas for cleaning glassware and 
sterilizing materials? . . . . .
Does the laboratory have provisions for disposal of microbiological 
wastes? . . . . .
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Appendices

Element Number Yes No NA Comments

3. LABORATORY EQUIPMENT AND SUPPLIES
Dees the laboratory have the equipment and supplies needed to 
perform the approved methods for which certification has been 
requested? . . . . .
pH meter 3.1 . . . .
Are accuracy and scale graduations within 10.1 units? 3.1.1 . . . .
Balance (top loader or pan) 3.2 . . . .
Does the balance have a readability of 0.1 g? 3.2.1 . . . .
Does the balance have a sensitivity of at least 0.1 g for a load of 150 g. 
and 1 mg for a load of 10 g or less? 3.2.2 . . . .
Temperature Monitoring Device 3.3 . . . .
Are glass, dial, or electronic thermometers graduated in 0.5’C 
increments (0.2°C increments for tests which are incubated at 
44.5°C) or less, except as noted for hot air ovens (Section 3.6.1) and 
refrigerators (Section 3.9.1)?

3.3.1

. . . .

M I C R O  C H E C K L I S T S
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Appendices

Laboratory:

PO Box:

Street:

Street, State, PO Box:

Lieu de l’audit (s’il est différent): Laboratoire Central

Téléphone :

Electronic Address:

Structure Lead of Audit: AAE -Projet Afrique-CAP:

Auditors/Signatures:
Date(s) of audit:

Check list of Water Analyzis laboratories 
Exploration Audit

Audit General Informations
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Appendices

Element Number Yes No NA Comments

Are cotton or foam plugs used? . . . . .
Sample Containers 3.15
Are sample containers wide-mouth plastic or non-corrosive glass 
bottles with non-leaking ground glass stoppers or caps with nontoxic 
liners, sterile plastic bags containing sodium thiosulfate, or other 
appropriate sample containers?

3.15.1

. . . .
Is sample container capacity at least 120 ml (4 oz) to allow at least a 
1-inch head space? . . . . .
Are glass stoppers covered with aluminum foil or char-resistant paper 
for sterilization? 3.15.2 . . . .
Are unsterilized glass and plastic bottles sterilized by autoclaving or 
alternatively, by dry oven for glass bottles? 3.15.3 . . . .
Are empty containers moistened with several drops of water before 
autoclaving to prevent an “air lock” sterilization failure? . . . . .
If chlorinated water is to be analyzed, is sufficient sodium thiosulfate 
added to the sample bottles before sterilization to neutralize any 
residual chlorine in the water sample?

3.15.4
. . . .

Ultraviolet Lamp (if used) 3.16 . . . .
Is the germicidal unit disconnected monthly and the lamp cleaned by 
wiping with soft cloth moistened with ethanol? . . . . .
Is the longwave unit used for fluorometric tests kept clean? 3.16.2 . . . .
QC Is the germicidal unit tested quarterly with a UV light meter or 
3.16.2 agar spread plate? . . . . .
QC Is the lamp replaced if it emits less than 70% of its initial output or if 
an agar spread plate containing 200 to 250 microorganisms, exposed 
to the UV light for two minutes, does not show a count reduction of 
99%? . . . . .
Spectrophotometer or colorimeter (if used) 3.17 . . . .
Are wavelengths in the visible range? 3.17.1 . . . .

M I C R O  C H E C K L I S T S
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