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ABSTRACT

Aid projects involves issues and challenges, such as donor influence, aid dependency
and lack of ownership for the recipient. In order to prevent this, a change in aid policy
has been implemented. The Sida frame organisation Forum Syd has switched their
policy from a need-based aid approach to focus more towards aid for human rights.
Instead of working with improving fundamental needs, attention is given to
demanding governmental support and responsibility.

Within this master thesis, the engineering aid project Healthy Hospitals was
conducted at a hospital in a village in Tanzania. The project is carried out as a
collaboration between three NGOs; | Aid Africa, Engineers Without Borders and
Architects Without Borders. The Healthy Hospitals project is divided into two phases.
During the first phase, a full survey of the hospitals’ infrastructure was carried out
together with short term engineering solutions. In the second phase, the suggestions
made in the survey report are intended to be implemented in order to promote future
development of the hospital.

The Healthy Hospitals project have been used as a case study for the master thesis in
order to discuss and evaluate issues connected to engineering aid work, in the context
of Kolandoto Hospital.

Results from this master thesis indicates increasing aid dependency for Kolandoto
Hospital during the first phase of the Healthy Hospitals project. A more thorough
planning of phase two could allow for the hospital management to be more included,
increase ownership and therefore decrease aid dependency. In addition, the thesis’
suggests that need-based aid can be used to improve human rights, despite the change
in Swedish aid policy.

Key words: Sida, Engineering aid, water systems, aid dependency, donor influence,
Tanzania, Engineers Without Borders
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SAMMANFATTNING

Bistandsprojekt kommer med stora utmaningar. Bistandsberoende, givarinflytande
och &gandebrist &r vanliga termer som berdr problematiken. For att minska och
forhindra utmaningar kopplade till bistdnd har Forum Syd, ramorganisation till Sida,
andrat sitt tillvagagangsatt. Istallet for att fokusera pa behovsbaserat bistand framjas
nu manskliga rattigheter, dar statligt stdd och ansvar kravs.

Inom denna masteruppsats har ett ingenjorsbistandsprojekt, Healthy Hospitals, utforts
pa ett sjukhus i Tanzania. Projektet ar ett samarbete mellan tre organisationer; 1 Aid
Africa, Ingenjorer Utan Granser och Arkitekter Utan Grénser. Projektet Healthy
Hospitals ar indelat i tva faser. Under den fdrsta fasen gjordes en komplett
undersokning av  sjukhusets infrastruktur, tillsammans med kortsiktiga
ingenjorsmassiga losningar. Under den andra fasen skall de foreslagna forbattringarna
under fas ett implementeras for att mojliggora fortsatt utveckling av sjukhuset.

Healthy Hospitals-projektet anvéndes som en fallstudie i masteruppsatsen for att
diskutera och utvardera fragor kopplade till ingenjorsbistand, i kontext av Kolandoto
Sjukhus.

Resultat fran masteruppsatsen visar att Kolandoto Sjukhus bistandsberoende 6kade till
viss del under fas ett av projektet. Rekommendationer for fas tva inkluderar darfor en
mer grundlig planering, déar sjukhusledningen ar mer involverad, vilket kan oka
sjukhusets dgandeskap och darmed minska bistandsberoendet. Resultatet visar aven
att behovsbaserat bistdnd kan anvandas for att framja manskliga rattigheter, trots
forandringen i svensk bistandspolitik.

Nyckelord: Sida, Ingenjorshistand, vattensystem, bistandsberoende, givarinflytande,
Tanzania, Ingenjorer Utan Grénser
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Preface
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throughout the master project, as well as technical support during the field study in
Tanzania. Also, Jon Gunnarsson Ruthman’s dedication and involvement in the project
needs to be acknowledged and highlighted.

Finally, a special thanks to the staff at Kolandoto Hospital, including Dr. Katani,
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Notations

AICT Africa Inland Church Tanzania

ASF Architecture Sans Frontiéres (Architects Without Borders)
CDH Council Designated Hospital

IAA I Aid Africa

IMF International Monetary Fund

ISF Ingénieurs Sans Frontiéres (Engineers Without Borders)
NGO Non-governmental Organisation

SHUWASA Shinyanga Urban Water & Sewerage Authority

Sida Swedish International Development Cooperation Agency
TANESCO  Tanzania Electric Supply Company

WHO World Health Organisation
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1 Introduction

All aid work entails issues and challenges. An unequal relation between the donor and
the receiver is established when aid is given, and a situation of long term dependency
may arise. Throughout the history donors has failed to acknowledge this, which has
led to aid in some cases doing more harm than good. This has also led to a shift in
policy by the Sida organisation Forum Syd, from focusing on need-based aid to
prioritising human rights based aid.

Engineering Aid in Practice and its Challenges: A case study on improvements of
water and power systems at a hospital in Tanzania is a master thesis at the department
of Civil and Environmental Engineering at Chalmers University of Technology.
Within the master thesis, the aid project Healthy Hospitals was performed together
with the Engineers Without Boarders (ISF), Architects Without Boarders (ASF) and
the Swedish aid organisations | Aid Africa (IAA). The overall objective of the
Healthy Hospitals project was to suggest and implement improvements for the
infrastructure at the hospital in the village of Kolandoto, Tanzania.

The Healthy Hospitals project has been utilised as a case study for this master thesis,
to contextualise and discuss issues connected with conducting engineering aid work.

1.1 Background

The issues of extreme inequality in living standards between countries carelessly
labelled as “developed” and “developing” has long been a hot topic for public debate.
This discussion often centralises around the extreme poverty faced in large parts of
Africa and despite large sums of aid transferred to the continent throughout the
history, sub-Saharan Africa still remains the poorest region in the world (Moyo,
2009). The fact that 48.5 % of the region’s population still are living on less than
$1.25 a day (United Nations Development Programme, 2013) while hundreds of
millions of people in East Asia has escaped poverty the recent decades (Tallroth,
2010), has had the current aid regime questioned by many.

The Swedish aid organisation Forum Syd is a Sida (Swedish International
Development Cooperation Agency) frame organisation responsible of forwarding
Sweden’s governmental aid funds to other Swedish aid organisations. In their policy
platform for 2013 — 2022, Forum Syd states that their main objectives are to
“strengthen marginalised people around the world who organise to claim their rights
[and] advocate for changes that contributes to a just and sustainable world” (Forum
Syd, 2012). This follows the human rights-based approach to developmental aid
which Tallroth (2010) means has gained momentum in recent decades and become the
major form in which Swedish aid is given. Accordingly, the need-based approach
which focuses on direct aid to counter poverty and encourage growth, has been given
lower priority. In contrast to this, the Healthy Hospitals project fit arguably into the
need-based approach rather than the more in-fashion approach for human rights.

1.1.1 Project: Healthy Hospitals

The main purpose of the Healthy Hospitals project was to improve the infrastructure
at the Kolandoto Hospital, mainly focusing on water, electricity and buildings. From

CHALMERS Civil and Environmental Engineering, Master’s Thesis 2015:41 1



the findings during the field study which was the project’s first phase, proposals on
future improvements were put forward to the hospital management and the involved
NGOs. The aim is to implement as many of these suggestions as possible in the
second phase of the project, depending on the feasibility and the amount of funds
accumulated.

Furthermore, the purpose of the field study also was to investigate if so called “quick
engineering solutions”, to improve urgent and necessary infrastructure issues at the
Kolandoto Hospital, also could be implemented during the first phase of the project.
A budget of in total 90 000 SEK was available for this purpose, which is presented
more thoroughly in Chapter 4.2.

In summary, the main aims for the project was to:

¢ Implement quick engineering solutions in phase one
e Suggest improvements suitable for the hospital for phase two
The proposed suggestions and implemented quick solutions were presented to IAA in

a report which can be found in its entirety attached to this thesis, labelled Survey
Report.

1.2 Purpose

The purpose of this thesis is to make conclusion regarding engineering aid work, by
evaluating the work conducted within the Healthy Hospitals project. Furthermore, the
purpose is also to exemplify how engineering aid work contributes to aid dependency
and to present how phase two can be conducted in order to increase recipient
ownership.

Finally, the decision by Forum Syd, to focus on human rights based aid and to limit
funding for physical aid work, will be analysed in the light of the Healthy Hospitals
project.

1.2.1 Research questions

RQ1: Did the Healthy Hospitals project increase aid dependency at Kolandoto
Hospital? If so, how could aid dependency have been minimised, and who has the
responsibility to end an aid project?

RQ2: Did the Healthy Hospitals phase one involve Kolandoto Hospital, i.e. promote
ownership, sufficiently?

RQ3: Can the suggested physical improvements, i.e. need-based aid work, for phase

two of the Healthy Hospitals project contribute to achieve the objectives of human
rights based aid work?

2 CHALMERS Civil and Environmental Engineering, Master’s Thesis 2015:41



2 Method

A scientific methodology was adapted to fulfil the purpose of this thesis, answer the
research questions and draw conclusions. The project Healthy Hospitals have been
used as a case study in the research and will together with complementary literature
on history and theory provide a basis for this report’s discussion and conclusions.

A historical background to aid in general is given at first and is followed by an
assessment of some of the available literature on the subject. The intention is however
not to give a complete presentation of the available literature on the topic, but to
contextualise the subject and support the thesis’ argumentation.

2.1 Case study

The fundamental design of this case study research is based on the methodology put
forward by Robert K. Yin in his Case Study Research: Design and Methods (2003).
However, Yin’s research programme has not been followed entirely but the
fundamental points have been used.

Yin proposes “six sources of evidence”, which are the main sources of information
available for a case study, even though additional sources in some cases can be
necessary. The proposed major sources are: documentation, archival records,
interviews, direct-observations, participant-observation, and physical artefacts. It is
pointed out that all of these do not have to be utilised even though a case study
benefits from using several sources of information (Yin, 2003). For this case study,
the main sources were interviews, direct-observations, and participant-observations.

2.1.1 Interviews

The interview is considered as one of the most important sources of information to the
case study. Yin argues that the interview should be more of a fluid “guided
conversation” than a firm formal enquiry. Furthermore, he stresses that the
interviewer has to ask non leading questions, and appear friendly and non-threatening.
This is done by asking “how”-questions, preferred to “why”’-questions, which can
cause defensiveness with the interview object (Yin, 2003).

Interviews for this case study were conducted with Dr. Katani, the medical officer in

charge, medical and technical staff at the hospital, and 1AA’s Healthy Hospitals
project leader Jon Gunnarsson Ruthman (see full list in Table 2.1).

Table 2.1 Interview objects including their occupation.

Name Occupation

Dr. Elimeleki Katani Medical Officer in Charge

Robert lIsack Dental nurse

Metsela ‘Nkaka’ Charles Responsible for Power Supply
Julius Omango Responsible for Water Distribution
Jon Gunnarsson Ruthman IAA project leader

CHALMERS Civil and Environmental Engineering, Master’s Thesis 2015:41 3




Questions used for the interviews were adjusted depending on people’s occupation
and role in the project, but Yin’s abovementioned interview guidelines were followed
at all times. All questions are presented in Appendix | — Interview questions.

2.1.2 Observations

By the nature of the thesis, where the execution of the Healthy Hospitals project was
an essential part, the direct-observations and participant-observations became the
obvious major sources of evidence. In participant-observation, the researchers play an
active part of the work, compared to the direct-observation where the researchers
merely are passive beholders (Yin, 2003). As a large part of the aid work analysed by
this thesis was conducted by the authors themselves, the recommendations for the
special mode of observation that is participant-observation has to be carefully
regarded.

Yin (2003) describes some potential problems faced for the participating observer, all
related to risk for biases. One example is the loss of external overview for the
researcher, which might conflict with “good scientific practice”. For the research done
within this thesis, the risk of biased experiences has to be accounted for. However, the
opportunities which comes with participant-observation is still regarded predominant
to the potential drawbacks. Yin writes that a “distinctive opportunity is the ability to
perceive reality from the viewpoint of someone ‘inside’ the case study rather than
external to it” and acknowledge this as great chance to produce a precise
representation of a case study’s course of events (Yin, 2003). The advantages of
participant-observation provides the Healthy Hospitals case study with a scope and a
unique opportunity of insight into practical engineering aid work.

2.1.3 Principles of data collection

When obtaining information through one of the six sources of evidence, Yin (2003)
urges the researcher to follow his three “principles of data collection”: “use multiple
sources of evidence”, “create a case study database”, and “maintain a chain of
evidence”. When used properly, the principles facilitate validity and reliability of the
conclusions made from the case study.

The use of several different evidence sources is recommended to ensure the accuracy
of a fact and make the conclusions more convincing. Interviews is therefore used in
this case study as verification to the data obtained through observations and
experiences. A proper database has however not been assembled in the manner
suggested by Yin’s (2003) second principle of data collection. Nevertheless, a
thorough Survey Report from the case study, with extensive additional documentation
as appendices, is supplemented to this thesis. The purpose of the database is,
according to Yin (2003), to be available for independent inspection by the reader.
This requirement is to a large degree fulfilled by the documentation in the Survey
Report.

Finally, Yin (2003) stresses the importance to maintain the evidential chain. The chain
should be able to be traced either way; from collected data to conclusion, and from
conclusion back to the data from which it was derived. To fulfil this principle Yin
(2003) proposes the use of comprehensive citations so the reader can follow the
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authors’ line of thought. This thesis therefore includes detailed referencing to the
Survey Report throughout.

2.2  Limitations

The majority of the conclusions and results in this master thesis is only based on one
small-scale case study. Experiences from other projects is merely regarded to some
degree in the literature review.

Interviews were made during the field study with hospital management and staff. The
will of the aid recipients to keep the donors satisfied could however result in biased
answers from the interviews. Also, a personal relationship was established with the
participants, possibly influencing the respondent. A particular close connection was
established with the interview object Robert Isack, since he also functioned as the
survey team’s English-Swahili interpreter for communication with non-English
speakers.

His role could be described as an “informant” more than a respondent, according to
Yin’s terminology, where an informant is regarded as a person who not only responds
to questions but also can recommend and initiate further sources of evidence (Yin,
2003). Even though Yin states that the use of an informant can be vital for the
execution of a successful case study, he also warns for potential over-dependency and
personal influence from the informants. This risk could however be managed by the
use of several different sources, yet the survey team still had to be aware of the issue.

CHALMERS Civil and Environmental Engineering, Master’s Thesis 2015:41 5



3 Aid: Background and Theory

In order to evaluate the field study in Kolandoto, knowledge from existing theory
needs to be presented. In this chapter, different views and opinions are described, as
well as a background history. In addition, the distinctions between need- and human
rights-based aid are defined, together with concerns regarding its application.

3.1 Aid after the Bretton Woods-agreement

In Dead Aid (Moyo, 2009), the author’s critique of the current aid system is supported
by a brief recapitulation over the history of aid. From the birth of aid in 1944 in
Bretton Woods, USA up to present time, the exposé highlights the 1960’s as “the
decade of industrialization”, when the focus of aid was directed towards funding
large-scale industrial projects. After the Marshall Plan, which in general was viewed
as a great success, where aid was transferred from USA to rebuild post-war Europe,
IMF and World Bank funds were freed up and available for other purposes. Africa
then became the new primary target for aid; to support the industrialisation and
economic growth in Africa, and for the former colonial powers to maintain their
influence in their recently lost territories (Moyo, 2009).

In Sweden, aid arose as a political idea in the late 1940’s, and Sweden’s first aid
agency was funded in 1952 under the name The Central Committee for Swedish
Technical Aid in Less Developed Countries, known as CK (Hydén, 2010). CK
initially chose to work with Ethiopia and Pakistan, providing professional training in
for example health and building technology, as Sweden internationally was regarded
prominent in these areas (Odén, 2006). In 1965, CK was replaced as SIDA was
founded. This started an era in Sweden when foreign aid gained in popularity as SIDA
further developed Swedish aid under the 1970’s (Hydén, 2010).

Internationally, the focus of aid (commonly in the form of grants and discounted
loans) then shifted in the 1970’s as the oil crisis was followed by an increase in food
and commodity prices. This resulted in a period of recessions for several African
countries, and funds were redirected from large infrastructure projects to poverty
relief and aid to the social and health sectors. The following decades, physical
infrastructure did not return as a prioritised target for aid (Moyo, 2009).

The oil crisis and high degree of loaning in the 1970’s were followed by rising
interest rates in the 1980°s. This lead to widespread defaulting on debt payments all
over the world, including eleven countries in Africa. A large part of the aid to African
nations during the 1980°s went to repaying old debts and, Moyo (2009) writes,
“necessary though this was, the end result only served to increase poor countries’ aid-
dependence and put them deeper into debt”. In Bistand pa villovagar Tallroth (2010)
claims that several African governments had to cut their infrastructure investments in
order to reduce their unsustainable budget deficits, and Moyo (2009) even labels the
1980’s as “the lost age of development”.

Pressure from aid organisations on African governments to channel funds to social
sectors, as well as bi- and multilateral donors redirecting their aid in the same way,
led to further cuts in the infrastructure budgets in the 1990’s. From 1993 to 2003 the
foreign aid directed towards infrastructure investments dropped by 70 percent, while

6 CHALMERS Civil and Environmental Engineering, Master’s Thesis 2015:41



only eight percent of Sida’s total aid to African countries in 2007 went to such
projects (Tallroth, 2010).

The Swedish aid policy was transformed during the 2000’s. Experiences from the
structural adjustments of the 1980’s and 1990’s lead to emphasis on the importance of
recipient ownership in order for the aid projects to be successful. Also, the proposition
Policy for Global Development, known as PGU, was adopted by the Swedish
government in 2003. This declared that the developmental foreign aid should be
focused on a human rights-based approach and centre around poor people’s interests
(Odén, 2006).

3.2  Approach of aid organisations

Economic development consultant Dr. Ernesto Sirolli have expressed his concerns
regarding aid organisations approach in recipient countries. According to Sirolli
(2012), aid organisations often aims to fix problems they find urgent themselves,
before consulting with the local people. Arriving to a new community with an attitude
of listening to the people and providing them with knowledge should instead be
prioritised. He claims local people with own ideas are more passionate and have a
willingness to grow, and the aid organisations should function as servants and
promote these ideas. He also highlights the most important aspect of economic
development as “If people don’t want your help, leave them alone”.

Uganda born journalist Andrew Mwenda is a well-known critic of aid to Western
Africa. Mwenda (2007) considers aid to be concentrating on fixing the symptoms
instead of the actual cause. As a consequence money are spent on fundamental
necessities, such as medicine and food, making countries in Africa a subject for
charity. He suggests supporting research and private investments instead, which are
more important to encourage future development in the recipient countries.

3.3 Aid dependency and donor influence

Bertil Odén writes in Bistandets Idéhistoria that even though aid donors often argues
aid only to be a pure transaction of resources, it will always cause political
consequences in the receiving country (Odén, 2006). Giving aid, regardless of initial
intention, introduces an imbalanced relation of power between the donor and the
receiver. The receiver becomes dependent of the donor, while the donor gain
influence over the receiving organisation.

Furthermore, the position of power provides the donor with the opportunity to
conditionalise the aid. To give aid under reasonable conditionalities are generally
accepted from both parts. However, the question instead comes to agree on what to be
regarded as reasonable (Odén, 2006). It is within the aid community generally
considered necessary to involve and engage the aid recipient in each project in order
to gain long term success. This is achieved by making the recipient owner of the
project. Conditionality, used as a tool to reach the project’s targets, clashes with the
idea of recipient ownership. This is pointed out by Odén (2006) as a built in
contradiction in aid theory.

CHALMERS Civil and Environmental Engineering, Master’s Thesis 2015:41 7



3.3.1 A relationship of dependency

The former Sida chairman Jan Bjerninger addresses in Det framgangsrika bistandet
(2013) some of the potential negative impacts which comes with foreign aid. As one
of the most relevant issues, Bjerninger (2013) raises the problem with aid putting the
receiver in a situation of dependency towards the donor. He writes that up to, and
beyond, a third of a country’s total state budget can in some cases come from foreign
aid. Likewise, several NGOs might obtain the majority of their finances from different
kinds of aid projects. According to Bjerninger (2013), there is a risk that aid in such
cases act pacifying as it removes responsibility from the local actor when they
become dependent on the donor.

Odén (2006) also identifies the risk that aid could pacify the receiver. He argues that
long term aid projects can establish a mind set in the receiving organisation where the
solution to a problem becomes “which aid organisation can solve this for us?” rather
than “how can we solve this?”. As remedial measures to prevent this, Odén (2006)
suggests improved leadership and increased ownership.

In Det Omojliga Bistandet by Bo Karlsson, research regarding aid dependency in four
different countries, among them Tanzania, was studied. The author claims an increase
of aid dependency during recent years, where the level is described as
“unsustainable”. The author labels the time period of which the recipient receives aid
as a decisive aspect, where a long term collaboration can cause dependency (Karlsson,
1996).

3.3.2 Donor influence

Mwenda (2007) argues by receiving large sums of foreign aid, governments in the
recipient country include the donor in the decision-process rather than their own
citizens. Hence, the citizens of the recipient countries have no real influence since the
aid dependent government too heavily rely on the donor (Mwenda, 2007). This makes
an aid benefitting organisation or country to answer towards the donor, rather than to
their members or citizens (Odén, 2006).

Bjerninger (2013) identifies this as a democratic issue, as strategies or policies can be
implemented without passing the democratic decision process in the receiving
country. He argues that the democracy in a country thus can be undermined by aid
given under conditions. If the condition is to implement a certain policy important to
the donor, the receiving government or organisation might not afford to reject the aid,
even if the condition under which it is given goes against the public opinion in the
receiving country (Bjerninger, 2013). Odén (2006) exemplifies this with the structural
adjustments of the 1980s, when countries indebted to the IMF/ World Bank had no
option but to accept the demands of their creditors and adjust to their policies in order
to receive further aid. The principle of ownership was in this case overlooked in
favour of the donor’s conditionality.
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3.4  Need- or human rights-based aid?

The methodology of foreign developmental aid can be categorised into either need-
based aid or human rights-based aid. Need-based aid, throughout the history the most
common method when providing foreign aid, is by Forum Syd (2015) exemplified as:

e Help and alleviation for the poor
e Meet fundamental needs where the government fails
e Improve current structures

The issues with aid described earlier in this chapter are by Forum Syd regarded
partially as a consequence of the need-based aid approach. To counteract these
problems, such as aid dependency and lack of ownership, Swedish developmental aid
policy has shifted from a need-based policy to a human rights focus. Forum Syd
(2015) exemplifies human rights-based aid as:

e Empowering people living in poverty to organise themselves

e Demanding responsibility by the government where needs are linked with
human rights

¢ Organisational changes in structures

Focusing more on human rights-based aid involves education where citizens are
informed about their rights (Blichner, 2014). People living in poverty are viewed as
entities participating in the projects and the organisations are tools, used for change
(Forum Syd, 2015). Further, human rights-based aid promotes democracy and
therefore the ability for citizens to change and develop (Utrikesdepartementet, 2008).

According to Forum Syd (2012), the shift in aid policy contributes to more sustainable
changes, where the government is made responsible to comply with human rights.
Promoting need-based aid neglects the government’s responsibility to encourage their
own citizens’ needs, since the government rely on the aid organisation (Blichner,
2014). In addition, local organisations are used to reach the poor who are viewed as
objects and items for the project (Forum Syd, 2015).

In Bistand pa villovagar, Tallroth (2010) discusses the shift to human rights-based aid
in Swedish aid policy. According to the author, promotion of democracy and human
rights often deprives focus on fundamental needs, such as food, water and shelter.
Furthermore, he argues that the promotion of human rights-based aid often results in a
decrease of improvements regarding fundamental needs in situations where they are a
necessity. The author criticizes the Swedish government’s definition of poverty, stated
as “lack of freedom, influence, power and safety”. He claims this definition to be
more applicable in regions where basic needs already are present.
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4 Case: The Healthy Hospitals project

Healthy Hospitals is a project of multiple phases, as described further in Chapter 4.2.
The project functions as a case study for the master thesis, where different situations
encountered during the field study in phase one have been selected as examples.
These situations will be evaluated and discussed in Chapter 5, based on presented
theory and interviews. The purpose of using these situations when evaluating the
proposed research questions in Chapter 1.2.1, is to use a real case study, where actual
engineering aid work has been conducted. Also, experiences from the field team as
well as the hospital staff will be applied when answering the suggested research
questions. Additional information to the case study is presented in the Survey Report.

4.1  Kolandoto Hospital

Kolandoto is a village located in the Shinyanga province in the north of Tanzania,
about 750 km north-west of Dar es-Salaam, see map in Figure 4.1.
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Figure 4.1 Location of Kolandoto (Google Maps, 2015).

The village has a population of approximately 10 000 inhabitants and centres around
the Kolandoto Hospital, a teaching hospital with 500 students and approximately 180
beds, entrance seen in Figure 4.2. The hospital has been collaborating with IAA and
the Swedish Red Cross for educational purposes during several years.
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Figure 4.2 Entrance of the Kolandoto Hospital.

Kolandoto Hospital was founded by missionaries in 1913 (Rdda Korsets Hogskola,
2015). Donations from aid organisations have allowed the hospital to grow from a
small medical reception to a large regional hospital. The hospital specialises in eye
care, and a fully equipped eye theatre is located in the premises. Also, an eye ward
including 24 beds are available in the hospital area. Specializing in eye care have been
influenced by aid donors, since most of the available equipment have been obtained
from aid organisations.

4.1.1 Situation today: failing infrastructure systems

The hospital receives their potable water from an own drilled well. The hospital and
the surrounding village have however long been suffering from a failing water
system, with malfunctioning groundwater pumps and an ageing pipe network.
Kolandoto Hospital officials have expressed a desire to be assisted with a full survey
of the water system, including pumps, pipes and water towers, as well as
recommendations for improvements. In order to secure a sustainable future usage of
the ground water, a full examination of the water system, distribution as well as
quality, is therefore necessary and urgent.

There is also issues regarding the water quality of the groundwater which is used for
domestic consumption. Faecal contamination has been detected at the source, with
coliform level above recommended guidelines. Additionally, high fluoride
concentrations of about 10 ppm has been measured in the drinking water, raising
above the World Health Organisation guidelines, of 1.5 ppm. Values above the
guidelines will primarily discolour teeth, but wearing of equipment is also of concern.
However, when levels exceed 10 ppm the consumers are exposed to the risk of
skeletal diseases (WHO, 2006). No signs of negative impact from fluoride
consumption have been observed according to doctors at Kolandoto Hospital.
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In addition, the hospital suffers from regular power cuts. The hospital receives power
from the national grid, provided by TANESCO, Tanzania Electric Supply Company.
Power cuts are considered a health risk since the regular occurrence have caused
abrupt cancellation of on-going surgeries as well as other negative impacts on health
care. Additional information is available in Chapter 4.2 in the Survey Report.

4.2  Project structure

Phase one of the Healthy Hospital project is the first phase within a larger project
consisting of two phases, where the suggestions from phase one are intended to be
implemented during phase two. Phase one was executed during the spring in 2015,
while the project is planned to continue with phase two during 2015/2016. In Figure
4.3, a schematic overview of the collaboration in the project is presented.

Kolandoto
Hospital

NGOs
« 1 Aid Africa Chalmers Master

¢ Engineers Without Boarders
* Architects Without Boarders StUdentS

Figure 4.3 Schematic map over collaborations in the project.

In the Healthy Hospital phase one project there were three deliverables:

e An engineering master thesis written by Andreas Berg and Daniel Kallus

e An architectural master thesis regarding a master plan of the hospital by
Annika Danielsson

e A report to IAA with recommendations for future improvements. The report to
IAA will be written in cooperation between Andreas, Daniel and Annika.

In addition to these theoretical deliverables the intention was also to implement quick
engineering solutions during the field study at Kolandoto Hospital. Examples of such
solutions were to specify demands for a new ground water pump, purchase it with
funds from IAA, ISF and Kolandoto hospital and install it. Another example was
water quality tests, necessary to design a disinfection process. However, the feasibility
for quick solutions had to be evaluated at site in terms of their applicability and
available funding.
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A total of 40 000 SEK was promised by these organisations, and a form for requesting
these funds were developed. Additional funding has also been granted from
scholarships. 50 000 SEK was obtained from the ARQ foundation, explicitly for quick
solutions in phase one. A table and a schematic overview of the funding in the project
are presented in Table 4.1 and Figure 4.4 respectively.

Table 4.1 Budget for phase one of the project

Budget for phase one

Organisation Amount
| Aid Africa 20 000 SEK
Engineers Without Borders 20 000 SEK
Scholarship Amount
ARQ Foundation 50 000 SEK
Total 90 000 SEK
Kolandoto
Hospital
Scholarships
NGO g
Engineers Architects
I Aid Africa Without Without
Borders Borders

Figure 4.4 Schematic overview of project funding

4.3 T Aid Africa’s approach

IAA have developed a document, concerning their approach in aid projects. Key
points mainly includes focus on the aid recipient, where aid will promote future
development for the receiver. IAA’s vision is to improve the future for individuals,
where a long term development is encouraged. Their overall project aim is to be an
active organisation and to complete all initiated projects. The full document is
presented in Swedish in Appendix Il — IAA’s statutes.
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Ruthman (2015) mentions IAA’s aim of the collaboration with Kolandoto Hospital as
“not to be needed”. He also claims IAA’s work are contributing to aid dependency,
however, the risk can be mitigated. Supporting interventions which has an end, as
IAA’s overall project aim declares, should be promoted. (Ruthman, 2015)

4.4  Project’s approach

During the start-up of the project the project team thoroughly discussed potential
challenges and issues, and which approach to have towards the recipients. During the
collaboration, Kolandoto Hospital has to be regarded as bigger than IAA. This means
that the development of Kolandoto Hospital is more important than the success of the
involved organisations. Furthermore, it means that the hospital has the final say in all
decisions and has the right to end the project at all times.

An important strategy used in the project was also to employ local contractors and
purchase domestic material whenever possible. The thought is that local spending
strengthens the regional economy and gives positive spin-off effects in the area. To
hire local personnel also facilitates the hospital’s ownership over the project and
enables the hospital to create lasting collaborations with local entrepreneurs after the
end of the project. Finally, it is also important for the field survey team to have an
understanding and respectful approach to local traditions and customs.

4.5 Roles of hospital management and staff

Dr Elimeleki Katani is medical officer in charge of Kolandoto Hospital. He has a
great influence on the hospital and decisions made in the Healthy Hospitals project. In
addition, Dr. Katani also have influence on decisions which will affect the
surrounding village, since his status as head doctor is highly respected.

His function in the project has both been as a project formal leader and as a vital part
of the decision process. Together with the hospital management team, consisting of
doctors from different wards, most decisions and priorities for phase one and two
were made. All meetings during the field study was prepared by Dr. Katani, who
invited staff relevant to the process.

Robert Isack is a dental nurse, practicing at Kolandoto Hospital. Due to his
knowledge in English, he was suggested to be a translator by Dr. Katani, at the
beginning of the field study. Also, Kassim Said Mohamed was assigned to the project
with the aim to help with interpretation. Kassim currently works as an environmental
health practitioner at the Shinyanga Municipality. Robert’s and Kassim’s role during
the project change as it progressed. First, their function were mainly planned to be as
translators and support the communication with water staff and contractors. As the
project prolonged Kassim assisted the survey team with direct communication to
contractors and representatives from the municipality of Shinyanga and investigated
vital parts of the project. Since Robert was located in Kolandoto, he functioned as a
valuable link between the survey team and the water staff. Both a professional and
friendly connection were established with Robert and Kassim during the project
where Robert also was a participant of the interviews conducted in Kolandoto.
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The water staff were present during all test and installations in the project,
contributing with their expertise and experience. However, the water staff had no real
influence concerning decisions made during phase one, or suggested improvements
for phase two. These decisions and priorities were mainly made during meetings with
the hospital management, managed by Dr. Katani.
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5 Results

Various situations of certain interest from an aid-theory perspective were encountered
by the survey team during the field study. A selection of these situations are described
and evaluated in the following section. These situations, together with aid theory and
field interviews, are utilised to answer the thesis’ proposed research questions. The
answers are presented as results in the following chapter. Additional information and
technical details regarding these events are available in the Survey Report. Each
situation have also been connected to relevant research questions which have been
presented in Chapter 1.2.1.

5.1 Hospital to become CDH

Kolandoto Hospital is currently a Regional Hospital where medicines and salaries
mainly are funded by Africa Inland Church Tanzania, AICT. AICT is a faith based
organisation and has been collaborating with Kolandoto Hospital for an extensive
time.

The hospital management desire to make the hospital a Council Designated Hospital,
CDH. Becoming a CDH entails governmental support, where drugs and salaries are
funded by the government. Furthermore, if the hospital reaches CDH-status, the
patient fees would be reduced, allowing more people to seek medical treatment. The
governmental financial support would allow the hospital to employ more doctors and
nurses, which could improve the current health care and access. However,
governmental salaries are only paid to staff with diplomas, employees without a
degree still need to rely on AICT to receive salaries. The potential negative effects
from this are further discussed in Chapter 6.2.3.

In order to obtain the title CDH, requirements have been established by the
government which has to be fulfilled. These requirements include the presence of
certain wards and a steady and stable water and power supply. Improvements
conducted during phase one (Chapter 5 in the Survey Report) promotes the hospitals
attempt to become a CDH. Also, suggested improvements for phase two, see Chapter
6 in the Survey Report, will support the hospital to obtain CDH-status.

5.1.1 Need-based aid to promote human rights?

In contrast to Forum Syd’s change in aid policy, described in Chapter 3.4, the Healthy
Hospitals project involves aid to physical improvements. A new ground water pump
was purchased during phase one, and large improvements concerning the hospitals
power supply are suggested for phase two (both described further in Survey Report).
These need-based improvements are promoting the hospital to receive CDH-status,
which in turn will provide the hospital with governmental support.

Forum Syd exemplifies human rights-based aid as “Demand responsibility by the
government where needs are linked with human rights”. Obtaining CDH-status
implies governmental responsibility, but need-based projects will be needed to
achieve this change. In RQ3, the need of physical improvements in order to promote
human rights-based aid are questioned. By addressing fundamental needs in the
Healthy Hospital project, human rights can be promoted as a result.
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Furthermore, the (need-based) aid provided to Kolandoto Hospital in the Healthy
Hospitals project forms yet another source of income to the hospital. Multiple sources
of income; from the government, AICT and different aid organisations, enhances the
hospital’s possibilities to demand rights and influence since it strengthens their
negotiation position in relation to each of the income sources. The result is that the
hospital can afford to abandon a donor if they are not satisfied with the terms of
collaboration. Thus is not only the hospital’s dependency towards aid donors
decreased, but the hospital’s position to make demands to the government which can
empower human rights for their patients is also supported. Furthermore, if the hospital
overall has an overall well-functioning infrastructure it facilitates increased
governmental responsibility for the hospital.

5.1.2 Can CDH-status decrease aid dependency?

To reach CDH-status is believed to decrease Kolandoto Hospital’s aid dependency,
since increased governmental funding would make the hospital less dependent on
funds from foreign aid. Ruthman (2015) discussed the possibility of decreasing aid
dependency, and eventually ending the collaboration between IAA and Kolandoto
Hospital. According to him, helping the hospital to receive governmental funds and
demanding governmental responsibility, can result in a decrease of aid dependency.
This can be achieved by supporting the hospital to obtain CDH-status.

These statements are both connected to RQ1 and RQ3, since it addresses the
possibility of a decrease of aid dependency and how physical improvements
contribute to promote human rights. Therefore, the decision by Forum Syd to entirely
switch focus from need-based to human rights-based aid should be questioned.

The eventual end of the collaboration between IAA and Kolandoto Hospital are
questioned in RQ1. According to Ruthman (2015), both parties has the possibility to
end the collaboration. However, he also mentions the unequal balance of power in the
relationship, and regards the probability of Kolandoto Hospital ending the
collaboration as low. Dr. Katani (2015) considers the cooperation between the
organisations “to have reached approximately 40 %”, meaning that he sees the
collaboration soon to have reached the midpoint of its total duration.

5.2 Pump test

Information provided from the hospital before the field study clearly stated the limited
water supply as a major concern. During the first week of the field work, the hospital
management confirmed the lack of available water as the main issue. As stated in
Chapter 4.2 funds were available in phase one for small engineering improvements. A
new groundwater pump could possibly solve the supply problem in a short term
perspective. However, a thorough investigation of the existing borehole was necessary
before any final decisions could be made.

Three meetings with companies specializing on pump tests were arranged in
Shinyanga; Wedeco Ltd, Shinyanga Drilling and Drilling and Dam Construction
Agency. Due to insufficient pump capacity, Shinyanga Drilling was not suitable for
the assignment. In order to involve the hospital management, new meetings with
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Wedeco Ltd and Drilling and Dam Construction Agency together with the hospital
patron, Zacharia Dalawah, were arranged. Due to the accessibility of a large pump,
affordable pricing and a professional impression with engineers and years of
experience, Wedeco Ltd was hired. A formal contract, stating both parties’
responsibilities was signed by Dr Katani and the CEO of Wedeco Ltd. Additional
information is available in Chapter 4.1.9 in the Survey Report.

The pump test was conducted at the 21% of February, 2015. Performing the test during
a weekend was decided together with Dr Katani, since the hospitals usage of water
decreases. Three persons arrived from Wedeco Ltd, with two different pumps. During
the first test, personnel from Wedeco Ltd recorded a small amount of measurements,
and during the final test, the survey team supervised and recorded all the
measurements.

A final report from Wedeco Ltd was agreed to be submitted within one week of the
pump test, but three days late, a first draft was presented. The draft was inadequate
and contained estimated values, instead of the actual measurements. Also, no
calculations or recommendations were presented, as promised by Wedeco Ltd. After a
meeting, a new revised draft would be presented. However, the second draft was
without any improvements but Wedeco Ltd assured a final report within the coming
days, without any inaccuracies.

The final report was received nine days late, containing insufficient information.
Estimated values had been removed and replaced with actual measurements.
However, as observed during the pump test, the amount of measurements were not
enough. During a final meeting, complaints were raised regarding the report, and the
price was decreased. Wedeco Ltd wished to conduct an additional pump test, but due
to time limits this was not an option. The final pump report is presented as Appendix
12 in the Survey Report.

Due to the inadequate quality of the work conducted by Wedeco Ltd the survey team
had to put forward complaints towards the company, since the provided services not
reached the initial promises. As pointed out earlier, the role as aid donors includes
respecting local culture and customs, and this causes a dilemma. Yet if no concerns
would have been raised, the services provided to the hospital would have been
unusable.

5.2.1 Involvement of hospital management

In order to obtain information regarding the current borehole and to have enough time
to purchase a new groundwater pump, the final decision regarding a suitable pump
company was relatively rushed. The process of finding a suitable company was
protracted resulting in involvement of the hospital management being neglected. An
attempt to involve the management was made when the hospital patron accompanied
the field team to different pump companies. However, the final decision was mainly
made by the field team, instead of interacting with the hospital management.

As concerned in RQ2, ownership is a vital part of aid work. During the process of

deciding a suitable pump company, involvement of the hospital management was not
promoted sufficiently. As Odén (2006) describes, long term success is best achieved
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by engaging the aid recipient and hence, promoting ownership. Therefore, the
approach of determining a suitable pump company for Kolandoto Hospital should
have been managed differently, where the final decision was made by the hospital
management, based on recommendations from the field team. Furthermore, in order to
increase recipient ownership in the future project phases, it is important to establish
lasting contacts between the hired contractors and Kolandoto Hospital. This allows
the hospital management to remain in charge of the project and develop it further if
desired.

5.3  New pump

As mentioned above, a new pump for the existing borehole was early regarded as a
possible short term solution for the lack of potable water. With the results from the
pump test and additional investigations of the existing water distribution network,
enough information had been obtained to decide on suitable pump design. The
purchase and installation of the new pump is thoroughly described from a technical
point of view in Chapter 5.1 in the Survey Report.

5.3.1 Pump purchase

Several different pump retailers both locally and nationwide were enquired in order to
find the most appropriate pump to the best available price. However, due to time
constraints as the survey period approached its end, it was prioritised to act quickly to
get the pump before the end of the field study rather than making a complete market
search.

Among the queried sellers, the East-African company Davis & Shirtliff offered the
best price and service, and purchase was therefore agreed with them. However, the
pump was not in stock in Tanzania, but instead available at their Nairobi branch.
Davis & Shirtliff could not organise the additional transportation required from
Nairobi to Kolandoto, but due to the tight time schedule for the field study
arrangement to bring the pump from Nairobi was made. This was organised by Dr.
Katani as he had contacts in Nairobi which have been assisting him with imports
earlier.

5.3.2 Installation

The pump technician from Davis & Shirtliff arrived on the evening of Friday 27%
March to make a brief inspection on site before the installation. No issues were
identified and the task of fitting the pump was estimated to be done during the
following day. The technician came back with the pump and installation material and
begun installation on Saturday. He worked together with the water staff at the hospital
during that day to complete the installation.

The installation was finished on the evening of 28" March, but the pump was not able
to start. After thorough troubleshooting by the technician during Saturday evening and
Sunday, it was clear that the pump itself had been correctly installed and that the
issues originated from malfunctioning power supply. The poor power lines from the
hospital to the pump house resulted in a voltage drop which triggered the electric
protection to stop the pump. Yet, if the protection was bypassed the pump could run
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with close to full capacity, but without any protection against voltage drops/peaks and
dry running. Further details on the electrical issues with the installation can be found
in Chapter 5.1.1. in the Survey Report.

Under the given circumstances, careful choices had to be made on how to proceed for
both the short and long term. Dr. Katani took great interest in the installation of the
pump and was present at a large part of the time during the installation process. He
was also present as the aforementioned problems arise, and could therefore play a part
in the upcoming decisions.

5.3.3 Pump issues and how to proceed

The borehole was at the moment the only source of water to Kolandoto Hospital. The
borehole could therefore not be without a pump for more than approximately one day,
as the hospital’s limited water reserves would run out. The old pump could neither be
refitted as it broke when it was removed before the installation, and could at the
earliest be fixed in a week. In the short term, the only alternative was to continue and
run the new pump unprotected. However, the technician only allowed this if a hospital
representative signed a warranty release form stating that Davis & Shirtliff would not
be responsible for any damage made to the pump when it was run without protection.
Dr. Katani agreed with the engineering team that this was the only option, and signed
the release form on the 29" of March.

In the long term perspective, additional options on remedial actions were available.
These included: to replace the old power lines from hospital to the pump house, to
buy a new diesel generator designated for the pump, or to continue to run the pump
unprotected. A cost-benefit analysis, summarised in Table 5.1, was made to support
the decision, (see Chapter 5.1.2 in the Survey Report for full details).

Table 5.1 Summary of cost-benefit analysis for long term pump measures

Investment costs Running Outcome
Costs
New power . If worked, pump would run flawless.
lines Very high Low Additional transformer could be needed.
Buy . . Would need scheme for continuous
High High .
generator diesel supply.
Run Non Medium P_ump would run at lower capacity and at
unprotected risk of damage.

The investment costs associated with new power lines were very high due to the
copper prices. Furthermore, even if all lines were to be replaced it was a risk that a
new transformer would be needed as well, which would increase the costs even more.
This option was therefore dismissed due to the extremely high investment costs and
some uncertainty regarding if a new transformer would be needed or not. The second
option, to buy a diesel generator designated for the pump, was dismissed since it not
only would entail a fairly large investment cost but also large running costs. Further
drawbacks of the generator option was that introducing a new scheme for diesel
supply could be insecure and would be vulnerable to regional fluctuations of the
diesel market.
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The hospital management, on advice from the survey team, agreed to continue to run
the pump unprotected. To run the pump without protection is according to the pump
technician likely to shorten its expected life length to 1-5 years instead of
approximately 20 years. Given this, replacement costs is still not likely to exceed the
running costs associated with the two other available options.

5.3.4 The decision process

In the process of obtaining the new pump, decisions had to be taken quickly due to the
time constraints during both the purchase and the handling of the installation issues.
In this case, where the survey team represents the donors and the hospital
management represents the receiver, it is desired from the donor’s perspective to
involve the receiver as much as possible to achieve recipient ownership, as described
in Chapter 3.3. The necessity in some cases to make quick decisions however
complicates the task of involving additional people in the decision process, and
isolates the influence to a small group with technical knowledge directly involved in
the process, i.e. the survey team. So, even if the formal decisions always were made
by representatives of the hospital management, they were heavily influenced by the
surveys team’s recommendations.

RQ2 questions whether the Healthy Hospitals project involved Kolandoto Hospital
sufficiently to enhance receiver’s ownership. It can be claimed that total recipient
ownership was not fully achieved in this case, since the survey team had too much
influence. However, a conflict arises in such situations. The technical competence lies
with the external engineer (aid donors representatives), yet it is desired from a
theoretical point of view to leave the decision-making to the local leader (the aid
receiver representatives) in order to increase ownership.

5.4  Pumping schedule

The present pumping schedule for the groundwater pump was created by the water
staff and has been used for several years. After the installation of the new pump, a
new schedule needed to be formed. Since the new water pump extracted more water
from the borehole, inlets to the hospital, college and village could be open more often.

A new schedule was created by the survey team and presented to the water staff
during a staff meeting, together with a translator. The new schedule was intended to
be used as a base, where the responsible staff could implement adjustments and
tweaks. During the meeting some concerns were raised regarding the design and a
finalised schedule was presented to the staff a few days before the survey teams’
departure from Kolandoto.

During the final two days of the field study the new pump schedule was established.
The process, which is more thoroughly described in Chapter 5.4.1, mainly included
ideas and calculations from the field team. However, the pump was not running
according to the schedule, probably due to lack of communication. The final pump
schedule is presented in Appendix 3 in the Survey Report.
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5.4.1 Introducing a new schedule

Andrew Mwenda describes the influence of the donor in his TED Talks. By receiving
large sums of aid from organisations, governments include the aid organisation in the
decision process instead of their own citizens (Mwenda, 2007). His concerns can also
be applied in a smaller scale. Kolandoto Hospital receives aid from IAA, resulting in
the field team having a large influence in the decision process. Dr. Katani confirms
the field team’s role in the project, which he describes as a “big role, where you can
give advice and educate people” (Katani, 2015). Jon Gunnarsson Ruthman, the project
leader and former Vice President of IAA, describes our role as “unbalanced
relationship, since you represent donors. Hopefully they feel ownership, but the
engineer stamp give some power” (Ruthman, 2015). In order to improve ownership in
the project, which is concerned in RQ2, involvement of the water staff should have
been more significant.

The proposal of the new pump schedule was presented to the water staff, during a
meeting in the hospitals canteen, two days before departure. The aim of the meeting
was to obtain ideas and input from the water staff, in order to improve the proposal.
However, no concerns were raised by the water staff during the meeting. As Ruthman
(2015) states, the engineering stamp provides power and influence, which could result
in staff withholding their opinions. By using Ernesto Sirolli’s approach, this could
have been prevented, resulting in a larger involvement of the water staff, and hence,
promotion of ownership.

Proposing a significant modification of an existing system, two days prior departure is
not ideal relating to RQ1 and the aim to decrease aid dependency. As mentioned by
Katani (2015), our role in the project involved education, which was neglected in this
situation. Further, Ruthman (2015) describes how to avoid engineering aid
dependency by educating and promoting the competence of the local staff. By
presenting a new pumping schedule close to departure the possibility of education is
decreased, which could result in an increase of engineering aid dependency.

5.5 Connection to the Municipal Water Network

As described in Chapter 4.1 in Survey Report, the hospital has for a long time been
suffering from a shortage of potable water, and it is essential to find a long term
solution which can meet its full demand. The survey team therefore had to search for
additional available water sources in the area. One investigated possibility was to
connect a pipeline to the municipal water network in the regional capital Shinyanga,
located 15 km south west from Kolandoto village.

The survey team contacted SHUWASA (Shinyanga Urban Water & Sewerage
Authority), which is the municipal authority responsible to supply potable water to the
local community. The managing director of SHUWASA declared that they were
tasked to provide water to all communities within the Shinyanga Municipality,
including Kolandoto village, and expected to achieve this before June 2015.

If feasible, a connection to the municipal water network would by the survey team be

regarded as a favourable opportunity for the hospital and village of Kolandoto. An
additional water source, provided by the local authorities, would increase supply
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stability as well as the amount of accessible water. However, Dr. Katani had previous
poor experiences from breached SHUWASA promises regarding supplying water to
the village, even though he stated that he also would prefer this solution if possible.

5.5.1 Lack of communication and delegation

The contact with SHUWASA was reinitiated by the survey team as a part of the
search for additional water sources. However, even when it was clear that
SHUWASA intended — and was obliged — to supply water to Kolandoto, the survey
team still did not put the hospital management in contact with SHUWASA. If the
survey team would had opened contact between SHUWASA and hospital
management at this stage, it could have aided members of the Kolandoto community
to enforce their rights to access potable water, in the same manner as described in
Chapter 5.1.1. Instead there is a risk that SHUWASA, when they see Kolandoto
Hospital being provided with water by an external aid organisation, might give lower
priority to Kolandoto water supply and focus their efforts elsewhere. This connects to
RQ3, asking if need-based aid work can satisfy objectives for human rights based aid
work. In this case, there is risk for the effect being the opposite.

Furthermore, RQ1 examines whether the Healthy Hospitals project increases aid
dependency at Kolandoto Hospital. By taking contact with SHUWASA but not
forward it properly to the hospital, there is a risk aid dependency actually was
increased, since the contact with an important municipal authority unnecessarily is
handled through the donor organisation. RQ2 here merges with RQ1 regarding
involvement and ownership. Since the survey team failed to sufficiently involve the
hospital in the communication with SHUWASA, ownership regarding this part of the
project was not completely achieved.

5.6  Power back-up system

Kolandoto Hospital including the surrounding village and college receives power
from the national grid. The hospital suffers from power cuts, where the extent differs.
Normally, the power cuts 1-5 times per week, and the mean duration is approximately
two hours. These irregular breaks is a health risk for patients at the hospital since cuts
have occurred during surgeries several times. In order to secure a steady power supply
and to improve the health care at Kolandoto Hospital, the possibility of installing a
back-up system was investigated.

There were two available solutions suitable for Kolandoto Hospital; a back-up system
consisting of only a battery-bank which was charged from the national grid and a
solar powered back-up system, charged from solar panels. Using solar power as a
source is sustainable and have a low running cost but the economic advantages of
using only a battery-bank is much higher, since both the investment- and running cost
are low in comparison. However, framework stated by IAA before the project
suggested promotion of sustainable solutions, therefore a solar powered back-up
system was considered as most suitable for Kolandoto Hospital.

CHALMERS Civil and Environmental Engineering, Master’s Thesis 2015:41 23



5.6.1 Workshop with hospital management

Designing the back-up system included interactions with the hospital management as
well as staff working in each ward. A full inventory of all electrical devices at the
hospital was made, together with Metsela ‘Nkaka’ Charles, responsible for the power
at the hospital. In order to determine the extent of the solar powered back-up system,
the critical level for each ward had to be decided.

A workshop together with the hospital management and staff was arranged in the
adjacent church where the purpose of the workshop was to include staff members
from each ward, and to determine critical levels. The levels and their definition was
determined by the survey team, and are presented in Table 5.2. Approximately 20
staff members participated, including Dr Katani. Results and evaluations from the
workshop functioned as a background for the final design proposal of the back-up
system and all results are presented in Chapter 6.5 in the Survey Report.

Table 5.2 Critical levels and their definition.

Critical Level | Definition

1 Risk of immediate life threat to patients if power cuts

2 Negative health impact for patients, not life threatening if power cuts
3 Inconvenient if power cuts

The purpose of the workshop was to include staff members in the decision process
and to obtain their input on the subject. Mainly doctors from each ward, together with
Dr. Katani, were present at the workshop.

5.6.2 Including hospital opinions

In Ernesto Sirolli’s TED Talks he suggest a different approach for interaction with the
recipient. Instead of using workshops and meetings for collection of data, personal
and private discussions should be promoted (Sirolli, 2012). Hence, using another
method for data collection could result in different data. A further risk by using a
workshop, together with the head doctor in charge could be staff withholding their
actual opinions.

As Bertil Odén writes in Bistandets Idéhistoria; in order to gain a long term success
the recipient needs to be the owner of the project. This can be achieved by involving
the aid recipient (Odén, 2006). Involvement of the hospital management is addressed
in RQ2. By using a workshop, the hospital are involved in the project and ownership
are promoted. However, the workshop conducted in Kolandoto could have been
executed differently. For example, dividing the medical staff into smaller groups
encouraging Ernesto Sirolli’s approach could result in more involvement of the staff.
An additional approach could include Sirolli’s suggestion entirely by having private
discussions with both nurses and doctors instead of gathering groups of the medical
staff for a workshop.

To increase the quality and relevance of the workshop, and thus further enhance
ownership, the project could have been more economically transparent. Since the
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budget for phase two was not completely established and presented to the participants,
the hospital management’s prioritising was complicated.
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6 Discussion

In this chapter, a wider perspective of the aid work conducted in Kolandoto will
presented and discussed. Deficiencies during the field work will be evaluated,
resulting in recommendations for the later phase of the project.

6.1 Methodical concerns

A scientific methodology has been adapted for the research work of this thesis. Yet,
the used methodology has some limitations which need to be regarded.

The case study provides the thesis with an opportunity to study engineering aid work
closely as it is carried out. However, only a single case study has been used, and the
experiences obtained during this case study may not be representative under other
circumstances and for other types of engineering aid work. Furthermore, large
emphasis has been given to the author’s personal experiences from carrying out the
field work, and there is a risk for these experiences being subjective or biased. Also,
since the authors were active participants in the aid work criticised in this thesis, there
is a risk that the authors not completely succeeds in their effort to be impartial.

Personal relationships were developed during the case study between the authors and
people whose opinions were important to the research. This allowed greater insight
into the studied issues, but also entails a risk of a biased understanding of the
situations.

Information gained from interviews forms a vital part of the thesis. Some of the
interviews, as well as a large part of the daily work, had to be executed by using
interpreters. These persons were not professional interpreters, and were only
appointed as interpreters as they were available to the hospital and spoke good
English. In some cases this might have affected the communication, with a risk of
losing parts of the information or the message being influenced by the interpreters
own values. In order to minimise such risks, attempts were made to be extra clear in
the communication and check facts from different sources.

6.2 Recommendations for phase two

Based on the field study conducted in Kolandoto, combined with results from this
master thesis, recommendations for phase two are presented in the following chapter.

6.2.1 Promote ownership more sufficiently

During the field study the aim was to include the hospital management in the decision
process, both regarding direct implementations in phase one and suggested
improvements for phase two. Meetings with the hospital management as well as
workshops were used in order to involve both the head doctor, Dr. Katani, and other
staff members. As mentioned in both Chapter 3.2 and 5.6.2 different approaches to
promote ownership can be used. Instead of mainly using large meetings and
workshops with the hospital staff, a combination together with private conversations
should be encouraged.
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During phase two, the recommendation is to engage the hospital management even
more. Include the hospital during the planning process of phase two is a vital part.
Representatives from the hospital should be present during skype-meetings as well as
email-conversations, where planning of phase two occur. Involving the hospital early
in the process has benefits, since the hospital will be more engaged in the project,
resulting in an increase of ownership.

Rushed decisions deprived the possibility of including the hospital management in the
final decision regarding a new groundwater pump and a suitable pump company.
Ahead of phase two, a more thorough plan should be established in order to mitigate
the risk of making rush decisions, and hence, neglecting the involvement of the
hospital. However, situations needing quick actions will always occur. If a close
collaboration, which includes the hospital in the project thoroughly from the
beginning, quick decisions can involve the hospital sufficiently.

6.2.2 Continue with physical improvements

A recommendation for phase two is to continue with physical improvements. If need-
based aid are promoting human rights, concerns raised in Chapter 3.4 can be
mitigated. During phase two, suggested implementations will promote the hospital to
become a CDH, which will result in governmental support and responsibility.

6.2.3 Concerns regarding a possible CDH-status

As mentioned in Chapter 5.1, the governmental support is explicitly for staff with a
degree. Current staff without a diploma will rely on AICT to receive a salary. During
the interview with Robert Isack, he raised his concerns regarding the future
development of the hospital. He stated “people are afraid that uncertified workers will
get fired. Will the hospital still pay staff without diplomas if the hospital becomes a
CDH?” (Isack, 2015). Metsela ‘Nkaka’ Charles and Julius Omango shares his
concerns where Charles describes the situation as “I don’t know what will happen to
me if the hospital becomes a CDH, since I don’t have a diploma.” (Charles, 2015).
Omango continues with “I hope that the government can employ all staff if they
become a CDH, but not sure it will happen.” (Omango, 2015).

Relating to the insecurity among the current staff, strategies should be established in
phase two regarding possible negative consequences. Ruthman (2015) mentions the
possibility for the hospital to provide education to staff without diplomas, in order to
meet the formal requirements. However, since no discussions with the hospital
management regarding the future employment of the staff have occurred, further
attention to this issue during phase two is needed (Ruthman, 2015).

Although the promotion of supporting the hospital to achieve CDH-status could have
negative impact for individuals, the overall advantage for the hospital and patients are
significant. Focus in phase two should involve different approaches to mitigate the
risk of current staff losing their work and the possibility of educating staff without a
diploma should be further investigated.
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6.3  Exit strategy

It is vital for all aid projects to have an exit strategy in order to reduce aid
dependency. The donor, in this case IAA, should be responsible to establish the exit
strategy together with the recipient, to end the collaboration in due time. The
recipient’s economic situation complicates their ability to decline financial aid and
end the cooperation. Furthermore, an exit strategy should be applied to each
subproject in the collaboration, as well as the overall aid project. For this case, this
applies to establish an exit strategy for both the Healthy Hospitals project and the
collaboration between IAA and Kolandoto Hospital in general.

6.4  Using donor influence?

Donor influence have been described negatively throughout the thesis. According to
Mwenda (2007), governments include the aid organisation in the decision process
instead of their own citizens. Odén (2006) further describes donor influence as a
limitation for ownership.

Is there such a thing as using the donor influence in a positive manner? As mentioned
previously in Chapter 6.2.3, staff without a degree are uncertain regarding their future
employment if the hospital becomes a CDH. Therefore, could 1AA use their influence
to demand further education of current staff? This will have a positive impact on the
concerned individuals but possible endanger the long term success of the project.

Another aspect of using donor influence is the decision regarding a power back-up
system. IAA strongly promotes the use of sustainable solutions, and the possibility of
implementing a solar powered back-up system was the only investigated option. Other
solutions, possibly more economic beneficial were not considered during the project.
The final decision to suggest a solar powered back-up system was thus undoubtedly
influenced by the donor.
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7 Conclusion

Kolandoto Hospital have been collaborating with IAA since 2007. The future
development of the hospital depends on the amount of aid the hospital receives from
different organisations. The fact that the hospital has several different sources of
income; from aid organisations, AICT and the government, strengthens the hospital’s
independency and enables the hospital to put forward demands towards organisations
and the government.

An overall aim for the Healthy Hospital project have been to include the hospital in
the decision process, both concerning implementations in phase one and suggestions
for phase two. Yet, phase one of the project undoubtedly increased Kolandoto
Hospital’s aid dependency as involvement of the hospital was neglected when rushed
decisions had to be taken. For phase two, the recommendation is to focus more on the
planning of the project, in order to involve the hospital in the process. Furthermore,
education of implemented solutions needs to be promoted to decrease aid dependency.

As Ruthman (2015) describes, both IAA and Kolandoto Hospital have the theoretical
possibility to end the collaboration. However, the hospital is not very likely to do this
since they economically depend on the cooperation. IAA should therefore be
responsible to establish an exit strategy for the aid donations resulting in an
economical sustainable future development for Kolandoto Hospital.

A plan to increase the aid receiver’s project ownership is needed. It is vital to increase
the transparency in the decision processes in order to involve the aid recipient in the
project. Additionally, the background information and technical knowledge has to be
more extensively shared to all the decision-makers in the project. Due to time
constraints it can however be challenging to achieve this, but improved planning and
in advance created structures for decision-making and knowledge sharing can support
increased ownership.

Examples described in this thesis verifies the possibility of using need-based aid to
promote human rights. Implementations conducted during phase one, including a new
groundwater pump, combined with suggested improvements for phase two will
promote the hospital to obtain CDH-status. The governmental funding and
responsibility the CDH-status entails are important aspects to decrease Kolandoto
Hospital’s aid dependency.

In summary, a more thorough planning process is recommended for later phases as

well as future aid projects. The plans should aim towards involving the hospital more
in each project, decrease aid dependency, and promote ownership.
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Appendix | — Interview questions

Hospital and water staff

Robert Isack — nurse in dental department

Metsela Charles — Responsible for power supply

Julius Omango — Water staff, working mainly with wastewater and water distribution

How was the purpose of our project presented to you? By us? By the
managerial staff?

Which role do you think we had during this project? Did it change as the
work went on?

How did the planning work? Too little/too much?

Did you receive enough information during the project?

Do you feel you had the possibility to influence the decisions? Would you
like to have had more influence?

Have your daily work on the hospital become affected since we came?
(Good/bad?)

Did you have any expectations before the project started?

What are your expectations for the outcome of this project?

Have this project been meaningful to you? Have we been doing relevant
things in your opinion?

Have you obtained new knowledge because of this project?

Have you been part of earlier aid projects? How was this compared with
that?

Hospital management
Dr. Katani — Head doctor

What do you think about aid work in Tanzania in general?

What do you think about aid work here at the hospital?

Is the hospital dependent on aid work? How does dependency affect the
hospital?

How do you see aid in the short/long term? Possibilities and problems?
Risks?

Since we come from another context (life, land etc.) and stay here for a
limited time, what do you think about the fact that we have a relatively big
influence over decisions about the hospital future?

What do you think our role in the project should be?

What do you think about the hospital’s relation to IAA? Now and in the
future?

What are your main concerns about this project for the future?

Could Phase 1 have been made in another, better, way? How?

What do you expect for Phase 2? After phase 2?

How long do you think this collaboration should continue?
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Where does the name | Aid Africa come from?

What were your expectations regarding phase one?

What information did | Aid Africa get from the hospital management
regarding the project?

Do you feel that your long collaboration with the hospital have made them aid
dependent?

Is I Aid Africa responsible?

Can aid dependency be avoided in these kind of projects?

How long do you think the collaboration should continue?

Who is responsible to end it? | Aid Africa? The hospital?

How should the collaboration end?

What will happen after all improvements have been implemented?

Do you think “good” aid exists?

What do you consider as “good” aid?

Do you think I Aid Africa will continue with engineering aid work?

Do you think there are negative consequences from phase one or two?

If the hospital becomes a CDH, the future employment of many workers are
endangered, what is your thoughts?

Do you think the collaboration should continue if this becomes a reality?

Do you think we had a big influence on decisions made during phase one and
two?

What do you think about it?

What will happen if 1 Aid Africa think priorities made by the hospital is
wrong? Since | Aid Africa provide funds for phase two.

Why did I Aid Africa use Swedish engineers instead of local people?
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Appendix Il —TAA’s statutes

Grundtanke

Bistandstagaren i centrum: Bistandstagaren ska ligga i fokus for vart
arbete. Bistandet skall syfta till att vara ett led i utveckling for individen
samt bidra till battre framtidsutsikter for denne.

Bistandsformedlare: Var organisation ska formedla bistandet mellan
bistdndsgivare och bistdndstagare med malet att ha sa laga
administrativa kostnader som mojligt. Malet har ar att ha fokus pa
bistdndstagaren och inte pa organisationen.

Smaskaligt bistand: Med hjalp av sma insatser vill vi bidra till att
individer kan skapa sig en battre vardag tillsammans med battre
framtidsutsikter.

Personligt bistand: Du som givare ska kunna kanna personlig kontakt
med bistandstagaren. Du ska ha mdjligheten att se vilka du hjalper och
vad ditt stod gar till.

De projekt vi bedriver ska grunda sig pa en férfrdgan och ett behov
fran problemomradet och inte tvartom.

Vision

Att kunna foérdndra manniskors framtidsutsikter genom att hjalpa dem att
hjalpa sig sjalva, vilket syftar till att framja en langsiktig och hallbar
utveckling. Detta kan uppnas genom att vi stravar efter att vara en liten
och effektiv bistdndsorganisation med enbart ideellt arbetande personer
och laga administrativa kostnader.

Overgripande mal:
- Vara en drivande organisation med stort engagemang.
- Slutféra de projekt vi paborjat da vi stravar efter langsiktiga l6sningar.

Om 10 ar:

- Vara en sjalvklar kandidat vid valet av bistandsformedlare.

- Vara en betydelsefull aktér inom humanitart bistand vad galler kunskap och
utveckling.

- Ha lagt grunden for ett nytt, personligt och mer effektivt satt att formedla
bistand.

- Vara den bistandsorganisation med lagst administrativa kostnader i Sverige.

Utarbetad av styrelsen under 2009
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1 Summary

This project concerns the infrastructure at Kolandoto Hospital in Tanzania. The project is a
collaboration between Kolandoto Hospital and the three NGOs | Aid Africa, Engineers Without
Borders and Architects Without Borders. Phase one of the project has been conducted as a field
study, resulting in a survey report which will function as a basis for implementations during phase
two. Infrastructural issues regarding water, electricity and buildings are a main concern for the
hospital in Kolandoto. In order to secure sufficient and safe health care for patients, improvements
in those areas are vital.

Future development of the hospital includes becoming a Council Designated Hospital, CDH, where
the amount of patients and staff are expected to increase. Also, a college, with a close collaboration
to the hospital, is located in the area. The college receives water and electricity from the same
source as the hospital. A future desire is to become a university which would increase the number
of students.

Water supplied from the existing borehole is insufficient to meet the current requirements. During
phase one, a new pump was purchased and installed, allowing more water to be extracted. However,
an increase of patients, staff, students and villagers will require a higher water demand and a new
additional source is therefore recommended.

The municipality of Shinyanga is planning the construction of a new water pipeline, from
Shinyanga to Kolandoto. However, the start of the construction has been postponed for many years
and the progress needs to be monitored during phase two. If the construction of the pipeline is
further postponed, drilling a new borehole is recommended. Full tender sheets are presented in the
survey report.

Analyses made on the groundwater during phase one indicates both a high fluoride and coliform
content. Using groundwater contaminated with fluoride for drinking purposes results in dental
fluorosis, a common problem in the region. Removal of fluoride is a costly process and only
considered as a cosmetic issue and therefore not a priority in phase two. Coliforms in the water can
cause different diseases and the recommendation is to install a chlorine-based disinfection process.

The hospital receives power from the city grid, provided by TANESCO. The power supply is
unreliable and considered a health risk since malfunctions during surgeries has occurred. A solar
powered back-up system is recommended to secure the supply, using a sustainable source.
However, the recommended back-up system is only covering the most vital parts of the hospital,
such as theatres and the maternity ward, due to high investment costs.

With the goal of creating an architectural masterplan for the development of building infrastructure
at Kolandoto Hospital during the next ten years, three site and building assessments were made: an
assessment of the logistics and flows through the hospital site, an assessment of the medical zoning,
and an assessment of the needs for renovation, extensions and new constructions. The full
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masterplan with design proposals will be available in June 2015, but this survey report contains
results of the assessments and some suggestions for planning for future building projects.

Site circulation and flows of patients, staff, materials and visitors across the hospital area plays an
important part in making sure the hospital is an environment which does not cause illnesses or poor
health. Appropriately designed flows will decrease the risk of medical errors and nosocomial
infections or diseases. Among other things the analysis shows an unnecessary flow of students, an
inefficient emergency flow, a spread out outpatient flow and a visitor flow that is unnecessarily
long and causing congestion.

In a hospital site layout, one should strive to not overlap different medical zones in order create a
comfortable healing environment for patients, to decrease the risk of transmission of communicable
diseases and nosocomial infections, and to create an environment that minimizes room for errors
among other things. The analysis shows that there currently are unnecessary public function inside
the hospital, that the goods and material functions are spread out, that the outpatient areas are
spread out and overlapping with inpatient areas, and that the diagnostics and treatment areas
(excluding the lab) are a bit too public.

The assessment of the needs concerning building structures was done through a participatory
process involving the hospital staff and management. A comprehensive list of needs for
renovations, extensions and new construction was created. Priorities were made in terms of what
Kolandoto Hospital consider to be an appropriate order of the identified building projects in order to
develop the hospital step by step to provide appropriate health care services to the surrounding
communities.

During phase two it is recommended to start planning more in detail for some of the larger building
projects with highest priority: a casualty unit including a short stay ward, a new private ward and an
extended maternity ward. In addition, some smaller building interventions could be implemented,
such as building a new public path that decreases the congestion and movement of visitors through
the diagnostics and treatment areas, reorganization of the imaging department to facilitate for easier
access for bedridden patients, to create social areas for patients and relatives to meet outside the
general ward, to extend the waiting areas at the outpatient department, and to finish the construction
of the maternity theatre extension.

Keywords: Kolandoto Hospital, water, borehole, Shinyanga, electricity, solar power, masterplan,
flows, zoning, building needs



SVENSK
INSAMLINGS
KONTROLL

; KONTO

| Aid Africa’

2 Timeline

6
(2 — 8 feb)

7

(9 — 15 feb)

8

(16 — 22 feb)

9

(23 feb — 1 mar)

First week on site in Kolandoto. Create contacts, good relations
and common ground for the project

Investigation of water system and infrastructure (3 weeks)

Visit by supervisor Mikael Mangold

Model water system in EPANET

Mapping hospital site

Produce justification report for a new eye clinic

Investigation of boreholes

Visit companies in Shinyanga regarding pump test
Writing report (on-going throughout the field study)
Mapping flows and zoning at the hospital

Investigation and evaluation of storm water harvesting system
Model water system in EPANET

Mapping building and spatial needs for the next 10 years
Investigating local building techniques and available materials

Pump test

Evaluate pump test (2 weeks)

Mapping distribution system in hospital area

Study visits to Shinyanga Regional Hospital and Mwadui Mining
Hospital

Sketching masterplan alternatives

Establish contact with pump retailer in the region
Investigation of waste zone (2 weeks)

Evaluating master plan alternatives

Initiating architectural low-hanging-fruit interventions
Prioritizing among identified building needs

Sketching eye clinic building design alternatives

Study visit on a busy day for the eye clinic

Maternity theatre extension investigation and sketching
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11

(9 — 15 mar)

12

(16 — 22 mar)

13

(23 — 29 mar)

14

(30 mar — 5 apr)

15

(6 apr — 12 apr)

Investigation of current power supply (2 weeks)

Workshop with hospital management regarding power supply
Design solar powered back-up system (3 weeks)

Water quality test

Receiving material and budget estimations for the maternity
extension

Evaluating eye clinic building alternatives

Renovation of the general theatre doors (2 weeks)

Installation of new pump

Establish contact with solar power retailer in the region
Priority meetings with hospital management
Construction of the maternity theatre extension started
Mid-term seminar for Annika

Sketching on the eye clinic building

Visit by Jon Gunnarsson Ruthman from | Aid Africa.
Wrap up the field study in Kolandoto.

Final meetings with hospital management

Investigation of sewage system

Finalizing report for phase 1

Departure for Andreas and Daniel

Continued construction of the maternity theatre extension

Catch up work
Continued construction of the maternity theatre extension
Continued sketching for the eye clinic building

Continued construction of the maternity theatre extension
In-depth masterplan programming and prioritization
Departure for Annika
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3 Introduction

Kolandoto Hospital, overview presented in Figure 1, have raised concerns regarding their
infrastructure at the hospital. The hospital and the surrounding village have long been suffering
from a failing water distribution system, with malfunctioning groundwater pumps and an ageing
pipe network. Kolandoto Hospital officials have expressed a desire to be assisted with a full survey
of the water system, including pumps, pipes and water towers, as well as recommendations for
improvements. Also, concerns regarding a failing power supply and an insufficient building
infrastructure have been raised. In order to promote the future development of the hospital a full
survey of the infrastructure is necessary.

........................................................
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Figure 1: An overview of the hospital area.

This project is divided into two parts, where the first phase has been conducted as a field study at
the hospital. The result of phase one is a survey report, where the current situation is described.
Also, suggested improvements are presented, including cost estimations. The following survey
report will function as a base for phase two, where the suggested improvements is planned to be
implemented.
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4 Current situation
The following chapter will describe the current situation at Kolandoto Hospital. All data have been
obtained during a field study from meetings, observations and tests.

4.1 Water

Issues regarding the water supply, including the distribution network and quality have been
expressed as a big concern of the hospital. There is no available surface water located close to the
hospital suitable for drinking water purposes. The only available water sources for the hospital is
groundwater and rainwater.

4.1.1 Groundwater

There are different sources of water located in the Kolandoto village. The main source is a drilled
borehole (BH1) located approximately 1000 m west of the hospital. According to investigations
made earlier, see Appendix 1. The soil profile consists of a massive sand layer on top of hard rock.
Staff responsible for the borehole has stated that the amount of accessible water is significant. The
borehole is drilled to 20.7 m depth with a diameter of 6 inch. The water level is located at 6.9 m
below surface and the borehole was drilled in the 1970s.

Another borehole (BH2) is located approximately 500 m east of BH1 and 800 m south of the
hospital area. The borehole was drilled in 1995 and was preceded by a geophysical survey to decide
the location for the borehole, see Appendix 1.The work was carried out within the Domestic Water
Supply Programme, DWSP, a Shinyanga based programme active from 1994 to 1997 with the aim
to improve Kolandoto Hospital’s water supply.

BH2 is 37 m deep, a diameter of 6 inch, installed with permanent casings, has an estimated yield at
that time of 1.5 m®h and static water level at 6.5 m. BH2 was only used to fill up the hospital tank.
It was constructed by the DWSP with funds from two Dutch NGOs but additional funds for
purchase and installation of a submersible pump and construction of pump house, power supply, a
new storage tank and pipeline to the hospital was at the time not available. These were instead
recommended by the DWSP to be built when funds were available.

BH2 has not been in use since 1997 due to issues regarding the malfunction of the pump. Staff
mentioned that the pump was heated causing it to malfunction. However, a full pipe network is
installed but not in use. The water staff tried to repair the pump and use the borehole three years
ago, but the pump malfunctioned due to heating once again. An option is to install a hand pump in
BH2, allowing villagers living close to extract water directly from the well. BH2 is illustrated in
Figure 2.
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Figure 2: Image of BH2, not currently in use.

Further information on BH2 has been found in (some) reports conducted for the hospital
(Shinyanga Municipal Council, 2010). The specifications regarding the borehole differs slightly
between the reports, with information on depth ranging from 35 — 37 m and yield at 1.5 — 3.2 m%h.
Fluoride content is estimated to be 12 ppm, which is almost the same as in BH1. The reports also
states particles in the groundwater as the main reason for the malfunction of the pump. A
submersible pump is therefore considered unsuitable.

In order to determine the actual water available for extraction different tests on the BH1 has been
conducted. Measurements of the flow directly from the pump were done twice at different times.
First, the pump test was made at 06.00 when the pump and borehole had been resting for 8 hours.
Four measurements were made and the flow was calculated to 3.16 I/s. Another pump test was
made at 22.00 when the pump has been running for 16 hours. Four measurements were made and
the flow was calculated to 3.16 I/s. Since there is no difference between the flow in the morning and
the evening the conclusion is that more water can be extracted from the borehole. In order to
determine the capacity of the borehole, the possibility of hiring an accredited company to perform a
pump test was investigated. Three different companies, located in Shinyanga were visited and a
performance sheet was obtained from Wedeco Ltd, see Appendix 2. Consultation with the hospital
management and staff responsible for the water system were done in order to determine the most
suitable company for the task.
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4.1.1.1 Pump condition

An old pump, which is made from spare parts from two old pumps are used to extract water from
BH1, see Figure 3. The type is a mono-pump where pipes formed as screws are inserted to the
borehole and an engine located at the surface forces the water up from the borehole. Due to
abrasion and age, the pump breaks a lot. Consumables are of poor quality since spare parts of good
quality is rare. The pump screw is located at 18 m below surface.

Figure 3: Old screw-pump currently in use at BH1.

A pump schedule has been implemented by the responsible staff. Pumping starts at 06.00 and stops
at 22.00. A rest time of 8 hours is necessary in order to prevent malfunction of the pump. There is
also a more detailed tank filling schedule where the exact time of filling each tank is presented, see
Figure 7.

A new pump has been purchased and installed during phase one, which is described in detail in
chapter 5. In addition, a new pump schedule has been implemented together with the water staff,
which is presented in Appendix 3.

4.1.1.2 Water quality
Water quality tests have been carried out by the Water Development and Irrigation Division in
1971, shown in Appendix 4. The test indicates high fluoride (approximately 15 ppm) content as
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well as a high hardness (levels above 100) in the groundwater. The water examination states that the
water is unsuitable for drinking purposes due to high fluoride content. The water sample was
extracted from wells sunk in the tributary of Nhumbu river. The possibility of conducting a new
water analysis test was investigated and tender sheets were obtained from the Ministry of Water, see
Appendix 5.

According to Dr. Katani E.coli is also present in the water tanks. Due to the poor quality, most
people only use it for cooking, cleaning and washing. Those who can afford, buy bottled water.

A new water quality test was made by the Ministry of water in Shinyanga. Bacteriological analyses
(Appendix 6) and a physical and chemical analysis (Appendix 7Appendix ) were performed. Two
tests were made in order to increase the accuracy of the test and the water was collected at a tap
located in the pump house.

As illustrated in the appendices, the fluoride content is high in the groundwater, 7 mg/l. The water
is also considered slightly hard and alkaline. The bacteriological test showed a concentration of
total coliforms from 10 coliforms/100 ml to 20 coliforms/100 ml. The concentration of fecal
coliforms in the groundwater was decided to 6 coliforms/100 ml and 14 coliforms/100 ml. This was
considered unsatisfactory by the laboratory.

With regard to the fluoride level, the ministry of water considers the groundwater acceptable for
domestic use. However, the high content of total and fecal coliforms is of a big concern and the
recommendation is disinfection.

The accepted fluoride content in drinking water is set to 1.5 mg/l. In some countries, this value is
revised and a new guideline is set. In Tanzania, a fluoride level of 4 mg/l is considered as
acceptable (The United Republic of Tanzania: Ministry of Water, 2013). A level of 7 mg/l, which is
the case of Kolandoto, can cause skeletal and dental fluorosis (WHO, 2004).

During meetings and discussions with the hospital management, the issues regarding a high fluoride
content was not considered a priority for phase two. If the hospital and village receives water from
Shinyanga municipality in the future, the usage of groundwater will decrease since the borehole
only will be used as a backup. Also, implementing a treatment process for fluoride is an expensive
option, and not considered as vital as other parts of the project. However, the hospital management
expressed a desire for further investigations regarding the fluoride level and its consequences. The
extent of the skeletal and dental fluorosis is unknown in Kolandoto whereby a treatment process is a
low priority. If a new study results in a high magnitude of skeletal and dental fluorosis in the area, a
change of priorities for a later phase of the project is possible.

The detected levels of total and faecal coliforms are not acceptable for domestic use. According to
WHO, coliforms “Must not be found in a 100 ml sample” for drinking water (WHO, 2011).
Disinfection is therefore needed in order to improve the quality and make the groundwater more
suitable for domestic use.
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4.1.1.3 Distribution network

The distribution network has been mapped, using a GPS, and modelled in the software EPANET. In
Figure 4 an overview of the system is shown, with the location of the borehole and the three tanks.
Descriptions are presented in Appendix 8.

A 7
Borehole 1
o |

Figure 4: Supply network from borehole to tanks, from EPANET-model (backdrop from maps.google.com)

Also, the distribution network in the hospital area were mapped, see Figure 5 with Appendix 8 for
descriptions. Only junctions, outlets and tanks were mapped, not the actual pipes. Therefore, the
lines in the figure only roughly represents the true location for each pipe.

10



SVENSK
INSAMLINGS
konNTo | KONTROLL

| Aid Africa’

Figure 5: Distribution network at hospital with junction labels from EPANET-model (backdrop from maps.google.com)

The distribution network consists of different pipes, where material and size alter. See Figure 6
together with Appendix 9 for diameter of each pipe. EPANET has been used in order to determine
if the network can handle higher pressure and a higher flow before breaking. Simulations indicates
that a higher pressure and therefore a higher flow can be implemented without damaging the pipes.

11
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Figure 6: Distribution network at hospital with pipe labels from EPANET-model (backdrop from maps.google.com)

The aim with the present system in Kolandoto is to extract water from the borehole and transport it
to the tanks where it is distributed. However, different ad hoc solutions have been conducted in
order to secure the availability of water in the hospital. Many buildings of the hospital are therefore
directly connected to the main line which enables water supply even when the tanks are empty.

After installing the new pump, the possibility of closing incisions connected directly to the main
line was discussed. However, the laundry is dependent on a high water pressure and is not able to
function using only water from the tanks. Therefore, the connections are still present in the network.
Also, closing the connections is not believed to increase the flow to the water tanks significantly.

12
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4.1.1.3.1 Water towers and pressure levels
There are four different tanks in the Kolandoto village, presented in Table 1.

Table 1: Tanks located in Kolandoto and their corresponding size.

| Tank “Building year Size “Time to fill
Leprosy tank 1953 20 000 litre 2 hours
Hospital tank 1998 20 000 litre 3 hours
Upper main tank 1950 25 000 litre 7 hours!
Lower main tank 1948 (ren. 2005) 50 000 litre 4 hours

The leprosy tank is mainly used by the leprosy ward which is located approximately 100 m from the
tank. Also, the college and a home for poor people (max 60 persons) receive water from the tank.
The hospital tank, which is located inside the hospital area, is used by all wards and staff houses.
The biggest tank, the lower main tank is used by the hospital and the college. Finally, the upper
main tank is only distributed to the village. However, only half of the lower main tank capacity is
used each day, since water needs to be available if an emergency at the hospital occur.

The outflow in different wards at the hospital has also been measured in order to determine if the
flow is higher from 06-09, when the hospital is receiving water from both the tanks and the main
line. A comparison with wards which are only receiving water from the tanks has been conducted.
Flow measurements are presented in Table 2.

Table 2: Outflow in different parts of the hospital.

Connected to main Time and flow Time and flow

line? Measurement 1 Measurement 2
IV-production Yes 08:45 — 12 seconds 09:10 — 12 seconds
Laboratory Yes 08:45 — 44 seconds 09:30 — 49 seconds
Eye ward Yes 08:40 — 6 seconds 09:20 — 13 seconds
General ward No 08:55 — 36 seconds 09:40 - No water
College No 08:55 — 22 seconds 09:45 — No water
CTC Yes - 09:50 — 4 seconds
Laundry Yes - 10:00 — 4 seconds

Wards connected to the main line continuously receive water throughout the day, even though the
flow decreases. The magnitude of the decrease depends on where the ward is located and how long
the pipe between the ward and main line is. For example, the connected pipe between the main line
and the laundry is very short and therefore the flow is high even after 09:00. For the eye ward and

! The pump starts to fill the upper main tank at 06:00. At the same time the outlet to the village is opened. Therefore
water is extracted from the tank, simultaneously as it is filled up, explaining 7 hours to fill the tank completely.

13
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laboratory, the pipe is longer which has a negative effect on the water flow in the taps. Wards only
connected to the water tanks stops receiving water after 09:00.

4.1.2 Rain water harvesting

There are several tanks located at the hospital for rain water. The rain water is mainly used for
sterilization of hospital equipment, but can also be used as an extra water source when the pump has
malfunctioned. Combined there are six rain water tanks and their location is presented in the
overview blueprint, see Figure 1. Information regarding the rain water tanks, including their size,
catchment roof and users, are presented in Table 3.

Table 3: The rain tanks in the hospital area, including their size, catchment roof and users.

Name Size [m®] Catchment roof Used b

RT 1 44 Eye ward Eye ward, Eye theatre, I\VV-Production,
General theatre

RT 2 44 Social hall Kitchen, Social hall

RT 3 25 General theatre, IV-production, Dental, Pumps to RT 5 and

Physiotherapy, Sterilization RT 6

RT 4 55 CTC Pumps to RT 3

RT 5 2 Same as RT3 IV-production

RT 6 2 Same as RT3 Dental

The tanks used for rainwater harvesting was originally built explicit for the IV-production.
However, now only three tanks are used for this purpose, RT 3, RT 4 and RT 5, since the other
tanks are used for surgeries and by the eye ward. Problems regarding the connection between the
gutter and the rain tanks have been expressed.

Using rain water as an extra water source is common in the college where insufficient water supply
is of big concern. The amount of rain water available depends on the season, where the rain season
produces more. Staff has mentioned that the usage of groundwater decreases during the rain period.

4.1.3 Water demands

The present water usage has been calculated for different services in the hospital area. Each service
requires a specific amount of water, which has been obtained from guidelines from Doctors Without
Borders. A full table is presented in Table 4.

14
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Table 4: Water demand calculations including current water demand and future usage.

Current Quantities Future Quantities (10 years) Current water use Future water use
In-patients 186 558 [Patients/day] 60 60 [I/patient]
Out-patients 19911 59733 [Patients/year] 5 5 [I/patient]
Major surgeries 578 1734 [Surgeries/year] 100 100 [I/intervention]
Minor surgeries 497 1491 [Surgeries/year] 100 100 [I/intervention]
Eye surgeries 711 2133 [Surgeries/year] 100 100 [I/intervention]
Normal deliveries 1034 3102 [Deliveries/year] 100 100 [I/intervention]
Abnormal deliveries 115 345 [Deliveries/year] 100 100 [I/intervention]
Caesarian deliveries 230 690 [Deliveries/year] 100 100 [I/intervention]
Laundry 16 48 [Machines] 50 50 [I/machine]
Staff needs 134 402 [Staff members] 25 25 [I/person]
Student needs 500 1000 [Students] 40 100 [I/person]
Villagers without own well 400 600 [Villagers] 40 100 [I/person]
Service Current water demand Future water demand Unit
In-patients 11160 33480 [I/day]
Out-patients 273 818 [I/day]
Major surgeries 158 475 [I/day]
Minor surgeries 136 408 [I/day]
Eye surgeries 195 584 [I/day]
- 283 850 Load increase at
Normal deliveries [I/day] hospital 300 [%]
Abnormal deliveries 32 95 [I/day] Population increase 50 [%]
Caesarian deliveries 63 189 [I/day] Flow from old pump 1,6 [1/s]
Laundry 800 2400 [I/day] Flow from old pump 92160 [I/day]
Staff needs 3350 10050 [I/day] Total losses 43%
Student needs 20000 100000 [I/day]
Villagers without own well 16000 60000 [I/day]
TOTAL 52450 209350 [I/day]
Losses 43% 43% [%]
Total incl. Losses 92160 367850 [I/day]

15
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From the calculations, the total loss in the distribution network can be obtained. A loss of 43 % in
the system has been detected. The total loss was calculated by knowing the current water demand
(52450 L) and the actual water flow from the old pump (92160 L/day). Therefore approximately
39000 litres are loss, which is 43 % of the total flow. According to the calculations, the hospital
including the college and the surrounding village uses approximately 53000 litres, but almost 93000
litres are extracted from the borehole.

A meeting was held with the hospital management where the main discussions were considering the
future water demand for the hospital, during a ten year period. An increase of 300 %, both for in-
and out-patients is expected due to reduced patient fees. During this period, the college is expected
to be classified as a university, resulting in an increase of students by 100 %. Using these
predictions the future water demand for the forthcoming ten years can be calculated. 209350 litres
is the future water demand, and including 43 % losses, the total water demand will be 367850 litres.
All calculations is illustrated in Table 4.

4.1.4 Water supply from Shinyanga to Kolandoto

According to the Strategic Plan of SHUWASA (Shinyanga Urban Water Supply and Sanitation
Authority), the authority has “a mandate to supply water and sewerage disposal services within the
Shinyanga Municipality” (SHUWASA, 2013). On a meeting with Engineer Silvester S. Mahole, the
Managing Director of SHUWASA on 10th March, it was confirmed that this includes providing
potable water to Kolandoto since it is situated in the Shinyanga Municipality District. It was also
declared that the pipes for this already have been purchased and that the work of constructing the
pipeline is to start within the near future. (Mahole, 2015)

According to Mahole, an 8’ pipeline from Shinyanga town to the TANESCO power station in
Ibadakuli already exists, and from this point to Kolandoto only approximately 5 km remains to
complete the connection from Shinyanga town to Kolandoto. This will be made with a 6’ pipeline;
the construction is expected to start in April 2015 and reach Kolandoto in June the same year.
SHUWASA will also in this April start the task of evaluating water demand and current status of
the existing water distribution network in Kolandoto. (Mahole, 2015)

SHUWASA is the authority responsible to supply water connections to institutions (such as the
hospital and the college) and also to provide water connection for private houses, but for a
connection fee. Necessary investments for the local distribution network are to be covered by
governmental funding, and SHUWASA has been assured to receive such funding in time. Still, if
the funds for any reason not would be granted, SHUWASA is determined to fulfil their task with
own means, even though this would slow down the process. However, as soon as the main pipe
reaches Kolandoto it will be connected to the existing distribution network and any changes will be
made later on if deemed necessary. Additionally, SHUWASA will also attempt to establish water
kiosks in the village to supply water to villagers who not could afford a private connection. The
water kiosks are aimed to be managed by local entrepreneurs in collaboration with SHUWASA.
(Mahole, 2015)
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4.1.4.1 Quality and supply

SHUWASA is one of several regional authorities in Tanzania with the task to supply water and
sewerage disposal to community institutions, industries, commercial facilities and domestic users.
(SHUWASA, 2013) The work of these authorities is regulated by another governmental authority;
EWURA (Energy and Water Utilities Regulatory Authority). EWURA annually produces a report
on the regional water supply authorities’ performances, were issues such as water quality and
supply are appraised and ranked among the regional water authorities.

In the Water Utilities Performance Review Report 2013/2014, SHUWASA was in the overall
ranking placed as 6™ out of the 23 regional authorities. In this ranking, 10 different indicators have
been used and measured indicators of particular importance this report (i.e. affects the consumers)
are: “Water Quality Compliance” and “Average Hours of Supply”. (EWURA, 2014)

4.1.4.2 Water Quality Compliance

”Water Quality Compliance” is measured as the percentage of water tests which pass the limit for
potable water of the total number of water tests made (number of passed tests/ total number of
tests). The exact number of water tests carried out is however not stated, but the report states that
“[the] water utilities are obliged to carry out regular water quality tests”. (EWURA, 2014) The
water samples taken are tested against E.Coli, turbidity, residual chlorine and pH, see Table 5. The
Tanzania Bureau of Standards (TBS) guidelines are used as limits for the tests, see Appendix 10. In
the year 2013/2014, 100 % of the tests made in water supplied by SHUWASA complied with the
TBS demands. (EWURA, 2014)

Table 5: Water quality of municipal water.

Residual Chlorine

2011/2012 99 % 97 % 96 % 99 %
2012/2013 100 % 96 % 96 % 100 %
2013/2014 100 % 100 % 100 % 100 %

4.1.4.3 Total Supply and Average Hours of Supply

The main part of the water supplied by SHUWASA — over 80 % — comes from KASHWASA
(Kahama Shinyanga Water Supply Authority), the authority responsible for production and
distribution of treated surface water from Lake Victoria to the regions of Kahama and Shinyanga.
The remaining parts come from surface water from a dam construction as well as ground water
from a well field and shallow wells. (SHUWASA, 2013) This large bulk supply from Lake Victoria
combined with additional local back up supply provides enough volumes to supply the consumers
connected to the SHUWASA network. Still, SHUWASA does not manage to provide a 24 h/day
service. This is mainly due a vulnerable distribution network which suffers from occasional pipe
brakeage, even though the 0.4 pipe breaks/km and year is low compared to other Tanzanian
suppliers.

17



SVENSK
INSAMLINGS
KONTROLL

; KONTO

| Aid Africa’

The indicator “Average Hours of Supply” describes the average amount of hours per day that the
consumer can withdraw water from their own tap or public tap stand (water kiosk). For SHUWASA
the average hours of supply is 22 h/day. (EWURA, 2014)

4.1.4.4 Pricing

As stated above, SHUWASA is bound to provide the main trunk line to Kolandoto as well as the
distribution system within the main village of Kolandoto (however, not to the surrounding
settlements). If institutions and inhabitants are connected to the municipal water from Shinyanga
they become customers of SHUWASA and thus have to pay for the water they consume. According
to Mahole (2015) the tariff structure of SHUWASA is about to be revised and increased, but the
prices for 2013/2014 gives an indication on the prices ranges that could be expected (see Table 6).
Using todays costs, and the hospitals current consumption at 1500 m®month, the monthly total
would be about 1 900 000 TZH.

Table 6: Pricing for SHUWASA supplied water 2013/2014 (EWURA, 2014)

Category Domestic Institutions Kiosks
TZS/m?3 790 — 1 000 1000 -1 270 1 000
Service charge, TZS/month 2 000 3500 -

4.1.5 Water management

Today, four people are responsible for the pump. There is always staff present in the pump house,
even though the pump is only running from 06 — 22. Groundwater is pumped from the drilled
borehole and transported through the distribution network to the tanks. Each tank is filled up at a
certain time, see Figure 7. During phase one, a new pump was bought and installed. A new pump
schedule was created together with the water staff, presented in Appendix 3.
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Time during a day
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Figure 7: A complete pump and tank schedule, stating when tanks are filled and used.

The tanks are opened at 06 and are emptied by 09. Most hospital wards continuously receive water
directly from the main line during the day, however, the flow in the taps is higher from 06 — 09
when the wards receive water from both the main line and the tanks.

Villagers, students and staff at the hospital fill up big buckets (60 — 120 litres) in their
home/working place from 06 — 09 in order to ensure that they will have water throughout the day.

Villagers connected directly to the tank pays a monthly fee of 5000 TZS to the hospital. Other
villagers can collect water directly at the tank and pay a fee of 100 TZS/20 litres. The water staff
collects the money, makes a summary of the amount of water sold and deliver it to the accountant.
Villagers connected to the main tank can also sell water from their own taps, where they decide the
price and amount.

Due to power cuts and malfunctioning of the existing pump, water is not always available for the
hospital. In case of emergencies, the hospital has bought water from the army. The water is
delivered in army trucks, where two trucks fills up the rain tank located underground. The hospital
bought water once in 2014, where water from four full trucks was delivered. The water bought from
the army is however of poor quality and a large amount of energy and raw material is needed in
order to purify it. The water is only used for IVV-production.

4.1.6 Environmental consequences

There is no big concern regarding the extraction of water from an environmental aspect. However,
the lack of water often results in less cleaning which impacts the indoor environment. In the
hospital wards, cleaning is a vital part in order to prevent disease spreading.
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The cleaning schedule is almost the same all over the hospital, except in the theatres. In the wards,
there is a daily routine where dusting, sweeping and mopping is included. There is also a weekly
schedule where a more thorough cleaning is done. Dusting of roofs and walls is for example done
on a weekly basis.

All wards have one person who is responsible for cleaning the wards daily, but during the weekly
cleaning the hospital staff contributes. However, nurses in the general ward and maternity have
mentioned that they sometimes clean on a daily basis since the person responsible is not available.
In the theatres the cleaning schedule is a bit different. A thorough cleaning is done after every
surgery.

Water from the taps is used when cleaning the wards, but when the availability of water is limited
rainwater is used instead. The nursing staff has expressed big problems regarding the usage of
rainwater. This procedure often includes heavy lifting which is not suitable. The nursing staff in the
maternity also mentioned that mopping is sometimes cancelled due to lack of water.

4.1.7 Running costs and investment costs
Due to malfunction of the old pump, approximately 200 000 TZS per month is used for repair costs.
During 2014, 1 million TZS was used to buy water from the army.

4.1.8 Desires expressed by Kolandoto Hospital

During meetings with the hospital management the water supply has been described as the main
concern for the hospital. The amount of water available can differ on a daily basis causing issues for
the hospital in order to provide sufficient healthcare. The desire among the hospital staff is to have
consisting water flow 24 hours per day, in all wards.

Management has also stated that the hospital and college work together with issues such as water
and electricity. Students at the college collect between 10 — 20 litres water every day, which can be
compared to the amount of water available in refugee camps. Management has stated that water
supply for the college is a vital part as well.

Water quality is also of concern since it affects people’s health. A system where pathogen and
fluoride levels are decreased to an approved level is desired.

4.1.9 Solutions with attached blueprints and technical info

During phase one the possibility of extracting more water from BH1 was examined. Firstly, the
current capacity of the pump was determined by measuring the water flow in connection to the
pump. The water distribution system was mapped using a GPS and the software EPANET, where
the maximum pressure in the network was determined.

In order to determine the actual capacity of the borehole a drilling company was hired to perform a
pump test. Conducting this test using an accredited company is an advantage since it will provide
the hospital with useful documentation for future changes. Three different companies in the
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Shinyanga region was contacted and visited, Wedeco Ltd, Drilling and Dam Construction Agency
and Shinyanga Drilling. A performa was received from Wedeco Ltd, see Appendix 2. However,
Shinyanga Drillings pump was insufficient and therefore suitable for this test.

Another visit together with the Hospital Patron was also conducted. Meetings with Wedeco Ltd and
the Drilling and Dam Construction Agency resulted in hiring Wedeco Ltd. A contract which stated
the both parties’ responsibilitics was created and signed by Dr. Katani and Wedeco Ltd’s CEO, see
Appendix 11.

Wedeco Ltd performed a pump test on the existing borehole on the 21% of February. The pump test
started at 13.00 and finished at 23.00. The hospital was informed about the interruption in the water
supply, but since the test was conducted at a Saturday, this was of no concern.

First, a pump with the capacity of 13 m3/h was used for two hours before a stronger pump, with a
capacity of 23 m3/h was used for seven hours. During the final hour a recovery test was made in
the borehole.

During the pump test Wedeco Ltd acted unprofessional and did not record enough measurements.
The final recovery test was conducted by Andreas and Daniel in order to obtain enough values. A
meeting where the final report would be presented was set to the 51" of March, see Appendix 12.

Wedeco also arranged a meeting with a hydrogeologist to discuss our borehole and difference
between seasons. According to the hydrogeologist some areas exhibit no difference in terms of
water discharge during the wet and dry season. Based on the data provided from our pump test and
recovery test, the hydrogeologist classified the well as “a high capacity well” which is drilled in a
very good aquifer. He also recommended purchasing a pump with a capacity below 20 m3/h, since
other factors were unknown. Finally, he made some calculations for the transmissivity and
conductivity, see Appendix 13.

Further, the possibility of flushing the existing borehole was studied. A well performed flush of a
borehole can increase the amount of available water. However, there is a large risk when
performing a flushing since it involves cleaning the pipe with high pressure. BH1 was drilled in the
1970s and information regarding the borehole is lacking. According to responsible staff, a flushing
was made 2000, by a company from South-Africa. However, no documentation regarding the
flushing was found at the hospital or at the regional office in Shinyanga.

Mr. Biku, an employee from Shinyanga Drilling, visited the borehole (18/2) and talked about the
risks and possibilities for flushing. In order to ensure that the borehole will not collapse, re-casing is
the best option. However this procedure is expensive and therefore not suitable in phase 1. A
complete performa is presented in Appendix 14.
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4.2 Electricity
The power supply to the hospital is unreliable and of big concern. An uninterrupted supply is a
major desire and needed in order for the hospital to provide good healthcare.

42.1 City power

City power is provided from TANESCO (Tanzania electric supply company) who has its
headquarter in Dar es-Salaam, but a regional office in Shinyanga. The power provided by Tanesco
breaks down a lot during a week. Normally, the power cuts between 1-5 times a week and last for
approximately one hour. However, longer power cuts have been observed, but the occurrence is not
on a regular basis.

42.2 Generators and backup system

There are two generators present in the village, where one is not used due to malfunction. Both
generators are located in a small building next to the church. A schedule is filled every time the
generator is used. In January, the generator was used four times with an average running time of
two hours. The present generator was purchased 2000 and produces 36 kW, see Figure 8. The
generator only produces enough electricity to cover some parts of the hospital and it is mainly used
for emergencies, such as ongoing surgeries, or when the pump needs to produce water.

The main reason for not using the generator every time the city power breaks down is economy. It
is very expensive to use a generator for this amount of time.

Figure 8: The generator which is currently in use.

4.2.3 Management
There is one technician in the maintenance staff responsible for electricity, named Metsela Charles
but known as Nkaka. He is in charge of all work regarding electrical issues at the hospital and its
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surrounding facilities. Nkaka is also responsible for the hospital’s generator, and when it is needed,
ha has to be called to start the generator.

424 Environmental consequences

The generator uses diesel as fuel which has negative influence on the surrounding environment.
However, since the generator only runs for emergencies, the emissions are relative small. As stated
earlier, the generator was used four times in January with an average running time of two hours.

4.2.5 Running costs and investment costs
The running cost for the electricity varies from month to month. For December, 2014 the total cost
for all electricity provided from TANESCO was 3.62 million TZS, or approximately 200 TZS/kWh.

If the generator requires four litres of diesel every hour, and the cost for diesel is 1800 TZS/litre, the
total cost for running the generator in January is 57 600 TZS.

42.6 Load needs - critical and non-critical needs
In order to prioritize patient care when the power supply is limited, critical and non-critical loads
must be determined.

According to a report written by the Ministry of Health and Social Welfare in the Republic of
Liberia, a critical load is defined as “Loads associated with building occupant safety and patient life
systems”. Non-critical loads are defined as “Loads associated with normal facility operations where
power loss does not affect patient care” (Ministry of Health and Social Welfare: Republic of
Liberia, 2013).

A full inventory of the hospitals electrical appliances was done in order to determine the total load
need. The inventory is presented in Appendix 15. During a workshop with hospital management,
each device presented in the inventory was categorized with a critical level, ranging from 1-3, see
output in Table 15 in Chapter 6.5. Also, the amount of time without power before patient care in the
hospital is affected was determined at the workshop.

4.2.7 Critical time for central devices

Some parts and devices at the hospital are depending on a steady and stable power supply and a
power cut could cause severe health risks to patients. When designing the solar powered back-up
system, the time a device could function without power was determined. A list with appliances,
from wards prioritized as critical in chapter 4.2.6 was filled in by the hospital management and is
presented in Appendix 16.

4.2.8 Desires expressed by Kolandoto Hospital

During the first management meeting (10/2 - 2015) Dr. Bwiri expressed his desire to obtain the
same electricity even when the city power has broken down. He mentioned that he had to cancel
two different child births due to interrupted power supply, which could have had severe
consequences.
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The hospital management also stated the importance of continuously power supply to the students.
Lasting power cuts interfere with the students’ possibility to study and are also of big concern.
There are several NGOs supplying students with solar powered lamps, which should be investigated
further in a later phase. Also, the possibility of implementing a solar system explicit for lights at the
college should also be considered.

A new system, with a new generator is desired, where enough electricity could be produced in order
to supply the whole hospital with electricity for a long time. A switch which automatically turns on
the generator when the city power is down is also desired. However, a new, more powerful
generator is more expensive to use, which also needs to be taken into account.

4.3 Solid waste
There does not exist any central waste treatment in Kolandoto, and all solid waste generated at the
hospital is therefore treated locally at the hospital’s own waste treatment zone.

4.3.1 Waste treatment zone lay out

The solid waste from the hospital is treated at the solid waste zone located in the western part of
hospital premises, between the entrance and the college area (see overview in Figure 1). At this area
there is one concrete and steel incinerator (outside dimensions 1.9 m x 1.25 m, height 1 m). The
incinerator is equipped with a 5 m long stack to divert hazardous gases. In direct connection with
the incinerator, there is a small concrete floored area for temporary accumulation of waste, 4.6 m x
4.5 m with 1.5 m high concrete walls. There are three pits in the waste zone; one pit enclosed with
concrete lid, and two open dug pits, one approximately 4 m diameter and 2 m deep, and the other
approximately 2 m diameter and 2 m deep.

In the eastern part of the hospital premises there is a small independent canteen. This canteen treats
its own waste according to local praxis: with a small dug pit where the waste is burned as the pit
becomes full.

4.3.2 Setup and routines

All wards and units on the hospital use the three bucket system for collection of solid waste. This
means that the solid waste is collected and divided in three different categories, each collected in
different colour-coded buckets: non-dangerous (blue or black bucket), dangerous (yellow bucket)
and very dangerous (red bucket), for examples of type of waste from each category, see Table 7.
(Food waste is at some wards collected in a separate bucket, but it is treated in the same manner as
the non-dangerous waste.)

Table 7: Examples of waste types within each solid waste category

Non-dangerous food, plastic bottles, other domestic trash etc.
Dangerous non-stained gloves, 1V-bags etc.
Very dangerous infectious material, blood stained items, catheters etc.
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Normally the buckets are in the size of 20 I, even though 50 | buckets are used for the non-
dangerous waste in the general ward. In addition to this, used syringes and sharp equipment are
disposed in yellow well-pap “Kojak safety boxes”, specially designed for the purpose, see Figure 9.

CONTAINER
FOR

|
USED SYRINGES, NEEDLES & SHARPS

A2

BIOHAZARD

c

DISPOSE AS PER COUNTRY SPECIF}

WASTE DISPOSAL NATIONAL POLICY
GUIDELINES

Figure 9: ""Kojak safety box"" for disposal of used syringes, needles and sharp objects.

When buckets and yellow safety boxes become full cleaning staff at the respective ward carries
these to the hospital’s central solid waste zone. At the waste treatment zone, the waste is
immediately placed in pit or incinerator by one of the staff working at the waste zone as it is
received. The non-dangerous waste is burned in the large open dug pit and the dangerous and very
dangerous waste is burned in the incinerator, which can hold up to approximately two 50 L buckets
at a time according to the waste zone staff. The ashes remaining after incineration are deposited in
the small open dug pit, situated adjacent to the incinerator.

The enclosed pit, with area of 2.5 m x 2.1 m but unknown depth, is used for biological waste from
the hospital, such as placenta and waste from surgeries. Since the waste to this pit is disposed in
plastic bags, no natural biodegradation can occur.

The area next to the incinerator could allow stocking up waste and burn in bulks during night time
when less persons is present in the area and the hospital’s activity is low. However, this is not used
since it is lacking a roof and rain would wet the waste and inhibit the burning, see Figure 10. The
waste is instead continuously burned throughout the day as it is received.
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Figure 10: Waste area, including the incinerator and the area without roof.

4.3.3 Production rates

The hospital does not keep track on the amount of solid waste that is created each day, and the
waste buckets are emptied on demand. However, staff from different wards has stated that the
buckets has emptied on average one time per day.

4.3.4 Environmental consequences

The burning of solid waste has obvious negative environmental consequences. When plastic is
burnt, hazardous gases are released which can be carcinogenic and cause several different types of
respiratory diseases. The waste management staff working at the waste zone is particularly exposed
to these risks, but people at the nearby road, shops and outside the hospital entrance also run the
risk of inhaling harmful fumes.

Since this is the only waste treatment facility for the hospital, and has been for a long period, it can
be expected that other types of toxic materials has been deposited or burnt here throughout the
years. It is also possible that sharps such as not completely destroyed knifes and syringes can be
found at the site, and careful caution should therefore be kept when entering or planning any
construction work at the site.
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4.3.5 Desires expressed by Kolandoto Hospital

Issues with the waste zone are yet to be raised by anyone in the hospital’s management team.
However, personnel working in the waste zone have put forward several concerns over the waste
treatment and the work environment for the staff.

Since the waste management staffs are lacking proper protective clothes and equipment, the issues
raised are mainly concerning safety and health. No protective equipment other than thin silicone
surgical gloves, regular hospital staff clothes, and a thin fabric face protection have been provided
to the workers by the hospital. Furthermore, no proper tools are accessible for the waste zone staff.

Issues from the waste management perspective concern the size of the incinerator and the in
adequate roofing. Even though the incinerator was built in 2014 it has a severely damaged roof and,
according to the waste staff, is of insufficient capacity. As stated above, the waste accumulation
area is also completely lacking roof, which unable storage of waste for bulk incineration.

4.4 Wastewater
The following chapter will describe the wastewater system at Kolandoto hospital. The system is
based on an old infiltration bed and septic tanks, located throughout the hospital area.

4.4.1 Setup

The wastewater is treated in an infiltration bed, located west of Kolandoto Hospital. The infiltration
bed has been in use since 1996, according to responsible staff and there are five different inlets to
the infiltration bed from the hospital.

Before entering the infiltration bed, the wastewater passes through septic tanks located at the
hospital. There are 17 septic tanks in the hospital area and their location is presented in the
overview blueprint, see Figure 1. The corresponding size, and ward connected to the septic tank is
presented in Table 8.
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Table 8: Size and location of septic tanks.

ST1 4,9 Eye ward, Eye theatre
ST 2 5,3 Eye ward (female)
ST3 7,0 Laboratory, OPD
ST4 7,8  Administration

ST5 55 Storage

ST6 4,6 General theatre, X-Ray, Pharmacy
ST7 10,9 Private ward

ST8 7,0 Maternity

ST9 7,9 Staff part in Maternity
ST 10 15,6 Paediatrics

ST11 6,7 Paediatrics

ST 12 11,5 General ward (female)
ST 13 7,1 General ward (female)
ST 14 7,1  General ward (male)
ST 15 9,9 General ward (male)
ST 16 6,0 RCH, Private ward
ST 17 40 CTC

The solids in the wastewater are separated in the septic tanks, allowing only the water to infiltrate in
the bed. When the septic tanks get full, a contractor is hired for emptying the tanks which was done
three years ago.

4.4.2 Production rates
The amount of produced wastewater is connected to the amount of available water. The wastewater
flow is equal to approximately 80-90 % of the drinking water flow (Pettersson, 2014).

In a regional hospital the generated wastewater can be assumed to 57-114 litres/day and person.
OPD-patience generates approximately 4-11 litres/day and person. Using mentioned values, the
total wastewater flow is 37 000 litres/day in Kolandoto Hospital.

44,3 Management / maintenance

Julius Omango is responsible for the wastewater system at Kolandoto Hospital. Inspection hatches
for the wastewater system is of poor quality and is in need of maintenance, also the quality of the
inspection bed should be investigated further.

Some hatches on the septic tanks are inadequate due to wear over the years, causing smell to spread
in the surroundings. Also, mosquito eggs are present in the septic tanks, which make a well-
constructed hatch more vital.
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4.4.4 Environmental consequences

Wastewater treatment by soil infiltration provides adequate treatment for the type of wastewater
that is generated by the hospital. The most important risk with wastewater treatment is if it were to
cross-contaminate the drinking water, but the distance between the infiltration bed and the borehole
makes this impossible. Most pathogens can travel 1-2 m in the ground and no pathogen can travel
more than 20-30 m. The distance from the infiltration bed to the borehole is over 700 m.

445 Desires expressed by Kolandoto Hospital
According to the responsible staff, there are no issues regarding the wastewater at the hospital.

4.5 Logistics and flows

Site circulation and flows of patients, staff, materials and visitors across the hospital area plays an
important part in making sure the hospital is an environment that does not cause illnesses or poor
health. Appropriately designed flows will decrease the risk of medical errors and nosocomial
infections or diseases. Appropriate access and entrance points to the site for different types of flows
need to be considered.

4.5.1 Inpatient flow

The inpatient flow, illustrated in Figure 11, starts by registration at the outpatient department (OPD)
before the patients are brought to their respective appropriate wards. From the wards, the patients
sometimes go to the centre of the hospital to the x-ray department or the general theatre.

Figure 11: Inpatient flow
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4.5.2 Outpatient flow

The outpatient flow, illustrated in Figure 12, often starts at the outpatient department (OPD) with
registration and payment. The consultations and examinations of patients happen at the OPD during
daytime. A lot of outpatients are only in that area since the laboratory department is also in the same
building.

Some clinics are however not situated close to the main OPD, but instead the patients have to cross
other areas to reach their destination. That is the situation for the patients going to the Care
Treatment Clinic (CTC), the Reproductive Child Health Clinic (RCH), the physiotherapy, the dental
clinic and the x-ray department. This movement is probably most problematic for pregnant mother
coming to the RCH, who sometimes have to walk all the way there, then go back to the laboratory
and then back again to the RCH.

At night-time the OPD is closed. This has the effect that outpatients will enter through the main
gate, and are then expected to find their way to the appropriate ward where the examination and
consultation can take place.

An overall issue with the outpatient flow is that it is quite spread out throughout the whole hospital
area. This causes confusion and also means that the outpatient flow is crossing for example the
inpatient and emergency flow.

Figure 12: Outpatient flow
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4.5.3 Emergency flow

The emergency flow, in Figure 13, is the most problematic at the hospital. The emergency patients
sometimes arrive through the main gate and sometimes through the OPD. They can arrive by
motorbike, car or ambulance depending on the transport available for them. It is not clear where
someone from the staff will receive and assess the patient. Sometimes it can happen in the corridor
at the OPD, sometimes on the open space in front of the family planning building, and sometimes in
the different wards. Transporting patients on stretchers is especially troublesome as well. The doors
at the OPD are not wide enough, and that is also the case with the x-ray department. This means
that it happens that the staff has to gather enough people to carry the patient through the doors on a
mattress.

The main issue is that the emergency flow is too inefficient to provide good emergency care, and
has no assigned place as to where the care should take place.

Figure 13: Emergency flow
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4.5.4 Delivery flow

The delivery flow, in Figure 14, is that the pregnant mothers mainly come through the main gate
and then they are taken to the maternity ward where they are examined. If the mother needs to wait
before delivery, she might be admitted to the ward. If the delivery is on-going, she might
immediately enter the delivery room in the maternity ward. However, if the mother needs a c-
section she will be transported out from the maternity ward and on to the general ward where the c-
section will be performed. There is an operating room for c-sections in the maternity building, but it
IS not in use at the moment since the staff feel they cannot ensure proper hygienic conditions due to
the lack of a changing room, a scrub room and a sluice room.

An extension to the maternity operating theatre is under construction at the time of writing this
report. This means that the operating theatre for c-sections will soon be in use and the pregnant
mothers in need of c-section will no longer have to be transported out on the outdoor paths to get to
the general theatre.

Figure 14: Delivery flow
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4.5.5 Visitor flow

The patients at the hospital are not served food by the hospital. Instead, their relatives come to
deliver food to the patients during visiting hours three times per day. This means that the visitor
flow is quite high with peaks in the morning, around lunchtime, and in the late afternoon. Visitors
enter through the main gate and then walk to the respective wards.

An issue with the visitors flow, see Figure 15, is that it is unnecessarily long. At the path in front of
the family planning and the CTC the visitor flow is part of causing congestion where more clinical
flows should not be restricted.

e

Figure 15: Visitor flow
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4.5.6 Student flow

Kolandoto College of Health Sciences is located to the left outside the hospital site in the plan
below, see Figure 16. The college and the hospital are closely related and collaborate on many
areas. Part of the education for the students is done at the hospital taking part in the everyday care.

Two buildings that are used for purely college purposes are located within the hospital area - the
kitchen and the social hall. This results in that 500 students pass through the hospital area three
times per day to get their food at the kitchen and social hall. This flow is unnecessary and not
related to the care provision of the hospital, hence it should not be there at all. The students are also
part of creating congestion along the path in front of the care treatment clinic and family planning.
The students also take the opportunity to exit in other directions than to the college, using the
hospital area as a way of taking a shortcut to reach other parts of the village. Se an illustration in
Figure 16.

Figure 16: Student flow
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4.5.7 Staff flow
What there is to say about the staff flow is that they enter from two gates and then the flow of staff
is all over the hospital and is hence not mapped further, see Figure 17.

Figure 17: Staff flow
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45,8 Equipment and consumables flow

The flow of equipment and consumables, illustrated in Figure 18, can be divided into the goods that
arrive to the hospital, the goods that are considered waste from the hospital, and goods that are used
and reused at the hospital.

The goods delivered to the hospital mainly arrive through the main gate to the pharmacy building.
From there, medications for outpatients are taken to the dispensary in the outpatient department
building, and medications for inpatients are collected by staff from the different wards. Medical
supplies are kept in the supply store, from which staff comes to collect what is needed in the
different departments. I\V-fluids are produced in the infusion unit, and stored in the pharmacy.

Used equipment in need of sterilization is taken to the central sterilization room. Laundry moves
from and to the wards.

Solid waste is carried in buckets to the waste zone, where it is either burnt in the incinerator or
thrown in pits dug in the ground.

The illustration in Figure 18 is a simplification of the flows of equipment and consumables.

Figure 18: Equipment and consumable flow

36



SVENSK
INSAMLINGS
KONTROLL

; KONTO

| Aid Africa’

4.5.9 Air flow

The prevailing wind is coming from northeast-northwest going to southeast-southwest across the
hospital area. This affects the spread of smoke throughout the site. The main sources of smoke are
the incinerator, the kitchen and the canteen. Two of them are situated toward the west side of the
hospital area which means that the flow of smoke most often exits the hospital fast. However, the
road immediately west of the hospital is highly affected by the smoke. The amount of smoke from
the canteen is little in comparison to the smoke from the kitchen and the incinerator. See the
complete air flow illustration in Figure 19.

Figure 19: Air flow

4.5.10 Stormwater flow

The whole site has a slight slope towards the west. Hence the direction of storm water flowing on
the ground is towards the west as well. This sometimes results in that the soil by the entrance is
moved with the large amounts of water, and that there is a need to add new soil at times.
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4.5.11 All the flows

Below, in Figure 20, is an illustration showing all the different flows at the same time. Looking at
this illustration it becomes evident that there are high chances of congestion in some places - for
example along the path from the family planning to the paediatric ward. One can also see that the
inpatient and outpatient flows sometimes cross and are in the same buildings (for example in the
eye department) - something that is not recommended due to a risk of spread of infections.

Figure 20: All flows
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4.6 Medical zoning and structures

Six different medical zones have been categorized and identified. Those are: inpatient, outpatient,
diagnostics & treatment, support & goods & materials, staff & administration, and public & non-
hospital functions. In the hospital site layout, one should strive to differentiate between those zones
to a reasonable extent. However, some functions will naturally be closely connected to functions
belonging to other zones. The justification of not overlapping zones is to decrease the risk of
transmission of communicable diseases and nosocomial infections, to safeguard the security and
safety of patients, to differentiate between non-sterile spaces and sterile spaces, to ensure
appropriate privacy to patients, to create an environment that minimizes room for errors, and to
ensure a good working environment for the staff.

4.6.1 Zoning today
The illustration below is an analysis showing the current hospital site layout and its functions
divided into the six identified zones.
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Figure 21: Zoning today

Problems with the current zoning at the hospital include:
- outpatient areas are spread out over the whole hospital
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- easy public access to the diagnostics and treatment functions (excluding lab)
- support, goods and material functions are very spread out

- unnecessary public functions are located within the hospital site, such as the college kitchen, the
college social hall

- inpatient and outpatient areas are overlapping

4.7 Needs for renovations, extensions and new constructions
In the following chapter, need for renovations, extensions and new constructions are presented.

4.7.1 Current structures
Below, in Figure 22, is a site plan drawing that shows the current buildings and their usage.

Figure 22: Current buildings and their usage

In the strategic plan for the development of the hospital during 2013-2018 the following table,
Table 9, summarizes what Kolandoto Hospital previously has assessed as needs for actions
concerning the building infrastructure.
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Table 9: Strategic plan

Building Physical State Action to take

OPD Poor and Inadequate space Renovation and Extension
Administration Block Poor Renovation

Laboratory Block Inadequate space Renovation

Pharmacy Poor and Inadequate space Renovation and Extension
Laundry Poor and Inadequate space Renovation and Extension
Main Store Poor and Inadequate space Renovation and Extension

Medical Female and Male
wards

Poor and Inadequate space

Renovation and Extension

Surgical Female ward

Poor and Inadequate space

Renovation and Extension

Surgical Male ward

Poor and Inadequate space

Renovation and Extension

Gynaecological ward

Poor and Inadequate space

Renovation and Extension

Paediatric ward

Poor and Inadequate space

Renovation

Grade | & 11

Inadequate space

Renovation and Extension

Maternity wards

Poor and Inadequate space

Renovation and Extension

Premature Unit

Construction

Construction

Theatre Poor and Inadequate space Renovation and extension
RCH Clinic Poor and Inadequate space Renovation and extension
CTC Inadequate space Extension in progress
TB/HIV Clinic New Buildings constructed Construction

Dental building

Poor

Renovation and extension

Physiotherapy/ Eye Unit

Poor and Inadequate space

Renovation and extension

Mortuary Inadequate space Extension

X-ray Building Poor Renovation

Canteen/staff No Building Contraction of New Buildings
Kitchen Small dilapidated building Contraction of New Building

Resource Center

No Building

Contraction of New Buildings
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Waiting Bay No building Contraction
Path ways Poor Renovation
ICU No building Contraction
Sewerage System Renovated Renovation

4.7.2 Programming the next 10 years

A workshop was held, see Figure 23, with the head of departments at the hospital in which they
through a stepwise process got to discuss and list down the hospitals needs in terms of
buildings/rooms/functions during the next 10 years. There are two outcomes from the meeting: 1) a
comprehensive list with building/room/function needs for the next ten years including justifications
for each need (see appendix 24), 2) a map with suggestions from the staff in terms of placement of
the different needs on the hospital site, see Figure 24.

Figure 23: Workshop with hospital management

Below follows a summary of the building/room/function needs expressed during the workshop. See
Appendix 24 for the full list including justifications.

Diagnostics and treatment:

Separate minor theatre from major
Extend maternity theatre

Causality unit

Recovery room at the theatre

Extend general theatre

Waiting space for laboratory department
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Extend general theatre with sluice room
Separate water supply to the minor theatre
Connect the OT and the CSR buildings
Family planning

Modernize CSR

Labour room with 4-6 delivery beds

OPD:

Expand OPD: room for doctors, waiting room, and registration
Minor theatre at OPD

Eye OPD

Extend RCH: immunization, post-natal exam, waiting area
Move RCH closer to OPD

Waiting bay for patients

Wards:

ICU

Extend paediatric ward

Extend maternity ward

Place for patients to eat outside general ward
Renovate isolation rooms in general ward
Add office room for paediatric ward

New leprosy ward

Room for children at eye ward

New general ward

Playground

New private ward

Malnutrition room in paediatric ward

Support, goods and materials:
Kitchen

Extend mortuary

New modern main store / pharmacy

Staff and administration:

Social welfare office

Resource centre

Social hall

Resting room for doctors, clinicians and lab technicians on call
Administration office

Reception at the entrance
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Below is a map with placement suggestion from the staff:
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Figure 24: Suggestion from staff
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4.7.3 Prioritization among the needs

A meeting with some of the management staff at the hospital was held to identify priorities among
the needs for buildings/rooms/functions that were identified in the programming workshop. In the
meeting the flow analysis and the zoning analysis was presented. After that the programme
summary list was presented and discussed. The staff was asked to prioritize within certain
categories of function needs. 1 being the highest priority to 5 being the lowest priority.

Figure 25: Meeting with hospital management
Below follows a list of the building needs and their priorities:

Diagnostics and treatment

1. Causality unit: for emergency cases and night time

2. Extend maternity theatre

3. Labour room with 4-6 delivery beds

4. Extend general theatre: recovery room, sluice, separate scrub and water supply for minor theatre,
connect to sterilization room,

x. family planning is already under construction

OPD (+ lab)

1. Eye OPD

1. Waiting bay for patients: both outside OPD and inside OPD

2. Move RCH closer to OPD, and extend it with immunization room, post-natal exam, and waiting
area

3. Surgical room at OPD: for minor injuries, bruises, cuts etc

4. Expand OPD: widen doors for accessibility of stretchers, room for doctors, registration room,

5. Parking at OPD: for both staff and visitors, safety is important
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Wards

1. Extend maternity ward

1. New private ward

1. Room for children at the eye ward (will happen when the eye OPD is built)

2. Extend paediatric ward: more beds, malnutrition room, playroom, office

3. General ward: build one new which is for medical male and female, include proper isolation
rooms with separate toilets in the new building, renovate the existing general ward to only be for
surgical male and female, include extension of the existing one for area for leprosy patients,
4.1CU

5. Place for where visitors/relatives can meet the patients who are mobile, recreation/dining
room/space for patients

Staff and administration

1. on call room for doctors, clinicians and lab technicians

2. Social welfare office

3. Resource centre

4. Social hall

5. New layout for the medical officer in charge in the administration office

Support, goods and materials

1. Extend mortuary

2. New modern pharmacy

3. Kitchen

4. Cement floor under the washing lines for laundry

4.7.4 Prioritization within larger and smaller projects

After the prioritization meeting with the staff, it became evident that another type of prioritization
was needed as well - a prioritization based on the size and investment level of the projects instead
of the type of the projects. A reorganized list including all the ’larger’ and ’smaller’ building
intervention projects was made and given to Dr Katani to together with some staff fill in the
priorities with this new division of larger and smaller.

Below follows a list of the priorities in ’larger’ and ’smaller’ building projects:

Larger:

. New eye OPD

. Build causality unit

. New private ward

. Extend maternity ward + labour room 4-6 beds

New RCH closer to OPD

. New pharmacy

. New general ward and reorganize the current general ward
. Extend general theatre

O UA WNNE
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7. Extend paediatric ward

8. Renovate and reorganize OPD
10. Build resource centre

11. Build social hall

12. Build ICU

Smaller:

1. Separate children’s room at the eye ward (happens when the eye OPD is built)
1. Extend the maternity theatre, finish the building

2. Extend mortuary

2. Waiting areas for patients, both inside and outside OPD
3. New layout for OiC in the administration

4. Cement floor under the washing lines

5. Recreational area outdoor for general ward patients

5. New signs by the site entrances

6. Parking for staff and visitors outside OPD

6. New public path

6. Buy ISSB machine

7. Widen x-ray doors

8. Social welfare office

5 Reporton implementations and improvements done in phase 1

During phase one, a small budget was available for small direct interventions. A new submersible
water pump, a water quality test, a pump test and an extension of the maternity ward were
implementations conducted during the first phase.

5.1 Purchase and installation of new pump

A new pump was purchased for the existing borehole, BH1, during phase 1, from the company
Davis & Shirtliff. The new pump is a submersible Dayliff 17/10 and will discharge 17 m3/h at a
total head of 70 m, comparing with the present pump which discharges approximately 5-6 m3/h at
a total head of 70 m. A complete data sheet of the new pump is presented in Appendix 17. The
pump was out of stock in Tanzania, but in order to obtain the pump before the engineering survey
team left Kolandoto, an arrangement to collect the pump from Nairobi was made. This worked out
well and the pump together with additional required equipment, installation material, and technician
to carry out the installation reached Kolandoto at Saturday the 21th of March, see Figure 26.

Also, a new pump schedule was created together with the water staff, presented in Appendix 3.
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Figure 26: Installation of new pump

5.1.1 Issues with new pump

The pump was installed correctly without any problems, but it was still unable to start. The pump
control panel displayed “too low voltage”, and thus it did not allow starting and running the pump.
The voltage was sufficient before it was connected to the pump and its control panel (390V, three
phase), but when turned on, the voltage dropped below the requirements to about 360V in two of
the three phases. The installation was then rewired to bypass the control panel’s alarm functions,
and the pump was able to run without any issues. This however also disconnects the control panel’s
other alarm functions, such as protection against high voltages and dry running.

The technician initially localized the distance to closest transformer as a possible source for the
issue. Further investigation on Sunday 22th however found out that the power line from the hospital
to the pump house was of insufficient quality and size, and the technician considered this as the
possible main reason for the electrical issues. The power line from hospital area to pump house was
constructed in the 1970’s by the hospital at the same time as the borehole was made. This three-
phase power line is overall of poor quality, and the cables have too small cross-sectional areas
which increases the electrical resistance.
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5.1.2 Arrangements for the future

As this borehole is the only source of water for the hospital and the village, a prolonged period
without any pump in use could not be allowed. This, together with the fact that the old pump had
been damaged when dismounted, left the hospital with only one option: to run the pump without
any protection with risk of motor damage as a consequence. In order for the technician to allow this,
an invalidation of the warranty for the pump motor had to be arranged and was signed by Dr Katani
on 25th of March. Despite this, the warranty is still valid for other equipment such as the pump,
installation works and pipes etc.

Furthermore the hospital had to decide how to proceed with these issues; in both short and long
term perspectives. For the nearest future the hospital had two choices; to continue to run the new
pump without any protection or to reinstall the old pump until the power issues was solved. In the
long term the cost of a sufficient source of power had to be compared to the risk of running the
pump without any protection.

To run the pump without protection only entails a risk to the motor itself, other parts such as the
pump and electrical installation are not exposed. According to the technician, the estimated life
length of the motor could decrease from approximately 20 years to around 1-5 years, even though
he was unable to give any guarantees at all. Based on this information, the hospital with advice
from the engineer team and technician, decided to run the new pump in the nearest future, but with
a conservative running schedule to protect the motor.

In longer perspective, a cost/benefit analysis for the expected lifecycle of the pump has to be made
to aid the decisions.

5.1.2.1 Costs to provide sufficient TANESCO power supply and supply electricity

The cost for new power lines and installation is approximately 20 000 000 TZS according to
information given to Dr. Katani in a meeting with TANESCO. The power consumption for the
pump, with 5.5 kW motor and 7 % line losses in the new power line is 5.9 kW. Using the hospital’s
costs for power at 205 TZS/kWh gives a running cost on 1 210 TZS/h. Pumping on average 20
h/day gives a yearly cost of 8 833 000 TZS.

With new power lines, the supply should be enough according to the technician. This could
however not be guaranteed and a new transformer station closer to the borehole could be necessary
also. Dr Katani will continue to discuss with TANESCO to see if they are obliged to supply this to
institutions such as the hospital.

5.1.2.2 Costs to buy and run diesel generator

When a submersible pump starts it needs more power compared to when running. Therefore, a
generator producing 5.5 kW as the motor needs for running is not enough. Instead, a generator of 3-
4 times that capacity is according to Davis and Shirtliff needed, and thus a sufficient generator has
the be at 16.5-22 kW.
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A sufficient diesel generator (at 21kW, see Appendix 18) would cost approximately 21 500 000
TZS and consume 4 I/h. Diesel cost in Tanzania at the moment is about 1 800 TZS, which gives
running costs of 7 200 TZS/h. If the pump runs on average 20 h/day, this equals to 52 560 000 TZS
TZS/year.

It should be noted that this option makes the pump completely independent from the failing
TANESCO power supply as the pump can run regardless of power cuts. However, a drawback of
this option is that the hospital has to set up a scheme for regular diesel collection and supply to the

pump.

5.1.2.3 Estimated costs to run pump without protection

The power consumption for the pump, with 5.5 kW motor and 20 % line losses in the new power
line is 6.6 kW. Using the hospital’s costs for power at 205 TZS/kWh gives a cost of 1 353 TZS/h. If
the pump is run in average 20 h/day, this corresponds to a yearly cost of 9 876 900 TZS.

This is however associated with risks, since the exact life length of a motor running on lower
voltage electricity is unknown. What would break the motor would be heavy wearing of the motor
when running on low voltage, and that the pump would not be able to start pushing the water but
still use power which would heat the pump to malfunction. The latter risk could however be
avoided by installing a flow meter on the outlet pipe from the pump and monitor the system
manually.

Disconnecting the control panel’s other alarm functions will leave the pump exposed to risks of
high voltages and dry running. Running dry is estimated to be a lower risk since it is known that
even in the dry season the borehole produces at least half of current extraction rate (the flow rate of
the old pump). High voltage is a risk originating mainly from lightning strikes. A lightening rod
would reduce this risk and the current cables are dug down. Buying one spare motor should be
considered. This motor should have spare coals in case it will stay out of use for a longer period of
time. However, since the technician estimates the motor to last for 1-5 years, the recommendations
is to keep funds for a new motor available, but buy the motor in case of malfunction.

5.1.2.4 Summary on running costs
In Table 10 a short summary for the running costs for different power options is presented.

Table 10: Running costs for possible power sources. Run time 20 h/day

Power source Cost (TZS)

Per hour  Per half year Peryear Per 10 years Per 20 years

Diesel 2 700 9855000 19710000 197 100000 394 200 000

Electricity (6.6 kW) 1353 4 938 450 9876 900 98 769 000 197 538 000
Electricity (5.9 kW)  1209.5 4 414 675 8 829 350 88293500 176587 000
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5.1.2.5 Lifecycle costs

Three lifecycle analyses for the expected costs associated with the above mentioned options are
presented below. The technician’s estimation of the pump’s life length of 1-5 years is utilised in
each analysis.

The first is made for a long term perspective, Table 11. The long term is set to 20 years, since this
according to the technician is the expected life length for the pump when running protected under
normal circumstances.

Table 11: Long term lifecycle costs

Cost 20 years — Long term (TZS)
Provide sufficient Tanesco supply 20 000 000 + 176 138 050 196 138 050

Buy and use diesel generator 20 000 000 + 394 200 000 414 200 000
Run with current set up (no 8 400 000 to 42 000 000 + 156 553 500 to 190 153 500
protection) 148 153 500

For the medium term, Table 12, lifecycle analysis, half of the long term duration is used.

Table 12: Medium term lifecycle costs

Cost 10 years — Medium term (TZS)
Provide sufficient Tanesco supply 20 000 000 + 88 069 025 108 069 025

Buy and use diesel generator 20 000 000 + 197 100 000 217 100 000
Run with current set up (no 4200 000 to 21 000,000 + 78 276 750 to 95 076 750
protection) 74 076 750

Finally, a short term, Table 13, analysis has been made for a half year lifecycle. This represent the
approximate time to which municipal supplied water might be available.

Table 13: Short term lifecycle costs

Cost half year lifecycle — Short term (TZS)

Provide sufficient Tanesco supply 20 000 000 + 4 403 451.3 24 403 451.3

Buy and use diesel generator 20 000 000 + 9 855 000 29 855 000
Run with current set up (no 0to 2 100 000 + 3703 837.5t05 803 837.5
protection) 3703 837.5
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5.2 Renovation of the general theatre doors

5.2.1 Background and description of problem

Three doors at the general theatre building were not air tight, and they let both air and dust enter
through large gaps between the doors and the door frames. The air and the dust is a potential
problem for the functioning of the machines in the operating theatres. And more importantly, it is a
problem for the patients since the environment in the operating theatres are hard to keep clean. The
air coming through also decreases the efficiency of the AC:s that are in place to keep a good indoor
temperature for operations.

5.2.2 Goal of intervention
The goal of the intervention is that the indoor environment at the general theatre at Kolandoto
Hospital is good for performing operations, and safe for the patients having the operations.

5.2.3 Intervention report

Material for renovating the general theatre doors were bought. The complete renovation of the
general theatre doors was done by the 10th of April. Looking at the doors now, the huge air gaps are
as closed as they can be with this type of wooden doors.

5.3 Extension of the maternity theatre

5.3.1 Background and description of problem

The hospital has a theatre at the maternity department, which is closely connected to the delivery
room. The theatre is supposed to be used for doing c-sections. However, the theatre is not in use due
to that the hospital does not feel like it can guarantee the needed hygienic conditions for performing
safe c-sections. What is missing is an entry room, a proper changing room, a scrub room, and a
sluice room. See preliminary drawing attached.

5.3.2 Goal of intervention
The goal of the intervention is that safe c-sections can be carried out at Kolandoto Hospital.

5.3.3 Output

Patient safety is improved and also efficiency. The c-sections can after this intervention be done
under proper hygienic conditions in a place that is solely kept for doing c-sections. The pregnant
mothers who are in delivery and need emergency c-sections will no longer have to be transported
out of the building, and along an outdoor path, to go into the general operating theatre.

5.3.4 Current status of the intervention
Below follows a list of things that are done:

e foundation and groundwork

e walls

e roof
ceiling
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floor

walkway outside entrance

adjustments to the roofs over the walkways
installation of plumbing and water pipes
installation of electrical wiring

installation of door frames

installation of scrubbing sink

Below follows a list of things that still needs to be done:

installation of doors
adjustment to the ceiling ventilation on the outer between the extension and the old part of
the building

installation of windows
furniture

installation of sluice sink
building of inspection chamber
painting the inside

painting the outside

furniture to the building

buying and installing a new AC

Budget handover: See Appendix 25.

6 Proposals for phase 2

In the following chapter suggestions regarding improvements of water, electricity and buildings are
presented. All suggestions are based on observations, tests and meetings during the field study at
Kolandoto Hospital. All suggestions, including their estimated cost are summarized in Table 14.

Table 14: A summarization of all suggested improvements for phase two, including their estimated cost.

Intervention Cost [TZS]

A new borehole 26 000 000 — 34 000 000
A new generator explicitly for water pump 21 494 000
Chlorination device 14 500 000
Chlorine-based disinfectant 59 000 for 5 kg

Hatches on septic tanks 20 000

Solar powered back-up system 50 000 000 — 90 000 000
Roof over waste area No est.

New water tank 12 200 000

Air condition to pharmacy 800 000 — 1 000 000

A new public path 3 000 000
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ISSB machine 2 000 000
Finish maternity theatre 4 000 000
Social areas outside general ward 3 765 600
Reorganization of imaging dep. 1 345 000
New/extend area at OPD No est.
Plan for causality unit No est.
Plan for new private ward No est.
Plan for new pharmacy building No est.
Plan for moving RCH No est.
Plan for new Paediatrics ward No est.
Plan for new general ward No est.
Plan for renovation of OPD No est.

6.1 A new borehole

Securing the water supply for the hospital in a long-term perspective is vital. Pipes from Shinyanga
is planned to be finished in July, which will provide the hospital, college and surrounding village
with a sufficient amount of water. However, the construction has already been delayed a few years
and investigations of other sources have therefore been conducted.

Drilling a new borehole is an option which would produce more water and possible secure the water
supply for the village. A full hydrogeological survey is needed in order to determine which location
IS most suitable for the new borehole. Negative aspects regarding the construction of a new
borehole are the groundwater dependence on weather season. During the dry season the water
supply could decrease rapidly. In order to determine the extent of the reduction of groundwater in
the area, a hydrogeological survey should be conducted during the dry season. Discussions with Mr.
Amani Nkulo, the hydrogeologist introduced by Wedeco Ltd, regarding a survey were made. The
survey cost will range from 800 000 — 1 000 000 TZS.

Also, additional costs for the construction of a pipe network, electrical cables as well as purchasing
a new pump must be considered.

The boreholes used today for water supply provides the hospital , college and surrounding village
with approximately 23 m3/h, which could be used as a guideline for a new water source. However,
the current borehole is considered shallow and a more thorough investigation is needed.

Contacts with different drilling companies located in Tanzania have been established and complete
tender sheets have been received. A depth of 100 m has been approximated in order to get a
comparison between the companies. The required depth will be investigated in the hydrogeological
survey. All tender sheets are presented in Appendix 19.

6.2 Generator for water pump
As described in chapter 5, problems regarding the power supply were detected during the
installation of the new water pump. Purchasing and installing new power lines are a large
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investment and other options were investigated, see chapter 5.1.2. By purchasing a diesel generator,
which is explicitly used by the water pump, the power supply could be secured. Tender sheets for a
new generator are presented in Appendix 18.

6.3 Chlorination of the groundwater

Chlorination is one of the most effective disinfection processes available and has been in use for
many years. There are different types of chlorine-based disinfectants and all the processes are pH
dependent (WET, Chalmers, 2014). The design of the disinfection process is crucial in order to
obtain the most efficient treatment. High concentration of chlorine will cause bad taste and odour in
the drinking water.

Before using chlorination as a disinfection method, the present tanks must be emptied, cleaned and
disinfected in order to remove contamination (WHO, 2004).

There are different methods for adding the chlorine to the drinking water, for example you can add
chlorine directly to the tanks. An alternative is to use a device called a dosatron, which is connected
to the water pipe. The device adds the correct amount of chlorine into the drinking water (Dosatron,
2015) allowing it to disinfect. A tender sheet for the model Dosatron D20S was provided from
Davis & Shirtliff, see Appendix 20.

In addition to the investment cost for a disinfection device, a yearly cost for chloride has been
approximated. Costs for HTH 65%, a chlorine based substance used for treatment rural areas, were
received from Davis & Shirtliff, see Appendix 21. Usage of 1 kg HTH 65% per day were estimated,
resulting in a yearly cost of 4 300 000 TZS.

During a meeting (20/3 - 2015) with the hospital staff, chlorination were expressed as a desire in
order to prevent disease spreading for villagers, who lives without the possibility to boil the water.

6.4 Hatches on septic tanks

The hatches on the septic tanks in the hospital area are insufficient due to wear. Smell from the
wastewater spreads adjacently to the tanks. Also, mosquito eggs have been observed in the septic
tanks and since mosquitos in the area are carriers of different parasites, reparation of the hatches is
of a health concern. A broken hatch, located outside the maternity ward, is illustrated in Figure 27.

Mosquito breeding in septic tanks is a wide-spread problem in the world, where the most effective
prevention method is mosquito mesh and proper construction of septic tanks (Cameron & Lorenz,
2013).

There are two different hatches at the hospital, one in metal and one in concrete. A hatch made out
of concrete is cheap and can be constructed at the hospital. The metal hatch is more expensive and
need to be purchased from Shinyanga. However, the lifespan of the metal hatch is significantly
longer, and Julius Omango, the staff responsible for wastewater issues, recommended the usage of
metal. Julius Omango estimated the cost for a metal hatch to approximately 20 000 TZS.
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Figure 27: Broken hatch on a septic tank, located close to the maternity ward.

6.5 Solar photovoltaic electricity back-up system

The hospital is connected to the national electric grid in Tanzania, managed by TANESCO. The
grid is however unstable and the hospital severely suffers from common power cuts, which can at
worst have devastating consequences. To mitigate such events, the hospital is in need of an
autonomous back-up system which can supply electricity when the national grid is failing. A system
with photovoltaic (PV) solar cells that charges batteries from sunlight is therefore suggested.

It is not practical or economic feasible to design a system which provides the whole hospital with
PV-generated electricity at all times. Instead, the most critical parts of the hospital have to be
equipped with such back-up systems in order to avoid the most harmful consequences of power
losses. To point out the most critical functions at the hospital, a workshop was held by the
engineering team together with affected medicinal and managerial staff. In the workshop, the staff
had to assign a “critical level” 1-3 to each ward/unit at the hospital (see Table 15). Nine wards/units
were selected as the most critical level, defined as “Risk for immediate life threat to patients”, see
Table 16 below. (The values are taken from the inventory made by the engineering team, see
Appendix 15).
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UNIT

Critical
category

Time without power

Comments

General Ward
General
Theatre

Eye Ward

Eye Theatre
Dental
Laundry
X-Ray
IV-production
Physiotherapy
Maternity
Private Ward
Paediatrician

RCH

OPD
Laboratory
Pharmacy
Administration
Sterilization
room

CTC

Mortuary

R R R W WNWNR N

=

w w N W R RPN

0 (for oxygen machines)

0

up to 6 hours (patient wait)

0
up to 1 day

up to 8 hours

Up to 1 day (have stock)

Up to 1 day
0
0
0

The refrigerators has to keep

cool
Up to 1 day

0 (microscopes, blood analyser)

Refrigerators
Up to 1 day

Up to 1-2 days (depends on

stock)
1 day

4 (fridge temperature), 6 (body)

Eg oxygen machines, lighting to see for IV insert etc.

All equipment, including lighting important. 5-10 to start generator,
sometimes more

Prepare own eye drops. Sterilization

Needs electricity during working hours. Not in use during night

Solar panels strong enough?

Not in use during night, need power during working hours.

Need power during working hours.

As in the theatre. For whole ward (premature health equipment)
Same as general ward

As general ward, but more machines

Danger if bad vaccines is used (refrigerator for vaccines)

Lights, headlamps (spotlights)
Microscopes, Refrigerator and more.
Same as RCH. Medicines need cool storage

During working hours. For general theatre

Only during daytime
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Table 16: List of wards/units regarded as the most critical

Ward/Unit Total Load [W] “Slimmed” load [W]
General Ward 1796 1796
General Theatre 15 356 6116
Laboratory 10 770 1177
Eye Theatre 6 320 2130
Private Ward 1112 1112
Maternity 5394 3089
Paediatrician 860 860
Reproductive and Child Health 876 876
Pharmacy 298 298
TOTAL 42 627 17 454

Additionally, the Table 16 states the total load (effect) demanded by each ward/unit. To optimise
the system for a more feasible design, a “slimmed” load where the most relevant equipment is
supplied for each ward/unit has also been produced. Furthermore, the design of the back-up system
is governed by the amount of kWh needed, i.e. for how many hours the back-up system should be
able to provide power without being recharged by sun light. A more extensive system is needed as
more time is demanded. Four different scenarios, to supply for 15 minutes, 1 hour, 8 hours and 24
hours, have been used for total and slimmed load to compare costs and feasibility, see Table 17
below.

Table 17: Scenarios used for comparing costs for solar power system

0.25h 1h 8h 24 h
Total load (42.6 kW) 10.9kWh 43.7kWh 349.6kWh  1048.8 kWh
Slimmed load (17.5 kW) 44KWh  17.7kWh 141.6 kKWh  424.8 KWh

Cost estimations for respective scenario from two different companies are presented in Appendix
22.

After obtaining cost estimations for the scenarios mentioned above, there was an obvious need to
further bring the costs down. In order to do this, the demands for the suggested backup power
system had to be further reduced. Focus has to be with supplying power to the hospital functions to
which a power cut would mean immediate life threats to patients, i.e. the theatres.

This also means that some parts regarded by the hospital to be critical had to be neglected. Lighting
in the wards, laboratory functions, and medicine, vaccine and blood refrigerators is therefore not
included in this suggestions.

58



SVENSK
INSAMLINGS
KONTROLL

; KONTO

| Aid Africa’

The backup system should be designed as three separated systems: (1) general theatre, (2) maternity
theatre (including delivery room), and (3) eye theatre, i.e. three decentralized systems with one set
of solar panels, batteries and inverters at each site, see Figure 28.
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Figure 28: Overview map over Kolandoto Hospital with areas to be provided with solar power: (1) general theatre, (2)
maternity theatre and delivery room and (3) eye theatre.

The long term intention is to provide all three areas with solar power backup. This should however
be done incrementally and the cooperation with hired entrepreneurs and the system design should
be evaluated after each step. The installed system should also be able to be upgraded in the future,
so that it can accommodate upcoming power demands. It has to be prepared so that solar panels and
battery banks can be expanded without unnecessary costs or work.

6.5.1 Suggested requirements for the backup systems

To make environmental and economical savings it is desired to be able use the generated solar
power even when the batteries are fully charged and not in use. Power generated from the solar
panels at these times should therefore be able to be used for other purposes (lighting or other regular
use).
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The choice of battery type decides the requirements for storage and maintenance. The preferred
type should be gelled batteries, since they need no maintenance and no special ventilated storage.

6.5.2 Special requirements for maternity theatre system

Even though the theatres are the most critical functions at the hospital, there are some urgent
demands in the general, paediatric, maternity and private wards as well. There is one oxygen
machine in each of these wards, and if possible the solar power system in the maternity theatre
should be able to provide backup power for these as well. That would mean one 230V power outlet
in each of these wards connected to the uninterrupted power supply.

6.5.3 Power demands

Please refer to Table 18 to see the specific power demands for each area. Three scenarios is
presented for each area: to be able to provide solar energy for 0.25 h (15 min), 2 h and 8 h. The
“Critical after” column shows the estimated time certain appliances can be without electricity
before patient security is affected. Below each ward/unit is a sum of total kW and kWh from
respective scenario, with an estimation on expected amount of batteries for that purpose (based on
the battery type specified in Table 18).
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Table 18: Specific power demands for each area including total power demand and amount of batteries. Area 1 general theatre, Area 2, maternity theatre including
delivery room, Area 3, eye theatre.

Appliance Amount Load [W]  Total load [W] Critical after Solar power run time
[Pcs] [min]
General Theatre 0,25 2 8 h
Light (tube) 21 36 756 0 756 756 756
Operation lights 1 150 150 0 150 150 150
(small)
Operation lights 1 250 250 0 250 250 250
(large)
Operation bed 1 240 240 0 240 240 240
Air condition 1 2000 2000 0 2000 2000 2000
Electro surg. 1 1000 1000 30 1000 1000
Generator
Suction pump 1 220 220 20 220 220
Anaesthesia machine 1 1500 1500 0 1500 1500 1500
TOTAL 6116 4,896 6,116 6,116 kw
TOTAL 1,224 12,232 48,928 kWh
SUM AREA 1 4,896 6,116 6,116 kw
SUM AREA 1 1,224 12,232 48,928 kWh
Batteries 1 6 23 Pcs
Appliance Amount Load [W]  Total load [W] Critical after Solar power run time
[Pcs] [min]
Maternity 0,25 2 8 h
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Light (tube)

Light (bulb)
Warming machine
Oxygen machine
Suction pump
Oxygen machine
Fridge

Operation lights
(small)

Operation lights

(large)
Operation bed

Electro surg.
Generator
Suction pump

Anaesthesia machine
TOTAL

Oxygen machine
TOTAL

Oxygen machine
TOTAL

Private Ward
1

Paediatrics
1

General Ward

36
40
800
320
90
320
75
150

250

240

1000

220

1500

320

320

900
280
1600
320
90
320
75
150

250

240
1000

220
1500
6945

320
320

320
320
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900
280

320
90
320

150
250

240

1500
4,05
1,0125
0,25
320
0,32
0,08

0,25
320
0,32
0,08

0,25

900
280
1600
320
90
320

150
250

240
1000

220
1500
6,87
13,74

320
0,32
0,64

320
0,32
0,64

900
280
1600
320
90
320
75
150

250

240
1000

220
1500
6,945
55,56

320
0,32
2,56

320
0,32
2,56

kW
kWh

kW
kWh

kW
kWh
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Oxygen machine 1 320 320 0 320 320 320
TOTAL 320 0,32 0,32 0,32 kwW
0,08 0,64 2,56 kWh
SUM AREA 2 5,01 7,83 7,905 kW
SUM AREA 2 1,2525 15,66 63,24 kWh
Batteries 1 8 30 Pcs
AREAS |
Appliance Amount Load [W]  Total load [W] Critical after Solar power run time
[Pcs] [min]
Eye Theatre 0,25 2 8 h
Operation light 1 150 150 0 150 150 150
Anaesthesia machine 1 280 280 0 280 280 280
Light (tube) 10 36 360 0 360 360 360
Light (bulb) 3 40 120 0 120 120 120
Microscope 1 20 20 0 20 20 20
Air condition 1 1320 1320 0 1320 1320 1320
TOTAL 2250 2,25 2,25 2,25 kW
0,5625 4,5 18 kWh
Battery spec.
12 V SUM AREA 3 2,25 2,25 2,25 kwW
200  Ah SUM AREA 3 0,5625 4,5 18 kWh
2,4 kWh Batteries 1 g 9 Pcs
10% Losses
2,16 kWh
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6.6 Roof over waste area

The incinerator is located in connection to an area which is planned to be used for storing the
collected waste. Storing the waste, would allow the staff to burn wastes from all wards at the same
time. However, since the area lacks a roof, the wastes are burned directly when collected from each
ward.

A new roof over the waste area could result in a more limited use of the incinerator, decreasing the
black smoke created from the burning. Having a storage area would also allow the hospital to burn
the waste at a more convenient time, for example the afternoon, when the number of patients in the
area is less significant.

There are other improvements connected to the waste area. Staff who are managing the incinerator
are exposed to dangerous smoke on a daily basis. Exposure could have a negative impact on his
health. Purchasing a mask, boots and appropriate clothing is therefore recommended.

6.7 New water tank

The construction of a new water storage tank is at the moment not regarded as a priority, and the
construction costs of such a tank has therefore not been closer investigated. However, when demand
increase in the future a new storage may be needed.

In 1997, when the Regional Water Engineer’s office made an assessment over possible
improvements to the Kolandoto Hospital water supply, a design for a new 20 m?, 6 m high storage
tower was prepared, see Appendix 23. The cost was estimated to 3 000 000 TZS, which adjusted for
inflation would be equal to about 12 200 000 TZS in today’s values. (The World Bank, 2015) This
can be used as a rough guideline for the expected cost of a new water tower.

6.8 Air Condition to Pharmacy

All drugs provided to patients in the hospital are stored in the pharmacy, see location in Figure 1.
The pharmacy contains of a large storage room, including one fridge, where the most fragile
medicines are stored. The temperature in the storage room often exceeds 25° C which could harm
the drugs and decrease the desired effect of the medicine. Installing an air condition in the
pharmacy will control the temperature level and secure the usage of correct medicine. Cost for an
air condition ranges from 800 000 — 1 000 000 (Dave & G Electricals's store, 2015).

During the possible installation of an air condition the status of the current fridge should be
investigated. Medicine which requires a low temperature are stored in the fridge and extensive
power cuts could harm the drugs. There are three alternatives to improve the current system; buy an
additional fridge where ice can be stored, connect the current fridge to the solar powered back-up
system or buy a new solar powered fridge. Connecting the fridge to the back-up system is however
not recommended since this will only provide the fridge with approximately two hours of extra
power.
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6.9 A new public path

This proposal originates from the analysis of flows through the hospital. The aim of the proposal is
to have less congestion around the paths in front of the family planning and care treatment clinic
(CTC). Today all visitors that to the general ward, the paediatric ward, the maternity ward and the
private ward start by walking up to the family planning building, and then from there go to the
different wards. A new piece of a public path from the entrance square towards the general ward
(left in the illustration in Figure 29) would be useful for all visitors to the general ward and the
paediatric ward. The visitors going to the eye ward today pass over the parking area where the
hospital is planning to build a new eye clinic building. A new public path from the entrance square
towards the outpatient areas (right in the illustration in Figure 29) and the path connecting to the eye
ward would be useful for visitors going to the eye ward. Both of these paths would also be useful
for staff walking between the general ward and the laboratory in the main outpatient area.

& M=l | L ;\; || N
': g N st ' i

wf ] |

"'i;ATE

-l:] GENERAT ég”hm HEN] ] = |
P TAINERS | |
] |4 N ] j (e
: ' i
J— ( ' |
- ) w |KITCHEN
bbb bad bbb badifbdd . OO
| * —- h
™y * ‘ﬁ H
i ! " - ] .
PO (g ] glt"b* ' GENERAL THEﬁr;E} gm
: L"T‘El:I__ﬁ:?::_.__ AT PARKING
: in
(5{ b 1o il
| : K Y [
= S | S, e |
[ FHYSID. ULTRASOUND) !
FAMIGY PLANNING | [ ‘
qf“"‘, @ . & 5| STERW XRAY | [FILAUNDRY
L 1l
3 OJ MATERNITY |E | 2
P r T 1 DENTAL &™ —
0 5 1m
] ] |
Figure 29: New public path
New publicpath oo Current visitor flow
New eye clinic buildings — Future visitor flow

65



SVENSK
INSAMLINGS
KONTROLL

; KONTO

| Aid Africa’

6.10 Buy an ISSB machine
There is a possibility of introducing a new building technique to the hospital.

In Nairobi, | (Annika), went on a study visit to an engineering company that makes block presses
used for producing interlocking stabilized soil blocks (ISSB), called Makiga Engineering. There are
several benefits with using the ISSB blocks and machine illustrated in Figure 30. First, is that the
cost of the building will be drastically less than when building with for example cement blocks, due
to that the soil block technique will require much less cement to make, and the interlocking
building technique requires very little mortar in comparison to non-interlocking. Second, the
material used for construction of a building can most often be the soil existing on the site, which
also reduces the cost of construction as well as minimizes transport of materials. Third, the machine
takes four people, with a little bit of training, to operate which means that you bring an income
generating activity to the local community using the technique. A complete brochure from Makiga
Engineering is attached in Appendix 26. The price list from Makiga Engineering is in Appendix 27.
In addition to the cost of buying the machine, one also has to budget for transport and import costs,
as well as training costs in operating the machine.

Figure 30: ISSB machine

Before buying one of these machines a lot of questions has to be answered. Who will own the
machine? Who will be responsible for manufacturing the blocks? Who should be trained in
manufacturing the blocks? Who should be trained in building using the blocks?

During the last week on site | found out that Allan Kiberiti (working at the pharmacy in the
hospital) knows a place that sells such machines in Tanzania. He also has plans to use his own
machine and produce similar blocks nearby Kolandoto.

Proposal: Since there already is a way for the hospital to buy this type of blocks locally, maybe it is
no longer needed to buy a separate machine for the hospital, but to support the hospital in using
blocks already produced close to the village.
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6.11 Finish the maternity theatre extension

The maternity theatre extension is already under construction. In case the hospital does not have the
money needed to finish the construction within a reasonable timeframe, a suggestion is to fund the
remaining parts of the construction as well.

Budget: approximately 4 000 000 TZS
See Appendix 25 for the budget situation on the maternity theatre extension the 10th of April 2015.

6.12 Social areas outside general ward

6.12.1 Problem description

Problem description: The general ward accommodates both patients who are immobile and
mobile. The more mobile patients sometimes get bored from trying to stay in bed the whole day
and are hence often walking outside the ward to sit along the walkway. Relatives bring food for the
inpatients three times per day. Patients sometimes eat the food by their bed, but many also walk
outside to sit along the walkway, on the walkways or on the ground to eat.

Proposal: The proposal is to build social areas for inpatients in connection to the general ward. The
social areas should facilitate for sitting under a roof. Some of the activities that would take place in
the social areas include: looking at nature, breathing fresh air, playing games, talking/socializing,
watching other people passing by, and eating the food brought by relatives. It has been shown that
patients recover/heal faster if they have regular contact with family and nature.

Figure 31 is a section sketch showing the current walkway leading to the general ward in the
middle. The suggestion is to add two new roofs along that walkway, one on each side, under which
benches and tables are built. A closer assessment of exactly where along the path this is suitable,
and how many seating places can be included, along with a more detailed design, should be made
before implementation is started.

Cost estimation: A preliminary cost estimation for a section of benches and roof on one side of the
existing walkway for 10 meters is provided in Appendix 28. The total cost estimated for those 10
meters is 1 046 000 TSH. A guess is that it would be good to provide such social areas for
approximately 30 meters in total, which means that a budget on approximately 3 138 000 TSH is
advisable. While budgeting for such an intervention it is however advisable to maybe increase the
budget with minimum 20%, which makes for 3 765 600 TSH.
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6.13 Reorganization of the imaging department

Problem description: The layout of the imaging department today, Figure 32, is a problem since
the doors for entering the department are too narrow for a stretcher to go through without trouble.
This means that there are situations in which patient who cannot walk have to be carried on his/hers
mattress to be able to enter the x-ray room. This is troublesome, dangerous and painful for the
patients who sometimes are severely injured. The current entrance situation also causes the patients
going for x-ray to have to enter and then turn back 180 degrees in the building which makes taking
an x-ray even more troublesome for the patient and the staff.
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Figure 32: Current layout

Proposal: The proposal, in Figure 33, includes changing the layout of the imaging department to
facilitate for an easier and not dangerous entrance situation for patients. The proposal includes three
modifications to the building: 1) Exchanging a current window in the x-ray room to become a door.
This window is 1260 mm wide, and the staff express that a door this size would also be enough for
patients on stretchers. The door has to be thick with metal protection. 2) Remove one old piece of a
wall in the current reception room to make the room have enough space for accommodating
ultrasound examination activities. Before making this one has to ensure that the stability of the
building structure is not affected. 3) Building a floor and roof for the new waiting area. It is an area
of 2.8 m times 5.1 m. This probably requires four new pillars.
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Figure 33: Proposed reorganization

Cost estimation: A preliminary cost estimation is provided in Appendix 30. The total preliminary
cost is 1 345 000 TZH.
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6.14 New/extended waiting areas for patients at the OPD

Problem description: The area for waiting at the outpatient department building, see Figure 34, is
often overcrowded - both before registration outside the outpatient (OPD) building, and after
registration waiting for the seeing the doctor inside the OPD.

Proposal: The suggestion is to build new and/or extended waiting areas for patients both inside and
outside the OPD building. However, this need was not fully identified until late during the study
visit and hence there is no design proposal for how to do this. To make new waiting areas at the
OPD requires a process of size estimation, assessment of technical preconditions of the building,
design proposals, detailed budget and then implementation.

Figure 34: Current waiting areas at OPD
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6.15 Plan for a causality unit, a short stay ward and an extension of the general
theatre

Problem description: One of the most troublesome flows at the hospital today is the flow of
patients arriving in a state of emergency. The main issue is that the emergency flow (see section
4.5.3) is too inefficient to provide good emergency care, and has no assigned place as to where the
care should take place. Highest up on Kolandoto Hospital’s list of priorities for larger building
projects is to build a causality unit (see section 4.7.4). Kolandoto Hospital has also expressed that
such a causality unit should include some observation places for patients who might not need to
stay at the hospital for long or for patients who need a bit of closer attention for a while before
being able to receive care in the general wards. This could be called a ’short stay ward’. In addition,
the hospital has also expressed that there is a need of renovating and extending the general theatre.
Looking at the draft masterplan (not included in this report, but will be done and ready to read in
June 2015), the area for building a causality unit is around the current general theatre. Due to the
closeness of the areas and the needed proximity of these units, it is recommended to plan for the
causality unit at the same time as planning for a short stay ward and an extension of the general
theatre.

Proposal: The proposal is to use phase 2 to make a detailed plan concerning the design, funding
and construction of a causality unit, a short stay ward and an extension of the general theatre. And
at the same time plan for a phase 3 of the collaboration project between Kolandoto Hospital, 1 Aid
Africa, Engineers without Boarders and Architects without Boarders to include the construction of
the causality unit, the short stay ward and the extension of the general theatre.

Preliminary programme description (to be reassessed during the planning):
Causality unit and short stay ward should include:
e A drop off area for ambulances
e A waiting room
e Reception room approximately: with examination bed, IV drip stand, cupboards etc
e Consultation room: with examination bed, desk etc
e A space for attending minor injuries: with bed, shelves, trolley etc
e A storage room: for drugs and medical supplies
e One female observation room: with space for 2 patients
e One male observation room: with space for 2 patients
e Easy connection to the walkway outside the current physiotherapy building for further
transport of patients to general theatre, the maternity theatre, or the wards.
e WCs

Renovation of the general theatre should include:
e A rrecovery room
e Separate water supply to minor theatre
e A ssluice room for the minor theatre
e A larger sluice room for the major theatre
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e Possible closer connection between the central sterilization room and the general theatre

6.16 Plan for a new private ward and an extended maternity ward

Problem description: The current maternity ward has 22 beds and two delivery beds in the
delivery room. Once Kolandoto Hospital fully becomes a Council Designated Hospital maternal
health care should be provided for free and then a large increase in the number of pregnant mothers
coming to give birth at Kolandoto Hospital is expected. When that happens, the current amount of
inpatient beds and delivery beds will not be enough.

The private ward today has 16 beds divided in two levels: private | and private Il. Patients who
choose to get admitted to the private ward pay more than other patients in the other wards. This
provides for a good opportunity for income to the hospital. An idea from that Kolandoto Hospital
has is to build a new private ward to even better standards in terms of toilets, washrooms, and
indoor climate. This would make it attractive for several companies to use Kolandoto Hospital as
their standard hospital if their employees need hospital care, and would hence also be an even better
income opportunity for Kolandoto Hospital.

Proposal: The private ward and the maternity ward are currently located in the same building. The
proposal is to use phase 2 to make a detailed plan concerning the design, funding and construction
of building a new private ward and extending the maternity ward to use whole existing building.

Preliminary programme description (to be reassessed during the planning):
Private ward:

e Private | to have 10 single patient bed rooms with separate toilets and washrooms
Private 11 to have 5 twin patient bed rooms with separate toilets and washrooms
Nursing station
Medication room
Store room for bed sheets etc
Store room for tables and other bigger things
Preparation room with equipment for dressing, injections etc
Sluice room
Counselling room

Maternity ward:
e Include 50 beds
A delivery room with 4-6 delivery beds
An antenatal room with 20 beds
A post-natal room with 15 beds
A premature room with 10 beds
A post-caesarean room with 5 beds
Toilets and washrooms
An examination room
A C-section operating theatre including changing room, scrubbing room and sluice room.
Nursing station
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Medication room

Store room for bed sheets etc

Store room for tables and other bigger things

Preparation room with equipment for dressing, injections etc
Sluice room

6.17 Plan for a new pharmacy building

Problem description: The current pharmacy department is made up of 4 units: the main-
store/pharmacy, the supply store, the dispensary, and the infusion/IV-production unit. The main
store is where most medications are kept and also other supplies. Staff from the different
departments and wards come here to collect medications. Medical supplies are transferred from the
main store to the supply store, from which staff from different departments and wards can collect
medical supplies. The dispensary room is located in the outpatient department, and is only used for
dispensing medications to outpatients. The staff from the dispensary comes to the main store to
collect medications. The infusion unit produces IV-fluids that are then stored in the main store.

The main-store/pharmacy is in the most urgent need of improvement. The current problems with the
facilities for the main store today are:

e Toosmall

e Shelves are attached to the walls and get attacked by insects

e Too warm for storage of medication

e Windows leads light into areas that should be dark

e Not enough space for walking with a trolley in the pharmacy

e Difficult to clean due to the small spaces and the floor inclinations

e Lack sinks for washing hands

e Too small doors to bring in larger items
The dispensary unit is identified as too small for Kolandoto Hospital to act as a Council Designated

Hospital. The supply store is assessed to be too small for its current amount of material/supplies to
be kept there.

Proposal: The proposal is to use phase 2 to make a detailed plan concerning the design, funding
and construction of a new main-store/pharmacy building.

Preliminary programme description (to be reassessed during the planning):
Main-store/pharmacy building:

e Total size needed is estimated to be approximately 180 sqm.

e Storage room with AC, no sunlight reaching the medications, free standing 2 m high

shelves, space for trolley to be used in the room,

e Fridges to keep certain medications extra cool

e One office for dispensing to the wards

¢ One office for management of the pharmacy department

e Sink for hand washing
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e Floor should be easy to clean

6.18 Plan for moving the RCH

Problem description: The current Reproductive and Child Health Clinic (RCH) is located in the
south end of the hospital site, while the main outpatient areas and the laboratory department are in
the north of the hospital site. This forces expectant mothers, the mothers and children to first walk
across the whole hospital to the reach the clinic, and then back to the laboratory if any tests are
needed, and then sometimes back to the RCH for consultations. See section 4.5.2 for a flow
illustration of the outpatient flows. The building in which the RCH clinic is today, is also in quite
poor condition at the moment.

Proposal: The proposal is to plan for moving the RCH closer to the outpatient department area. A
suggestion is to renovate the current social hall used by the college students to become the RCH
clinic instead. The proposal includes to make a close assessment of the spatial needs of the RCH, a
design for renovating the social hall to host the RCH, and a cost estimation for implementing the
proposed renovation.

Preliminary programme description (to be reassessed during the planning):

e Wwaiting areas

e education room

e place for weighing babies

e room for room for information for preventing mother-to-child transmission of HIV
(PMTCT)

e aroom for HIV early infant diagnosis (HEID)

e an evaluation room

e acouple of storage rooms including space for a refrigerator

e atearoom

e and a room for examinations and a place for the doctor nurse

e apost-natal exam room

e an immunization room

6.19 Plan for a new paediatric ward

Problem description: The current paediatric ward has 23 inpatient beds. Once Kolandoto Hospital
fully becomes a Council Designated Hospital health care for children below five years of age
should be provided for free and then a large increase in the number of patients coming to the
paediatric ward is expected. When that happens, the current amount of inpatient beds will not be
enough.

Proposal: The proposal is to make a close assessment of the spatial needs of the paediatric ward,
make a design and cost estimation for building a new paediatric ward and renovating the existing
one at the same time.
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Preliminary programme description (to be reassessed during the planning):
e At least 50 inpatient beds in total
e 5 beds for patients in need of isolation, with separate toilets and bathrooms
e 30 beds for medical patients: including diarrhoea case room and malnutrition room
e 15 beds for surgical patients
e Nursing station

Medication room

Store room for bed sheets etc

Store room for tables and other bigger things

Preparation room with equipment for dressing, injections etc

Sluice room

Counselling room

Toilets and washrooms

6.20 Plan for a new general ward and reorganizing the current one

Problem description: The general ward is divided into male and female sections. There are 28
beds for females - 13 surgical, 13 medical and 2 for isolation. There are 30 beds for males - 14
surgical, 14 medical and 2 for isolation. One problem is that at the peaks of amount of patients it
happens that some patients have to stay on mattresses on the floor. Staff expresses that the general
wards often are congested and overcrowded. Another problem is that the isolation patients who
have infectious diseases share toilets and bathrooms with the patients in the medical wards. This
can cause transmission of infectious diseases to other patients.

In addition to the current problems, the hospital is also expecting an increase in patients the coming
years when the hospital fully becomes a Council Designated Hospital. Then the amount of inpatient
beds in the general wards will be too few.

Proposal: The proposal is to make a close assessment of the spatial needs of the general wards,
make a design and cost estimation for building a new general ward and renovating the existing one
at the same time. The proposal is to build a new general medical ward on the site of the current
RCH building, and reorganize the current general ward to be only a general surgical ward.

Preliminary programme description (to be reassessed during the planning):
General medical ward - a new building on the site of the current RCH building:

e A general medical female ward with 25 beds, including toilets and bathrooms

e 5isolation rooms for female medical patients, including separate toilets and bathrooms
¢ A general medical male ward with 25 beds, including toilets and bathrooms

5 isolation rooms for male medical patients, including separate toilets and bathrooms
Nursing station

Medication room

Store room for bed sheets etc

Store room for tables and other bigger things

Preparation room with equipment for dressing, injections etc
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e Sluice room
e Counselling room
e Toilet and washroom for staff

General surgical ward - reorganization of the current general ward:
e A general surgical female ward with 30 beds, including toilets and bathrooms
A general surgical male ward with 25 beds, including toilets and bathrooms

Nursing station

Medication room

Store room for bed sheets etc

Store room for tables and other bigger things

Preparation room with equipment for dressing, injections etc
Sluice room

Counselling room

Toilet and washroom for staff

6.21 Plan for renovation/reorganization/extension of the OPD

Problem description: The outpatient department is in the same building as the laboratory. It is a
nicely designed building, with lots of light and air. It has a central courtyard in which patients wait.
Taking care of the rainwater falling on the roofs is integrated in the building design. However some
of the roofs are leaking and rainwater end up in places it should not be.

There is a reception room with storage of patient files. There are two doctors’ rooms, and two
rooms for clinical officers. There is also a small indoor waiting area. There is a room for the
cashier, a room for administration of the national health insurance fund, an evaluation room, a room
split in two for dressing and injections, toilets, and one room for an outpatient dispensary for drugs.
Several of these rooms are too small for their activities, for example the reception room and the
dispensary.

The area for waiting at the outpatient department building is often overcrowded - both before
registration outside the OPD building, and after registration waiting for the seeing the doctor inside
the OPD.

Another problem is that the building is not adapted for people who have trouble walking and need
wheelchairs. There are stairs leading up to the reception at the entrance. And inside the building,
many doors and the half-outdoor corridors are not wide enough for easy navigation.

Proposal: The proposal is to analyse a needed extension, renovation and reorganization of the
outpatient department and what that should include. This need to include an assessment of the
technical conditions of the current building, and the spatial needs for outpatient care the next 10
years. The goal is to create a design proposal with a cost estimation for
renovation/reorganization/extension of the OPD.

Preliminary programme description (to be reassessed during the planning):
e Spacious waiting areas for patients, both outside OPD and inside OPD
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Surgical room at OPD for minor injuries, bruises, cuts etc
Widen doors for accessibility of wheelchairs and stretchers,
Expand the dispensary room,

Expand the reception/registration room

Include parking outside OPD for both staff and visitors
Payment office,

Dressing room

Injection room

Toilets

Several consultation rooms

Space for the dental unit

Space for physiotherapy
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7 Suggestions for the future regarding project management

The survey team suggests that the project in the future should be run as it has during phase one; as a
cooperation between the involved NGOs | Aid Africa, Engineers Without Boarders and Architects
Without Boarders, together with the Kolandoto Hospital management. Furthermore, it is
recommended that |1 Aid Africa together with Dr. Katani still remains as leaders of the project to
ensure a frictionless continuation and to maintain and improve the communication with the hospital.
It is also important that the involvement of the hospital management staff increases even more so
that Kolandoto Hospital owns the project and are entitled to guide the project in the direction they

desire.
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GEOPHYSICAL SITE Y RESULTS SUMMARY FORM
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Name of site KOWMDMF’ 7741 Recommended for construction: l No
Client MEDICRL INCHARGE Disuict: SHINSATIGE. URRBT
% WKot-an~boTo HOSFI771
Village KOLM‘A”'/.O Grid-references:  ........ SrpR Lo L
Ward ILO LoarpboTe. . Date of survey(s): S‘ Sﬁf' to S..7) ‘zS’
S RS R b O S oo e
D51 A < et
Location recommended for construction:  along profile number : D ..................... G
VES no i TR =
....m from VES .....to VES..... ey (/
(ci Coancre
Recommended type of construction: Hand digging / hine drilling// Hand drilling < o s
A A (055
g Expected groundwater salinity: (tick) i
Estimated required depth 75_, m  -low (EC <1000 mmho/cm) ... e
Recommended maximum depth . F5.m - medium (<EC 1000-2000 mmho/cm) N ot ]
Estimated depth to unweathered rock :../92©2. m - high (EC > 2000 mmho/cm) ... - 3:\
2% el
Soil type at recommended construction location : (,ooS’-EP; "“‘7 gﬁ/\lé/f//_/

Rock type at recommended construction location SR e e SR - dl et

GRANI TE
(tick)
Aquifer type at recommended construction location : Weathered rock e
Fault / Fractured zone e N
Geological contact zone  ...............
Sediments DN o,

Construction location bench-marked in presence of client’s representative:

= b
Name:/77KS.. GuTH . PIUGUH - Designation: A A-C/ A TR TORSignature: ....................
Remarks; - Z¥( 4.2 :

Original: ~ Geophysical Site Investigations file Copie§ to: RWE...... DWE....RWSE....RPA....
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X WEDECOLTD

YOUR PARTNER IN RURAL DEVELOPMENT

P.0 BOX 125 SHINYANGA TANZANIA 1BL #255.28-2762197
Tel/Fax +255-28.2762767 Email; Wedecco @ sfricacuilue, co, tz,

Branch office _._S—‘ffr’fw{@ A £.0 Box 12€

WATER & ENVIRONMENTAL DEVELOPMENT CO_LTD

VAN 27.012088-B TIN 100.705.869
TAX PROFORMA INVOICE %oa___

ws___fFoLANDOTo HospliAC

HN2G0
Date |9 |OR IS

VRN : CTIN

Unit | Amount

Qry | Descrlption Price l T.Shs

Cts

=

a%lm[ st for ':1,1285&’3

it ﬁfg;/esr fer ghs -
13:? Folocnépa‘f? f/’@'ﬁt’/

e ;!f,’ 5&%7467‘1’ /‘/tuma}zz(

Sub lowsl 7

(4
Add Var ﬂ ‘

Grand 1ol ‘

Branches: Bariadi, Kahawmna, Meatu, Bukombe, Maswa, Morogoro.
LPO\DRDER No _ Date

DELIVERY NOTE No L ke
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e I

YOUR PARTNER IN DEVELOPMENT
P .0. Box 125, SHINYANGA, Tel: 028-2762767 Fax: 028-2762197.

Water & Environmental Development co. Limited

Cost Breakdown For Pump Test in Kolandoto Hospital

Item No. | 2 ' Descriptions | AmountinTshs
| | Pump test Unit Hiring cost <J> 500,000.00

2 ' I’r;u;sp«vn Losl;’:)& return (Vlzjqruib-r;c?tg(;()kms x 1,500/= | 90.000.00 |

=3 1 Fuel for Generator 50litres @ 2.000/= o | 100.000.00

4 | Labor Charge (Cadsartiabory = =~ 2 50,000.00 |
5 | Professional fee e ~200.000.00 |

'SUB TOTAL ©940,000.00 |

~188,000.00 |

6 ' Add 20% Profit Margin
7 | Add 8% VAT 203.040.00
T | GRAND TOTAL _ 1,331,040.00 |

i S = = e —
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THE UNITED REPUBLIC OF TANZANIA

MINISTRY OF AGRICULTURE, FOOD AND CO-OPERATIVES—WATER DEVELOPMENT
AND IRRIGATION DIVISION

PROJECT PLANNING AND RESEARCH STATION UBUNGO

SoiL AND WATER LABORATORY,
P.O. Box 9291,
DAR ES SALAAM
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Water Quality Laboratory
SHINYANGA REGIONAL
P.0.Box 147,

Tel: + 255 282762895
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THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF WATER

Water Quality Laboratory.,
Shinyanga Region; -~ — -~
P.O. Box 147,

SHINYANGA.
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THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF WATER

Fetephone: MIO - SHINYANGA > WATER QUALITY L ABORATORY
Telephone: 028 - 2762066 P.O. Box 147,
028 - 2762895 SHINYANGA

. 16[03]20K

In replay please quote:
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PHYSICAL AND CHEMICAL WATER ANALYSIS REPORT
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A_"'\ % ¢
A : { ,:(1) PHYSICAL EXAMINATION
-~
* B

> Color, O' 0o mg Pt1
N.T.U. Odour N( L

Appearance:

Turbidity gSw0 |

Settle able matter, (;2' ( %“’. M/l pH 7’ / 2
Taste %00 . Conductivity at !9\69 uS/cm.

Total Dissolved Solids, = Total Nonfiltrable Residue a t 25°C___~

3) CHEMICAL EXAMINATION (In milligrams per liter)

Alkalinity (as CaCO;) Hardness (as CaCO;) Calcium,
Phenophthalei Carbonate, - M Soaert
Toral ol Non Carbonate, - Sodium
~
Total l 3\3 00 Potassium
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¢l o Ammonia Nitrogen__ O ‘5\3 Fluoride_____
Cofper - Oranicoarolens b e XAl ot
lron D'Oﬁ__ Nitrate Nitrozen A O 8&5 wme KMnO 1) 3 \3(P
b e Nifrite Nitrogen__ B D] woviGes " L -
\an (1 /é tal Phosphorous____ = it hase 7 )
TR Orthophosphate . Nitrite o002
v e B e /6 OO Sl O./é___
D

Ammonium

(4) REMARKS

The Wi & ikafuce Gk bﬂ

omlenls ¢ ) F%Du M(\CL dex \@h

CC“_(_PA £ ‘h s rm (‘)RECO\I“F\D\TK’)\
/\ Ck((&é/ﬁ s wﬁwh? Om@@jé@ Ihe Wl s

kttuvwm(m;"@
1682018

Date

Repofting Officer Head of Water Quality Laboratory
MKUU WA MAABARA YA MAL?

S.L.P.147
SHINYANGA,
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THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF WATER

FelephiorieMID = SHINYANGA WALLR QUALITY | ABORATORY
Ielephone: 028 - 2762066 g P.O. Box. 147,
028 - 2762895 SHINYANGA

In replay please quote:

e 15 /201 WD | fofoz /20l

PHYSICAL AND CHEMICAL WATER ANALYSIS REPORT

(1) ORIGIN OF THE SAMPLE
Lolaeoie HaspiTAc
Analysis requested by Ref. No /£
Dated te receiyed at Ihc Laboratory x B / b3 / 020 [ 5
B /65 )38 '

Date collected for analysis Time £

Temp8 ' °C water source BDREH OLE (O‘LE“\

Region 3{‘“ /\/'L{‘HNC, A District ﬂ WNZQP at- Ward /‘4 OMNbO [D
Purpose of sampling \b()/%&f {/C) USQ

Sampling position RO'LA )VDOTO Hm /F) L/ PUM\F HME OZ

Preservative added’type of treatment to water before samplmf.’.

e ", %\
% 5 ( :(7,) PHYSICAL EXAMINATION
n " ‘\. -
s Al N7
Appearance: & g Color. D' 00 mg PVl
Turbidity, Y00 N.T.U. Odour NIC

Settle able matter, [E 2' ( § % MI/1 pH '7' pES
Taste J00 . Conductivity at /Qﬁ & pS/em.

Total Dissolved Solids___ X é 2 / 0 0 Total Nonfiltrable Residue a t 25°C

3) CHEMICAL EXAMINATION (In milligrams per liter)

Alkalinity (as CaCO;) Hardness (as CaCO;) Calcium

Phenophthalein Carbonate o Magnesium

Total Non Carbonate E s Sodium
Total ISO ' OO Potassium
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Copperst - e Organic Nitrogen__ ) e Rermangamate Value__
Iron, S8 ~ O‘ O,L Nurate Nitrogen 0 %L mg KNaO 1) 27' 79_
i o Nitrite Nittogen, - (D000 B.OWD. (5 days) __

Manganese O' 9 7 Total Phosphorous___ = Others: Nitrate______ 2 06
Mercury Orthophosphate____ T S n e ENipite . Q Oo
AT . E 2 Sulphate ,(‘\ ' Oo o RSalinity . oo 70’ 6

Ammonium - - O' 2 i

TR, Wolie ;i
\\M(ix (:G‘Ti\("\ﬁ O‘M"e @N%C%g@é& {/16\"(( %\tk

CC@YCQ\X ,‘ < g:» (;RLCO\I\IF\DATIOV

ace \oL 5132 v e tleagg, (o
?‘3 = ML(WK (Qvawpr

',_\_%.\.G%\Qo_(.f

Date

Repogting Officer Head of Water Quality Laboratory
MKUU WA MAABARA YAMAU)
S.L.P.147
SHINYANGA,
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Appendix 8
ID Description ID Description
WO080 Junction in Main line WQ079 Inlet to General Ward
wo0s1 Tank used by Morgue (1m?3) WO080 Junction in Main line
w082 Elbow Wwo081 Tank used by Morgue (1m?3)
w083 Inlet to General Ward WO082 Elbow
w084 Inlet to General Ward w083 Inlet to General Ward
wQo87 Inlet to RCH w084 Inlet to General Ward
W088 Elbow wQo87 Inlet to RCH
W089 Inlet to RCH w088 Elbow
WO090 Inlet to RCH WQ089 Inlet to RCH
w091 Elbow W090 Inlet to RCH
WQ092 Inlet to three staff houses w091 Elbow
WQ093 Junction WQ092 Inlet to three staff houses
WO094 Inlet Private Ward WO093 Junction
WQ095 Inlet Maternity w094 Inlet Private Ward
WQ096 Inlet Paediatrics WQ095 Inlet Maternity
w097 Elbow WO096 Inlet Paediatrics
WQ098 Junction to College w097 Elbow
w0104 T-Junction WQ098 Junction to College
WO0105 Elbow WQ0104 T-Junction
WO0106 Junction WO0105 Elbow
w0107 Junction to Male Dorm at College WO0106 Junction
w0108 Inlet to Laundry machine at Maternity WO0107 Junction to Male Dorm at College
WO0109 Inlet to Maternity w0108 Inlet to Laundry machine at Maternity
WO0110 T-Junction WO0109 Inlet to Maternity
WO0111 Elbow WO0110 T-Junction
WO0112 Elbow WO0111 Elbow
WWTE1 Tank outside Eye Theatre (1m?3) WO0112 Elbow
WWTE2 Tank outside Eye Theatre (1m?3) WWTE1 Tank outside Eye Theatre (1m?3)
WS1 Location of Pump WWTE2 Tank outside Eye Theatre (1m?3)
WS2 Change of size in Main Line WS1 Location of Pump
WS3 T-Junction WS2 Change of size in Main Line
WS6 Leprosy Tank (20m?3) WS3 T-Junction
WSs7 Valve with leakage on Main Line WS6 Leprosy Tank (20m?3)
WS8 Junction in Main line WSs7 Valve with leakage on Main Line
WS9 Hospital tank (20m3) WS8 Junction in Main line
WS12 Junction in Main line WS9 Hospital tank (20m3)
WS14 Main tank (75m?3) WS12 Junction in Main line
WO077 Elbow WS14 Main tank (75m?3)
WO078 Inlet to General Ward

xii
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Appendix 9

Pipe ID |Diameter (mm) |92 25.4
48 76.2 93 25.4
49 50.8 94 254
50 50.8 95 254
51 50.8 96 254
52 50.8 97 254
53 50.8 98 254
54 50.8 99 254
55 50.8 100 254
56 50.8 101 25.4
57 50.8 102 254
58 50.8 103 254
59 50.8 104 25.4
64 76.2 105 25.4
65 50.8 106 254
66 50.8 107 254
67 38.1 108 25.4
68 38.1 109 25.4
69 38.1 110 254
70 38.1 111 254
71 38.1 112 25.4
72 38.1 113 25.4
73 19.05 115 254
74 254 116 254
75 254 117 50.8
76 254 118 254
77 254 119 254
78 254 120 38.1
79 25.4 121 25.4
80 254 122 25.4
81 254 123 254
82 254 125 254
83 254 127 25.4
84 254 128 254
85 254 130 254
86 254 134 50.8
87 254 135 19.05
88 254 136 19.05
89 254 137 38.1
90 254 138 254
91 254 139 254
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TZS 789:2008
ICS: 67.060.20

TANZANIA STANDARD

Drinking (potable) water — Specification

TANZANIA BUREAU OF STANDARDS

©TBS 2008 Second Edition 2008
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TZS 789:2008

This Tanzania Standard was published under the authority of the Executive Coundil of Tanzania
Bureau of Standards in 2008 —-05-20.

The Tanzania Bureawu of Standards (TBS) is the statutory national standards body for Tanzania
established under the Standards Act No. 3 of 1975, amended by Act Mo. 1 of 1977,

The Chemicals Divisional Standards Commiftee under whose supervision this Tanzania
Standard was prepared congists of representatives from the following organizations:

Tanzania Oxoygen Limited (TOL)

General Tyre (EA) Lid. Arusha

Minisiry of Industry, Trade and Markeiing

Manzour Daya Chemicals

Muhimbili University of Health and Applied Scences (MUHAS)
*Govemment Chemist Laboratory Agency (GCLA)

Genesis Invesiments Lid.

Emunio Tanzania Limited

Petro-Products Testing and Chemical Laboratory

Tanzania Industrial Study and Consulting Organization (TISC0)

The organization marked with an asterisk (*) in the above list, fogether with the following were
directly represented on the Technical Commitiee entrusted with the preparation of this Tanzania
Standard:

Mational Emvironment Management Council (MEMC)

Dar es Salaam Water and Sewerage Corporation (DAWASCO)
Ministry of Water

Vice President's Office—Depariment of Emvironment (VP-DOE)
Drar es Salaam Water and Sewerage Authority (DAWASA)

Tanzania Bureau of Standards
P. O. Box 9524

Dar es Salaam

Tel: +255 22 2450258

Fax: + 255 22 2450959

E-mail: info@thstz org

ISBN 9974 64 854 - 5

ETBS 2008 — All rights reserved

XV

SVENSK
INSAMLINGS
KONTROLL



>y

| Aid Africa’

TANZANIA STANDARD TZS 789: 2008

Drinking (potable) water — Specification

0 Foreword

Water constituents may affect the taste, colour, general appearance and smell of water and the
uzer will evaluate the quality and acceptability essentially on these criteria.

Thiz Tanzania Standard was part of TZS 574:1999, Method of test for the quality of drinking
water. The standard gave requirements for both drinking waters and bottled drinking waters.

Thiz Tanzania Standard will cover only requirements for drinking (potable) water. This
Tanzania Standard is a revision of the first version finalized in 2004.

This Tanzania Standard has been prepared with assistance from:

KS 05459 Part 1-1996, Specification of dnnking water — Reguirements for drinking
water, publizhed by the Kenya Bureau of Standards (KEBS).

EAS 12; 2000, Drinking (pofable) water — Specification, publshed by the East African
Standards Committes.

Maji Review Vol 1, 1974, Temporary Sfandards of Domestic (Potable) Walers, published
by the Ministry of Water Development and Enengy.

Guidelines for drnking waler guality Vol 1 — Recommendation, published by the World
Health Crganization (WHO) (1984).

This second edifion cancels and replaces the first ediion (TZS 789:2004) which has been
technically revised.

In reporting the result of a test or analysis made in accordance with this Tanzania Standard, if the
final value, observed or calculated, is to be rounded off, it shall be done in accordance with TZS
4 (=ee dause 3).

1 Scope

This Tanzania Standard prescribes the quality requirements for drinking (potable) water.

It does not incude the: requirements for natural mineral water.

2 Field of application

This Tanzania Standard prescribes the quality requirements for drinking (potable) water
distributed in the food industry, domestic and catering purposes. it applies to bactericlogical,
ological, virological, physical, chemical and radiclogical quality criteria. It i intended also for
community piped water supplies ie. those water systems senving cifies, municipaliies and

townships, community standpipes and wells and drinking water distributed by tankers. This
Tanzania Standard does not apply to boted mineral waters.

ETBS 2008 — All rights reserved 1
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3 References

This Tanzania Standard makes reference to the following standards:

TZS 574 (Part 1) 2002, Method of test for the gualify of drinking water — Part 1. Physical
methods of test for the qualily in drinking waler

TZS 574 (Part 2): 2002, Method of fest for the quality of drinking water — Part 2 —
Methods for biological and microbiological test for drinking water

TZS 574 (Part 3): 2002, Method of test for the quality of dinking walter — Part 3 Methods
for defermining metal contaminants in drinking waler

TZS 5751997, Code of hygiens for collecting, processing and marketing of natural
mineral water

TZS 573:1997, Specification for nafural mineral water
TZ5 390:1988, Carbonated soft diinks — Specification

TZS 554 (Part 2) 1997, Methods of sampling water quality — Parf 20 Guidance on
sampling fechnigues

TZS 574 (Part 5):2002, Method of test for the quality of drinking water — Parf 5: Gases,
organic compounds and radicactive fesfs for drinking waler

TZS 605:2000, Unplasticised polyvimyl chionide (PVG-L) pipes for cold potable water

4 Definitions
4.1 drinking water
Shall mean potable water intended for human consumiption.
MNOTE — Carbonated botiled drinking waters flavoured or unflavoured shall be covered in

TZS 380 (see clause 2) and carbonated boftled mineral waters shall be covered in TZS
573 (see dause 2)

5 Requirements

Drinking water shall conform to the requirements given in the following tables and clauses:

54 Water that iz intended for human consumption is supposed to be free from micro-organisms
and

from chemical substances which may be hazardous to health.

5.2 All supplies of drinking water are required o be pleasant and safe to drink. Absence of

turbadity and absence of colour, palatable and acceptable, taste and odour are of the uimost

importance in public supplies of drinking water. The situation, construction, operation and

supervision of water supply, itz reservoirs and its distribution systems shall be such that they

exclude any possible contamination of the water.

5.3 Pipes for potable water supply shall conform to TZS 605 (see clause 3).

2 ETBS 2008 — All rights reserved
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5.4 The requirements for quality of potable water are divided into three categories as shown
below:

5.4.1 Microbiclogical guality requirements

Drinking water should not contain any organizms of faecal origin. The presence of coliform
organisms should be considered as an indication of remote faecal pollution. The presence of
Escherichia coli (fascal coliform) indicates recent fascal pollution, and hence dangerous
condition if found in consecutive sample of water tested. Coliform organisms are those
organisms which are capable of fermenting lactose with production of acid and gas at 35°C —
37°C in less than 48 hours, and are indole negative. Escherichia coli {fascal coliform) are
those organizsms which are capable of fermenting lactose with the production of acid and gas
at 44°C in less than 24 hours, and which are indole positive. The microbiclogical standard to
be aimed at is the same as the WHO one which demands that there be no coliform (E.coli) in
each 100 ml portions (piped water supplies).

5.4.2 Microbiclogical requiremenits and classification of non-chicrnnated piped water supplies

Table 1 — Microbiological requirements

Class of piped waterType of | Coliform count per 100 mil at | E. Coli (fascal coliform) count
test count arc per 100 mi at 44°C

Excellent 0 0

Satisfactory 1-3 0

Suspicious 4-10 0

Unsatisfactory More than 10 ; oF more

For each individual sample coliform should be estimated in terms of the "Most Probable
Number® in 100 mi of drinking water, which is often designated as MPM index or Coli index.
Occurrence of E.coli (fascal coli) in consecutive samples, in less than 100 mil of drinking water
iz an indication of fascal pollution and hence a dangerous situation needing urgent
reciification.

ETBS 2008 — All rights reserved 3
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5.4.3 Physical and chemical requirements

Table 2 — The chemical and physical limits for quality of drinking water supplies

Growp Mo. Substance Unmit Lower Upper
limit lirmit
Tandc: 1. Lead ] mgiL - 0.1
2. Arsemic As mgiL - 0.05
3. Selenium Se mg'L - 0.05
4. Chromium (B+) Cr mgL - 0.05
5. Cyanide CN mgL - 0.20
B. Cadmium Cd mgiL - 0.05
7. Barium Ba mg/L - 1.0
8. Mercury Hg mgiL - 0.001
8. Sihver Ag mgiL - n.m
Affecting 1. Fluoride F mgL - 4.0
human 2. Mitrate NOy mgL 10.0 T5.0
health
Organcleptic 1. Colour TCU 1.5 50
2. Turbidity NTU 5 25
3. Taste - no -
4. Odiour - n.o -
Salinity and | 5 pH - B5 [
hardness 8. Total filterable residue mgiL 500 2000
7. Total hardness mg/L 500 GO0
(CaCOs)
8. Calcium (Ca) mglL Fi:] 300
8. Magnesium Mg mg/L 50 100
10. Magnesium + Sodium mgiL 500 1000
S0y
11. Sulphate (504 ) mg/ 200 GO0
12. Chioride [C1) mgy/ 200 800
Less towic | 13. lron (Fe) mgiL - 1.0
metals 14. Manganese [Mn) mgiL - 0.5
15. Copper (Cu) mg/L - 30
16. Zinc (Zn) mglL - 15.0
Organic 17. BOD (5 days at 30°C) mgiL - 6.0
pollution af | 18. P\ (Oxygen abs mg'L - 20
natural KN
arigin 18, Cadmium, mgiL - 20
20. Ammaonium (MHz + MHS) mgiL - 1.0
21. Total Mitrogen
[Exchuding NOs)
Organic 21. Surfactants [Alloyl mgiL - 20
pollution Benzyl Sulphonates)
introduced 22, Organic matier (as mgiL - 0.5
artificially Carbon in
Chioroform extract)
Z3. Phenolic substances (As | mglL - 0.002
Phenaol}

n.o — not objectionable
n.m — not menticned

XiX
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Table 3 — Radicactive materials
Material Limit
Gross alpha activity 0.1 Bgl
Gross beta activity 0.1 Bgl

4.4 Standards of sanitary profection of water infake and surrounding land

5.4.4.1 Distance to source of confamination: The following distances from sources of pollution
should always be taken into account and be an integral part of every water supply system:

50 metres for pit preview, seplic tanks, sewers

100 metres from borehole latrines, seeping pits, trenches and sub surface sewage
disposal fields

130 meters from cesspools, sgnitary land field areas and graves

In additicn to the above minimum distances, the following precautions must alzo be observed:

a)

b)

c)
d)

e

f)

Domestic ivestock and other animals should be kept away from the intake by fencing
the area of a minimum radius of 50 metres from the installation.

Defecation and urination arcund the intake should be completely prohibited, by law.
Drainage and run-off waters should be led away from intakes.

The water source should be guarded against inundation by the flooding of nearby
nvers.

Sail erosion should be prevented by reforestation and other methods.

Algal growth should be prevented by draining swamps and pocls around the intake or
resenvolr.

54.4.2 Frequency of sampling. Imespective of the size of the populaticn, all types of waters
should be tested at least two times per year — once under dry conditions and once under rainy
conditions.

5.4.4.3

Surface wafer intakes: When water is drawn from rivers, streams, lakes and

reservoirs, the following shall be obeerved in respect of intakes:
a) Intake should be so placed and designed as to draw water that is as clean and
palatable as the source of water supply can provide.
b) River intake should be constructed upstream from villages and industrial factones,
and the intake should be in deep water close to a stable bottom.
c) Small stream intake should comprise a take-pool which can also act as a seffing
“basin”.
ETBS 2008 — All rights reserved 5
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d) Lake intake should as much as possible avoid shore water, avoid sfirming up of
sediments, and seek the clean bottom water.

54.4.4 Sanitary protection: Chlofination of newly built water supplies is advisable before
handing over the water supply to the public.

6 Sampling
Frequency and location of sampling

a) Distances from the source to the testing laboratory should be such as to enable
effective supervision of the bactericlogical quality of the water supply.

k) Freguency of sampling should be based on (i) size of the population served, (ii) nsk of

pollution i.e. distance from and nature of pollution source, (i) nature and extent of
sanitary protection of the source.

c) All rural water supplies should be examined at the following intervals:

Table 4 — Frequency of sampling

Type of | Up to 1,000 Up to 2,000 Up to 5,000
source/populaticn

served

Borehole deeper than | & months 4 months 3 months
8m

Well less than 8 m 2 months 1 month 1 month
Surface water, lakes, | 1 month 2weeks 2 weeks
rvers, springs, dams

d) The minimum number of samples to be taken from a distibution system is calculated
at the rate of one sample per S00 population in addition to the intake or source.

&) The above-prescribed frequency of sampling refers to those water supplies, which on
previous examination showed total absence of faecal coli, if the result of
bactericlogical examination indicates fascal pollution, the water supply in question
should be re-examined within a fortnight, at the latest, imespective of the type of
source or population served.

f) - Supplierauthority should determine key points on the distribution system from which
samples should be collected. On each occasion samples should be taken from
different points.

T Test methods

The test methods shall be camied out according to TZS 574 (Part 1-5) (see clause 2).

i ETBS 2008 — All rights reserved
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L0 AGREEMENT

Ihis AGREEMENT is S af T 3 BETWEEN e Kallnd
Hospial (KNH) ot PO L NG ialize cxBiod ihe chene s
AND
Water and Eavieonmenal Development Compsmy WEDLCC Lud, P. O B
Shunyanga the other
WHEREAS, the client asst e : undersake the x boez 5
west. Lhe borehole s siruate at x 18 SieoTings ~lew
SHINYANGA REGION. In this parceniacd roentt thece IMPOCTIET §
be constdered;

® Step - Drawdown Test

®  (Comnsmant Rate Test

. ,\.q':it'n" Recov ery
Iaree important vanabl rde 2 =eite sy Sepd Ly
and time, Al measuremenns <hall he carmed our manealy md wel =
[EERSN
2.0 THE SCOPE OF WORK
(s, rhe scope of this oeat .

= 5&‘(,‘ draw dow test, 4 steps ch sie =

. frer step-dr: %

L

L]

- zest form

L
3.0 EXPECTED OQUTPUTS
Ar the end of che treld waork the © s p¥ene thee detad
of puesptng test resules. The renare shall g

e Dawc of start. location of the borehole

e  Derails of the well

¢  Drawdown messurenents, time of mexsareenr 2ad dow s
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4.0 CONDITIONS OF CONTRACT

4.1 General Conditions,

-

6.

~J

H.

ITHAT the coniractar shall putsue and complete the work in the manner ay
]nun\_ribcd 19 the su upe of work.

THAT both parues acknowledge 2nd agree that the relatianship between the Cheat
and the Contzactor 15 that of Chenr and 2n 1adependent contriceor,

THAT the Contactar will supply all matedale aml equipment required fur
performing the work, znd the Contracror warrants ikt all mscerials for the
assignment will he of the best quality and goad workmanship

THAT rthe Conmiractor must devate suffimen ame and attenizen (o cnsuse prcper
performance of the job and voreplete the wark on the Complenon Date

THAT the chent will effect payment to the contraceor upan both parties siged e
coatract and according 10 the mace of pavment,

Thar 2)l wazks are 1o be pursued or executed in lime with gven scope of work as per
item 2.0 abnve,

Lhat 3 disputes that may arise in connection with this agreement and that carnot be
settled in a normal muiual discussion shall then be judged through the Tanzanan

laws.
[HAT acither party mav terminate this Apreement without cause and in writea,

4.2 Prerequisite conditons;

The long-rerm sest shall ant commence untl the warer level in e pumped well hias
fully recovered fram the step-drawdown st The static wates level in “re pemped
well shall 2ixo be prezsured.

‘The pump rate for the Lo tetm sest shall he an amouac as derermined by the steo

drawdown test.

1epth to wates levels shall be measured 2t set inservals.

A suffcisnt number of warer level measvrernents shall be made i the pumped well
telowaryg terminazon of the ong-term conliiuous st to esrablish warer-level
recovery. Immeciately upon termination of the test, the depth o wates i the
o he pateecn

pumped well shall be measured at a frequency that carresponds
reqaired during the pumping peried and for such a period of tme ceqquired for rae
water lovel in the well to recover o within B0 - 9064 ol tie warer level ohserverl al

the beginnng of the test.
Wates levels in the pumping well will he recorded as per standazd forms,

5.0 Contract Period

1. THAT the work shall take anc week pniy o compleion zs from 22" Febn
28" Februay 2015. '
2. LTLAT this apreement shall hecome vflectve when sigred by hath oarties

QQ

j
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THE MODE OF PAYMENT

=

o

The Client shall pay the amount of One million three hundred thirty one thousand
{osty only Tanzanman Shillings (VAT inclusive) (I'shs 1,331,040/=).

The cost includes remunerations, company profits, equipment costs, overhead
cost. social charge. insurance, taxes and other costs.

There shall be no cost variations allowed for escalation, inflation or any other
reasens.

The pavment shall be made within thirty days (30) after signing the contract

The payvment will be performed by transferring to the contractor’s bank account.

<The contractor’s Bank Account>

Name of Account: WEDECO LTD
Account No.: 3073500010

Name of Branch: MANONGA
Nane of Bank: National Microfinance Bank
Address of Bank: P.O Box 811, Shinyanga
Swift Code of the Bank: NM1BTZTZ

b

IN WITNESS WHEREOF, the parties have read this Agreement and approved as an

official true binding document for the mutual benefit of both and hereunder substantiated

by their hands to legalize the bond.

KOLANDOTO HOSPITAL (CLIENT)

Signied by :DQ : B& e LGVC\ mﬁ“‘\\ (
Signature g \ﬁcﬁn N\\)

e M EDilca BffceR  INGHRRT

Date

STAMIPL ARG
WEDECO LID-(C0:
Signed by oG Nonppasd~a ) -
Signature .
TITLE Cﬁw N\ow\agsef
Date Q/cg\ 5&\, QOYET

STAMP

Slo/ ost/ ol

ot

S LUDDTI TANTAMIA

7
SERIDE (

-~

«
R iA
)’.at

Nf R v
xi 22,
LU LANGL T

TRACTO

—

e

ﬂ
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ABREVIATIONS/ACRONNOMY

Dr. =  Doctor

Co =  Company

Hr = hour

LTD = Limited

m = M

M3 =  CubicM

PWL = Pumping Water Level

SWL = Static Water Level

WEDECO =  Water and Environmental Development
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1.0 INTRODUCTION:

1.1 Background Information

Kolandoto borehole pumping test report is a result of execution of Contract between WEDECO
Ltd (Contractor) and Kolandoto Hospital (Client) for pumping test of the borehole that situated at
Kolandoto village which was signed on 20/02/2015 by both two parties (WEDECO Ltd of P. O.
Box 125, Shinyanga and Kolandoto Hospital of P. O. Box 1, Shinyanga.

The objective of doing pumping test of the borehole is to determine the capacity of the entire
borehole if it can suffice the community around the area (Hospital patients, staff and villagers)
demand. This borehole was constructed and put into operations in early 1970s, having total depth of
20 m from the ground level. The borehole had no reference on static water level, quantity of water
(yield), maximum water level draw down and recovery after pumping off.

At this moment the borehole is fitted with mono-pump and electric motor which can deliver
10.8m?/hr (according to client test) to the hospital community and neighborhood village
communities which are estimated to be 10,000 people, with this population you need to have an
average of 250m?3/day to suffice their water requirement.

1.2 Location

The borehole is located in Kolandoto village of Shinyanga Municipality in Shinyanga Region; it is
about 1 km South West of Kolandoto hospital premises. The hospital is situated at about 14kms
North East of Shinyanga Municipal town centre along Shinyanga — Mwanza high way.

1.3 Information from the study
1.3.1 Status of the borehole:

Total borehole depth: 20.0m below ground level.
Static water level: ~ 6.90m below ground level.

Borehole lining size: steel 6 inches diameter.
Pumping water level: 11.62m

Drawdown: 4.72m
Average Yield (discharge rate): 13,0001/hr (first pump) and
Average Yield (discharge rate): 23,2901/hr (Second pump)

1.3.2 Status of the mono pump and pump riser and rods:

The pump and motor are in good working conditions, it delivers 10.8m3/hr which is equivalent to
259.2m3/day if pumping for 24 hrs nonstop.

XXiX
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2.0 DATA COLLECTION AND ANALYSIS

2.1 PUMPING TEST DATA COLLECTION

A pumping test was conducted on 21 February 2015; using a pumped well as an observation well.
The discharge rate of the well was monitored using a 22 litres bucket and stopwatch. A calibration
test was used to determine the step test from which a constant rate discharge was established by
changing pumps of different capacities (from 13m?/hr to 23.29m3/hr.

2.2 CONSTANT RATE DISCHARGE TEST:

During the pumping test water level drawdown was monitored in the pumped well and the
drawdown data was collected using a sound transducer electric well sounder. After about 8.15 hours
of pumping the borehole with 23.29m%hour; noticeable drawdown was observed and hence
establishing a maximum pumping water level (Max.PWL). The two hours duration each to
determine the discharge of the constant rate discharge for the pump with 13,0001/hr and 6.15hrs
duration each to determine the discharge for the pump with 23,2901.hr. All the data collected from
the well during the test are attached. The water level recovery for this borehole resume up to 7.50m
in one hour time against the static water level of 6.90m, which signifies that the well has determined
sufficient yield.

3.0 CONCLUSIONS AND RECOMMENDATIONS:

3.1 CONCLUSIONS:

i) The Kolandoto hospital borehole is at about 50m from the river valley whereby the former
abandoned water source (shallow well) situated which was fitted with surface pump. In
Shinyanga these months of December to April are the rain season; therefore the results of
the pumping test observed are termed as of rain season; in this case we suggest another well
pumping test to be done during dry season to determine average well yield (ground water
recharge) for the all two seasons.

i) The present results from the pumping test analysis indicate that the borehole area is suitable
for water supply development and it is anticipated that if sited more down to the river valley
you may strike more water. This comment was built up since the borehole depth of 20m is
too shallow, the tapped aquifer (formation) might be dried up if there is long drought (short
rain season).

iii) Due to estimated population at the entire area; new pump of big capacity may be purchased
and installed after a comprehensive survey, system redesigning of the transmission main and
distribution network.

iv) Chemical analysis and bacteriological tests are recommended for in-future borehole record
and for disinfections whenever required.
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CONSTANT RATE PUMPING TEST DATA SHEET
Well number : Aquifer m -gl
Name of well Casing m -gl
Location (coordinates) : E/ N | Screen m -gl
Sub Village :KOLANDOTO Open Hole m -gl
Village :KOLANDOTO Diameter Casing : 6
Ward :KOLANDOTO Diameter Screen : 6 “
District :SHINYANGA (MC) Pump Type : SUBMERSIBLE
Total depth of well 20M Depth Pump Inlet : 19 M m -gl
Abstraction well Initial Water Level ;.  6.90 M m -rl
Elevation ground level : M Reference Level 0.3M m+ql
Date : 21/02/2015 to 21/02/2015
PUMPING RATE 13 mé¥hr RECOVERY
Elapsed | Water Draw Discharge | Time Elapsed | Water | Residual | Calculated
Time Time (t) | Level Down Q) I/h Time (t) level Draw Recovery
Minutes | Below (s) m Minutes | Below down
Ref. level m Ref (s)m
level
13.00 0.0 6.90 13mé/h 0.0
0.5 0.5
1.0 1.0
1.5 15
2.0 2.0
2.5 2.5
3.0 3.0
3.5 3.5
4.0 4.0
4.5 4.5
5 8.70 13mé/h 5
6 6
7 7
8 8
9 9
10 9.02 13mé/h 10
12 12
14 14
16 16
18 18
20 9.21 13mé/h 20
25 9.30 25
30 9.52 13mé/h 30
35 35
40 40
45 45
50 50
14.00 60 60
70 70
80 80
90 90
100 100
110 110
15.00 120 9.69 13m?/h 120
Remarks:
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CONSTANT RATE PUMPING TEST DATA SHEET
Well number Aquifer m -gl
Name of well Casing m -gl
Location (coordinates) : E/ N | Screen m -gl
Sub Village :KOLANDOTO Open Hole m -gl
Village :KOLANDOTO Diameter Casing : 6
Ward :KOLANDOTO Diameter Screen : 6 “
District :SHINYANGA (MC) Pump Type : SUBMERSIBLE
Total depth of well 20M Depth Pump Inlet : 19 M m -gl
Abstraction well Initial Water Level :  8.50 M m -rl
Elevation ground level : M Reference Level 0.3M m+ql
Date : 21/02/2015 to 21/02/2015
PUMPING RATE 23.29 m*/hr RECOVERY
Elapsed | Water Draw Discharge | Time Elapsed | Water | Residual | Calculated
Time Time (t) | Level Down Q) I/h Time (t) level Draw Recovery
Minutes | Below (s) m Minutes | Below down
Ref. level m Ref (s)m
level
15.45 0.0 8.50 23.29m%h 22.00 0.0 11.62 4.72
0.5 0.5
1.0 1.0
15 1.5
2.0 2.0
25 2.5
3.0 3.0
35 35
4.0 4.0
4.5 4.5
5 10.25 23.29m%h 5 8.50 1.60
6 6 8.29 1.39
7 7 8.20 1.30
8 8 8.13 1.23
9 9 8.09 1.19
10 10.27 23.29m%h 10
12 12
14 14
16 16
18 18
20 20 7.81 0.91
25 10.42 23.29m%/h 25 7.74 0.83
30 30
35 35 7.64 0.50
40 10.71 23.29m%h 40
45 45 7.57 0.67
50 11.28 55 7.50 0.60
16.45 60 11.28 23.29m%/h 23.00 65 7.46 0.56 4.16
70 70
Remarks:

XXXii



m SVENSK
INSAMLINGS
konTo | KONTROLL
° ° ®
| Aid Africa
CONSTANT RATE PUMPING TEST DATA SHEET
Well number Aquifer m -gl
Name of well Casing m -gl
Location (coordinates) : E/ N | Screen m -gl
Sub Village :KOLANDOTO Open Hole m -gl
Village :KOLANDOTO Diameter Casing : 6 “
Ward :KOLANDQOTO Diameter Screen . 6 “
District :SHINYANGA (MC) Pump Type : SUBMERSIBLE
Total depth of well 20M Depth Pump Inlet : 19 M m -gl
Abstraction well Initial Water Level :  6.90 M m -rl
Elevation ground level : M Reference Level 0.3 M m+ql
Date : 21/02/2015 to 21/02/2015
PUMPING RATE 23.29 m%hr RECOVERY
Elapsed | Water Draw Discharge | Time Elapsed | Water | Residual | Calculated
Time Time (t) | Level Down Q) I/h Time (t) level Draw Recovery
Minutes | Below (s)ym Minutes | Below down
Ref. level m Ref (s)m
level
80 11.28 23.29m%/h 80
90 11.62 23.29m%/h 90
100 100
110 110
17.45 120 11.62 23.29m%/h 120
150 150
18.45 180 11.62 23.29m%/h 180
210 210
19.45 240 11.62 23.29m%/h 240
270 270
20.45 300 11.62 23.29m%/h 300
21.45 360 11.62 23.29m%/h 360
22.00 420 11.62 23.29m%/h 420
480 480
540 540
600 600
660 660
720 720
780 780
840 840
900 900
960 960
1020 1020
1080 1080
1140 1140
1200 1200
1260 1260
1320 1320
1380 1380
1440 1440
Remarks:
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Borehole No.: Village:

Site Supervisor:

KOLANDOTO

Pump Test by: WEDECO LIMITED

Weather: RAIN

BOREHOLE DATA
Depth of Open Borehole (m)

Casing Depth (m): From:
Casing Diameter (m): 6.
Screen Depth (m) : From:

District:

SHINYANGA MC

On Site Personnel: YUSUPH CHARAMANDA

To:

To:

Screen Diameter: 6.

SW.L (m).: 6.90m.

(before start of test)

PUMPING TEST DATA

Type of Test Step test Constant Discharge Others
If other, Explain:

Pump Type: SUBMERSIBLE Pump Diam(m): 1.5

Pump intake Depth (m): 19m.

Discharge measured using: Flow meter v-Notch 44 gallon Drum / Bucket

Discharged pipe used: YES NO Length (m) 1B5m

TESTING

INFORMATION

Start Date: 21/02/2015 Finish Date: 21/02/2015

Pumping Test

Start Time: 13.00 Finish Time: 15.00

Test Length (hrs) 1 hrs

Recovery Test

Start Time: 15.00 Finish Time: 15.45

Test Length (hrs): 0.45 hr.

COMMENTS / PROBLEMS

Hydrogeologist / Supervisor:

Contractor Incharge
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Borehole No.:

Site Supervisor:

Village:

Drilling Company: WEDECO LIMITED

Weather: RAIN

BOREHOLE DATA

Depth of Open Borehole (m)

KOLANDOTO

District:

SHINYANGA MC

On Site Personnel: YUSUPH CHARAMANDA

Casing Depth (m): From: To:

Casing Diameter (m): 6”.

Screen Depth (m) : From: To:

Screen Diameter: 6”.

SW.L (m).: 8.50m.

(before start of test)

PUMPING TEST DATA

Type of Test Step test V Constant Discharge V Others
If other, Explain:

Pump Type: SUBMERSIBLE Pump Diam(m): 1.5

Pump intake Depth (m): 19m.

Discharge measured using: Flow meter v-Notch 44 gallon Drum / Bucket

Discharged pipe used: YES NO Length (m) 1B5m

TESTING

INFORMATION

Start Date: 21/02/2015 Finish Date: 21/02/2015

Pumping Test

Start Time: 15.45 Finish Time: 22.00

Test Length (hrs) 6.15 hrs

Recovery Test

Start Time: 22.00 Finish Time: 23.00

Test Length (hrs): 1hr.

COMMENTS / PROBLEMS

Hydrogeologist / Supervisor:

Contractor Incharge

XXXV



SVENSK
INSAMLINGS
KONTROLL

QQ

| Aid Africa’

Q

Appendix 13

SRUNTG)KN @u\.&(.@&u‘r&ﬁ

S9s$5¥ Yatd
A - ey

INGE eaaws] z11 | ooove
() owny T
00004 | */9008 i o § ko wsuin | wuwnn 0 INONg [owaws 0009t
B oaeny 0 I 000%E
TNONB_[INONS 2901 | ooozs
| waeny | snoun 300 0| INNNE_|INONG [ swses 000LF
| | ; T8 06 100+300°0 | iINON# 00°00%
o e—g——t- o /nNO# 1000 [291 seve 08__100+3000 | INON#_[iwnNe [ewses| zo1i | o008
 ad S82z [zg1i | 2568 0z |00+3000 | iNnN# [innng |esees] ez 1t 0008
[ | 3 I iev | ovZ | o oo+3000 (sunes 0002
| | = [lwnns |86 ¥ |6005| s 3 3000 INONE £ A 0009
{ 1L 05 0 | IWnNe Czg 0055
= L 004 i 9 | 67 [12 IWONS_ i [TAY) 000§
n i or [ 00 5¥
e [vios| voz | oe wwns | 1701 00 0¥
Boj-607 i9¢ Jzoir] 16 [ o inNa[in 005
¥ T W7V 73 000
NS [619¢-| 10 V1 ez | oz O IWGNe_JiNriNg |esnss| v o1 0062
T8 BT WD 0002
(unw) ounyy : i 0 [z911 0 00V
0000l o000k 00k O b b0 nne 1000 [z51 [Sove 0 INONe e 00zt
0 i I Y73 O] INANE_[INONg, 0011 |
I e z§ VS Juzza|ese | toe | e0e INNNS [iNnNE [ssess| Zz0t | ooor
| T T SRR [ €1z 1 |6ve [seee| ci: i [2es 006
| [ T | CX [ oee| ¢z 008
BT B R e B INONE | 707 isy | 6z 002
—t— r———t 93 B Zie | b 0 009
| FE R I AT (X N ) o] C227] A 005
4w g pi e s
e aad i 4 Li/AIS | (TR ey
| hig [ o/A0s | 00 Vi | Teor SZ__J00v3000] iWnNe | inne |ssses 00°¢
v+ [onos [ oo0 v e z o[ Wona 07
I 11| toar St 051
Boj-nueg B6SZ [ 2014 3 Xy
1 | g0 0
185 L1900 |5 Josuim| w | s sew | aewil r E W)'s | o)y
awy uonejodesxa = swn| “ba uebo : (p/, w) | ejep P.o>ooo¢ 9 =(s/) O
z zZL av g€l |=avwoay gy [ =45 gy eM Lfe S3Y Wou-ueisiq
#joyasoq sy 6ujbeuew 4O} UMOPMEID B|qEjjRAR =qv JO(Q 0 o8
Mmojjoh by painojoo 8ie Yo|ym 13 ul SenjeA Joruo :
:SayLgS Anep ojopue|oy
-He Jo yydag b 2 ebuedulys
:ABojoag ! & eluezuej

(1euondo) Aiaa0das pue 3833 buidwind 9}&4 JueIsuo Jo ejep pue ojul [eseuab Jajuz :jaays viva

XXXVi



SVENSK
INSAMLINGS
KONTROLL

; KONTO ‘

| Aid Africa’

B 4

=

e 4%

.n\;A\iQ&?& \\..\N\M = >

QN{:-N =qy sml

: = o) Ida -1 .
y: B U o

Vg V.\mm NKr\,.Ku\
g R o —— T e =
= e L2 g gy N @:»,.\wvmxvr,v,soo.,,

SHLORIN U T (

h..\: %] ol 1 10

— e -0
lz =

| 2

| L
e

{ m i td ¢

\.w.n.m.qw 5K T 4 oY o _ ‘* ol 3
wese ot _ * | P

C <> ~ 3 M/

S STled D | %,

S107d JILSONSVIA

XXXVil



SVENSK
INSAMLINGS
konNTo | KONTROLL

B

| Aid Africa’

u.em\qé/ﬁ\ﬁ_ %
.\NM«@N %JU Bwl
%%Liﬁlﬂp T e Ldin dan mmvx.t, Wp 2
e ) Cpam gt =Yoemt > 5= Tk e
%),cagug\ﬁ%fbimi@\%g WWJAWA@&U G 260 L )

cra B M e e «EW
Xorgs &N@N EQ% > 2o ﬁ%.@uw&m}klf STREL ) >l Gy

PR tp e pineiny
,,x YYX I T . oo ,

Tﬁv adh g ¢ 0 ST R AT i ‘
" 9 | TN _ i
\ NHSNNiM o e ?ﬂ.&f\ew\“ﬁ hoas oy
V‘W/.!!\,W..SAV\J ﬁw“-)hv\uv\g




| Aid Africa’
Appendix 14

QQ

PRoromdeaX INVOICE

No. v236 : Date: 2 Zd 5

M/S: /éo L AvB o7 /((96:0//%

Bs)x | JolANDIO

SHY BUILDERS

P.O. BOX 187 - SHINYANGA.
Phoune/Fax: 028 — 2763361 Cell: 0788 — 038888/ 0713 — 310111

TIN: 101 — 669 — 939 VRN: 27 - 011808 - K
Qty [7 Particulars @ TShs
Q;
I"lobﬂo')whozt  Hactein 12000}
" O
(/%, ’éortholg a;f
s
\ /
/ =i D — \} /
VAR, h P /
s | 2 / ) /
= Ea
F /
/
|
|
/
/
|
|
/
SUB TOTAL
VAT 18%
ESOE GRAND TOTAL ‘c’;ﬂD JD')

XXXIX

SVENSK
INSAMLINGS
KONTROLL



| Aid Africa’

SVENSK
INSAMLINGS
KONTROLL

; KONTO

Appendix 15
Inventory list for hospital’s electric appliances:
Appliance Amount I[‘\X/a]ld -[rv?ltf ! load EU;'IcaI
General Theatre 1
Sterilization Unit 1 1600 1600
Sterilization for caps 1 500 500
Light (tube) 21 36 756
Operation lights (small) 2 150 300
Operation lights (large) 2 250 500
Operation bed 2 240 480
Air condition 2 2000 4000
Electro surg. Generator 2 1000 2000
Suction pump 1 220 220
Anastacia machine 2 1500 3000
Water boiler 1 2000 2000
TOTAL 15356
Sterilization Room 2
E:ri]:f[:uit for sterilization 1 18000 18000
Destillator 1 1650 1650
Light (tube) 2 36 72
Rainwater pump 1 550 550
TOTAL 20272
Dental care 2
Autoclave 1 2200 2200
Dental chair 1 2000 2000
X-Ray 1 1150 1150
X-Ray Box 1 840 840
Under chair 1 535 535
Drill wash 1 40 40
Light (tube) 3 36 108
UV-light 1 57,5 57,5
Compressor 1 1560 1560
TOTAL 8490,5
Eye Theatre 1
Operation light 1 150 150
Anastacia machine 1 280 280
Light (tube) 10 36 360
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Light (bulb) 3 0
Microscope 1 20 20
Air condition 1 1320 1320
Sterilization unit 1 1600 1600
Water boiler 1 2400 2400
Flat screen TV 1 190 190
TOTAL 6320
Eye Ward 2
Sterilization Unit 1 1600 1600
TV 1 150 150
Microscope 1 20 20
Extra lamp 1 60 60
Bokstavsskylt 2 20 40
Light (tube) 10 36 360
TOTAL 2230
OPD Pharmacy 3
Lights (tube) 2 36 72
Water boiler 1 1000 1000
TOTAL 1072
Laboratory 1
Hot oven 1 550 550
Centrifuge 1 660 660
Analyser 1 100 100
Air condition 2 980 1960
Battery 1 670 670
UPS Battery 1 1495 1495
Fridge 1 57 57
Sterilization Unit 1 1250 1250
Centrifuge 1 308 308
Biochemical analyser 1 90 90
Microscope 4 60 240
Incubator 1 500 500
Water boiler 1 2200 2200
Fridge 2 180 360
Freezer 1 114 114
Lights (tube) 6 36 216
TOTAL 10770
Social Hall 3
Lights (tube) 16 36 576
Lights (bulb) 1 0
TV 1 150 150

xli
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TOTAL | | 726
Pharmacy 1
Fridge 1 118 118
Light (tube) 5 36 180
TOTAL 298
Ultrasound
Ultrasound unit 1 1200 1200 2
Light (tube) 1 36 36
Light (bulb) 1 0
TOTAL 1236
X-Ray 2
Unit 1 100 100
Lift 1 0
Light (tube) 1 36 36
Light (bulb) 2 0
Fan 1 45 45
TOTAL 181
IV-Production 3
Sterilization unit 1 1250 1250
Purifier 1 370 370
Compressor 1 120 120
Autoclave 1 2000 2000
Autoclave 1 2000 2000
TOTAL 5740
Laundry 3
Laundry machine 2 12800 25600
Light (tube) 8 36 288
TOTAL 25888
Administration 3
Light (tube) 6 36 216
Computer 5 100 500
Screen 5 30 150
Cooking plate 1 2200 2200
Printer 4 10 40
Scanner 2 25 50
Fan 2 45 90
Phone system 1 120 120
Router 2 12 24
TOTAL 3390
Maternity 1
Light (tube) 19 36| 684

SVENSK
INSAMLINGS
KONTROLL



; KONTO

| Aid Africa’
Light (bulb) 7 0
Warming machine babies 2 800 1600
Oxygen machine 1 320 320
Suction pump 1 90 90
Washing machine 1 470 470
Water boiler 1 2000 2000
Fridge 1 75 75
Oxygen machine 1 320 320
TOTAL 5239
Private Ward 1
Oxygen machine 1 320 320
Light (tube) 22 36 792
TOTAL 1112
Care Treatment Clinic 3
Light (tube) 13 36 468
Fan 2 45 90
Computer 2 100 200
Screen 2 30 60
Printer 1 10 10
Router 1 12 12
TV 1 150 150
TOTAL 990
Paediatrics 1
Light (tube) 15 36 540
Oxygen machine 1 320 320
TOTAL 860
General Ward 1
Lights (tube) 41 36 1476
Oxygen machine 1 320 320
TOTAL 1796
Reproductive and Child Health 1
Lights (tube) 16 36 576
Fridge for vaccines 1 300 300
TOTAL 876
Mortuary 3
Lights (tube) 3 36 108
Fridge for three bodies 1 600 600
TOTAL 708
Outside 3
Lights (tube) 17 36 612
TOTAL 612

xliii
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Stores outside entrance 3
Lights (tube) 21 36 756
Fridge 12 57 684
Freezer 7 114 798
Copy machine 2 10 20
Fan 1 45 45
Computer 1 100 100
TV 1 150 150
Stereo 1 150 150
TOTAL 2703
Total for hospital 116865,5 w
116,9 kw

xliv
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Appendix 16
GENERAL THEATRE
Appliances Critical time
Sterilization Unit 24 hours
Sterilization for caps 8 hours
Light (tube) 0 min
Operations lights (small) 0 min
Operations lights (large) 0 min
Operation bed 0 min
Air condition 0 min
Electro surg. Generator 30 min
Suction pump 20 min
Anastacia machine 0 min
Water boiler 8 hours
EYE THEATRE
Appliances Critical time
Operation light 0 min
Anastacia machine 0 min
Light (tube) 0 min
Light (bulb) 0 min
Microscope 0 min
Air condition 0 min
Sterilization unit 0 min
Water boiler 0 min
Flat screen TV 8 hours
LABORATORY
Appliances Critical time
Hot oven 0 min
Centrifuge 0 min
Analyser 0 min
Air condition 1 hour
Battery 0 min
UPS battery 20 min
Fridge 4 hours
Sterilization Unit 6 hours
Centrifuge 0 min
Biochemical analyser 0 min
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Microscope 0 min
Incubator 0 min
Water boiler 45 min
Fridge 4 hours
Freezer 6 hours
Lights (tube) 0 min
PHARMACY
Appliances Critical time
Fridge 0 min
Lights (tube) 30 min
MATERNITY
Appliances Critical time
Lights (tube) 0 min
Lights (bulb) Omin
Warming machine babies 20 min
Oxygen machine 0 min
Suction pump 0 min
Washing machine 12 hours
Water boiler 30 min
Fridge 4 hours
Oxygen machine 0 min
PRIVATE WARD
Appliances Critical time
Lights (tube) 0 min
Oxygen machine 0 min
PEDIATRICS
Appliances Critical time
Lights (tube) 0 min
Oxygen machine 0 min
GENERAL WARD
Appliances Critical time
Lights (tube) 0 min
Oxygen machine 0 min

REPRODUCTIVE AND CHILD HEALTH
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Appliances Critical time
Lights (tube) 0 min
Fridge for vaccines 0 min
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DATA SHEET

DAYLIFF

Multistage Centrifugal
Borehole Pumps

PUMP HEAD (m)

POWER PER STAGE (kW)

350
P
250 : \
"--.\\
- R\
DS 17/17
S S \
50 T~ \\\\
DS 1 mj \H\§ '
l psi77 ‘N\\§
\
20 ""5-‘_“;.
0.5 MR 75
u:a - 45
02 % 20
01 / 15
V4
. FLOW RATE {m]'i'hr} “ s

|I1-:|-1I li.|-|.| "‘"i.‘

FEET .
e s

ETA%

; KONTO
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PUMP

DAYLIFF DS submersible pumps are designed specifically for borehole supply applications. They are of
multistage centrifugal impeller design and all pads are made fram stainless steel with water lubricated rubber
bearings. A submersible mator is fited beneath the pump and sudion is effected through a strainer between
the pumpand maotar

MOTOR

The pump s coupled to a sealed liguid cosled 2-pole asynchronous squirrel cage motor constructed fram
stainless steal. The motor requires a remote starterand if unstable supplyvoltage is likely, an additional quick
tripping contral relay is recommended.  Note that due to low starting torques of submersible mators, it is
recommended that DO L starters ane used.

Enclosure Class: P48 Insuvlation Class: F

OPERATING CONDITIONS

Pumped Liquid: Thin, dean chemically non-aggressive liquids without solid particles or fibres.
Max. Liquid Temperature: +40°C

Max. Water Depth: 300 m

Min. Bore hole Diameter: 150 mm

ELECTRICAL DATA

Speed:2900pm

Motor
Model W HP cFu::I:mLﬁ:} "'f’"
D5 17-7 4 55 10.2 54
DS 17-10 55 75 131 53 .
DS 17-13 75 10 16.9 50 T [ mpze
DS 17-17 92 12.5 228 42 i
DS 17-20 1 15 26 48 ‘ IJ
DS 17-24 15 20 342 5.0 Hl
DS 17-27 15 20 342 5.0 i —H'
DIMENSIONS AND WEIGHT '
Model N EImenshru {rgm} = vﬁ(;g;“ | __E L
D517-7 1320 614 706 131 w7 ||
DS17-10| 1571 684 BE7 131 446 o 1L |
DS17-13| 1833 764 1069 142 53
DS17-17| 1996 685 1311 142 772 | |
DS17-20| 7222 730 1492 142 85.5
Ds17-24| 2519 785 1734 142 97.3
Ds17-27| 2701 785 1916 142 101.7
E*=Moximum diomater of the pumg incl s of coble guard and mofor
= Deva & Tard# 7014 Conbeni herein o moé warrered. The rght & masred o cmand apempa orm wiba ra cn e ot an o sh el _oom DS148E-1012
T T e e s e e
Tea o s coar = e e =
e E:fz::: o Ditpms [EZmee- i
b o R B minguzr |Soumsunan

s
TH T o
o g 1 =
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D5 DAVIS & e
=== SHIRTLIFF SR

PROFORMA INVOICE

Ral MMMWDAEN B
March 8, 2015

OUR VAT REG. MNo.:10-005-408-1
OUR TIH No. 100147785

Andrees Berg
P.0. Box

e i H SLUF i OF DIESEL GENERA
Reeferance |s made (o your reques] regarding the supply of Diesel penerabor 1o use Bs 8 backup
we hiave ihe pleasure In Towanding our quotabion, arms and conditions as iollows,;

[LH
of electricily, and now

TTEM DESCRIPTION 1
01_|'fanan DGY 17F, 21KV, diesel generaior

TOTAL [Tshs]

Avalisbiliry: 8 o 10 warking weaks from dats of canfimation of oroer (Subject tn Date of confrmason of toer)
Payment: 70%. with order, 30% on collaction

Validhy: Subject o confirmasian on e dala of pEymant.

WaITany: Subject to our stands temmes of wamsenty.

We Frust you find our propasals of inferast and ook fosward bo your furthar
INSIUCECNS IN 0L COUTSE.

Yours f
Tor Dawis & Shirtliit {T) LTO,

Mringi Msang
U757 9ETRAZ

nQLMEAnEIRILCom
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Now Safarl Hotel |Commerdial Wingi, First Floor, #oom 202 & 221, P, 0. Box 278D, Arusha - Tanzania.
Tek +255 27 2545444 | Fax +255 27 2?4;603 E-Mail: infot watersolutionstz oom | erpgm www.watersolutionstz.com

PROFORMA INVOICE NO. 247 ¥
TIN No.102 - 386 - 094 YAT Reg. No. 11 - D12441 - G
. DATE: J5.03.2018
[Rsas:
Ao areolu Hosoilal
P O. 3ex

[Ehinyanga.

tterm | Dascription Unit Gty Unit price | Total price
no. Tehe Tshs
1.0 Mablizetion acd cerwhbilzeatior of statt and driling
eq. prenl. MNurrk. 5 5,000 007 0 EN0D 000
2.0 Unlling & 3* pilod bl doer te 200 meters
iby both 2TH =nd rud meticdz} hits 120 85000 0C | 660C.0C0.CU
3.0 Reanive - 5" preduct on mcle dos la 100 mcters
i {hy hedh STH and rrud metacds) 25 ‘o0 0000 ..ZC0.CO
40  Ruanirg 3 70" preducten holz and oslallicg parmansnt
=01 pugings by Zoth U H 20d vad ve fods? e [ A5 000
| 5.0 Cosbs fo- ' ponranert stes casings e i 105,500.00 E
Cnals [ & O upye psin ossings yHe 75 ESI00.00 [ 4°2u,C00.00
70 |Cissles [ € O upws Scogen casings : ite 5 0000 | 1.5C0,L00.00
3.0 |Inslallalion cesis oF J3VG caaings whe 100 00000 200,000.00
3.0 |Lrimg iralerials Muma. | - EIC.CC0.0D 200,000,090
10,0 |Oravel s20 o ditg bietiok: Kzs LN §0.00 /AN N05 2%
11.0  |Bora-cle develogran lill skyin watsr 2 obacricd llry 4 £0,C00.00 220,007 27
120 |Stsp dravdowr test Hrg 15 “C0,C00.00 A0 .N0% 07
13,0 |weter level ey I5 q £ LU,C00.00 2NN 00
14,0 [Conessat dizcharze sarmping hosd s 12 “00,E03 0% 1..20.'1 QM
15,4 |Cermant grouting Nt 5 190.U0 150 DG 09
16,0 |Wiz read cansh.cline: _ ) Mamb. ] 150000 00
L AT0 Wisie chemvzal ansalymis. 5 M arb. 1 2D DITIS W)
180 Compenion repor " Nunb. 1 5 000 006N 60
19.0  Seounty of a2 dipmer !l sile Nurmb. | 1 200 0.l €6 Cennn
Tetal | 26.575.000.00
VAT 18% 4.855.500.00
Grand Total | 31,830.500.0D

your partnee it undergraund water explorstion



SVENSK
INSAMLINGS
konTo | KONTROLL

| Aid Africa’

T—— %J-I-ECH

PO Box 189
USA River, TZ ERGIMNEERIMNG LTD
QUOTATION
I MAJ-TECH ENGINEERING LTD. P.O Box 163 USA River, Tanzanla
Jctient: Kolandoto Hosplial Location: At the hospital In Shinyanga |Date: MRRAR015
Shinyanga Guots # 0I0NWDRNS
| Auddness: Shimyanga Eat Depth: 100 Maters Rafersnce: Andreas Berg
5 Pve Derg anreaze @omallcom
BILL OF MATERIALS AND LABOR
Descr O Tk Total El
1mcbillzation 2,100
2|Driling - Drilling to Depth, Developmeant, Yiald Ectimate, Complebion Report & Water Analysis 7.685]
3materials - Surface Casings, Screen, Casings, Gravel Pack & Driling Additives 3,145]"

1.5 meters of SLTace casing ket in ground

Standby time caused by another entity 1 day 400)
Sub Total 12,5300
Discount] -542
1E!. VAT a
TOTAL AMOUNT QUMOTED 12 355"
CUOTATION WALID FOR 30 DAYS

+ i Galvanized Stesd Pipe I= required to cass there will be an soditional charge of
3,720 USD to cover the addiional cost.

“Danoies a variable cost that could Incress or decreass Final Bl

“~an ba payed in Teh at the USD Buying Raie on the date of payment.

By algning the quotatien andfor paying the 0% deposit, the cllent agrees o MTE terms & conditions and the fees
quoted.

Company Name:

Date and Signature:
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BILL OF QUANTITIES FOR BOREHOLE DRILLING
SPARR DRILLING

Client
Name:
B/Hole

Contract:

Andreas Berg

Shinyanga

Date

File
Ref:

5.3.2015

ltem

Description

Qty

Unit

Rate
usD

Total
ushD

4,1

4,2

4,3

Allow for the cost of
transporting all
equipment, and

completion of
contract

Shifting between sites

Setting up and
dismantling of the rig at
the drilling site.

Drilling 8.5" diameter
borehole from 0-100m
depth

Drilling 8.5" diameter
borehole from 100-200m
depth

Drilling 8.5" diameter
borehole from 200-300m
depth

Drilling 8.5" diameter
borehole above 300m
depth

if necessary.

Water for drilling and

personnel to site and demobilisation at

100

Sum

Sum

Sum

1 000,00

150,00

150,00

80,00

90,00

100,00

0,00

1 000,00

0,00

150,00

8 000,00

0,00

0,00

0,00

INSAMLINGS
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camp use, maintenance
of storage

tanks, water injection
systems and usage of
drilling foam

Supply and Install
160mm dia plain uPVC
casings

Supply and Install
160mm screen uPVC
casings

Supply and Install gravel
pack in the borehole

Allow for borehole
development work
(surging by air

of completed well until
the water is clean
(Approx. 3 hrs)

Allow to the cost of:-
(@) Reaming and boring.
(b) Insert, remove
temporary casing etc.
(c) Insert 9" of
temporary casing
permanently

(d) Setting time.
(e) Bentonite seal.

Pump testing completed
well. Time taken to
install

and remove pump, will
be charged at same
hourly rate

Provide all materials and
construct concrete
top slab with well cap

liv

70

30

24

Sum

Ton

Hr

Hr

Ls

Ls

Hr

Sum

; KONTO

65,00

10,00

15,00

20,00

50,00

60,00

60,00

150,00
180,00

2 000,00

50,00

65,00

SVENSK
INSAMLINGS
KONTROLL

65,00

700,00

450,00

160,00

150,00

120,00

0,00

300,00
Rate
Only
Rate
Only

1 200,00

65,00
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and engraving serial
number
Standby charges for
reasons beyond the
13 Contractor's
control excluding force Rate
majeure conditions 0 Hr 65,00 | Only
Borehole Completion
Data and Water
14 Chemical
Analysis Report 1 Sum 200,00 | 200,00
Hydrogeological Survey
15 Report 1 Sum | 1250,00 | 1250,00
Contract Sum Per 13
Site Before VAT 810,00
18%Vat 2 485,80
16
295,80
Total Contract Sum
Per Site
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55 DAVIS & ————

_"':'—"’ SHIRTLIFF —Ewin—

¢y HOw througlh expensnoe

LR & SIRTLIE T T2 LT = T G, 2877, Wwmras, ToAZANIA » T (1295 200 2208702 @ Deies 10235 23 29118710 » Diewsrcapdiday il -

PROFORMA INVOICE
Ref PIMMDES15
April B, 2015
OUR VAT REG. No.:10-005288-1
OUR TIN Nou A00-147-785
Kolandoto Hospital
P.OBOX 1
Shimyanga
ATT; Mr_ Andreas Berg
Email barg andreazsigmail com

CEDERS

and now we have a pleasure io formard our quotsfion, lems

il ATION FOR S
Referenca iz made 1o your enguiry in regard to the
and condifions as follows

[TERT DESCreToN [ oY ] ONTemCE | hee ] mq
L1 |Uossinon 205 1 1] 16050800 | 0% | 14,453 A8
Mote: Natt Prica i= VAT inclusive

Availability : 3-4 working weelks from the date of confirmation of order (subject to dete of confirmation of onder)

Payment: 70°% with onder, 307% on collection
Validity: Subject to confirmation on the date of payment.

We trust you find cur proposals of inderest and look: forsard 1o your further
instructions in due coursa.

Yours faithiully,

for Devis & Shirdiif (T) LTD,
Mringi Msangi

0757 SO7E42

Miingi. Msangigdeayliff.com

lvi
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Waker Pumip=
Barchola Sorndca
T mmlng Faals
Water Traatront
Generators
elar Eqpuip ]

D15 8 2R ATLIF= (720 70 # PO Bix 2577, Maen za, TAMZARIA » Tel, 19255 230 ZE7ET # S, (V285 281 2521871 # Lo weas zifivdaaliT Lin

PROFORMA INVOICE
Ref PrMM/0GS1 5
April 20, 2015
OUR VAT REG. No.:10-005488-1
OUR TIN No.:100-147-TB5
Kolandoto Hospital
P.OBOX1
Shinyanga
ATT; Mr. Andreas Barg
Email berg.andreaasi@gmail.com

BEQUOTATION FOR SUPPLY ONLY OF WATER TREATMENT CHEMICALS
Reference is made to your enguiry in regard to the above and now we have a pleasure to forward our quotation, terr

and conditions as follows

TTEM] DESCRIPTION ary UNIT PRICE METT (Ths) |
1 Chiorine 65% HTH Shas 1 58,000 50,
z Chiorine £5% HTH 20k 4 281,312 1,125

Note: Prices are VAT inclusive

Avallabllity: 3-4 working weeks from the date of confirmation of order (subject to date of confirmation of ordar)
Payment: 70% with order, 30% on collection

Validity: Subject to confirmation on the date of payment.

We trust you find our proposals of interest and look foreard to your further
instructions in due courss.

Yours faithfully,
for Davia & Shirtliff (T) LTD,

Mringi Msangi
0757 967842
Mo Meenci@dayil

Ivii
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Offer sheet from Resco Ltd (Dar es-Salaam) regarding

solar power system

Design sheet 17.7 kW

Daily Load Energy Requirment (KWhr) 4,4250
Overall System Efficiency 0,6
Daily System Energy Requirement

(Kwhr) 7,3750
Peak Sun Hours in Shinyanga (hr) 5,96

17,7000 141,6000
0,6 0,6
29,5000 236,0000
5,96 5,96

424,8000

0,6

708,0000

5,96

Design sheet 43.7 kW

Daily Load Energy Requirment (KWhr) 10,9250
Overall System Efficiency 0,6
Daily System Energy Requirement

(Kwhr) 18,2083
Peak Sun Hours in Shinyanga (hr) 5,96

43,7000 349,6000
0,6 0,6
72,8333 582,6667
5,96 5,96

1048,8

0,6

1748

5,96

Iviii
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Minimum Inverter Size (KW) 54,6250 54,6250 54,6250 54,6250
Minimum Battery Capacity (KWh) 28,0128 112,0513  896,4103 2689,2308
Depth of Discharge (DoD) - (%) 0,65 0,65 0,65 0,65
Number of Autonomy Days 1 1 1 1
No. Item Description Offer Unit
1 Solar Module Price 1065 S/KWp
2 Solar Module Mounting structure 195 S/KWp
3 Charge Controller 215 S/KWp
4 Inverter 840 S/KW
5 Battery 250 S/Kwhr
6 Battery racks/room 50
7 Wiring and Connecting accessories 2000 Lumpsum
% of
8 Transport & Labour 461,5 materials
5
076,50

SVENSK
INSAMLINGS
konNTo | KONTROLL

0O NO UL A WN K-

Solar array

Solar Module Mounting Structure

charge Controller
Inverter

Battery

Battery Racks

Wiring and Connecting accessories
Transport, installation & Commissioning

1,5 KWp
1,5 Kwp
3 Kwp
24 KW
11,346 Kwh
1 Unit
1 Lumpsum

1598
293
645
20 160
2 837
50

2 000

2758

TOTAL

30 340

0O NO UL A WN K-

Solar array

Solar Module Mounting Structure

charge Controller
Inverter

Battery

Battery Racks

Wiring and Connecting accessories
Transport, installation & Commissioning

lix

5,4 KWp
5,4 Kwp
8 Kwp
24 KW
45,385 KWh
1 Unit
1 Lumpsum

5751
1053
1720
20 160
11 346
100

2 000
4213
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TOTAL

46 343

1 Solar array 39,6 KWp 42 174
2 Solar Module Mounting Structure 39,6 Kwp 7722
3 charge Controller 40 Kwp 8 600
4 Inverter 24 KW 20 160
5 Battery 363,077 KWh 90 769
6 Battery Racks 1 Unit 250
7 Wiring and Connecting accessories 1 Lumpsum 5000
8 Transport, installation & Commissioning 17 468

TOTAL 192 143

1 Solar array 118,8 KWp 126 522
2 Solar Module Mounting Structure 118,8 Kwp 23 166
3 charge Controller 120 Kwp 25 800
4 Inverter 24 KW 20 160
5 Battery 1089,231 KWh 272 308
6 Battery Racks 1 Unit 500
7 Wiring and Connecting accessories 1 Lumpsum 10 000
8 Transport, installation & Commissioning 47 846

TOTAL 526 301

1 Solar array 3 KWp 3195
2 Solar Module Mounting Structure 3 Kwp 585
3 charge Controller 3 Kwp 645
4 Inverter 60 KW 50 400
5 Battery 28,013 KWh 7 003
6 Battery Racks 1 Unit 500
7 Wiring and Connecting accessories 1 Lumpsum 4000
8 Transport, installation & Commissioning 6 633

TOTAL 72 961

1 Solar array 13,2

KWp 14 058
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2 Solar Module Mounting Structure 13,2 Kwp 2574
3 charge Controller 16 Kwp 3440
4 Inverter 60 KW 50 400
5 Battery 112,051 KWh 28 013
6 Battery Racks 1 Unit 500
7 Wiring and Connecting accessories 1 Lumpsum 4000
8  Transport, installation & Commissioning 10 298

TOTAL 113 283

1 Solar array 97,8 KWp 104 157
2 Solar Module Mounting Structure 97,8 Kwp 19 071
3 charge Controller 100 Kwp 21500
4 Inverter 60 KW 50 400
5 Battery 896,410 KWh 224103
6 Battery Racks 1 Unit 2 000
7 Wiring and Connecting accessories 1 Lumpsum 6 000
8 Transport, installation & Commissioning 42 723

TOTAL 469 954

1 Solar array 300 KWp 319 500
2 Solar Module Mounting Structure 300 Kwp 58 500
3 charge Controller 300 Kwp 64 500
4 Inverter 60 KW 50400
5 Battery 2689,231  KWh 672 308
6 Battery Racks 1 Unit 2 000
7 Wiring and Connecting accessories 1 Lumpsum 8 000
8 Transport, installation & Commissioning 117 521

TOTAL 1292 728

Ixi
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Offer sheet from Power Providers (Tanzania) regarding
solar power system
24hrs 8hrs lhr 15min

KWH PER DAY 131,726 62,689.70 17,564 4,391
Solar Modules $40,050.0 $29,370.0 $10,680.0 $2,670.0
Charge Controller $18,000.0 $890.0 $2,670.0 $1,400.0
Battery bank $76,680.0 $25,560.0 $8,720.0 $2,180.0
Inverters/Chargers $12,000.0 $12,000.0 $12,000.0 $12,000.0
Balance of System
Estimate $13,699.7 $12,412.8 $5,903.0 $4,398.0
Installation $6,938.4 $5,947.2 $3,964.8 $1,888.0
Transport $0.0 $0.0 $0.0 $0.0
TOTAL CLIENT
ESTIMATE $167,368.1 $86,180.0 $43,937.8 $24,536.0
Load Analysis
Electrical System Load Analysis:
Project: 24HRS SOLAR POWER SYSTEM
Client Name: KOLANDOTO HOSPTAL
Site Location: SHINYANGA

AC=1 | Priority=1| Run Hours | Days |Ave. WH |Percent
Electrical Loads | Qty | Volts |DC=0| Not=0 Watts /Day Wk /Day of Total
Sterilization Unit | o | 230 | 1 1 1600 BN 4,00 7 00| 0,0%
Sterilization for 230 1 1 500 - 4,00 7 0,0 0,0%
caps 0
Light (tube) 21| 230 | 1 1 3 S 400 7 3024,0 2,3%
Operation lights 230 | 1 1 150 2,00 7 300,0| 0,2%
(small) 1
Operation lights 230 | 1 1 250 200 7 500,0 | 0,4%
(large) 1
Operation bed 1| 230 | 1 1 240 SA0] 200 7 480,0| 0,4%
Air condition 1| 23 | 1 1 2000 NBO00} 12,00 7 24000,0 | 18,2%
Electro surg. 230 | 1 0 1000 200 7 20000 1,5%
Generator 1
Suction pump 1| 23 | 1 1 220 BR8] 100 7 220,0| 0,2%
Anasthesia 230 | 1 0 1500 1,00 7 15000 1,1%
machine 1

Ixii
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7 0,0/ 0,0%
Water boiler 0 230 1 1 2000 0,00 7 0,0/ 0,0%
230 1 1 0,0/ 0,0%
Eye Theatre 230 1 1 0,0/ 0,0%
Operation light 1 | 230 1 1 150 2,00 7 300,0 0,2%
ﬁr;izti:?a |01 0 280 1,00 7 280,0| 0,2%
Light (tube) 10 | 230 1 1 36 4,00 7 1440,0 1,1%
Light (bulb) 3 230 1 1 11 4,00 7 132,0| 0,1%
Microscope 1 230 1 1 20 1,00 7 20,0 0,0%
Air condition 1 230 1 1 1320 12,00 7 15840,0 | 12,0%
Sterilization unit 0 230 1 1 1600 4,00 7 0,0 0,0%
Water boiler 0 230 1 1 2400 4,00 7 0,0 0,0%
Flat screen TV 0 230 1 1 190 4,00 7 0,0/ 0,0%
230 1 1 0,0/ 0,0%
Laboratory 230 1 1 0,0/ 0,0%
Hot oven 0 230 1 1 550 3,00 7 0,0/ 0,0%
Centrifugue 0 230 1 1 660 3,00 7 0,0/ 0,0%
Analyzer 1 230 1 1 100 4,00 7 400,0 0,3%
Air condition 0 230 1 1 980 12,00 7 0,0 0,0%
Battery 0 230 1 1 670 2,00 7 0,0/ 0,0%
UPS Battery 0 230 1 1 1495 2,00 7 0,0/ 0,0%
Fridge 1 230 1 1 57 8,00 7 456,0 0,3%
Sterilization Unit 0 230 1 1 1250 4,00 7 0,0 0,0%
Centrifugue 0 230 1 1 308 3,00 7 0,0/ 0,0%
Biochemical 230 | 1 1 90 400 7 3600 0,3%

analyzer 1
Microscope 4 230 1 1 60 1,00 7 240,0 0,2%
Incubator 0 230 1 1 500 6,00 7 0,0/ 0,0%
Water boiler 0 230 1 1 2200 1,00 7 0,0 0,0%
Fridge 2 230 1 1 180 8,00 7 2880,0 2,2%
Freezer 1 230 1 1 114 14,00 7 1596,0| 1,2%
Lights (tube) 6 230 1 1 36 4,00 7 864,0 0,7%
0,0/ 0,0%
0,0/ 0,0%
Pharmacy 0,0/ 0,0%
Fridge 1 | 230 1 1 118 8,00 7 944,0 0,7%
Light (tube) 5 230 1 1 36 4,00 7 720,0| 0,5%
0,0/ 0,0%
0,0/ 0,0%
0,0/ 0,0%
Maternity 0,0/ 0,0%
Light (tube) 19 | 230 1 1 36 4,00 7 2736,0 2,1%
Light (bulb) 7 230 1 1 11 4,00 7 308,0 0,2%

Ixiii
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Incubator babies | 2 | 230 | 1 1 oo [IGO8) 400 7 6400,0 | 4,9%
Oxygen machine | 1 | 230 | 1 1 320 GEON 200 7 640,0| 0,5%
Suction pump 1| 230 | 1 1 oo OOl 200 7 180,0| 0,1%
Washing machine | o | 230 | 1 1 470 Ol 200 7 00| 0,0%
Water boiler 0| 230 | 1 1 2000 Ol 200 7 00| 0,0%
Fridge 1| 230 | 1 1 75 Sl 200 7 150,0 0,1%
Oxygen machine | 1 | 230 | 1 1 320 GOl 400 7 1280,0| 1,0%
) 00/ 00%
Private Ward 0,0/ 0,0%
Light (tube) 22 | 230 1 1 36 4,00 7 3168,0 2,4%
Oxygen machine | 1 230 1 0 320 6,00 7 1920,0| 1,5%
0,0 0,0%
Pediatrics 0,0/ 0,0%
Light (tube) 15 | 230 1 1 36 4,00 7 2160,0 1,6%
Oxygen machine | 1 | 230 1 1 320 6,00 7 1920,0| 1,5%
0,0 0,0%
General Ward 0,0/ 0,0%
Lights (tube) 41 | 230 1 1 36 4,00 7 5904,0 | 4,5%
Oxygen machine | 1 | 230 1 0 320 6,00 7 1920,0 1,5%
0,0/ 0,0%
Reproductive and
- 0,0 0,0%
Child Health ’
Lights (tube) 16 | 230 1 1 36 4,00 7 2304,0 1,7%
Fridge for 230 | 1 1 300 800 7 24000 1,8%
vaccines 1
Total Daily Average Watt-hrs 131726,0
Largest AC
Appliance 2400
Wattage
Inverter Priority Wattage 14144
Total AC Wattage (Inverter Power 17564.0
Demand)
Total Daily Average AC Watt-hrs | 131726,0
Total Average Amp/Hours per day (System 3049.2
Voltage48V) '

IXiv
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J

RECEIVED @

Z 1APR 1397
Medical Doctor in charge DA;E;7~————u___ =
Kolandoto Hospital e OFFRICE,

ref. extension water supbly Kolandoto Hospital
Dear Sir,

Reference to our DWSP letter with ref. 90 3.3/ TyM/ 97 102 of 10
March 1997 and discussions with the Medical Doctor in charge on
12/04/97, I like to inform you on the technical and financial
requirements for the Extension of the Hospital Water Supply.

diz The Domestic Water Supply Programme (DWSP) executed an
extensive ground water survey to locate an additional
borehole' location to supply more water to the proposed
rehabilitated part of the hospital building.
The hospital rehabilitation plans have been prepared by
ICCO from the Netherlands but the plans did not foresee tor
an additional water source and supply. The plans only
foresee for a new water distribution system within the
building.

2% Under the DWSP, a 35 metre deep borehole was drilled,
permanent casings installed and the borehole test pumped
with a safe yield of 1500 litres per hour. Presently the
borehole has been sealed. Financing was obtained from DWSP.

A% On request of the DWSP, the Regional Water Engineer’s
office prepared a design for the supply of water from the
new borehole to a proposed new storage tank, opposite the
church. The new suppty consists of the following elements:

* construction of a pump house at the new borehole;
estimated cost 1,500,000/= Tsh.

* purchase and installation of a sub mersible pump and
related electrical fittings; estimated cost
1,500,000/= Tsh.

* Tanesco power supply to the pump house; estimated cost
3,000,000/= Tsh.

* an estimated 1000 metre rising main of 1,5 inch HDPE

pipe from the new borehole to the new storage tank;
estimated cost 2,000,000/= Tsh.

* erection of a new storage tank with capacity of 20.000
litres on a 6 meters riser with an estimated cest of
3,000,000/= Tsh.

For the estimated 11.000.000/= TSH. investment cost and an
additional estimated 2.500.000/= TSH cost for the detailed
surveys, procurement of equipment and supervision of contractor,
only 5.000.000/= TSH (dfl. 15.000,=) is presently available from
the Donor from the Netherlands, known as Het Bosje and Emilia.

Therefor additional funding has to be found before the technical
plans can be detailed and contracted out for implementation.

Héping to have informed you sufficiently.

\

Tom van Miert/DWSP

/
e i/////
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PROGRAMMING AND PLANNING WORKSHOP
2015-02-19

The following table includes all the building

suggestions and justifications by the head of
departments participating at the workshop.

room/function/building needed 2015-2025

SVENSK
INSAMLINGS
KONTROLL

; KONTO

why? (problem today or trend in
development)

room for ICU

because we don’t have such a room now

a theatre for maternity to be expanded

the present room is too small

minor theatre at OPD

we don’t have now

enough rooms for doctors OPD

there are only two nowadays

resting room for doctors and clinicians on call

new wards for female and male

now they are very congested

renovation of OPD building

the roof is leaking
the trenches are blocked and there is no
smooth water flow

to build or to renovate the water and septic
tanks ( to the whole hospital)

- sewage and septic tanks are broken
- many mosquitoes due to poor sewage and
septic tanks drainage

in the OPD we don’t have causality and ICU
building

the emergency case needs to be attended in the
ward directly

to build wards for patients, male and female
ward

wards for male and female patients are
overcrowded

to build administration office

the administration office is not made in good
layout

RCH

its too far from other outpatient department

2 big operation theatre

- hence the hospital will be CDH more patients
will come for operation purpose

- also, road traffic accident is increasing so is
necessary for emergency care

a need for modern central supplies room CSR

which will reduce the chance of dust and
infection
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; KONTO

why? (problem today or trend in
development)

also there is a need of having big labour room
and 4-6 delivery beds for the mothers

ICU

- as now we have two delivery beds which is
not enough

- as | know also the cost will become low so |
expect the mothers will come as much as
possible

also is important for serious ill patients as we
donut have nowadays

at OPD: room for ICU

at OPD: causality room

no ICU room

no causality room

at OPD: registration room to be increased or
expanded

minor theatre to be separated with major
theatre

wards: extend all wards

wards: build a new private ward

because the present one was maternity house

extend the maternity house with a theatre in it

paediatric ward needs a malnutrition room

new building with different rooms for
radiology

- room for x-ray machine

- room for staff protection

- room for toilet for patients after special
examination, eg. (uts. blenemy?)

emergency room

for receiving patients when arriving

reception at the entrance of the hospital

if you enter the hospital main gate you face the
theatre which is not appropriate

recovery room at the theatre

no room at the moment

the plan of eye OPD should be built at the
current car park

I think is ideal for the entrance of patients

ICU

we need one as we expand our services

24 hours water flow in wards

only available for some hours

resource centre

people to get information

social hall

for meeting, sessions and lectures

Ixvii
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room/function/building needed 2015-2025
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why? (problem today or trend in
development)

ICU

for care of critical patients

causality department

to receive (xxxx?) patients off hours

waiting room care takers, patients at OPD
main store to replace the present
playground socialization

FP (family planning?) by (DKT or OKT?)

Leprosy ward

eye outpatient building

because the one we have is mixed with ward
for inpatient which makes too much
crowdedness

at eye ward: rooms for the children

because we mix the children with adults which
makes the children not happy and free

extension of sluice room on main theatre

the room at present is too small to
accommodate the daily activities in sluice

building of sluice room in minor theatre

Currently there is no sluice room for minor
theatre, hence every sluice activities are to be
done to major room sluice.

This will reduce/remove the possibilities of
transmitting infections from one theatre to
another one.

water supply to the minor theatre

At the moment there is no water supply to
minor theatre. This will reduce the unnecessary
movements from one theatre to another.

Connecting the OT (operating theatre) & CSR
(central sterilization room) buildings to be one
building

control of sterile supplies protocols

Laboratory department waiting space

no areas for the patient waiting

resting room for laboratory workers at night

Laboratory department waiting space

patients area for waiting lab results

lab: rest room (a place to sleep)

To allow lab staff to sleep in the laboratory
during the night shifts as for now there is no
room to sleep during the night shift.
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room/function/building needed 2015-2025

why? (problem today or trend in
development)

lab: waiting area for the clients/patients

Obstetrics: new theatre room

- emergency c-sections & elective ones

- improve maternal and neonatal services
- reduce maternal and perinatal death

Patients to have a place where they can sit &
wait for the service in the laboratory either to
wait for the test or results.

- Currently it takes too long to accomplish the
procedure.

- high (?) maternal death

- high perinatal death

Expansion of maternal wards

- surgical room

- intensive care room

- offices for consultation, nurses and
ultrasound room

patients are mixed which goes against
- infection prevention
- privacy

Proper water supply for daily, (tively?) water
needs

Currently insufficient (erf?).

We need new modern main store which is big
enough to accommodate all drugs and medical
supplies.

The store we have now it is not big enough to
accommodate a big stock of drugs and medical
supplies.

A main store which has air conditioning,
strong shelves, supply of water available, and
enough pass way which you can pass with a
trolley.

It has no air conditioning and no supply of
water.

Main store need ladder for pick items which is
stored at the high shelves.

(We are CDH? (Central designated hospital?))
now my opinion is to build a big ward in
male/female

Because that ward is too small.

To build ICU room in the open area near
physiotherapy area

So that every patient from theatre will get good
resuscitation and intensive care before sent to
the ward.

To have an emergency room also in that open
space by the physiotherapy

So that when emergency cases comes we can
give quality care in their area.

Maternity - we need to expand the rooms in the
open space there in maternity (dt - delivery
theatre? or rt - right?) side

So that to get space for enough maternity
theatre and ant-natal, post-natal mothers, also
(because?) are too small.

OPD should be expanded

to meet the number of patients we receive per
day
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why? (problem today or trend in
development)
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Also special building for causality + ICU
rooms should be constructed

since we don’t have currently

Theatre room is now large enough to meet the
criteria of modern one.

Paediatric ward should be extended

Due to fact that it doesn’t have special room
for contagious diseases like ADD, meningitis,
and other air borne diseases including PTB, so
we need isolation room.

Private ward does not meet the demand of
being called so because it has very small
rooms, and inadequate ventilation.

Maternity ward should also be expanded

Because of the numbers of pregnant mothers
we receive, to be many compared to the rooms
we have so as to avoid nosocomial infections
in wards.

Emergency unit where the car can enter
directly, so the doctors and nurses are there

Place to sit and eat outside general ward

So the patients don’t have to eat inside by the
bed

A better pharmacy

Now it is confined, poor Ventilation, smell
problem, health issue.

Place for patients at the ward waiting to be
discharger or having recovered a little bit. want
a recreational area or dayroom

Now the patients sit along the outside corridor

ICU, next to operation theatre

Causality department

Family planning close to CTC

Social hall for hospital, with space for
meetings with 50-100 people.

Nowadays the hospital uses the church for
larger meetings and presentations

Kitchen for hospital

Leprosy patients should be provided food, and
when the hospital is a district designated
hospital other patients should be able to get
food as well.

Leprosy ward behind private ward
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why? (problem today or trend in
development)
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Big mortuary with place for 12 bodies

Social welfare office

When it becomes district designated hospital.
This is since the social welfare pays for
patients who can’t afford treatment, or for
burial of a patient lacking relatives who can

pay.

Waiting bay for patients

Resource centre - library, search for
information

ICU

Social hall

Building for pharmacy

Building for outpatient department

Causality building

Building for physiotherapy

Every ward should have an office for the
doctor

A building for emergency

For for example injured patients

A building for a pharmacy

For pharmaceutical activities

In paediatric: increase the amount of rooms

So that we can accommodate to admit children
according (basing) on their disease (ie room
specific) eg. room for admitting children with
malaria or room for anaemia or room for
malnutrition or room for infectious diseases

In paediatric: to add a room for counselling
and identification of health status of the
children (ie HIV testing)

In paediatric: to add another room for (1/c ?) is
a room for storing its documents (records) and

other office activities (ie room as an office for

paediatric care)

Male and female ward: addition of rooms and
renovation of the isolation room

Because the rooms are not enough

Ixxi



QO INSAMLINGS

konNTo | KONTROLL
| Aid Africa’

Appendix 25

MATERNITY BUDGET AT 2015-04-10

OVERVIEW

Category Budget Expenses Difference

Masonry 1774000 2616100 -842100

Roofing 2427800 2341000 86800

Plumbing 477000 528000 -51000

Electricity 276000 268500 7500

Windows 1136000 0 1136000

Doors 2570000 1080000 1490000

Painting 875600 0 875600

AC 1200000 1200000

Demolition staff cost 30000 30000

Other administration 0 30000 —-30000

Total 10766400 6863600 3902800

Donation 6863600

AICT budget KNH 3902800
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Date Description Qty | Unit price Expense | Receipt number
16/3 | Bags of cement 7 17000 119000 8
16/3 | Rebar (Nondo) 8 16500 132000 8
16/3 | Binding wire 1 3000 3000 8
16/3 | Ring wire 3 6500 19500 8
16/3 | Bricks including transport 500 1200 600000 11
16/3 | Transport 1 20000 20000 12
21/3 | Staff Salary 1 150000 150000 15
25/3 | Wood 1x8 inch 99 1400 138600 18
25/3 | Bags of cement 7 17000 119000 16
25/3 | Haek saw blades 2 2000 4000 16
25/3 | Nails 2 inch 2 3000 6000 16
25/3 | Naisl 3 inch 1 3000 3000 16
25/3 | Bricks 200 900 180000 17
24/3 | Sand (Mchanga) 2 35000 70000 22
24/3 | Gravel (Kokoto) 1 110000 110000 22
24/3 | Finer gravel (Molam) 2 40000 80000 22
28/3 | Staff Salary 1 100000 100000 25
30/3 | Vents 16 1000 16000 26
3/4 | Cement 5 17000 85000 29
6/4 | Cement 13 17000 221000 32
9/4 | Staff Salary plastering 1 290000 290000 36
paid by KNH | staff salary floor 70000 0
9/4 | Finer gravel (Molam) 2 40000 80000 34
paid by KNH | vents 1000 0
9/4 | Sand (Mchanga) 2 35000 70000 34
Total 2616100
ROOFING
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Date Description Qty Unit price Expense Receipt
number
25/3 | Wood 2x3 inch 694 700 485800 18
25/3 | Wood 2x4 inch 300 900 270000 18
25/3 | Wood 1x8 80 1400 112000 18
25/3 | Iron sheet 28G 23 25000 575000 16
25/3 | Randa 1 4100 4100 16
25/3 | Mould 1 4100 4100 16
25/3 | Wood treatment 20 1000 20000 16
(Dawa)
25/3 | Roofing nail 6 4000 24000 16
25/3 | Nail 5 inch 4 3000 12000 16
25/3 | Nail 4 inch 8 3000 24000 16
25/3 | Nail 3 inch 4 3000 12000 16
25/3 | Nail 2 inch 3 3000 9000 16
25/3 | Ceiling board 12 16000 192000
25/3 | Metal wire 5 2000 10000
25/3 | Transport 1 75000 75000 19
25/3 | Loading, unloading 1 55000 55000 19,21
3/4 | Staff Salary 1 200000 200000 30
6/4 | Ceiling board nails 3 4000 12000 32
9/4 | Staff salary 1 200000 200000 37
30/3 | Nail 6 inch 5 3000 15000 27
30/3 | Nail 5 inch 2 3000 6000 27
30/3 | Nail 4 inch 6 3000 18000 27
30/3 | Nail 3 inch 2 3000 6000 27
paid by KNH | iron sheet bati 25000 0
staff salary for the 0
walkway roof, to be
negotiated with Nicco
Total 2341000
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PLUMBING
Date Description Qty Unit price Expense Receipt
number
16/3 | PVC pipe 4 inch 4 16000 64000 8
16/3 | Rebar (Nondo) 2 16500 33000 8
16/3 | Cement 3 17000 51000 8
16/3 | Wire mesh 1 18000 18000 8
16/3 | Binding wire 1 3000 3000 8
16/3 | Seal tape 5 1000 5000 9
16/3 | Coppling 3/4 inch 8 2500 20000 9
16/3 | Coppling 1 inch 4 4000 16000 9
16/3 | Poly pipe 3/4 inch 10 1500 15000 9
16/3 | Poly pipe 1 inch 10 2000 20000 10
16/3 | T connector 1 6000 6000 10
16/3 | Wash basin 1 40000 40000 9
16/3 | Socket 1/2 inch 4 1000 4000 9
16/3 | L Bow 10 1000 10000 9
16/3 | Nipple 1/2 inch 4 1000 4000 9
16/3 | Union 1/2 inch 2 1500 3000 9
16/3 | PVC 1 1/2 inch 2 14000 28000 9
16/3 | Vogathin pipe 1/2 Inch 3 16000 48000 9
16/3 | PVC L Bow 1 1/2 inch 4 3000 12000 9
16/3 | Bottle trap 1 1/2 Inch 1 5000 5000 9
16/3 | Bib tap 3/4 inch 1 12000 12000 9
16/3 | Male connector 3/4 8 2000 16000 9
inch
18/3 | Staff Salary 2 5000 10000 13
9/4 | Tee coppling 2 5000 10000 35
9/4 | gate valve 1 10000 10000 35
9/4 | Bush 3/4 inch * 1/2 2 2000 4000 35
inch
9/4 | Elbow 3/4 inch 1 1000 1000 35
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Date Description Qty Unit price Expense Receipt
number
9/4 | return the wash basin, 1 60000 60000 35
and change to a
kitchen sink
Total 528000
ELECTRICITY
Date Description Qty Unit price Expense Receipt
number
25/3 | Konduti 7 1000 7000 23
25/3 | Small Skwea box 7 500 3500 23
25/3 | Big Skwea box 2 1000 2000 23
25/3 | Jantion 4 1500 6000 23
25/3 | Clipps box 4 500 2000 23
25/3 | Fluorescent tube 7 12000 84000 23
25/3 | Insulation tape 2 1000 2000 23
30/3 | Switch Socket 2 10000 20000 28
6/4 | Flash switch 3 3000 9000 33
6/4 | 2 genge switch 1 4000 4000 33
30/3 | Misumari 0,5 special 2 2500 5000 28
25/3 | Wire 2,5 20 1700 34000 23
25/3 | Wire 1,5 60 1500 90000 23
Total 268500
WINDOWS
Qty needed | Date Description | Qty bought | Unit price Expense Receipt
number
4 Windows 284000 0
Total 0
DOORS
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Qty needed | Date Description Qty bought | Unit price | Expense Receipt
number
6 3/4 | frame 6 80000 480000 31
4 top 250000 0
2 10/4 | top 2 250000 500000 38
6 fitting 15000 0
4 locks 28000 0
2 10/4 | hinge spring 2 50000 100000 39
12 bawaba gangjarn 1500 0
KNH vent in frame 35000 0
bought
Total 1080000
PAINTING
Qty needed | Date Description Qty bought | Unit price | Expense Receipt
number
1 Rangi nyepe ya 35000 0
maniji ya kawaida
ndoo
1 Primer ndoo 80000 0
2 Silk ndoo 150000 0
2 Rangi nyepe ya 35000 0
maniji ya kawaida
ndoo
2 Msasa 2000 0
2 Rangi ya mafuta ya 20000 0
msingi wan je kopo
3 Mafuta ya taa 2200 0
1 Fisher board kopo 20000 0
10 unga wa kuzibia 2000 0
1 Staff salary 300000 0
Total 0
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Date

Description

Qty

Unit price

Expense

Receipt
number

19/3

ATM costs Daniel

7500

30000

TOTAL

30000
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A brochure from Makiga engineering that explains the
ISSB machine and technique

Advanlage of Staxiised 30il Blocks Technolagy
- The produchion of high qoally clocks.
undorm i sze and shape with dafined
aages anc smonth surfaces, mekes
cansiruciion ecser

It ok Taes ond emrpower 2ommuntics to
craats lecclinfrestruct.en and omenlties
Owraship of O press provdas longtarm
NComa Sanero’ on lorsatrepronous.
cutary suiloble 'n a'ecs whae
*iscosty and dfficul~ta ablan.

Financicl Savings
+ Onsile mawfociure of 5535 dramalically

gchaces fraraporahen costs and damage
UJﬁI'Q fransis

« Tne Cost of buldng maladals osscecially

camant signi caniiylower.

- The amount of maderrequied s mnimal
« Unsciod people con be guicsly fanad to

wte he pressand acouine tres kil

- Cost gandly:s ~evank cavings of araund 50%

cor bo ochweeed i the corslraclion of
waler 1anks, seolic lanks end in the ning of
walls and pit kakines

- Saving: ol arsund XI5 B posstia in e

comstuchion sl rouses, cluisooms, Srsseic.

Al four Maokigo Soll Block Prasses have 1he

fo owing uricue fgaturcs -

Co.ble oction ejeclion srcke 10 eoss
cparalicn

Adugtal & vaume mould box 12 sut ciffarent
scillypes.

High compressian which produces biccs as
strorg o comcrote blooks

ecenomicelblocks mode from e mixture of sub-
sodl el QSMa quanhty 0 cemeant. Almos® any
soil that conlains Slay onc sond, ‘o sxome'=
munem. can be used 1o make betwers 10C
and | 50558 e SOkg bagof cemont.

CementioSolRatio

Tne coment a sod ratio vanes accorring o scil
lype ond can o6 determined by fostng he sl
tor shinkege. This con be dane quickly cnd
ausity vArg a speckd Srrkoges Dox supgied
with the Soil Bloc < Press. l
Shiinkage  Cementio Scil  No, of Blocks

Up ts 12mm 118 150

12-23mm 14 120

24-39mm 14 100

NB. Whera sNIN<CUe sxooecs 42mm, e sol
metyroonire lurtherstabiizalionwith soad

e e 1 e s

Envirenmendaly Friendly

. 3885 ara cured’ NOT frac. Tne dramahcoly
mduces he envronmertal domoge
- Koy wehEn compured 1o clay-fred

AppropnaieTechnology

Ck Proes provides on onswerto
atfoedanla Nousng. weler $0rege ond
garltal on neecks ot commrunity level in Allica

it 5 on |deal tool lor Lilcing conlmotoes
orlropronedrns. developers, co-oseralives A~z
commar dy bawed orgarzations

NABROD! Wead Offices KLE shed No, 2T off Liken! RS-

FLUORET Offiza;. Park Tyre Bididing stony Wisums M.

TECHNICALSPECIFICATIONS

Makige Soil Block Press
Typicel Compression farce: 80-100kN

- Woight: 140Kg

Typicel doily produciion by 4 workers
working on 8 howr day: 400-500 blocks

Stabifsed Soll Blocks

Slze: 2é64mm x 143mm x $5mm
Weignt: SKg
No. ol blocks per 50kg bag of cement: 100150
Average cwing period. 14 days o

cor Yeng N
Maximum wel compeossive skength: 1,5N/mm’
phax rmvam waler abzaption (offer 28 days)- 15%

stabilised Soil Blocks are tested ard approved by
ke Kenya Bureou of Standards {KS012070} s

manent walling materials, These blecks have

::eu yzed to consirue? bulldings. woler fanks, pit
latines, walls and seplic fanks in Kenya and olher
aslconcounlries.
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\MAKIGA

ENGINEERING SERVICES LYD
ATPORDADLE DURADLE £E0 FaieNoLyY
Moad Sfice, Narcbi: 4254 722 €63 790
W2 T0430 9N

Elderst Ufice: 1254 721 S18 17
Wombiess Office. 4254 710 652 499

E-mail makigelwananchi can
Webae: weww maki grengiresrisg com

Yazkiga marutaciures e Stoblised Soil dock
Fress. The Prass 5 hoavy duty. raguies low
manlenance cnd maonually operoted. !t
compacts a ~utu@ of ol ond cament ho
S'eby ivma Soi Focks ler the corstuchon of
a‘lordele housrg, waler and sunitodon
syslems. Tne Press islocally manutacthured under
saler! arddis g proven, apoioodal 2 technalcgy
sutable lorcolhrural ond wrbon areas.

There am (our types of Makga Soi

Hock Prasses

* Standard Slraight Intevlocking
Soll Block Press

+ Wide Shaight Interiocking Soil
Block Press

= Curved intefocking Soil

Bleck Mess

Slardard Non-Inferlocking Soll

L

.

WalerStorage and Sanitasion
Curvad Interocking $5Bs moke exceent Water
ks, wells, seplic tlorks unc il latines.

Teries up 10 12,000 Fires con be bull above
greund and uvp ‘o 50.000 kFres below
greund for welar slorage or scndgtion
systems

Curved Inferocking $53: reinferce and Ing
wels and pil kafrines giving strengths and
longile.

The ciamedar of tha water tank, well o it
lofine ranges from 1 16 4 mebes by smply
cfusting the angle ol the milerlocking Bkxces.

T
R s W LR

irannad hw (lamSranner

SAMSCANNAT

wrAann
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A PRICELIST FROM MAKIGA ENGINEERING IN
NAIROBI

MAKIGA KENYA PRODUCTS PRICE LIST — KES 2014

Soil Block Presses VAT excl KES | VAT inc! KES
i IStandard KES 79,000 91,640
Double Straight Interlocking KES 86,185 99,975
) Single Straight Interfocking KES 83,500 96,860
Wide Straight Interlocking KES 95,836 111,170
Curved Interlocking KES 101,724 118,000
Hydraulic Wide Straight Interlocking KES 1,350,000 1,566,000
Concrete Making Products
Concrete Block Making Machine — 16" block master | KES 54,813 63,583
Concrete Block Making Machine - 18" block master | KES 60,078 69,651
Vibrators <
[MCR tile vibrator with two D.C. 12V motors KES 33,598 38,974
{Medium Multipurpose vibrator 4x3ft KES 154,310 179,000
Large Multipurpose vibrator Sx4ft KES 191 810 222,500
|Moulds
Fibreglass Mother mould set (4pcs) KES 19,687 22,837
Wooden Vee-Ridge mould KES 10,122 11,742
Ventilation mould KES 5,820 6,752
Zig Zag Paving mould KES 6,875 7,976
Demoulding Plate KES 850 986
Hollow/Solid Concrete Block mould KES 11,501 13,342
Special 4 set Concrete mould KES 22,750 26,390
Block Press wooden base KES 5,812 6,742
Master mills (Posho mill)
[Engine Driven KES 215,962 250,516
Electric Driven KES 173,617 201,396 «
Stone Crusher (manually operated) KES 230,935 267,887

Ixxx

Please note that all prices are subject to change without notice

2 Eicoret Tel: +254 721 318717 Mombaosa Tei: =
gronch com Web: www.makige-engineering.
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Social areas outside the general ward cost estimation:

MABENCHI 4, NONDO 8 WAYA MESH 4

MBAO 1X8 — FT 40 @ 1300 = 52,000/=
WAYA MESHI4 @ 18,000/= = 72,000/=
MATOFALI 100 @ 1200/= = 120,000/=
BOMBA 3 @70,000/= = 210,000/=
MBAO 2X3=FT 100 @ 700 = 70,000/=
MABATI 10 FT 10 @15,000/= = 150,000/= '

GHARAMA YA KAZI

KUPIGA PAA 80,000/= i

KUJENGA
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PUBLIC PATH COST ESTIMATION

KUTENGENEZA VERANDER
1. MABATI 34 @ 15,000/= = 450,000/=
2. CEMENT 30@ 17,000/= = 510,000/=
3. MAWE TRIP 6 @ 70,000/ = 420,000/=
4. KOKOTO TRIP 2 @ 120,000/ = 240,000/=
5. MCHANGATRIP 4@ 35,000/= =  140,000/=
6. MBAO 2X3 FT 580@700/ = 406,000/=
7. BOMBA 9@ 70,000/ = 630,000/=
2,796,000/=
1. MABATI 20 @ 15,000/ = 300,000/=
2. CEMENT 20 @ 17,000/ E 340,000/=
3. MAWE TRIP 3 @70,000/ & 210,000/=
4. KOKOTO TRIP 1 @ 120,000/ = 120,000/=
5. MCHANGA TRIP 2 @ 35,000/ = 70,000/=
6. MBAO 360 FT @ 700 = 252,000/=
7. MAKOWA = 20,000/=
MISUMARI KG 5 4" = 4000/=
MISUMARI KG 2 2" @ 4000 = 8,000/=
MISUMARI YA BATI KG 8 @ 4,000 = 32,000/=
1,372,000/=
GHARAMA YA KAZI ZOTE
KUPIGA BATI = 350,000/=
KUJENGA = 500,000/=
850,000/=

R’G«f\d)zp{ B\j M\/\Sq
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X-RAY REORGANIZATION COST ESTIMATION:

X-RAY

KUBOMOA UKUTA

l-(UWEKAnl\-I'Il:ANI\i(;;)

CEMENT MIFUKO 5 @ 17,000/= 85,000/=
MABATI 10 @ 15,000/= = 150,000/=
MBAO 2X3= 60 FT @ 700= = 42,000/=
MISUMARI1KG 4” @ 4000 = 4,000/=
MISUMARI KOFIA KG 1 @ 4000 = 4,000/=
BOMBA 2 @ 70,000/= = 140,000/=
GHARAMA YAKE = . 200,000/=

625,000/=
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DRAWING FOR THE MATERNITY THEATRE EXTENSION!

Note that it is out of scale in this document.
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