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1.0 INTRODUCTION 

1.1 MINISTRY OVERVIEW 

Originally founded in 1983 as Nairobi Evangelical Graduate School of Theology (NEGST), 
Africa International University (AIU) is now a private Christian university located on 54 acres in 
Karen, Kenya. Its visionary, the late Dr. Byang Kato, dreamt of and advocated for theologically 
well-trained pastoral/church leaders who would serve and give leadership to African churches 
throughout the African continent.  

The vision of AIU is “Christ centered leaders in Africa, educated to transform God’s people and 
world.”  To accomplish this vision, AIU’s mission is to “educate Christ-centered leaders for the 
transformation of God’s people and world, through innovative programs, research, and 
community engagement.” AIU’s distinctive includes: 

1. Christian commitment 
2. Focus on students 
3. Academic excellence 
4. Focused academic programs 
5. Innovative technology 

Over the years, the school has produced over 1,000 Christ-Centered leaders who are 
transforming the church in Africa and beyond. In March 2011, NEGST was awarded a 
university charter by the government of Kenya and is now Africa International University (AIU). 
The school seeks to be faithful to its vision, mission and core values as it grows to a university of 
3,000 campus based students and 2,000 extension students (these numbers will be discussed in 
more detail, in other sections of the report).  AIU’s growth is driven by an understanding of their 
mission to become partners with a God who is at work all around them, renewing his people, 
creation, and nations. What that mission means for them is the development of new programs in 
psychology, business, leadership, education and peace studies that build upon their theological 
core. These new programs will find expression at the undergraduate, master’s and doctoral levels 
and will be housed in four different schools – the School of Professional Studies, the Institute 
for the Study of African Realities, Nairobi Evangelical Graduate School of Theology and the 
School of Science and Technology.  

1.2 PROJECT OVERVIEW  

AIU requested Engineering Ministries International’s help with developing a master plan for the 
site to carry out their 10-year development strategy. As a newly accredited university, the 
extension of physical facilities will be required to comply with the requirements of an expanded 
program menu and an enlarged student population. The master plan will inform every aspect of 
campus development, from building layout and infrastructural requirements to circulation and 
landscaping. Infrastructure includes: water/wastewater design and treatment, electrical power 
demand projections, structural design and a topographical survey of the current site (not a 
boundary survey). The EMI team has also designed the phase 1 building – the Leah Ngini 
Centre, a student/community Centre. EMI has a unique opportunity to partner with Triad 
Architects, a local Kenyan architectural firm, on this project as a means of both providing 
understanding of the local design culture for the EMI team as well as to facilitate professional 
development for all parties involved.  

Architecturally, it appears feasible to expand on the current site per the final site plan in the 
“Drawings” section of this document, developed during a week-long on-site work session. The 
Kenya National Commission for Higher Education (CHE) suggests that additional land could be 
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purchased for recreation and parking to support the desired number of students. A new 
undergraduate population with day (commuter) students may cause additional traffic strains on 
infrastructure. Therefore shuttle vans/buses from remote parking sites will have to be purchased 
for recreation and parking to support the desired number of students. Off-site partnerships to 
share recreational facilities may also be necessary.   

Finally, development of a retail centre on Dagoretti road (See Final Site Master Plan) and a 
distance education program off-site will further enhance AIU’s outreach to the community.  

 

1.3 EMI TRIP AND TEAM PERSONNEL  

EMI assembled a design team to visit the 
ministry site in Karen, Kenya from 
September 15 to 27, 2011. The week was 
spent understanding the vision of the 
ministry, assessing and surveying the site, 
meeting with Triad Architects (a local 
Kenyan architectural firm), researching 
building materials, determining utility 
practices and resources, and initiating the 
design effort. Before leaving Karen, the 
team presented a preliminary design 
proposal to the staff, faculty and community 
of Africa International University. The 
proposal included a site master plan, preliminary architectural and structural drawings for the 
Leah Ngini Centre, water and wastewater concepts, and electrical power demand and backup 
options.  

The EMI team consisted of the following:  

Table 1-1: Project Team 

TEAM MEMBER ROLE 

Matt Hood EMI COS Co-Leader/Staff, Architect 

Philip Greene EMIEA Co-Leader/Staff, Structural Engineer 

Jim Cathey Volunteer, Electrical Engineer 

Mary Ann Cathey Volunteer, All-Purpose Volunteer 

Frank Gorman Volunteer, Architect/Master Planner 

Jeffrey Wendle Volunteer, Civil Engineer 

David Wright Volunteer, Structural Engineer 

Elias Nyasani Volunteer, Civil Engineering 

Aaron Haazen EMIEA Intern, Mechanical Engineering/Surveyor 

Stephen Thalin EMI COS Intern, Civil/Structural Engineering 

Janae Mann EMI COS Intern, Architectural Design 

Engineering Ministries International (EMI) is an international Christian non-profit organization 
whose vision is to mobilize design professionals to provide design assistance to ministries in 
developing nations that are helping the poor and proclaiming the gospel of Christ. The goal of 

Figure 1-1: EMI Design Team 
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EMI is to partner with ministries in developing countries and work alongside them so that they 
can better serve people and can better serve God.  

 

1.4 SCOPE OF WORK 

This report and attached drawings represent a preliminary set of documents for Africa 
International University to begin the local approval process, fundraise and begin construction of 
Phase 1, which includes: 

 The design and construction of the Leah Ngini Centre 

 Relocation of the existing site entrance from Dagoretti Road to Rhino Park Road 

 Construction of part of the internal ring road connecting Dagoretti Road to Rhino Park 
Road 

 Preliminary wastewater Improvements 

 Preliminary water Improvements 

 Preliminary power Improvements 

It is recommended that AIU work with a local contractor and/or designer to finalize any 
remaining paperwork necessary to submit documents to the local city authorities and to begin 
construction. Contact EMI if further clarification is needed.  

This report also documents the long term vision for the site, and is to be used, as a basis, for 
future design and construction efforts.  EMI will provide in this set of documents: 

 Long-term Master Planning of the Site, including: 
o Site Architectural Master Plan 
o Water Distribution & Wastewater Disposal Recommendations to meet 

immediate needs 
o Topographic Survey of the property (not a boundary survey) 
o Electrical Recommendations (Power Supply) 
o Phase I Site Demolition Plan 
o Conceptual Phasing Site Plan 

 Detailed Design of  the Leah Ngini Centre, (Phase 1 Building), including: 
o Architectural Design 
o Structural Design  
o Electrical Design 

 
Note: Cost Estimates for Phase 1 buildings are to be provided by a local Quantity Surveyor.  

This report presents detailed design only for the Leah Ngini Centre (LNC). When later phases of 
the project are ready to be built, EMI can be contacted to complete the design of those 
additional facilities. An additional trip to the site will probably be needed in order to involve new 
design team members, and to understand the needs for the additional facilities. To allow ample 
time to design those additional facilities, the board should contact the EMI office at least six 
months prior to the desired EMI design team visit. 
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2.0 SITE DESCRIPTION AND TOPOGRAPHY 

2.1 SITE EVALUATION 
AIU is strategically located in the hub of East Africa, Nairobi Kenya. Its geographic placement is 
best stated by its motto, “An African University in the Heart of Africa.” It is located in Karen, a 
suburb approximately 15 miles/10 kilometers west of Nairobi. 

        

 

The site is irregularly shaped and is the amalgamation of three separate land titles totaling 54 
acres. The property is completely surrounded by a brick wall or living fence and has around the 
clock security. Running along the northern property line is Dagoretti Road, where the current 
main entrance into AIU is located. Along the Western property line is Rhino Park Road. This 
road is expected to be paved and will now serve as the main road to the university and the 
relocated main entrance into AIU.   

 
 

There are a number of significant, existing buildings on site that are to be maintained and 
integrated into the proposed site master plan. See drawings for detail.  

 

THE SITE 

DAGORETTI ROAD 

AIU

Figure 2-1: Kenya and Surrounding Areas Figure 2-2: Location of AIU Site 

Figure 2-3: AIU Site Boundaries 

RHINO PARK 
ROAD   

NAIROBI
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3.0   ARCHITECTURAL DESIGN 

3.1 PROGRAM REQUIREMENTS 

The site master plan was recently developed by Triad Architects in Nairobi. EMI has added our 
expertise in higher education planning and design, as well as consultant services of structural, 
civil, and electrical engineering. The partnership of EMI and Triad has provided a better strategy 
for future development and accommodation of projected student population. 

AIU’s vision for this campus includes moving the main site entrance to Rhino Park Road.  This 
relocation significantly impacts the layout of the campus and shifts the focus to the “Academic 
Core”.  The design seeks to refine the “Academic Core” in relation to the surrounding campus, 
complete the phase I student/ community centre (LNC), develop on-site housing, and create an 
income generating retail development and conference centre. Support facilities are included in 
the program as well.    

3.2 SITE MASTER PLAN DESIGN RATIONALE 
The proposed site master plan was developed on-site through several meetings with 
administration, faculty, Triad Architects, and local engineers. It conveys a simple concept which 
can be further refined and developed to meet AIU’s future needs.   
 
The desire, during these meetings, was to evaluate the highest and best uses for the campus and 
meet the goals presented by AIU for the university’s growth. The site master plan accommodates 
3,000 campus based students and 2,000 extension students.  This number will initially be limited 
by the existing sewerage system, (refer to the Water Supply and Wastewater Management 
sections of this report for recommendations).  Note: once the final sewerage system is in place, 
AIU always has the option of providing for fewer occupants on campus by limiting facilities and 
enrollment. 
 
The main entry off Rhino Park Road directs traffic toward the proposed Leah Ngini Centre 
(LNC), with administration, student, and visitor parking directly adjacent. The CHE (Kenya 
Commission for Higher Education) suggests that this building be located close to and within 
sight of the main entry. A new water tank tower along Rhino Park Road captures the red, white, 
and black logo of AIU, and draws attention to the entry. A security guard station is located at the 
base of the tower. The Rhino Park Road entrance is now the main entrance while the Dagoretti 
Road entrance will be used for limited access to the site, and will be controlled by a traffic barrier 
and a security guard. 
 
The campus ring road allows traffic to circulate through the campus from the southwest corner 
(at Rhino Park Road) to the northeast corner (at Dagoretti Road). Parking lots along this road 
will accommodate student, staff, faculty, and service uses.  
 
Forming the quadrangle are the first tier academic buildings of the LNC, Library, Chapel, 
Faculty, Classroom, and proposed Cafeteria buildings. The placement of all proposed buildings 
will define the exterior space known as the quadrangle/green area/graduation plaza. The 
quadrangle also has an important campus use at graduation ceremonies as it is an outdoor 
assembly location for up to 2000 people.  
 
The existing library building is not big enough to accommodate the number of occupants using 
the library once the campus is fully occupied. It would be structurally difficult to add additional 
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floors to the building, and it is not suitable to expand the building to the south.  Instead, the 
existing library will become a classroom building, and a new, larger library will be added 
immediately west of the old library location.  These two buildings are shown connected with an 
atrium that acts as an informal gathering area. Refer to the site master plan for specifics.  
 
Landscaping and trees will further strengthen the academic core, and soften the tight proximity 
of buildings. Low shrubs and hedges are considered security impediments (places where 
intruders can hide at night). In housing areas, green spaces between buildings provide privacy, 
fire separation, informal game areas, and sitting/studying areas. 
 
Second tier academic buildings are located farther from the quadrangle, and include the four 
proposed specialized programs of School of Theology (NEGST), School of Science and 
Technology (S&T), School of Professional Studies (SPS), and Institute for the Study of African 
Reality (ISAR). These four buildings (including the library relocation) radiate from the central 
core area so that their first floor corridor can serve as a covered walkway to housing and parking 
beyond. 
 
Existing south housing closest to the elementary school location should be used for graduate 
students who are more likely to have children.  Other student housing is to be primarily used for 
undergraduate and international students, and can have up to 4 stories. This allows mentoring 
opportunities with graduate students and faculty. Once undergraduate students become graduate 
students, they will move to off-site housing or near the school if they have children attending.   
 
It is important to separate vehicular from pedestrian traffic throughout the campus especially 
near the elementary school where small children will be walking to school. Trails and paths are 
proposed to help keep pedestrians safe. 
 
Parking for housing areas will divide the existing and new housing groups, and act as a buffer 
between them. Parking areas should not be completely paved, but should be covered with 
interspersed pavers and low grass to stabilize the soil, create large multi-use green areas and 
minimize water runoff.  Because cars take more space than people it is imperative that studies are 
done to determine parking needs as the university grows. The vehicle assumptions previously 
discussed need AIU validation.  
 
Further north along the ring road is more student (and possibly staff) housing, and a conference 
centre (just south of the existing Kijiji Guest Houses).  Continuing north and proximate to the 
north entry for easy access, there is Staff Housing and a service facility of Maintenance/Campus 
Safety/Transit. At the extreme north end of campus, along Dagoretti Road, is a proposed Retail 
development with parking. This concept is a key part of economic sustainability for AIU.  
 
Additional concepts, research and data have been included in the Appendix to this report.  
 

3.3 PHASE 1 DESIGN RATIONALE 
Phase I, as described in the Scope of Work, has at its core the Leah Ngini Centre (LNC). This 
four story facility is the most prominent on campus acting as an entrance to the campus and the 
focal point for visitors.  All student services needed to apply, enroll and become a student of 
AIU are housed in this building. It provides administration offices, student study areas, a 
cafeteria, meeting rooms, and seminar rooms for students, staff, and visitors.  
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The LNC has its main entrance on the ground floor and a walk-out on the lower ground floor 
onto the quadrangle (opposite the entrance). One can look through the building axially from the 
main entry to the existing quadrangle and chapel.  
 
The exterior appearance of the LNC has multiple influences. There is no consistent African 
architectural style because the continent is too diverse culturally, racially, and climatically. There 
is a style of Kenyan highland architecture, emphasizing a large roof-to-wall ratio and strong 
horizontal lines, usually due to large roof overhangs and shading of window openings. Solar 
orientation, maximizing natural light, and strong geometric forms are characteristics of design 
which have been incorporated into the development of this building. 
 
Exterior materials are very important to continue a campus “vocabulary.” The below ground 
level floor exterior material should be brick or cut stone, to match adjacent buildings. Other 
exterior finishes should match existing building finishes and include: cream-colored stucco 
surface on upper walls, bronze toned steel or aluminum frames, and terra cotta roof tiles and 
fascia. 
 
The LNC East Elevation reinforces the use of lower level roofs to create covered outdoor areas, 
shading in sunny weather and protection in the rainy season. The upper level roof is consistent 
and provides large overhangs for windows. 
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4.0 DRAINAGE AND GRADING 

4.1 EXISTING DRAINAGE 
Natural drainage on site carries the majority of water to an existing stormwater retention basin 
located on the west side of the main access road just north of the Kijiji Guest House. Two other 
low areas, one located at the southeast corner of the site and the other on the eastern side of the 
main access road about midway between the north and south property lines, also limit runoff to 
neighboring properties. 

Stormwater reaches the retention basin via both open and enclosed drainage channels that 
convey the runoff from the main quadrangle and other areas of the site. This retention basin 
overflows into surrounding areas during periods of heavy rainfall.  

 

4.2 PROPOSED DRAINAGE 
The amount of impervious areas (roads, parking lots, buildings) will increase dramatically as the 
site becomes more developed. This will lead to substantial increases in both the volume of 
stormwater runoff and the peak runoff rate, further aggravating the current stormwater retention 
basin overflow problems. The impact of the increase in stormwater on the retention basin may 
be reduced by providing rain gardens to receive water from individual buildings or clusters of 
buildings. As illustrated in the diagram below, the rain garden provides both retention capacity as 
well as an avenue for infiltration of stormwater into the ground. Site grading should direct water 
to the rain garden and then to the main retention basin if garden overflow occurs. The retention 
and infiltration provided by a number of rain gardens should reduce the loading on the 
stormwater retention basin. 

 

 
Figure 4-1  

Rain Garden Profile 
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In addition to the rain gardens, additional stormwater retention may be installed under parking 
areas.  These could be designed to either store water for future use for irrigation (rain water 
harvesting), or also provide for infiltration below grade. 

At the quadrangle, existing stormwater drainage channels should be moved to the perimeter of 
the area to allow as much open, unobstructed area as possible for large events.  

4.3 GRADING 
Sizing of storage facilities, design of rain gardens, and the sizing of necessary stormwater 
retention is dependent upon the design storm rate of rainfall and total volume. Even with 
additional storage and/or rain gardens, the capacity of the stormwater retention basin will need 
to be expanded to accommodate additional site storage.  While detailed stormwater calculations 
will be required to size all the facilities, it is suggested that the entire area on the west side of the 
main access road between Kijiji Guest Houses and the future staff housing be graded to provide 
stormwater retention.  The area could be a green park, with plantings selected to withstand 
periodic flooding, and the proposed athletic field contained within the holding area. This would 
provide the necessary stormwater retention during rainy seasons, but additional recreation area 
during dry seasons. 
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5.0 STRUCTURAL DESIGN 

5.1 STRUCTURAL DESIGN - INTRODUCTION 
Phase 1 of this Project includes the detailed structural design of the Leah Ngini Centre, which 
will form part of the academic core of the university campus.  This section of the report outlines 
how the structural arrangement of the proposed building was decided upon, taking into 
consideration the local design and construction methods and codes of practice, the architectural 
considerations, the prevailing ground conditions and the requirements of the university. 

5.2 OBSERVING LOCAL CONSTRUCTION PRACTICES 
Before any design work could start on the proposed Leah Ngini Centre, research was completed 
on common construction practices in Kenya, and in-particular, the Nairobi region.  This could 
be observed while driving through the city and seeing existing construction sites and also 
determining the structural form of new and existing structures and developments.  The following 
was noted: 

- Most medium to high-rise buildings use concrete frame construction. 
- Grid spacing of columns and beams is generally in the range of 4m to 7m.  
- Structural steelwork is evident but generally only for light structures such as canopies, car 

ports, etc. 

The existing buildings within the academic core at AIU were visually surveyed to ascertain the 
structural layout.  The Library Building consists of a concrete frame with a 6m by 6m grid of 
columns.  A solid concrete floor slab spans between visible “down stand” beams.  The 
Classroom Block is also a concrete frame building with solid floor slabs and “down stand” 
beams spanning to columns. 

5.3 DISCUSSION WITH LOCAL STRUCTURAL ENGINEER 
While in Nairobi, EMI had the opportunity to have discussions with Ms. Mercy Mugure, a 
Kenyan structural Engineer from EngPlan Consulting Engineers.  She has previously worked 
with Triad Architects on various projects and was willing to discuss the Kenyan requirements in 
terms of recognized design codes, locally available building materials and commonly used sizes as 
well as construction practices that would be used by local building contractors.  The Appendix to 
this report summarizes the resulting design criteria, and includes applicable codes and building 
material research. 

5.4 GEOTECHNICAL INVESTIGATIONS  
A previous engineering report carried out for the university campus noted that the soil structure 
present in the institution is varied.  Red coffee soil, hard murram (consisting of soft rock 
mixture) and black cotton soil are noted at various locations around the site.  Black cotton soil is 
to be avoided as it has varying properties when wet and dry.  If encountered it should be 
removed. 

Two test pits were excavated during the visit of the EMI team to the university.  These were 
located in approximately the position of the proposed new LNC, and a pocket penetrometer was 
used to estimate the safe bearing capacity for foundation design.  Test Pit 1 was excavated to a 
depth of 1.5m below natural ground level.  No rock was encountered.  Test Pit 2 was excavated 
to a depth of 1.8m where fractured rock was exposed.  The pocket penetrometer yielded safe 
bearing capacities in the region of 200kPa (4200 psf). 
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Foundations for the proposed new building should be taken a minimum of 1000mm below 
natural ground level and into the firm/stiff material. 

 

5.5 PROPOSED STRUCTURAL FRAME 
Having taken into account the above, the following is proposed for the structural frame of the 
LNC. 

The building will be a four story, concrete frame structure consisting of the following: 

• Foundations will be reinforced concrete pad bases to the concrete columns.  Foundation 
bases should be taken a minimum of 1000mm below natural ground level and into the 
firm /stiff material.  A detached reinforced concrete retaining wall will be located west of 
the building between the Lower Ground Floor and the Ground Floor entrance level.  
This wall will be built away from the building so that moisture from behind the wall will 
not seep into the Lower Ground Floor and so that more light and ventilation will enter 
the Lower Ground Floor.   

• Suspended floors will consist of 175mm thick two way spanning reinforced concrete 
slabs onto 400mm x 650mm deep, “down stand” concrete beams.  The “down stand” 
beams will span onto a regular 6m grid pattern of 400mm x 400mm reinforced concrete 
columns.  The advantage of having a solid slab and “down stand” beams instead of a 
solid hollow-pot slab is the savings in the dead weight of the structure, giving of a more 
economic design and creating the effect of a higher ceiling. 

• The roof structure over the fourth floor will consist of steel trusses, made up of hollow 
sections and angles.  The roof will consist of clay tiles. 

The concrete structure will be designed to consider both vertical as well as horizontal forces.  
Vertical forces will be supported on the floor slabs and transferred to the floor beams and to the 
foundations from the columns.  Horizontal forces (wind loads, seismic loads and certain 
accidental loading) will be resisted by the frame action of the beams and columns.  The resulting 
forces will be transferred to the foundations. 
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6.0 WATER SUPPLY 

6.1 WATER DEMAND 

The school seeks to be faithful to its vision, mission and core values as it grows to a university of 
3,000 campus based students and 2,000 extension students. For water demand calculations, this 
equates to 3,500 full time student equivalent (ftse). A breakdown of the projected student 
population by college is provided in the Appendix to this report. Note:  Campus capacity may be 
increased depending on the availability of municipal wastewater systems and desired campus 
occupancy loads.  This report discusses the need for a feasibility study to determine potential 
future occupancy.  

The Kenyan Commission for Higher Education (CHE) Report, 17 October, 2008, states that the 
water demand for the projected increase in student population to 400 in the 2011/2012 academic 
year with a teaching staff of 24 dictates a water supply of 60 m3 per day. This equates to 
approximately 150 l per day, per student.  For this report, a consumption level of 150 
l/day/student is used on the assumption that appropriate water conserving devices will be 
installed and other water conservation measures be implemented as the campus is expanded. 

Assuming a future full-time student equivalent (ftse) population of 3,500, and using 150 
l/day/person as the basis for design in calculating storage, equates to a projected average day 
demand of 525,000 l/day.  Using a peaking factor of 1.25, the projected peak day is 657 m3/day.  
It is our opinion that this demand could be reduced substantially (20%-30%) by recycling water 
for flushing of toilets and urinals (assuming a source of treated wastewater is available) and 
installing water-saving plumbing fixtures in existing facilities as they need replacement. 

6.2 EXISTING WATER SUPPLY  

The AIU campus is currently served by two boreholes drilled in 2003 (a third existing borehole 
for the campus will not be discussed in this report). One is located on the north end of the 
compound in the Hohnecker Centre (Hohnecker Borehole) and the other is located near the 
southwest corner of the property (NEGST Borehole).  According to Ken Wiley, Supervisor of 
New Construction with AIM, the tanks are interconnected, but due to hydraulic restrictions in 
the distribution system, most of the water for the academic area is supplied by the NEGST 
borehole and that of the Hohnecker Centre supplied by the Hohnecker borehole. 

Both boreholes have significant yields.  According to the Ministry of Water Development 
borehole completion reports cited in the Brunkow report both have a yield of approximately 20 
m3/hr, with recommended production discharges of 15 m3/hr, for a total of 30 m3/hr, or 720 
m3/day.  This exceeds the estimated average day demand at full development, and could provide 
for a maximum day of 1.2 times average day demand. Since it is anticipated that future demand 
per student will be reduced by recycling water for toilet and urinal flushing, and the use of stored 
rainwater for irrigation, the quantity of water supplied by the two boreholes appears to be 
adequate to serve the campus well into the future.   

6.3 EXISTING WATER SUPPLY QUALITY AND RISK 
ASSESSMENT 

Except for the reported high fluoride levels cited in the Brunkow report of 9 mg/l and 11 mg/l 
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for the NEGST and Hohnecker wells, respectively, water quality appears to be generally very 
good. To gain an understanding of the water quality, test strips were used to sample water 
collected from a residential spigot near the NEGST borehole.  Test results can be found in the 
Appendix of this report.     

Bacterial testing conducted using a poly growth media indicated that neither E. coli nor fecal 
coliform are present in the raw water (additional testing should be conducted to confirm this is 
the case for both boreholes).  

Long term exposure from ingesting water with fluoride concentrations of 10 mg/l and above is 
cited as resulting in severe fluorosis with symptoms including joint pain, bending of bones, and 
crippling.  For this reason, the AIU water supply is unsuitable for drinking and cooking without 
treatment.  

According to the CHE report of 17 October 2008, all of the water used at AIU (then NEGST) 
should have the fluoride level reduced. The request was made to protect small children from 
drinking any untreated water from any faucet (see Proposed Water Supply for detailed 
recommendations). While not specifically referenced, it is assumed that the fluoride reduction 
would be required to meet the World Health Organization recommended concentration of 1.5 
mg/l. 

6.4 PROPOSED WATER SUPPLY  

Treatment 

Several options for fluoride reduction are evaluated in the Brunkow report. These include the 
following methods: 

• Adsorption on Activated Alumina 
• Reverse Osmosis 
• Adsorption on Bone Char 

The Brunkow report indicates that bone char adsorption is the most economical treatment 
method and does not require highly skilled operators. The only disadvantage cited is that the 
method is not universally accepted.  It is reported, however, that bone char filters are currently 
being used successfully on site at individual buildings.  In addition, various references indicate 
that bone char can provide an effective treatment for reducing fluoride concentrations to 
acceptable levels. It is recommended, therefore that bone char adsorption be considered the 
primary method of de-fluoridation of the AIU water supply until such time as a public water 
supply becomes available. 

Since fluoride removal is not necessary for bathing or firefighting, decentralized treatment would 
avoid the expense and maintenance associated with unnecessarily treating the entire water 
supply, which at full development would equal treatment of an estimated average of 525,000 
liters per day.  It is recommended therefore, to provide community treatment systems using bone 
char to treat the entire water supply to family housing areas, but in other locations, limit de-
fluoridation treatment to water for drinking and cooking. 
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In addition to fluoride removal at selected locations, it is recommended that disinfection of the 
water supply with chlorine solution be considered.  With a relatively high quality source, a new 
distribution system in place, and strategic de-fluoridation treatment, this would provide reliable 
safe drinking water throughout the university buildings.  Since chlorine would also be adsorbed 
to bone char, however, it is recognized that the life of the bone char would be reduced to some 
extent. 

Distribution and Storage 

Water is currently pumped from the boreholes to elevated steel water tanks to provide pressure 
throughout the university.  The Hoenecker tank holds 39,000 liters and the NEGST tank holds 
49,000 liters.  Water is distributed to buildings via small diameter (63mm OD or 75 mm OD) 
high density polypropylene pipe.   

The CHE report suggests 72 m3 (72,000 l) for storage for firefighting from fire hydrants. The 
current distribution system, however, is inadequate to convey a fire flow regardless of the 
amount of storage.  Not only is the distribution system inadequate to deliver fire flow, it is 
inadequate to provide water at sufficient pressures for normal water usage as the university 
develops.  This is primarily because the distribution piping is too small and the storage tanks are 
insufficient.   As the height of both storage tanks is 12 meters, the elevation difference between 
the water tanks and the lowest area of the site near buildings is approximately 22 meters, 
producing a maximum static pressure of approximately 2.2 kg/cm2 (31 psi), which is considered 
a minimum for normal operations. 

To deliver a minimum fire flow of 5.7 m3 per minute (1,500 gpm) with sufficient pressure (20 psi 
or 1.4 kg/cm2) to the central area of the property from the existing storage tanks at each end, it 
requires a minimum pipe diameter of 12 inches (30.5 cm).  In addition, the current storage is 
inadequate to provide fire flow for a sufficient time to fight a fire.  At 5.7 m3 per minute fire 
flow, there is only approximately 17 minutes supply if the tanks are full and both borehole 
pumps are operating.  A minimum of 2-hour supply for firefighting is desirable.  This would 
require a storage volume of 680 m3 (680,000 l) for minimal fire protection.  

In addition to fire protection, it is also desirable to provide emergency backup storage for 24 
hours of water demand.  Since emergency power is typically available, water may be supplied 
during a power outage. Minimal storage should be provided to supply at least the average day 
demand with one borehole pump out of service. With one borehole pump operational for 16 
hours, storage of approximately 210,000 liters would be required to meet the daily demand at full 
development. 

To provide adequate storage for both fire protection and emergency storage, a total storage 
volume of at least 890,000 liters would be required to serve the site at full development.  This 
would require two new larger storage tanks at the current locations or one large tank at the high 
point. The elevation of the tanks should also be increased from the current level to provide a 
minimum normal operating pressure of approximately 2.2 kg/cm2 (31 psi) at all points in the 
distribution system. This would require maintaining water levels in the tanks at the existing 
locations at approximately 21 meters (elevation 125 m).  

If storage is provided for both fire protection and emergency operation using two tanks at the 
current locations, the dimensions of each (to provide 490,000 liters storage) would be 
approximately 6m by 9m by 9m.  This would provide a substantial area for signage marking the 
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university or possibly even paid advertising for the commercial area on Dagoretti Road, yet 
another potential revenue source, as illustrated below. 

                                                 

Assuming that there will not be a reliable public water supply available and that all water supply 
must be developed on site, recommendations for distribution and storage are as follows: 

• Construct a 12-inch water main to connect the two existing water tanks to improve 
existing pressures in the system and balance the system to include fittings for connection 
of distribution lines to serve new and existing areas of development on site. 

• Meet with CHE to present recommendations for and to discuss emergency storage and 
fire protection. 

• Evaluate alternatives for providing fire protection including, individual building roof 
storage and sprinkler systems, ground storage with fire pumps, and elevated storage. 

• If ground level or elevated storage with fire pumps proves to be the most cost effective, 
construct elevated storage to provide the required emergency storage. The smaller 
potable water storage volume would reduce the potential for water quality deterioration 
from long term storage of larger volumes. Increasing water storage could be done in 
phases as the site is developed. 
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7.0 WASTEWATER MANAGEMENT 

7.1 EXISTING SYSTEMS 

It is our understanding that Africa International University’s residences, administrative buildings 
and classrooms are all currently served by various conventional septic tanks and drain fields.  
Most appear to be working adequately, except for the drain system serving the housing complex 
at the southwest corner of the property, which has failed.  To improve the existing operation, 
grey water has been separated from the black water and disposed into a pit near the cattle pen.  
From there it is simply pumped out onto adjacent land.  Despite the lower loadings on the septic 
system handling the black water, it continues to experience operating problems and requires 
relatively frequent pumping. 

7.2 FUTURE WASTEWATER SYSTEMS 

Spreading grey water without treatment is an unsanitary practice when done close to the 
population density of the AIU site, and therefore should be avoided.  For this reason, it is 
recommended that both grey and black water streams be properly treated and disposed, either 
separately or combined.  This will be even more critical to do as the campus population density 
increases. 

The University has expressed a desire to use sustainable practices and water conservation in its 
operations.  For wastewater treatment these practices would include low energy, low 
maintenance natural systems that would treat the wastewater adequately to re-use for toilet 
flushing. This re-use may reduce overall water consumption by as much as 30 percent. Because 
there are no receiving streams adjacent to the site to receive treated effluent, however, all 
wastewater generated at the site must currently be treated on-site.  It is further recommended 
that the new construction include dual plumbing to provide for separate water supply for urinal 
and toilet flushing.  Treated effluent could be reused to reduce impact of the effluent disposal, 
and harvested rainwater could be used and supplemented with water supply when needed. 

The building density required for serving this population of students is significant. Once the 
campus is fully developed it will require more land than is available to treat the resulting 
wastewater.  In addition, the on-site use of natural treatment systems such as wetlands or ponds 
requires more land area than is available.  Even if other types of infrastructure can be provided 
to support the proposed development, the site is inadequate to provide suitable wastewater 
treatment and disposal and cannot be developed as currently envisioned without off-site disposal 
of treated wastewater.  To fully develop the site as envisioned there are essentially three 
wastewater treatment and disposal alternatives: 

1. Conveyance of wastewater to a public sewerage system.  (Public sewerage could 
include a large municipal system to serve the entire developed area near AIU, or a 
quasi-public system constructed by AIU and other property developers in the area.) 

2. Construction of a wastewater treatment facility using electro/mechanically driven 
treatment processes on the AIU site and conveyance of treated effluent to a 
receiving stream offsite. 

3. Purchase of adequate land adjacent to the university to allow the use of low-energy 
natural systems (e.g. wetlands or lagoons) for either on-site disposal or conveyance 
to a receiving stream offsite.  
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Given the scope and rate of development proposed for AIU, it is our conclusion that a 
wastewater feasibility study must be conducted, and a wastewater management plan developed to 
meet AIU’s long-term needs prior to any further significant development beyond Phase I 
building.   

It is our understanding that public sewerage is currently unavailable. The feasibility study should 
address the schedule of availability. It is also our understanding that there is a receiving stream 
offsite where treated effluent may be discharged, but that significant time will be required to 
obtain the rights-of-way needed for the pipe to convey it there. Again, these are issues to be 
addressed in the feasibility study.  In the interim, however, there are current wastewater disposal 
problems that need to be addressed, and designs for expansion of the university to consider.   

Phase I wastewater systems should include: correction of the current problems experienced at 
the existing student housing and distribution of wastewater from the LNC building to treatment 
and disposal areas. To accomplish this we advise the following: 

1. Perform percolation testing to determine percolation rates and suitability for 
subsurface treatment of septic tank effluent. 

2. Given the percolation rate test results, and assuming they indicate soil suitability, 
provide a community septic tank and properly designed drain field(s) for the existing 
student housing and the LNC building. 

This will provide an interim solution for immediate needs and provide the time necessary to 
evaluate other alternatives.  Descriptions of the various treatment alternatives considered are 
provided in the Appendix of this report.  Several treatment alternatives for the site have been 
considered, and although they are not practical for on-site disposal, they may be solutions for 
off-site disposal if adequate property can be obtained adjacent to the AIU site or outfall to a 
receiving stream is obtained.  
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8.0 ELECTRICAL 

8.1 EXISTING ELECTRICAL 
Electrical service for the central campus is supplied by Kenya Power and Light Company 
(KPLC) through a pole mounted 315 kVA transformer located adjacent to the Service Building. 
The transformer bus directly feeds a three-phase overhead campus distribution that supplies 
electrical service to south campus student housing and staff housing (non-critical load) and the 
main distribution panel (MDP) in the Service Building. The MDP supplies electrical service to 
the Classroom Building, the Faculty Building, the Chapel, the Cafeteria, the 
Library/Administration Building, the Book Store, the Guest House Block, the Admissions 
Building and the borehole pump; these critical loads are backed by a 100 kVA diesel-electric set. 

8.2 PROPOSED NEW ELECTRICAL SYSTEM 
The electrical master plan addresses electrical service to existing buildings on the main campus 
that are to be retained and new buildings introduced in the eMi master plan design work. In 
addition, detailed electrical design is presented for the LNC Building. Basic electrical distribution 
planning is suggested for other buildings based on knowledge of floor plan areas and known or 
typical loads beyond lighting.  

Modest building illumination levels are specified in accordance with understood local practice.  
Living and general meeting areas are illuminated to 5 VA/sq m. Office, classroom and study 
areas are illuminated to 11 VA/sq m with the assumption that table or floor lamps will be used 
to augment lighting as needed. Use of solar water heating in the student dwellings is assumed; 
however, electric water heaters are proposed in the Cafeteria, LNC and Conference Center to 
assure hot water for dishwashing on cloudy days. 

8.2.1  SITE ELECTRICAL PLAN 
The Appendix E-1 to this report shows the complete load planning for the main campus that is 
divided into Existing, Phase 1, Phase 2 and Phase 3 loads (as a generic means of defining future 
work – actual phasing is to be determined by AIU). The developmental considerations of each 
phase will be addressed in the following sections.  

Campus exterior lighting is a safety concern for night-time walking on campus. An 
efficient, sustainable (non-light-polluting, as opposed to the existing system) solution may be 
considered for future implementation. 

 

8.2.1.1  EXISTING ELECTRICS 
This is merely a documentation of the present main campus loads showing what 
possible future phases could look like. Actual phasing is to be determined by AIU. See 
the load projections on the top portion of page 1 of Appendix E-1.The university operational 
buildings are serviced from the MDP with generator backup during a power outage. The 
dwelling loads are considered non-critical, thus have no generator backup. The Admission Office 
is scheduled for demolition in Phase 2 or 3. Its load will vanish with time as the function is 
moved to other areas. Library relocation is planned for Phase 2 or 3 – its load will be adjusted at 
that time. The majority of faculty housing units will be demolished in Phase 2 and 3. Their 
shown load will vanish from the main campus electrical grid as replacement units located on the 
north end of the site will be serviced by individual service drops from KPLC. 

8.2.1.2  PHASE 1 ELECTRICS 
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Phase 1, with construction of the LNC and introduction of a sewage treatment system and 
security lighting, increases the projected critical load by about 80%.  Non-critical load is 
unchanged. The resulting load projections are shown on the top of page 2 of Appendix E-1. 
Since the projected transformer load is 214.7 kVA, the existing 315 kVA transformer is adequate. 
The bus rating in the MDP is not known, but based on observation of the panel size, it is 
estimated to have a 500-1000 A rated bus. This speculated rated value should be verified by a 
qualified electrician, and if validated, the existing MDP is adequate for use through Phase 1. The 
main beaker will need to be increased to a 500 A rating device. There are ample unused breaker 
slots for the added service feeds. 

However, the existing 100 kVA generator will not be adequate for the projected backup load of 
176 kVA. The recommended generator size is 200 kVA. However, the decision on generator size 
should be given some thought. If it appears that several years could lapse, so that the generator 
life expectancy expires prior to Phase 2 buildup, the 200 kVA would be a good choice. But, if 
this is not the case, then thought should be given to installing a generator of the size to be 
projected for Phase 2 or Phase 3. In either case, the generator would be loaded to about 50% or 
more, thus there would not be a significant fuel efficiency issue. 

Any electrical system planning necessarily involves judgment on electrical use practices as well as 
the actual equipment installed. After Phase 1 is fully operational, it is recommended that power 
demand to the complete site and to the critical loads be measured over the course of several days 
to obtain actual power demands for comparison with the demand factor sized projected loads in 
this report. If there is significant variance, then adjustment should be appropriately made to the 
load projections for the remaining two phases of development. If the rental office space on the 
second level of the LNC building is not yet occupied, then the impact of this load not yet being 
present should be considered in the evaluation. 

8.2.1.3 PROJECTED PHASE 2 ELECTRICS  
The construction of the four schools, expanding the Cafeteria, building new student housing and 
adding an on-site sewage treatment system leads to a substantial increase in power demand – 
both in critical and non-critical loading. Since a new Service Building is to be constructed during 
implementation of this phase, this is the point to install a new MDP. The panel should be of 
sufficient capacity to handle the load projections through Phase 3 plus allow for any unpredicted 
load additions– a minimum 2000 A rated bus and a 1000 A main breaker. Replacement of the 
existing transformer with a 500 kVA transformer is recommended. A minimum 300 kVA 
generator is needed. Depending on the generator decision made in Phase 2, this generator may 
already be in place. Further, consideration should be given to installing the size generator 
projected for Phase 3, if the time span between Phase 2 and Phase 3 does not appear to be 
lengthy at this stage of site development. 

8.2.1.4 PROJECTED PHASE 3 ELECTRICS 
This final phase increases the critical electrical loading by another approximately 30%.The 500 
kVA transformer installed in Phase 2 is still adequate. However, the generator must be of a 400 
kVA rating, if not already of that size from earlier planning ahead. 

Drawing E-1.2 presents a one-line diagram of the proposed site electrical system wherein cable 
sizes are recommended for feeds to new or modified buildings. Since some electrical cable runs 
may exceed 60 m in length, cables have been sized larger than necessary based on ampacity to 
keep voltage drop within the standard practice of 4% or less. Breaker and fuse sizes are specified 
for the complete main campus electrical system when Phase 3 is completed. A voltage stabiliser 
to handle the entire main campus is recommended. The 500 kVA voltage stabiliser should be 



Engineering Ministries International, East Africa  Project No.  5547 

January 2012 Africa International University – Karen, Kenya  Page 22 

installed in Phase 1 so as to not delay the needed compensation for voltage dips known to 
shorten certain equipment life.  

Drawing E-1.1 suggests a viable plan for buried distribution cable routing for the site. The 
routing for buried cables to the existing buildings is not known. Moving those cables to conform 
to the shown routing is not advocated; however, if the cables were to be replaced in the future, 
those cables should be moved to the suggested cable corridors. The drawing also gives suggested 
plans for wall-mounted security lighting and street lighting. These lights are controlled by 
disconnects located in the reception area of the LNC. Pole-mounted solar lights are suggested 
for the Quad area; by so doing, some experience can be obtained regarding the maintenance, 
performance and expense of solar electrics in a less critical application. If the solar application is 
eventually judged satisfactory, the expansion of solar power usage might be considered. 

8.2.2  BUILDING ELECTRICAL SERVICE 
The electrical wiring diagrams for each of the four levels of the LNC building are given by 
drawings E-2 through E-3.3. Separate drawings are shown for the lighting wiring and the socket 
wiring of each level to enhance clarity in reading the diagrams. The associated power panel 
drawings are presented in drawing E-4.0. Wiring sizes for panel feeds and emanating wiring runs 
are specified on the panel drawings. All power to the building is routed through the power panel 
PPCC located on the lower ground level of the LNC building. Opening the main breaker of 
PPCC de-energizes the entire building providing a safety feature convenient for use in an 
emergency situation. All subpanels on floors above the lower ground level are fed from PPCC. 

Drawing E-1.0 displays general installation instructions and defines the symbols used on the 
wiring diagrams.  

Disclaimer: Specifications conveyed by the drawings are believed to be in accordance with sound design. 
However, if there is any variance from any governing codes applicable to the site location the governing codes take 
priority and the installation shall follow the latest edition of those codes regardless of any and all specifications 
explicitly or implicitly set forth by the drawings.  
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9.0 COST ESTIMATE 
A conceptual estimate for the project will be generated by a local Quantity Surveyor under 
contract with AIU.   

10.0 CONCLUSION 
Our prayer is that this report and the attached drawings and calculations will provide the 
direction and information needed to receive approval from local authorities and to begin the 
construction of Africa International University’s campus; including the Leah Ngini Centre.   We 
pray that lives will be changed and impacted for Christ through the development of AIU and the 
Leah Ngini Centre.  

It has been our privilege to work with AIU, Triad Architects and EngPlan Consulting Engineers 
in preparing these documents. Triad and EngPlan have a crucial role in this process as the local 
design professionals who will stamp and sign the drawings being submitted for approval.   

The EMI staff, interns, and volunteers have donated more than 2,000 hours, valued at over US 
$80,000, to establish the design for AIU.  We know that during construction changes can, and 
do, occur.  We will be pleased to continue the relationship between EMI and AIU by being 
involved as the design is implemented and adapted.  Please do not hesitate to contact EMI East 
Africa , as we would appreciate the opportunity to serve you again.  

As a staff and ministry of EMI, we are neither licensed architects nor engineers in the country of 
Kenya and therefore cannot meet the requirement of having your drawings stamped by a local 
architect. We do, however, have very competent architects and engineers that are available to 
work on your project, many of whom are registered professionals in their respective home 
countries. We recommend that you discuss with your local government officials as soon as 
possible about their particular requirements for the design and construction of your project.  

Furthermore, EMI takes no responsibility for the adequacy or construction of the finished 
structure. Many changes can and do occur during the construction process which can adversely 
affect the design. The volunteers and staff of EMI give their best effort and a thorough analysis 
and design of your project. Our goal is to provide a safe, affordable, and functional facility for 
your ministry. 

We look forward to partnering with AIU in the future to assist in the completion of the 
university. So, as Paul stated in Philippians 1:6 “He who began a good work in you will carry it 
on to completion until the day of Christ Jesus,” we pray that God would continue to prosper the 
vision of AIU and pave the way for a successful completion of this project. 
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Appendix A 

A.2 Architectural Concepts, Research and Data 

The Africa International University campus is complex and diverse.  This appendix will assist AIU in 

developing a more comprehensive plan for its growth and vision.  

A.2.1 Enrollment Statistics  

On this form, numbers of students, faculty, staff, and visitors are divided by constituent schools and 

projected as weekday site totals. It is important to do this to make vehicle/transportation 

assumptions of cars, bikes, vans, buses, and service vehicles.  

 

Note: We used a standard occupancy load throughout the design report, of 3,000 campus 

based students and 2,000 extension students, for the purposes of calculating data and 

remaining consistent with the numbers. 
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Parking is no small issue; cars take more space than people. It is imperative that studies are done to 

determine parking needs as the university grows. The vehicle assumptions need AIU validation. 

A 2.2 Climate: Temperature and Precipitation 

The highlands of Kenya are in an extremely temperate zone. Average monthly highs of 70 degrees 

(F), and lows of 50 degrees (F) are common. University buildings generally have no mechanical 

cooling or heating systems and rely on natural cross-ventilation. Precipitation averages indicate a 

spring and fall rainy season, which, may require substantial storm water control in paved parking 

areas, sloped grassy areas, roof drains/downspouts, and possible covered passageways between 

buildings. 
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A2.3 Solar Angles: Sun Path  

Ideally, buildings are to be oriented with the longer building axis in an east-west direction. 

Substantial roof overhangs may be needed to control sun through windows. The diagram shows the 

sun to be a concern on both north and south sides of an east-west oriented building. On this site, 

running from southwest to northeast, it is very difficult to create the ideal orientation for most 

buildings. Therefore, glare from direct sunlight will be a concern for any of these affected façades. 

Windows should be narrow and horizontal to minimize this issue or window treatments may also be 

necessary to modulate direct sunlight. 
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A2.4 Campus Concept 

The purpose of this diagram is to provide a model for AIU to relate to. In a generic, ideally arranged 

campus, academic core buildings are arranged around an outdoor gathering place- usually a campus 

green area. A second tier of “specialty” buildings is concentrically arranged around the inner core. 

Often, a ten minute walk time is used as the maximum measure of distance between buildings on 

extremities. Residences are located as “satellites” around these core buildings, within easy walking 

distance to classes. Athletic fields are located in proximity to residences for easy access. Off-campus 

residences may be preferred for faculty, staff, or married students (who may have children in off-site 

schools). 

Certain facilities are located to encourage community engagement. Theatres, Chapels, and 

Conference Centers are considered semi-public, and are not necessary within or near the academic 

core. Retail establishments have always added a dimension to recognized campuses. Multiple retail 

outlets including ethnic restaurants, coffee shops, fast-food outlets, grocery stores, and banks may 

constitute a “campustown” on the edge of a campus. The presence of these elements can provide a 

spark to the city and campus alike. 

AIU may consider what it wants to be, in relationship to the community, and direct its efforts to 

achieve a more community-oriented campus. 
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A2.5 Off-Campus Concept 

As the campus grows beyond its borders, it must retain the academic core, but many other 

(university-related) buildings may become off-campus facilities. Remote athletic fields (needing large 

tracts of land), faculty/staff/married student housing (requiring proximity to other “magnets”), and 

educational partners (Christian schools, hospitals/clinics, research centers, corporations) often 

strengthen ties between university and community. 

AIU may consider what it wants to be, in relationship to the community, and find off-site 

partnerships in order to free up land on-site (to strengthen the academic core). 
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A2.6 Campus Area Comparison  

A sketch is provided to compare AIU (showing quantity of students and campus acreage) to two 

other Christian institutions in the USA. While distance education and day/commuter students may 

reduce the need for land, direct contact by faculty and staff will increase the need for direct 

interaction and increased campus land area.  
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A2.7 Master Site Plan 

Assembly/auditorium suggestions are clearly expressed in CHE guidelines. A clear span assembly 

space such as a gymnasium may solve multiple issues: recreation in rainy season, campus 

gathering/meeting space, and back-up dining area (or large banquet space). 

Recreational requests are a major consideration for undergraduate students; AIU may want to review 

options and CHE guidelines regarding these requests. 75 acres are suggested for recreational use for 

a residential campus of 3000 students. CHE guidelines state that, in addition to the athletic field 

(football pitch) shown, a lawn tennis pitch, a volleyball pitch, badminton or tenniquoit pitch, and a 

netball court are common in universities of this capacity. AIU may wish to evaluate these needs with 

a recreational faculty professor. In the former graduate institution (NEGST), this was not a strong 

requirement; in an undergraduate institution (AIU) this is a request to consider.  

Wayfinding (signage) systems should be developed consistently to provide direction for incoming 

students, faculty/staff, and visitors. Maintenance, campus safety, and transit staff may also benefit 

from improved signage. This is not only exterior, but standardized interior signage, which can 

benefit all building users. 

Campus exterior lighting is a safety concern for night-time walking on campus. An efficient, 

sustainable (non-light-polluting, as opposed to the existing system) solution may be considered for 

future implementation. 

Landscaping will further strengthen the academic core. The main quadrangle may be enhanced by 

relocation of drainage features to the perimeter and grading the open area more level. This will 

improve its use as a graduation venue. In housing areas, green spaces between buildings help create 

privacy, fire separation, informal game areas, and sitting/studying areas. These areas should provide 

landscaping of trees to soften the tight proximity of buildings. Low shrubs and hedges are 

considered security impediments (places where intruders can hide at night), and should therefore be 

avoided.  
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A2.8 Retail Concept  

AIU has requested establishment of a retail facility on Dagoretti Road to provide income and 

sustainability of use. Triad has provided a base concept for this development in their earlier plan. 

This is very consistent with institutional trends in American universities that have grown up and 

expanded adjacent to commercial centers (or vice-versa). This is a win-win situation, providing an 

element of community engagement and making retail services available to the campus, while 

providing a campus edge with the city for selling to community and campus alike. Sometimes called 

a “campustown”, this is embodied in four story buildings of 20 and 30 meter width, adjacent parking 

and a plaza (for smaller retailers, fairs, festivals, etc.). The entire concept is one of lively marketplace 

interaction adding life to the campus. 

The ground floor is reserved for commercial ventures such as grocery stores, fast food (fish and 

chips, burgers, etc.), coffee shops, restaurants/cafes, clothing stores, phone stores, and banking 

centers. Offices are located above this, on first and second floor levels, to provide captive 

consumers for the retail below. Residences are located on a third floor level, to provide high-end 

dwellings, possibly including university faculty, staff, and/or administration (thus replacing single 

family residences demolished on campus to add student/staff housing of higher density). 

Service access by trucks is located in the rear of the retail block, as is private parking for employees 

and residents. A drive-through banking lane is also provided via a rear drive. A raised water tank in 

the northeast corner of the site would provide identity signage for AIU, as well as the entire retail 

development. These concepts are visible in the sketch following. 
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A2.9 Design Brief Spreadsheet  

EMI was advised to review principles of the Committee for Higher Education (CHE) found on the 

website at www.che.or.ke/downloads.html . This 32 page document, written in 1989, has been 

summarized in the Design Brief Spreadsheet. Building use types (column 2) are those defined in the 

guidelines. The net sq.m./student ftse (col.3), represents average usable space needed for various 

uses. The gross sq.m./student ftse (col.4), is shown as 2X the net, in order to achieve a quantity 

measureable in the master plan drawings.  

Phase 1-4 (cols.5-8) lists the number of students, faculty, and staff at each phase, and the area 

required in square meters for each building use type. Land area, parking, and recreation/sports use is 

shown in hectares/acres. It is noted that: 

1. Differing classroom subject use types require different sq.m. areas/student. 

2. Different laboratory subject use types require different sq.m. areas/student. 

3. Common use building types will need to grow incrementally as the student population 

increases, including Library, Assembly/Auditorium, Cafeteria, and Recreation/Sports. 

4. No CHE guidelines are listed for increase in land area as the student population increases. 

5. No CHE guidelines are listed for increase in parking as the student population increases. 

6. Guidelines for Recreation/Sports increase suggest large amounts of additional space. 

In addition to the CHE guidelines, EMI has included a list of questions and comments to consider. 

This list will aid AIU in the planning process: 

1. How should faculty offices relate to classrooms (in separate buildings or mixed together)? 

2. How do classrooms and laboratories relate (mixed together or separated)? 

3. What is the future of the library; how will it change as books become more electronic? 

4. What is the future of the library regarding student study and group interaction? 

5. What is the future of the chapel with respect to usage patterns for specific homogenous 

groups? 

Said another way, can there be different services for different age groups? 

6. What is the need, and capacity for an assembly space to bring many together at various times 

in the year? 

7. If the goal for student housing is to require on-site residence, how can variety be achieved to 

create interest, collegiality, and ideal study conditions? 

8. Transportation modes, vehicle types, and estimated quantities need review and conclusions. 

9. Recreation and sports facilities require a strategy to develop diversity and adequate land area 

for sport use. CHE standards suggest 30 hec./75 ac. for 3000 students. Substantial off-site 

partnerships may be necessary. 

10. A great challenge to AIU is the inadequacy of overall land availability; a master plan strategy 

will need to be developed to meet this challenge. 

http://www.che.or.ke/downloads.html
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A2.10 Building Occupancy Projections  

This document is keyed to buildings shown on the master plan. Scaled footprints and projected 

building areas are divided by the CHE (sq.m.) guideline to arrive at estimated student (ftse) 

occupancy projections.  
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A2.11 Leah Ngini Center- Phase One Building  

The LNC Building Section was developed to show how roof overhangs and terraces at lower levels 

give more opportunity for outdoor dining, meeting, and interaction, which are all distinctives of 

local cultural and university life. Further study was given to architectural forms and shapes within 

the context or East Africa, Kenya and Nairobi. See sketches below for detail.  
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A2.12 Campus Master Planning Process 

This document will aid AIU in continuing the planning processes until all issues have been resolved 

and an acceptable outcome is reached. 

Findings 
1. Determine key decision-makers in MP development process: MP committee, board of 

trustees, administration, key donors, faculty, students, government, city, neighbors, church 
affiliation. 

2. Review enrollment statistics - summary of students, faculty, staff, parking 
3. Review existing architectural site plan, including civil mechanical, electrical, data/comm., 

water, sewer, fire protection, and landscape plan  
4. Review previous master plans, including owner evaluation of direction and complexity 
5. Review and discuss available strategic plan (long range academic plan) 
6. Review and discuss physical plant/campus services maintenance plan 
7. Review local city long range plan and campus plan: retail/food, residential, 

traffic/service/parking  
8. Review off-site partnerships of space usage 
9. Review local city zoning plan and ordinances and list issues for discussion 
10. Review neighbor concerns and create strategy for regular public involvement 
11. Review previous sustainability initiatives and discuss 

 
Conclusions 

12. Create location plan, showing community place, neighborhood landmarks, traffic issues 
13. Create neighborhood plan circulation: cars (by type), buses, service, bikes, walkers, and 

visitors 
14. Create diagram of climate/weather by month, showing sun, temps, rain, snow, etc. (for 

external spaces) 
15. Create existing base (surveyed) site plan (CAD) at small scale for site plan option studies 
16. Create spreadsheet of future projects (or phases), dates of const., and approximate cost 

targets 
17. Create project programmatic summaries of gsf (gross square feet) and nsf (net square feet) 

and key relationships to access, egress, service, and other buildings 
18. Create spreadsheet of mech., elec., water/sewer/irrigation/fire protection, service 

requirements  
19. Create scale programmatic areas and footprints of future projects 
20. Create scale programmatic areas and footprints of mech./elec. projects (power plants, 

substations) 
21. Create sustainability initiative possibilities, with cost/benefit analysis 
22. Create need list of off-site partnerships of space usage 

 
Recommendations 

23. Develop site plan options 
24. Develop site plan circulation types/locations strategy 
25. Develop site sections with building heights, landscape features, topography, pedestrian areas 
26. Develop perspective images of key site locations 
27. Develop CAD site axonometric studies of preferred options 
28. Develop sustainability initiative recommendations, with rationale 
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29. Propose off-site partnerships of space usage 
30. Strategize discussion with faculty/staff/students/BOT 
31. Strategize discussion with city/neighbors/other 
32. Rethink/modify based on “negotiated interaction” 

 
Presentation 

33. Package findings, conclusions, recommendations 
34. Prepare graphic design concept 
35. Prepare brochure (determine copy quantities/distribution) 
36. Prepare website/blog/communications strategy 
37. Prepare meetings/events 
38. Prepare addendum 
39. Prepare final package 
40. Distribute/invite donors/celebrate 
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A2.13 Institutional Comparison 
Due to EMI concern about student/faculty ratios, which are a major factor in the design projection 
of building areas, ftse numbers, recreational/assembly space, and parking counts, a spreadsheet was 
compiled to inform AIU administration of peer comparisons among USA and two EMI-recently-
designed universities. This document is a quick tally based on IES College Navigator (IPEDS) data 
and a few phone calls to institutions for clarification. Generally speaking, the data used on which to 
base design decisions, is well-thought out and workable for the nature of an EMI project at Africa 
International University. 

 



A.3 Phased Development of Master Plan

PHASE 1A

ON CAMPUS OFF CAMPUS

Leah Ngini Community Centre Acquisition/lease of building for town campus

Main gate - Rhino Park road Acquisition/lease of building for town campus

Road from main gate via LNC & parking X2 Acquisition/lease of building for town campus

Partial development of parking lot X1 Contracting of approved student housing

Sports/Recreation facilities Prtnrsip. for dev. w/ City Council, Karengata Assn. & Rhino Park Rd. Assn.

South student housing Establishment of distance learning/e-learning hubs

INFRASTRUCTURE DEVELOPMENT 

Chapel/Multi-purpose building upgrade

Fire Hydrant

PHASE 1B

ON CAMPUS OFF CAMPUS

Student housing Acquisition/lease of building for staff housing

Conference centre Contracting of approved student housing

Staff housing

Expansion of road to round-about at conference centre

Housing Office-U

Parking lots X3,X4,X5

Cafeteria

Service Building

Quad

Maint., Campus Safety & Transit

INFRASTRUCTURE DEVELOPMENT 

Central Defluoridation system

Expansion of fire hydrant system

Wastewater Treatment System (on and/or off site)

Improvements to Stormwater basin

PHASE 2

ON CAMPUS

Academic buildings B and Q

Mixed use development 

Assembly/Gymnasium

Student housing

Staff housing

Expansion of road to gate A

Exist. Library to become School of African Realities

PHASE 3

ON CAMPUS

Academic building P & O

Student housing

Staff housing

Remaining Parking lots
Covered Patio

Atrium connecting building B & A

Library expansion
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B.1 Structural Guidelines 
 
Design Codes Applicable in Kenya:  (Generally British Standards) 

• BS8110    ‘Structural Use of Concrete’   

• BS5950    ‘Structural Use of Steelwork in Building’  

• BS5268    ‘Structural Use of Timber’   

• BS6399    ‘Loading for Bldgs’ (Wind Speed for Nairobi/Kenya 27m/s) 

• Ground Conditions   – Kenya Building Regulations 

• Fire Regulations   – Kenya Building Regulations 

• Code of Practice for the Design & Construction of Buildings & Their Structures in relation to 
Earthquakes (Kenya) 
 

Materials Design Data and Common Material Sizes: 

• Reinforced Concrete 
Characteristic Strengths of Reinforcement, fy: 

High Tensile Steel = 425N/mm2  
Mild Steel  = 250N/mm2   

 
It is recommended to restrict the sizes of reinforcement steelwork to 25mm or less. 

• Structural Steelwork 
Design Strength , py= 250N/mm2   

 

• Roof Trusses 
Timber roof trusses for spans up to 6m span.  For spans greater than 6m, use structural 
steelwork, hollow sections and angles.  The typical; roof make-up is, clay roof tiles on timber 
battens on corrugated sheeting (for waterproofing) on z-purlins on steelwork trusses.    
 

• Concrete Framed Buildings 
Generally 6m, 7m and 8m grids are used.  Using either down stand beams or flat slab made 
up of hollow pot blocks, concrete ribs and 70mm topping.  Depending on the grid 
arrangement, these can either be one way spanning or two way spanning. 
Hollow Pot Flat Slabs are generally used when a flat ceiling is required.  This will increase the 
self weight of the structure significantly.  Otherwise, a solid slab spanning between down 
stand beams is preferable.  Design of slabs includes additional live load for partitions.   
External walls are solid 200mm thick masonry.  External beams are generally to the depth of 
the top of the window.  Masonry strengths are typically 5.0N/mm2 (7.0N/mm2 also available 
but not typical)  Bituminous waterproofing membrane should be placed on exposed terrace 
slabs with concrete tiles on top. 
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B.2 Structural Calculations  
 
Design Load Take-Off: 

• Roof Loads 
Dead Loads 

Clay Tile    14 psf   0.7 kN/sq.m 
Metal Purlins    2 psf   0.1 kN/sq.m 
Metal Trusses    10 psf   0.5 kN/sq.m 
Misc.     4 psf   0.2 kN/sq.m 
TOTAL    30 psf   1.4 kN/sq.m 

 
Live / Imposed Loads 

Ordinary Pitched Roof (UBC)  16 psf   0.8 kN/sq.m 
 

• Floor Loads 
Dead Loads 

Cement Screed Finish   10 psf   0.5 kN/sq.m 
Slab (175mm)    88 psf   4.2 kN/sq.m 
Downstand Beams   32 psf   1.5 kN/sq.m 
Sprinklers    2 psf   0.1 kN/sq.m 
Misc.     5 psf   0.2 kN/sq.m 
TOTAL    137 psf  6.5 kN/sq.m 
 

Live Loads 
Residential Occupancy (IBC)  100 psf  4.8 kN/sq.m 
Partition Load    15 psf   0.7 kN/sq.m 
TOTAL    115 psf  5.5 kN/sq.m 
 

• Wall Loads 
8” Brick Wall    85 psf   4.1 kN/sq.m 
8” Brick Wall, Plaster Ea. Side 100 psf  4.8 kN/sq.m 
4” Brick Wall    45 psf   2.2 kN/sq.m 
4” Brick Wall, Plaster Ea. Side 60 psf   2.9 kN/sq.m 
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C.1 - Alternate Sewerage Systems Considered for the AIU Campus 
 
A number of wastewater treatment options have been researched, but none are considered 
appropriate unless land is obtained for disposal or an outfall right-of-way is obtained for stream 
discharge.  Systems have been grouped as either:  Low-Energy “Natural” Systems or Electro-
Mechanical Systems. 
 
Low Energy/”Natural” Systems 
 

 Conventional Septic Tanks and Subsurface Wastewater Infiltration Systems 
This option involves the continued practice of using septic tanks and subsurface absorption 
trenches to serve individual or groups of buildings.  Given the level of development proposed 
for the site, the availability of land area for subsurface disposal is limited.  As failures of 
existing systems have already occurred (e.g. student housing system), it is evident that area for 
replacement of failed subsurface disposal drain fields needs to be available in order for the 
University to reliably provide wastewater treatment and disposal.  It is estimated that it would 
take at least 1.8 hectare (4.4 acres) for subsurface disposal to serve the entire proposed student 
population with septic tank systems.  Allowing for an equal amount of land for replacement 
area, would require nearly 3.6 ha (nearly 9 acres) or approximately 16 percent of the entire 
University site.  For this reason, conventional septic tanks are not considered a sustainable 
practice for wastewater treatment to serve the projected population. 
 

 Wastewater Stabilization Ponds  
This option includes the continued use of septic tanks for primary treatment followed by 
secondary treatment provide by stabilization ponds.  The effluent from the pond requires less 
area for disposal than for septic tank subsurface absorption areas and failure of subsurface 
disposal is less likely because of the relatively high quality of effluent.  In addition, a portion of 
the effluent could possibly be recycled for flushing of toilets and urinals.  A review of the 
plans for the site and preliminary calculations indicates that this alternative is not appropriate 
because any available land is too close to buildings and people, and area required for 
stabilization ponds is too large. 

 

 Constructed Wetlands (vegetated submerged bed – VSB) 
This option includes the continued use of septic tanks for primary treatment followed by 
secondary treatment in the constructed wetlands. Constructed wetlands can produce a 
relatively high quality effluent with the same advantages cited for stabilization ponds. 
Constructed wetlands, however, may be located closer to population than stabilization ponds. 
Unfortunately, the area required for constructed wetlands is also too large to be considered 
appropriate for use on the AIU site. 

 
Electro-Mechanical Systems 
 

 Re-circulating Sand Filters (RSF) 
This option includes the continued use of septic tanks for primary treatment followed by 
secondary treatment in the re-circulating sand filter, followed by infiltration via unlined 
constructed wetlands or subsurface disposal.  Because of the relatively high quality of the RSF 
effluent, use of RSF effluent for toilet and urinal flushing is considered appropriate for this 
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treatment technology.  This will reduce the amount of treated wastewater to be disposed and 
the area required for disposal.  Capability to disinfect the recycle system should be provided to 
allow disinfection as needed to limit odors and prevent bacterial growth in the pipes and flush 
tanks. 

 
While the RSF involves some electrical power and more maintenance than natural systems, it 
is still considered a reasonably low energy system, with primary treatment provided by septic 
tanks, requiring only recirculation pumping through the filter to achieve a relatively high level 
of treatment.  In addition to the re-circulation pumping required for treatment, pumping will 
be required to convey treated effluent to disposal sites, as well as to tanks for recycle.  Because 
of the reduced area required for the RSF versus natural systems, however, it appears that this 
type of system is the most energy efficient given the limited space available following 
development. 

 
 A schematic of a typical RSF treatment system units is provided below in Figure 1. 
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 Trickling Filter 
Trickling filters can produce a high quality effluent similar to that of the RSF that may be 
disposed via subsurface or unlined constructed wetlands, as well as recycled for urinal and 
toilet flushing with appropriate disinfection, or used for irrigation of trees and shrubs.  
However, the footprint required to treat the entire projected flow is less than 40 percent of the 
total required for multiple RSFs, leaving more land area available for disposal.  A trickling 
filter plant would include screening and primary sedimentation, trickling filters, followed by 
final sedimentation. The advantage to having one trickling facility versus multiple RSF’s is 
simplification of operation and possible overall reduction in energy requirements. Initially, 
primary treatment could be provided by septic tanks. As population increases, it may prove 
useful to collect all wastewater and solids at a central wastewater treatment plant to digest 
solids to generate methane (biogas) for some use on campus, such as cooking.  Because of the 
cost, operations considerations and safety issues associated with sludge digestion and biogas 
use, however, a use for the biogas and an economic advantage for its use should first be 
demonstrated and evaluated as cost-effective.  If wastewater treatment is to be provided on-
site for the entire wastewater flow generated at full development (3,500+ ftse), a trickling filter 
may be the most cost effective.  Its disadvantage would be the relatively high structures that 
may encounter some resistance by neighboring property owners.  Efforts to mitigate the visual 
impacts (e.g. screening with trees) and necessary approvals from neighboring property owners 
would be required for placement of the plant at the proposed site at the southeast corner of 
the AIU property.  If adjacent property can be obtained, the plant could be located further 
away from existing development, reducing the potential for opposition. 

 

 
 

 Advanced Wastewater Treatment (aeration) 
Advanced wastewater treatment using aeration represents the most energy intensive and 
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complex treatment system.  Its complexity involves not only mechanical and electrical 
equipment, but process control as well. Because of energy consumption and operations 
requirements, it is the most expensive of all treatment processes. It would, however, provide 
the highest level of treatment in the smallest footprint.  It must be recognized that such a 
system may be necessary in the future if the site is fully developed as planned and trickling 
filters on the AIU site are not acceptable.  Given the energy requirements of systems using 
aeration for treatment, they are considered counter to the general desire for sustainability, and 
should only be considered if there is no other reasonable alternative to provide for full 
development of the site.  

 



C.2 – Estimated Water Use 
 

 

    NEGST       SPS      ISAR    SciTech       Total 

FTSE (nearest 100) 1000 450 600 550 4,000 

Estimated Water Use 

@ 150 l/day/FTSE 
150 m3/d 68 m3/d 90 m3/d 83 m3/d 600 m3/d 

      

      

 



C.3 – Sample Water Test Results 
 

  pH  8 

    Hardness  25 mg/l as CaCO3 

   Alkalinity  150 mg/l as CaCO3 

   Nitrite  non-detected 

    Nitrate  < 1 mg/l 

    Chloride   < 31 mg/l 

    Iron   0.15 mg/l 

 

 

      



APPENDIX D 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix D 

 

D.1 – Boring Logs and Percolation Test Data 
 

To be provided by Africa International University, or a construction representative of the University 

prior to construction commencement.   
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Appendix E1.0 Electrical Data

Service

Panel

Unit
m

2 VA/m
2

Lights

VA/m
2

Sockets

General

Load

(W)

Special

Loads

(W)

Maximum Demand

(W)

Phase

Current

(A)

Special Loads

Existing - Critical

Classroom Building
1828 11 5 29248 9900 39148 54.5  PCs(30), Printers(3)

Faculty Building
1218 11 5 19488 6600 26088 36.3  PCs(20), Printers(2)

Chapel
722 5 3 5776 1100 6876 9.6  Projector, PA system

Library(/Administration)
1774 11 5 28384 7650 36034 50.1  PCs(20), Printers(3), Copier  (Expand in Phase 2)

Guest House Block
760 11 5 12160 1200 13360 18.6  Fridge(2)

Admissions Office
600 11 5 9600 2700 12300 17.1  PCs(6), Printers(3)   (Demolish in Phase 2)

Cafeteria 200 5 3 1600 14950 16550 23.0
 Fridge, Freezer, Microwave, Heating table, Oven 

(Expand in Phase 2)

Pump
13000 13000 18.1  15 HP pump

Existing Critical Max Demand 163.4 kW

                      Demand Factor Sized: 100% first 10 kVA + 40% balance + 50% Special 77.1 kW

Existing - Noncritical

Student Houses A (13)
2240 5 3 17920 9300 27220 37.9  Fridge(31)

Duplex Faculty Housing(4)
560 11 5 8960 21600 30560 42.5  Fridge(16), Waterheater(8)   (Demolish in Phase 2)

Faculty Apartments(4)
1115 11 5 17840 21600 39440 54.9  Fridge(16), Waterheater(8)   (Demolish in Phase 2)

Single Faculty Houses(4)
670 11 5 10720 8400 19120 26.6  Fridge(4), Waterheater(4)   (Demolish in Phase 2)

          Existing Noncritical Max Demand 116.3 kW

                      Demand Factor Sized: 100% first 10 kVA + 40% balance + 50% Special 58.6 kW 

Phase 1 - Critical

PPCC LN Centre   3744 7 3 37440 66700 104140 144.9
 Microwaves(2), Kettles(16), Fridges(2), PCs(70), 
Printers(12), Copiers(2), Projectors(6), Heat tables, Water 
Heater, Water/Pop Coolers, Small Applances, Elevator 

Waste Treatment
6500 6500 9.0  Pumps - 1 HP, 3 HP(2)

                         Max Demand 110.6 kW

                      Demand Factor Sized: 100% first 10 kVA + 40% balance + 50% Special 57.6 kW 

 LNC lighting power density range 5-11 VA/sq m

(Continued on next page)  Part of socket load covered in Special Loads
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 Critical Site Max Demand through Phase 1 274.0 kW

Demand Factor Sized through Phase 1 134.6 kW

Noncritical Site Max Demand through Phase 1 116.3 kW

Demand Factor Sized through Phase 1 58.6 kW

 MinimumTransformer 214.7 kVA - Existing transformer adequate
    Note: Derate generator by 15% for 6000 ft altitude.  Minimum Generator 176.0 kVA - Install 200 kVA generator

(3% per 1000 ft above 1000 ft.) Asssume 0.9 PF.

Service

Panel

Unit
m

2 VA/m
2

Lights

VA/m
2

Sockets

General

Load

(W)

Special

Loads

(W)

Maximum 

Demand

(W)

Phase

Current

(A)

Special Loads

Phase 2 - Critical

NEGST 1800 11 5 28800 10650 39450 54.9  PCs(30), Printers(3), Copier

School of Prof. Studies 2376 11 5 38016 10650 48666 67.7  PCs(30), Printers(3), Copier

School of Sci. & Tech. 2000 11 5 32000 20650 52650 73.2  PCs(30), Printers(3), Copier, Lab 

equipment
School of African Realities 1296 11 5 20736 10650 31386 43.7  PCs(30), Printers(3), Copier

Cafeteria (Expanded) 900 5 3 7200 34750 41950 58.4

Fridge(3), Freezer(2), Microwave(3), 

Oven(2), Small appliances, Heating 

tables, Water heater

Treatment Plant 14000 14000 19.5  Pumps - 10 HP, 5HP

Phase 2 Critical Max Demand 228.1 kW

                          Demand Factor Sized: 100% first 10 kVA + 40% balance + 50% Special 107.4 kW

Phase 2 - Noncritical

Student Housing B 19332 5 3 154656 60000 214656 298.6  Fridge(200)

Phase 2 Noncritical Max Demand 214.7 kW

                          Demand Factor Sized: 100% first 10 kVA + 40% balance + 50% Special 97.9 kW

 Critical Site Max Demand through Phase 2 473.2 kW

Demand Factor Sized through Phase 2 224.8 kW

Noncritical Site Max Demand through Phase 2 331.0 kW

Demand Factor Sized through Phase 2 156.5 kW

 MinimumTransformer 423.6 kVA - Install 500 kVA transformer

 Minimum Generator 293.8 kVA - Install 300 kVA generator

(Continued on next page)
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Service

Panel

Unit
m

2 VA/m
2

Lights

VA/m
2

Sockets

General

Load

(W)

Special

Loads

(W)

Maximum 

Demand

(W)

Phase

Current

(A)

Special Loads

Phase 3 - Critical

Assembly/Gymnasium 2000 5 3 16000 2100 18100 25.2  Projector, PA system, Stage lighting

Conference Centre 3768 11 5 60288 38000 98288 136.7

 Microwaves(3), Heat tables(2), 

Fridges(3), Oven(2),          Water 

heaters(2),  PCs(10), Printers(2), 

Copier, Projector

Library (Expanded) 3199 11 5 51184 12300 63484 88.3  PCs(30), Printers(6), Copier(2)

Phase 3 Critical Max Demand 179.9 kW

          Demand Factor Sized: 100% first 10 kVA + 40% balance + 50% Special 83.2 kW

 Critical Site Max Demand through Phase 3 617.1 kW

Demand Factor Sized through Phase 3 278.7 kW

Noncritical Site Max Demand through Phase 3 331.0 kW

Demand Factor Sized through Phase 3 156.5 kW

 MinimumTransformer 483.6 kVA - 500 kVA Transformer - no 

     Device Power Consumption  Minimum Generator 364.3 kVA - Install 400 kVA generator

Device
Power 

(W)

Fridge or Freezer 600

Mini-Fridge 300

Microwave Oven 750

Water Heater 1500

Kettle 600

PC 300

Printer 300

Copier 750

Projector 600
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