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Introduction to the project
The initiators to the Mkula Hospital Project (MHP) are the project group Healthy
Hospitals (HHPG). The project group consists of two civil engineers and one architect.
The HHPG started working with the MHP the spring 2018 and had previously worked
together with a hospital in Kolandoto between 2015-2017.
The Kolandoto Hospital Project was structured into three phases, each with a duration
of seven weeks on site, including one introduction week with the HHPG on site. During
phase one the hospital’s infrastructural needs and challenges were identified together
with the HMT. During phase two and three, measures were taken to solve the problems
that were identified during the first year.
The MHP is planned to be structured almost in the same way. An introduction week
with the HHPG present on site, and three phases. However, with a longer duration on
site for phase 2 and 3. The first phase consisted of seven weeks and one group of
students. The second phase, in which the MHP was performed, consisted of 12 weeks
and two groups of students, which were present on site for seven weeks each. The plan
for phase three is to extend the phase to at least 12 weeks as well, hopefully longer if
possible.
The first phase at MHP resulted in an installation of a new water pump and a new
pumphouse. The installation resulted in an increased amount of water at the hospital.
This phase, i.e. phase two, included a larger investigation of the improvement areas at
the hospital as well as an installation of an improved sewage system, renovation of the
patient toilets, Uninterrupted Power Supply and drawn sketches on a planned
Reproductive Child Health care (RCH).

Mkula village
Mkula is a village located in the northern part of Tanzania. It belongs to the Busega
district which is a part of the Simiyu region see Figure 2. The village has approximately
17 000 inhabitants and the hospital is the only one in the district, entailing that they
have a catchment area of over 200 000 people.

Figure 2. A map over Tanzania and the location of Mkula. The yellow part shows Simiyu region, while the
red part shows the district of Busega. Mkula is marked with a white dot in the district of Busega.

The climate in Mkula varies from tropical, in the rain season, to dry, in the dry period.
During the rainy season, between November to April, it rains approximately 800-1000
mm. The people in Mkula is highly dependent on the rain since most of the villagers is
farmers. A prosperous harvest of cotton, millet, rice or beans entails a better income.
Some people in the village are also performing fishing activities and/or keeps cattle ́s,
goats, sheep and chickens.

The Mkula Hospital
Mkula Hospital is a voluntary agency hospital, established in 1986, with a daily number
of approximately 90 patients, 40 outpatients and 50 inpatients. The hospital is governed
and operated by Africa Inland Church of Tanzania (AICT) and provides both preventive
and curative services of various ranges. Some of the services are listed below: (AICT,
n.d.-b)
•
•
•
•
•
•
•
•

Outpatient departments
Tuberculosis and leprosy service
Dental care
Surgery
Care and treatment clinic for HIV/Aids
Laboratory
Reproductive child health (RCH)
Inpatient departments, including;
o Female ward (surgical & medical)
o Maternity ward (including labour ward)
o Pediatric ward (surgical & medical)
o Male ward (surgical & medical)

Situation at the Mkula hospital today
Mkula hospital faces several infrastructural challenges regarding inter alia, the sewage
system, the restrooms, the electricity, lack of space for their operations and erosion of the
buildings. Furthermore, the shortage of water is still a problem today, however, due to
the water pump installed last year, the amount of water at the hospital has increased
significantly. Therefore, they do not emphasize water shortage as such a vital problem
that it needs to be solved this year. The information regarding the infrastructural
challenges at the hospital has been gathered through informal meetings with the
hospital staff, direct observations and participant observations.
The HMT stress the need for reparation of the existing sewage system since they have
several problems with, for example, leakages of wastewater, back-flows, and clogging of
pipes. Furthermore, the HMT points out the unsustainable condition of the toilets inside
the wards. The majority of the toilets are broken and the concrete surface on the floors
makes it hard to clean.
Besides this, the hospital needs an Uninterrupted Power Supply (UPS) system. This is
an automatic switch for the generator which turns on the power automatically when the
power breaks. Today they have to manually go to the generator and turn the power back
on every time the power breaks, which happens several times a day. This becomes a
major problem, especially when they have to perform surgery during the night.
Furthermore, the HMT wants to extend the laboratory to be able to analyze the samples
at the hospital instead of having to send them away. Sending the samples to another
laboratory entails more costs and longer waiting time for the patients before they get
their test results back. The HMT have therefore expressed a wish of moving the RCH out
from the laboratory and build a separate building for the RCH. This would entail more
room for both the laboratory and the RCH.
Lastly, the hospital has several problems when it comes to rainwater. The heavy
rainfalls during the rainy season have created erosion of the buildings. Additionally,
water is unintentionally collected outside the surgery building, which has led to that
water is leaking into one of the surgery rooms.

The cooperation with the hospital
Before the arrival to Mkula, the HHPG sent a Memorandum of Understanding (MoU)
and a project plan to the Hospital Management Team (HMT). The purpose of the MoU
was to clarify the responsibilities of the different partners as well as the decision-making
structure within the collaboration. The project plan was written by HHPG and based on
observations from last year, including several issues regarding infrastructure and
buildings.
During our first week in Mkula the HHPG was on site to help us get started with the
MHP. The goal with that week was to decide together with the HMT the main focus for
phase two. The first week included several meetings with the HMT and inspections of
the hospital area, both with and without the HMT. The remaining weeks of the stay we
continued the work that we had started with HHPG, with regular meetings with the
HMT.

Different focus areas at Mkula Hospital during phase 2
Below follows a description of the different areas in the hospital that we have worked with
during this year.

Sewage system
The sewage system consists of three chamber septic tanks connected with three soak
pits, in which the water infiltrates in the ground. Septic tank 1 are connected to OPD,
laboratory, X-Ray and the theatre and septic tank 2 are connected to maternity. Septic
tank 3 are connected to female/child ward, male ward and male/private ward. Septic
tank 4 are connected to female/child ward, male ward and private/male ward. Soak pit A
are connected to septic tank 1, soak pit B are connected to septic tank 2 and 3 and soak
pit C are connected to septic tank 4. See figure 3 below.
The septic tanks and soak pits are all made of concrete and the pipes that connect the
chambers are in plastic. In the septic tanks the inlet and outlet are, based on what could
be seen on site, placed in the same height. The exact height of the pipes is however not
confirmed. The water thereafter flows to the soak pit where the water filtrates in the
ground. It is estimated that the tank is approximately 2.5 m and the water level is in
average 1 m. From every toilet union there is two pipes where the water from the WCs
are separated from the water coming from the sinks and showers.

Figure 3. Overview of the sewage system. The septic tanks are marked 1 to 4 and the soak pits are marked AC, the pipe from female/child ward to private male ward is 50651 mm long and will be replaced.

Septic tank 1 and soak pit A
This septic tank is in use and two of three chambers have water inside. The lid of the
second chamber could not be opened and therefor it is uncertain if that chamber contains
water, however it could be assumed it is filled with water since both the chambers before
and after contains water. At the inspection, it could be seen that water was dripping into
the first chamber and that the water in the third chamber was slightly below the water
level. In the third chamber on the wall facing the soak pit a hole could be seen in the
construction, which was approximately 30 cm in diameter, see Figure 6.

Figure 4. An schematic overview of the sewage system outside theatre and
maternity. The first figure is showing the septic tank above that tank and the
second figure is showing a section in the tank.

Figure 5. Septic tank 1, which is a three-chamber septic tank. It lacks two lids.

Figure 6. First chamber in septic tank 1.

Figure 7. Third chamber in the septic tank.

Figure 8. Soak pit A that is connected to septic tank 1.

Figure 9. Inside soak pit A where the vegetation can be seen.

Septic tank 2
All the chambers in this septic tank contained water. The inlet pipe in the first chamber
could not be seen since it contained so much water. In the second chamber a wall could
be seen that partly separated the second chamber, see Figure 12. The water level in the
third chamber was slightly below the outlet.

Figure 10. An schematic overview of the sewage system
outside maternity.

Figure 11. First chamber of septic tank 2. The inlet is covered with water.

Figure 12. Second chamber of septic tank 2.

Figure 13. Third chamber of septic tank 2. The pipe is the outlet to the soak pit. a hole is showing in the
construction wall.

Septic tank 3 and soak pit B
The septic tank was filled with water in all the chambers. The first chamber had a lid
made of concrete without a handle. Consequently, this chamber could not be inspected
thoroughly. However, there could still be seen that it contained water. In the second
chamber a tree had grown into the chamber with its roots.
Soak pit B was in bad shape. The soak pit wall had two large holes, which made it easy
for the surface water to reach the chamber. During the inspection the soak pit was also
filled with water, the water level was approximately one meter below the ground level.
There were also two inlets into the soak pit, which is assumable connected to septic tank
2 and 3.

2x inlet into the soak pit
Figure 14. A schematic overview of the sewage system outside male ward.

Figure 15. The lid to the first chamber to septic tank 3.

Figure 16. Inside chamber two in septic tank 3.

Figure 17. Tree next to the second chamber at septic tank 3.

Figure 18. Third chamber at septic tank 3. The outlet that leads to soak pit B.

Figure 19. Soak pit B with missing lid.

Figure 20. Soak pit B with two inlets.

Figure 21. Soak pit B with one of the larger holes that leaks in surface water.

Septic tank 4
This septic tank was in really bad shape and did not work. All the lids were missing
which consequently filled the tank with surface water and dirt, as plastic bottles. The
hospital engineer said that it has been a blockage in the chambers in the septic tank.
Therefore, the hospital installed a separate pipe that lead the water from first chamber,
outside the tank, and into the second chamber.

Figure 22. A schematic overview of the sewage
system outside private/male ward.

Figure 23. Septic tank 4 and Soak pit C. The soak pit is hard to see due to vegetation.

Figure 24. First chamber in septic tank 4.

Figure 25. Additional pipes between chamber one and two made by the hospital.

Figure 26. New inlet into chamber two at septic tank 4.

Figure 27. Chamber two at septic tank 4.

Outlet

Figure 28. Chamber three, septic tank 4, which is filled with garbage and outlet pipe that is assumable
broken.

Figure 29. Inside chamber three at septic tank 4.

Improvements of the Sewage System during phase 2
During phase 2 of the Mkula Hospital project, all the septic tanks and soak pits where
emptied and cleaned in order to investigate further and see what needed to be repaired.
The damage to the constructions where repaired and the system was flushed to insure its
function. All the missing lids where replaced with concrete lids. In addition to this, a few
inspection chambers were built in order to be able to maintain the system in case of
clogging in the future.
Outside of the male ward, there was an issue regarding the pipe in the ground and a tree
that was growing very close to it, causing the system to break. This pipe was replaced, and
the tree was removed to prevent the same issue occurring again.
The pipe from female ward all the way to septic tank 4 and soak pit C needed to be
investigated further to see if it was in need of replacement. For the first inspection with
the contractor after they finished, the system was not working due to the combination of
the WC water and the water from the sinks and showers, made by the contractor. This
was discussed with the hospital and the contractor came back to undo the mistake. The
pipe was not replaced but according to the hospital management team, the system is now
functioning as it should.
The contractor also worked on the pipe on the other side of the wards, in order to make
sure that the entire system was working properly.

Toilets
At the hospital there are several toilet units, both inside toilets and outside toilets.
Every ward has restrooms that consist of toilets and showers for the patients as well as
toilets for the staff to use. The condition of some of the toilets is bad and hard to clean
due to poor maintenance and broken porcelain. This is an issue due to the lack of
sanitation which can increase the spreading of diseases.
During phase 2 it was stated that the patient toilets inside the ward were most crucial
and in need of investigation for possible improvements.
Table 1. Compilation of the patient toilets and showers inside the wards.

Ward:
Female/Child
Male 1
Male 2
Private Male
Maternity
Private Maternity

Toilets:
3
3
2
2
3
1

Showers:
2
2
2
1
2
1

Female/Child Ward
The porcelain toilets inside this ward are all broken and in need of replacement. The
showers seemed to be clogged and the sinks are full of water. The overall condition of the
restroom is bad and in need of restoration.

Male 1
As for the female/child ward, the porcelain toilets are broken and needs to be replaced.
One of the shower caps is missing and the showers appear to be broken. Even here the
sinks are filled with water but here it seems to be done on purpose rather than a
complication of the pipes being clogged. This restroom is also in need of restoration.

Male 2
This restroom is in the same conditions as the previous once. The toilets are in need of
replacement, the showers need to be restored and the sinks are filled with water. In this
ward the hospital also expressed that the staff toilets might need to be replaced.

Private male
The private wards at the hospital is for patients who can afford a private room which
also includes a private toilet and shower. In the male ward, these facilities are not in
good shape and even here the porcelain is in need of replacement as well as tiles on the
floor and prevention of clogging in the showers.

Maternity
The restroom in this ward already had tiles on the floor and the porcelain looked good.
The issue in here is the clogged sinks that needs to be fixed in order for the restrooms to
work properly.

Private Maternity
Compared to the other restrooms, the one belonging to the private maternity ward
looked good and therefore no further investigation was made.

Improvements of toilets during phase 2
During the second phase of the Mkula Project, all porcelain toilets in the Female/Child,
Male 1, Male 2 and Private male was replaced with new ones. In addition to this, we also
replaced one of the staff toilets in Male 2. For these wards, the floors got new tiles and
the showers were repaired/replaced depending on its condition.
Regarding the sinks, the clogging was fixed in all wards mentioned above and they were
also painted in a red colour chosen by the hospital management team. Sometimes the
hospital still clogs the sinks on purpose in order to save water for cleaning, but all the
pipes are now working properly.

Rainwater
The hospital area is placed in a hill with a slope of 7 %. During rainy season the water is
running though the village and though the hospital area. The heavy flow is causing
leakage into the buildings and especially into the theatre. In addition, the water is
causing erosion on the facades and on the ground.

Figure 30. Erosion due to heavy rain outside toilet between pediatric and female ward.

Figure 31. Rainwater erosion outside male private ward.

In the hospital area there are tunnels installed through the pathways and ditches that
lead the water though the hospital area. The hospital management team have however
noticed that those tunnels often are blocked with sand, that are brought there with the
surface water. In addition, the concentrated water flow that flows though the tunnels
have made large erosion on the ground that have led to that the water pipes are
showing, as can be seen in the figure below.

Figure 32. Rainwater erosion on the building and piping are showing. Tunnel for heavy rain are constructed
under the paths.

Figure 33. Diversion of rain flow. In this area it is often overflooded and flows into theatre.

Figure 34. No diversion of the rainwater, which often leads to overflow.

During the second phase of the project, the need of drainage to prevent the issues stated
above were investigated together with the hospital. Due to the amount of water from the
village, the prioritising has been to build drainage outside the hospital fence to direct the
water away from the hospital. In addition to this, drainage from female/child towards

male and from maternity down to male were investigated. For these parts, prices were
collected from a local engineer to look at the possibility to build this.

Gutters
Some of the water coming from the roof is not collected properly due to lack of wellfunctioning gutters. Some of the gutters needs to be replaced while others just need
maintenance. While talking to the hospital management team, they are aware of the
lack of maintenance and in collaboration with them, the gutters that needed to be
replaced were mapped out. Even for this part a price from the local engineer was
collected.

Backfilling
Due to the massive water flow in the hospital area, some of the buildings have been
affected due to loss of material around the foundation. Because of this, an investigation
regarding where backfilling might be needed. It was concluded that the area around
male 2 and maternity as well as the pathway between is the most crucial areas. This was
discussed with the local engineer who also provided a price for this.

Measurement of the water flow from the pump
The calculation of the water flow was measured in the morning at 7.00 during 30 min.
The water level was measured when the outlet from the water tower was closed and the
water flow from the pump was on. The water level was measured with a water bottle
filled with water that was tied up with a rope. A mark was made on the rope when the
water bottle reached the water level, and thereafter repeated after 30 min.
Perimeter = 179.96 dm
Diameter = 57.28 dm
Radius = 28.64 dm
Water rise (1 h) = 1.2 dm
Area = 2577.169 dm2
Volume water level rise = 3092.6 dm3/h = 0.859 l/s
This entails a daily water flow of 74222.47
l/day. Last year the daily water use was
calculated to 15 220 l/day, which is almost 1/5
of the daily water flow into the water tower.
According to the hospital management team
the amount of water is not enough to provide
the hospital with water. Consequently, the
water outflow from water tower is turned off
during 5-6 hours per day to save water.
Figure 35. Water tower inspection

The hospital management team also explain their will of having separate water tanks at
the hospital area that are connected to each ward. Having separate water tanks would
ensure water for the ward during the hole day even though the water outflow from the
tank is turned off. It is also clarified from the hospital that it would be possible to fill up
the tanks during the night. During phase 2, this was not something the hospital wanted
to prioritize over other improvements that could be made, but a calculation over the
water demand at the hospital was still made in order investigate the need for water
tanks.
It was stated by the hospital management team that the water system also contains
switches in order to direct the water to where it is needed the most. However, where
these switches are placed and how they are used has not get been investigated.

Future plan of the water supply in Mkula
Currently, a new water tower is being built in Lamadai. The water is taken from Lake
Viktoria and will then be treated and distributed to four nearby villages around
Lamadai. However, Mkula is not one of the villages and will therefore not be provided
with regional water from the lake. Although, the water authorities in Lamadai said that
this was the plans for this project and it could be another answer from another project in
Mwanza.

Theatre/Surgery
It has been discussed with the hospital if a new temporary theatre should be prioritized
during this phase. It would be an expansion of the existing minor theatre and be used as
a theatre for minor surgeries, emergency caesarian sections and as the main theatre
during a remodel of the current major theatre. This would also enable the hospital to
provide two theatres and take care of emergency cases when the surgery is performed in
the major theatre. This would thereby also save lives as emergency cases (mostly
laboring mothers that needs emergency c-sections) can be taken care of quicker. The
temporary theatre would also work as a main theatre during the reconstruction of the
whole building. Afterwards it would be used as a pre-OP and post-OP.

Laboratory/X-ray
Current situation
The hospital wants to expand their laboratory in order to be able to make their own
laboratory tests instead of sending all the samples to another laboratory. The building
where they perform laboratory work today have small rooms and some rooms are used
for several purposes due to a lack of space. There is a big will from the hospital side to
provide them with a larger laboratory since they are a district hospital and they should
be able to analyses more tests then they do today.
In this buildning the reproductive child healthcare (RCH) is located as well.
The problem with the X-ray room is that the door and the walls are not radiation proof.
This entails that the hospital staff that work with this is exposed to radiation, as well as
the patients that wait outside the room as well.

Action proposal
Our proposal to solve the lack of space, both regarding the laboratory and the RCH is to
construct a new building for the RCH, see more below, and reconstruct the laboratory
building. This can be done by removing some of the walls and create new rooms where
the lectures are held today. See Figure 36 for proposal of the remodel of the laboratory
building. The proposal for the x-ray room is to make the walls radiation proof and to buy
a new door that prevent radiation from going through.
This would lead to faster answers of the results since they do not have to send the
samples away and also that the hospital could take care of more cases.
It is also discussed with the hospital that it would be possible to construct the RCH and
that they could step by step remodel the Lab and x-ray themselves.

Figure 36. Remodel of laboratory and X-ray.

RCH
Currently the RCH have one lecture hall that is used for lectures about women’s and
children’s health issues. The lecture hall is also used for meetings by the hospital staff
and sometimes as a triage for children since the OPD do not have rooms suited for
children. There is also one waiting room used for vaccination and one room for
consultations. However, it is observed that the ceiling in the vaccination room have mold
and the facilities are in bad shape. There is also a need for more consultation rooms and
a separate vaccination room to ensure privacy for patients coming to the hospital.
The main reason for moving RCH is that it would give more space for the laboratory. In
addition, this gives an opportunity to expand the activities for RCH. One suggestion
would be to construct a new building with 4 new rooms and a lecture room. It would be
one room for PMTCT, consultation / family planning, counselling / antenatal and
vaccination. There will also be five new toilets, one accessible that would be the first one
in the hospital. See figure 37 – 41 for plans of our proposal.
A PMTCT room is where HIV tests are performed to prevent spread from a mother to
her child. The counselling room is e.g. where the test result is given, a room where it is
important to talk to someone and explain how that person need to protect themselves.
The family planning room is e.g. where birth control can be implanted. In the
consultation and antenatal room, pregnant mothers and children can be examined and
then there will be a separate room for vaccination.

Figure 37. Plan overview RCH.

Figure 38. Plan RCH 1.1

Figure 39. Plan RCH 1.2’

Figure 40. Principal sections RCH

Figure 41. Facades RCH

Prevent spreading of diseases
The hospital management team have stated that one of the major problems at the
hospital is spreading of diseases, which lead to diarrhea among the patients. One of the
main reasons for the spreading of diseases is unsanitary environments at the hospital
area and lack of knowledge regarding hygiene among the patients.
One measure is therefore to restore the restrooms at the wards to facilitate cleaning and
provide the wards with more opportunities to wash their hands and shower. New toilets
will be installed, plumbing of the sinks, reparation of the showers and tiles will be put on
the floor and hand basin. In addition, it was confirmed with the hospital that signs
should be set up at the restrooms to instruct the patients how to perform their
handwashing.

UPS system
The hospital has a backup system in terms of a diesel generator for the power supply,
which is manually switched on when the power breaks. The hospital faces several power
outages each day. Since they do not have an automatic switch on the generator, they
need to manually turn the power on each time, entailing that it takes longer time before
they have power again. This is problematic not least while surgery is performed during
the night, then it is complatly dark until someone has gone down to the generator to
switch it on.
For this phase of the project we have installed an automatic switch for the generator so
that the power is turned on automatically each time it shuts down. This was completed
on the 15 of April 2019.

It is stated from the HMT that the power is expensive, and they do as much they can to
save energy by e.g. not having lights on. It should be investigated how energy could be
saved or finding a cheaper energy source like solar cells.

Figure 42. Offer for installing the automatic switch from the electrical
company airtel.

Water quality test
Last time a water quality test was conducted was in 1996, see survey report 2018. In
addition, a new ground water pump was installed last year, and to ensure that the water
still is portable a new water quality test will be performed. Below can the list of the
samples be seen as well as the price of the test.

Electricity appliances
Table 1. The electricity appliances for each building at the Hospital

Appliance

Amount

Load [W]

Total load
[W]

OPD
Light (bulb)
Light (bulb)
Computer
Screen
Dentist chair
Sterilization
x-ray box
Total
Light (bulb)
Total

9
1
2
2
1
1
1

40
60
100
30
50
1800
840

360
60
200
60
50
1800
840
3370

40

320
320

3

40

120
120

Maternity
11
5

40
60

440
300

1
1

1250

1250
1930

1
4
10
1
1
1
1
1
1
1

2200
60
40
4500
3300
840
250
400
220
1500

2200
240
400
4500
3300
840
250
400
220
1500

Male/Private
8
Male

Light (bulb)
Total
Light (bulb)
Light (tube)
Neonatal resuscitation
table
Sterilizing machine
Total

Surgery
Water boiler
Light (tube)
Light (bulb)
Sterilization
Boiler
X-ray lamp
Surgery lamp
Electro surgery generator
Electrical suction pump
Anastasia machine
Blood pressure
measurement
Total
Light (bulb)
Total
Computer
Screen

0
13850
Female/child
6

40

240
240

Administration
4
4

100
30

400
120

Printer
Light (bulb)
X-ray lamp
Fridge/freezer
Total
Light (bulb)
MRI
X-ray
X-ray lamp
Light (tube)
Computer
Screen
Processor for X-ray
pictures
Printer
Ultrasound unit
Automatic voltage
regulator
Centrifugation
Fridge/freezer
AC
Biochemical analyzer
Microscope
Serialization unit
Analyzer
Total

3
6
1
1
X-ray and Laboratory
5
1
1
2
3
2
2
1
2
1
1
1
2
1
1
1
1
1

10
40
840
180

30
240
840
180
1810

40
1300
1150
840
60
100
30

200
1300
1150
1680
180
200
60

10
1200

0
20
1200

500
180
1400
90
60
1250
100

0
500
360
1400
90
60
1250
100
8450

