
 

Safewater 7  

Tweed Kenya Mentoring Programme 

Tinga Dam, Siaya, March 2017 

 

 

 



THIS PAGE IS BLANK 

 



Table of Contents  

Contents i 

 

 

 
1 Vision .............................................................................................................................. 2 

2 Background .................................................................................................................... 3 

2.1 Siaya County ........................................................................................................... 3 

2.2 The Tweed Kenya Mentoring Program ................................................................... 6 

2.3 Selection of Safe Water 7 ........................................................................................ 7 

3 Project Development ...................................................................................................... 8 

3.1 Tinga Dam ............................................................................................................... 8 

3.2 Safewater 7 ............................................................................................................. 9 

3.3 The Tender Process .............................................................................................. 10 

3.4 Selection of a contractor ........................................................................................ 12 

4 Project delivery ............................................................................................................. 13 

4.1 Arriving in Siaya .................................................................................................... 13 

4.2 Initial Observations ................................................................................................ 13 

4.3 Project Delivery ..................................................................................................... 16 

4.4 Works Completed .................................................................................................. 17 

4.5 Recommendations ................................................................................................ 23 

5 Conclusion .................................................................................................................... 24 

6 Attachments ................................................................................................................. 25 

6.1 Attachment A – Community Letter of Support ....................................................... 25 

6.2 Attachment B – Survey Plan ................................................................................. 27 

6.3 Attachment C – Plumtech Fee Proposal ............................................................... 29 

6.4 Attachment D – Fee Proposal from Noramma ...................................................... 31 

6.5 Attachment E – Fee Proposal from Moko Technical Services ............................... 33 

6.6 Attachment F – Copy of Signed Contract .............................................................. 35 

 
 
 
 
 
 
 





  Safewater 7 
 

 

Page 1 

The intent of this report is to provide an overview of the specifics of the Safewater 7 

project undertaken in 2017. 

 

 

Like all good stories the project did not end with the commissioning of the successful 

rehabilitation works. Additional issues such as flooding and upstream dam collapses 

added to the hardships of the community post drought. 

 

These issues and a follow-up of the success of the Safewater 7 project will follow. 
 
 

Greg Jones 

Tweed Kenya Mentoring Programme volunteer 2017. 

 

My only tip for future volunteers is challenge yourself, go and visit the friendliest 

people you are likely to meet, it will change the way you look at the world and 

confirm just how lucky we are to live in the Tweed. 
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1 VISION 

The Tweed Kenya Mentoring Programme (TKMP) commenced in 2005. The vision for the 

programme then, and which continues today is:  

 

 “Increasing access to SafeWater and Sanitation, improving community and environmental 

health for Kenyan families, and strengthening bonds of friendship with the Tweed 

community” 

 

 TKMP is a unique relationship that has grown between the Tweed community and a number of 

rural villages in the Siaya district of Western Kenya. The programme vision connects water and 

people, recognising the fundamental similarity of our communities need for water, but extreme 

difference in our ability to access and manage it. 

 

Rural Siaya is one of poorest areas in Kenya and suffers some of the country's worst human health 

and welfare indicators, including high infant mortality and very limited water and sanitation service 

levels. Due to climate and geology, surface water is scarce in the district, and ground water is 

restricted to deep brackish aquifers generally not suitable for potable water.  

 

TKMP uses the Tweed’s human, technical and financial resources to support projects focusing on 

water, sanitation, hygiene, environmental education and youth development. The program is 

underpinned by a strong bond of friendship between individuals from Tweed Shire and Kenya who 

have met and learnt from each other over the life of the program. Ongoing facilitation of visits 

between the two countries is a key objective of the program.  

 

The program retains the services of committed Kenyan staff, and operates within three villages 

where volunteer Tweed Shire Council staff members have installed water purification equipment at 

local dams. Kenyan staff work with local villages to operate and maintain these 'Safewater stations' 

and visit local schools to raise awareness of environmental issues and organise youth development 

activities. 

 

 

Figure 1: School children from a school near Manyasi Dam 
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2 BACKGROUND  

2.1 Siaya County 

Siaya County is located in Western Kenya, approximately 400 km from Nairobi, and less than 40 

km from the Ugandan border. Siaya County is located on the north-eastern shore of Lake Victoria 

and comprises an area of approximately 2,530 square kilometers. From the limited available 

data available for Siaya the projected population for 2017 was estimated at 964,390 comprising 

approximately 456,441 males (47.3%) and 507,949 females (53.7 %) (NACC, 2015).  Based on land 

area and population that is the equivalent of approximately 381 people per square kilometer. In 

comparison to the Tweed Shire with an approximate land area of 1,321 square kilometers which 

is (approximately half the land area of Siaya County), and a population of approximately 92,296 

(2017 predicted population) there is approximately 70 people per square kilometer. 
 

 

Typical rural villages away from the Siaya Township (the main town within the county) have 

no electricity, no running water and limited formal toilets. Rural villages are typically centred 

on a surface water source such as a dam or possibly a groundwater bore however surface water is 

generally more palatable due to the saline taste of groundwater. Communities source water from 

dams closest to their homes however as these tend to dry out in the dry season or the water 

quality deteriorates, people are forced to walk much longer distances to an alternative dam within 

the valley (in some cases a 6km round trip) or pay for water to be delivered via water couriers (eg, 

bicycle or motor bike). 

 

In Siaya and likewise throughout Kenya water is seasonally dependant. In Siaya the long-term 

average annual rainfall is approximately 1500mm, however relief and altitude influence the 

distribution and amount rainfall (eg. it is typically drier in the western districts where the 

Safewater projects are located). The short rains are typically between the months of 

September to November with the long rains that provide the majority of rainfall to top up 

dams and water reservoirs from March to June.  

 

As is the case for Tinga Dam (Safewater 7) if the long rains do not take place or are well below 

average the water quality of community dams deteriorates to a level that water quality would 

generally be unfit for human consumption. However if no other source is available, it is 

consumed. 

 

The community water source is also commonly shared for a variety of uses such as washing of 

clothes, bathing and also water supply for stock such as cattle. There are typically no off dam 

water troughs so stock drink directly from the dam stirring up mud /silt, causing bank erosion 

and further adding to poor water quality from urinating and defecating in and around the dam 

itself.  

 

The following images in Figures 2 to 5 progressively zoom in on the location of Safewater 7 to 

be undertaken at Tinga Dam, located approximately 8km west of the small rural town of Siaya 

in western Kenya.  
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Figure 2:  Partial view of East Africa. The yellow star locates (approximately) Tinga Dam on 

the north eastern area of Lake Victoria and approximately 400km west of Nairobi, the capital 

of Kenya.  

 

 
Figure 3:  Partial view of East Africa with Tinga Dam shown (approximately) by the yellow 

star with reference to Kenya and Uganda.  
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Figure 4:  The location of Tinga Dam (yellow star) with reference to the town of Siaya and 

the largest city in western Kenya, Kisumu.  

 
 

 
Figure 5:  The location of Tinga Dam (yellow star) with reference to the sites of other 

Safewater projects undertaken by TKMP. 

 
 
 

 

Siaya 
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2.2 The Tweed Kenya Mentoring Program 

The Tweed Kenya Mentoring Program (TKMP) was initiated and formally adopted by Council in 

2004.  Originating from a chance meeting between Olita Ogonjo from Siaya County and Mike 

Rayner, Council's then Director of Engineering at a water conference. 

 

From that chance meeting, TKMP was born and since then seven SafeWater Projects have been 

undertaken. Table 1 below provides a brief description of these projects. For additional 

information on TKMP and SafeWater reports refer to the TKMP webpage on the TSC website at 

the following link (http://tkmp.tweed.nsw.gov.au/). 

 
 

Table 1: TKMP Safewater Projects 

Safewater 

project 

Year Location Brief 

1 2007 Gona Dam  Installation of a Sky Hydrant water Kiosk at Gona Dam 

to provide filtered drinking water. 

2 2008 Tinga Dam Installation of a Sky Hydrant water Kiosk at Tinga to 

provide filtered drinking water. 

3 2010 Ochillo Dam Installation of a Sky Hydrant water Kiosk at the Ochillo 

school to provide filtered drinking water for school 

students and staff. 

4 2012 Gona Dam The rehabilitation (desilting) of Gona Dam. Long-term 

deposition of soil material within the dam (that acts as 

a large sediment pond) had greatly reduced the 

capacity of the dam.  Desiltation of the dam was 

undertaken via excavators and dozers within the 

dewatered dam to remove depositional material of 

sediment / soil. 

5 2013 Manyasi Dam 

and Kubar 

School 

Installation of a Sky Hydrant water Kiosk at Manyasi 

Dam to provide filtered drinking water. Additionally  

work was to oversee the construction of a new toilet 

block at Kubar School (near Tinga Dam) 

6 2014 Manyasi Dam Complete the installation of a Sky Hydrant water Kiosk 

at Manyasi Dam to provide filtered drinking water.   

7 2017 Tinga Dam The rehabilitation (desilting) of Tinga Dam. Similar to 

SW4 where the long-term deposition of soil material 

within the dam has greatly reduced the capacity of the 

dam.  Desiltation of the dam was undertaken via 

excavators and dozers within the dewatered dam to 

remove depositional material of sediment / soil.  

 
 

The following additional images refer to the Safewater projects and how the dams of Manyasi, 

Tinga and Gona are all located within a common valley. Flows within the valley flow west 

eventually reaching Lake Kanyabolas and then further west to Lake Victoria. From a catchment 

perspective all flows head west via the dams of Manyasi, Nyalnawe, Tinga and finally to Gona Dam. 

There is no Safewater project completed at Nyalnawe dam located between the dams at Manyasi 

and Tinga.  
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Figure 6: Location of Gona and Tinga Dams within the valley floor. Lake Kanyabola is located to the 

west or LHS of image. 

 

 Figure 7: Location of Tinga, Nyalnawe and Manyasi Dams within the valley floor west of Siaya.  

 

2.3 Selection of Safe Water 7 

Following on from the success of Safewater 6 undertaken in 2015, being the commissioning of the 

new Sky Hydrant Kiosk at Manyasi Dam, a variety of options were considered for Safewater 7. Input 

was provided by both the TKMP steering committee within TSC, as well as from the TKMP 

Tinga Dam 

Manyasi Dam 
Dam 

Nyalnawe Dam 

Siaya  
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representatives in Siaya (under the direction Olita Ogongo) in consultation with the local community 

members within Siaya.  

 

Options that were considered for the next Safewater 7 project included: 

 

  

• Augment the existing 

Safewater Kiosk at Tinga 

Dam 

• Initiate Water Sanitation and Hygiene 

(WASH) programmes with within local 

schools such as Ochillo School. 

• Install a second 

Safewater Kiosk at 

Manyasi Dam 

• Install / construct a new Safewater Kiosk 

within the area, potentially at include 

Owira Dam, Ongoro Dam or possibly 

Ligamwa Dam. 

• Installation of perimeter 

fencing and tree planting 

and inlet works to Gona 

Dam 

• Support for cooperative farming 

enterprises that would include, catchment 

management, sustainable farming 

practices and the possible supply of 

machinery  

• Desilt Tinga Dam or 

Manyasi Dam 

• Initiate community Health clinics in 

association with Kenya Health (HOOK) 

 

 

From the above potential list of projects a submission was received from the Tinga Safewater Dam 

Committee requesting that the TKMP undertake a Safewater Project to desilt Tinga dam. The Tinga 

Dam committee stated that the community would support the project in the form of providing 

manual labour, additional land, and people to act as security guards for hire equipment or plant 

machinery, and donate construction materials where possible. Refer to Attachment A for a copy of 

letter of support from the Tinga Safewater Dam Committee. 

 

Based on this submission, the TKMP steering committee determined that the next TKMP Safewater 

project would be the desilting of Tinga Dam. The other suggestions listed above would be 

considered for future Safewater projects. 

 

 

3 PROJECT DEVELOPMENT  

3.1 Tinga Dam 

The Safewater Kiosk at Tinga dam was installed as the nominated Safewater 2 project in November 

2008. Refer to the TKMP site on council’s website for the Safewater 2 report 

http://tkmp.tweed.nsw.gov.au/. 

 

 

Feedback regarding the state of the dam in 2016 was that it was highly silted, it lacked protection 

from stock and received catchment runoff contaminated by pit latrines, bush toileting and high soil / 

silt loads from ongoing catchment clearing and farming practices. The water was turbid, smelly and 

should not be consumed in its raw state.  
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In recent years Kenya as a whole had been experiencing continued below average rainfall conditions 

with western and northern in drought conditions. The combination of below average rainfall, 

increased demand on water from people and high evaporation rates, was all contributing to 

decreased water and poor water quality. 

 

 
Figure 8: Low water Levels within Tinga Dam. View north from the southern shore, August 2016. 

 

From a water storage perspective Tinga Dam is approximately oval in shape and approximately 

100m in length and 70m in width at its widest point. In 2016 the maximum depth of the dam was 

approximately one metre in depth at its maximum depth. Refer to Figure 9 for aerial image of Tinga 

Dam. 

 

3.2 Safewater 7  

The intent of Safewater 7 was relatively straight forward, to leverage the available TKMP donations 

to maximise the storage capacity of Tinga Dam (drought proof) via desiltation works. There was 

nothing fancy regarding desiltation works, plain and simple it was the excavation of mud, silt and 

soil from within the dam basin. As much material would be excavated as possible with the available 

funds. Excavations would be undertaken with an excavator and dozer and removed from within the 

dam itself via a lorry /tip truck. 
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Figure 9: 2015 aerial view of Tinga Dam. (Source: Google Maps) 

 

 

3.3 The Tender Process 

Field Survey Work and Design  

In order to determine what could be achieved it was decided to undertake a survey of Tinga Dam to 

determine the existing water capacity of the dam, including the shape of the dam via cross sections. 

This would aid in focussing excavation works in areas of the dam to increase the efficiency of works. 

 

Three companies were identified by Olita (in Siaya) that had the experience to firstly undertake a 

survey of the dam, and then develop a dam rehabilitation/desiltation plan. Once the desiltation plan 

was developed/ created, it would form the basis of the proposed works for Safewater 7. An 

expression of interest (EOI) was developed and forwarded to the identified companies. 

 

The EOI stated, TKMP are currently in the preliminary stages of engaging a consultant to undertake 

consultation with the local community and survey work to provide a design for the dam 

rehabilitation works. 

 

Once a suitable design has been approved by both the local community and TKMP, a contractor 

would be engaged by tender process to undertake the rehabilitation works. This EOI has been 

forwarded to you to determine your interest and availability to undertaken the project. Works would 

need to commence and be completed prior to commencement of rains typically by end of February 

/March 2017. 

 

TKMP invites you to provide relevant demonstrated experience in the construction and 

rehabilitation/desilting of earth dams, and equipment that you would use to undertake the works 

Additionally please provide a copy of your curriculum vitae and contact details. 

 

The EOI was forwarded to the following three companies:  
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• APEC Engineering Consortium Ltd (APEC) 

• Plumtech Engineering (Plumtech) 

• Noramma CivilTech Engineering Limited (Noramma) 

 

Based on the submissions, Plumtech were awarded the survey and design section of the works for a 

fee of 445,000 Kenyan Shillings (Ksh). The fee included travel to site, survey work and the 

preparation of design plans. APEC’s fee was Ksh 560,000 and Noramma declined the survey works, 

however stated they would provide a fee proposal for the desiltation works. 

 

Based on the completed field survey works a dam rehabilitation/desiltation design plan was 

developed. Refer to Attachment B for survey plan by Plumtech. 

 

Tinga Dam Rehabilitation 

Based on the Tinga Dam design plans created by Plumtech a second EOI was forwarded to Plumtech, 

Noramma and APEC for the actual rehabilitation / excavation works. 

 

The EOI stated, that the TKMP steering committee had capped the budget for Safewater 7 to Ksh 

2,800,000, based on annual forecasts of expenditure for 2017. The intent of the rehabilitation works 

was to strategically target the removal of material from the dam basin (in accordance with the dam 

survey and design plan) to increase its depth and therefore increase its storage capacity in an 

efficient manner so as the community would receive value for money. This may include a 

combination of excavation of material, and where appropriate, the raising of the dam wall where 

low points currently exist. 

 

The primary objective of desilting Tinga Dam was to rehabilitate the existing dam to create 

increased water storage capacity by providing a deeper dam and ensure that the dam spillway and 

outlet channel conformed to minimum design standards (eg. minimum 50 year design flood or 

minimum Kenyan design guidelines). 

 
Additional information provided stated: 

 

• In order to dewater Tinga Dam for the purpose of drying the pan out for desilting works, 

channels were dug within the dam wall. As part of works these channels will need to be 

adequately filled and stabilised to ensure the dam wall is not weakened, or creates a 

potential risk to future dam wall failure. 

• The existing water draw-off point to service the Safewater kiosk would remain as is. 

• The existing two inflow channels to Tinga Dam are reported to be stable and adequate; 

therefore no new inflow channels are required at this stage. 

• Based on the feedback from the survey, the sediment trap appears functional and would 

potentially require minimal works in the form of sediment removal only. 

• The existing overflow channel would be assessed to ensure its design capability would 

manage a minimum design flood (eg 50 year design flood or as per local Kenyan design 

guidelines).  

• It is expected that soil generated from the desilting would be utilised to rebuild and stabilise 

spillway and dam wall 
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3.4 Selection of a contractor  

In accordance with the EOI only two responses were received to undertake the dam rehabilitation 

works. Plumtech and Noramma provided a fee proposal, however APEC did not respond to request.  

 

Response from Plumtech  

The cost estimate based on the Engineers estimated rates has been prepared and is presented in 

appendix C.  The overall cost of the project is estimated at KSH 11,200,000 approximately for the 

storage volume of 36,000 m3. This translates into KSH 312/m3 approximately which is considered 

fairly reasonable. 

 

The budget allocation of KSH 2,800,000 is too low for the rehabilitation works proposed for Tinga 

dam. The budget is not even sufficient for the desilting item alone.    It is difficult to plan for the 

available budget and it is important that additional funds are availed to carry out the works and 

provide a reasonable storage quantity.    

Refer to Attachment C for copy of fee proposal from Plumtech. 

 

Response from Noramma 

We have studied the Terms of Reference (TOR) pertaining to the assignment properly and have 

thoroughly understood its requirements and conditions. We realised that, the firm is supposed to 

conduct Desilting and Rehabilitation of the dam to increase water storage capacity, improve 

collection trenches, sediment trap, spillway and the extraction point supplying the safe water kiosk. 

We are also expected to form and compact embankment to impound adequate water in the dam 

besides working in consultation with the other stakeholders during implementation. Costs to 

undertake works are KSH 4,844,107. 

 

Refer to Attachment D for copy of fee proposal from Noramma. 

 

In light of the above offers which exceeded the TKMP available funds, it was decided to search for 

an alternative company as the two offers where considered unacceptable. 

 

Olita, after many discussions with staff from the Siaya County Government and locals within and 

around Siaya, was recommended a company called Moko Technical Services (Moko Tech) run by Mr 

Aggrey   Odeny. After much discussion and site visits to Tinga Dam, Moko Tech provided a fee 

proposal to undertake the rehabilitation works (desiltation). 
 
Response from Moko Tech 

Please find a revised and knockdown quotation to construct the Tinga Kamieno water pan. This is a 

follow up of a series of negotiation meetings between I and Mr. Olita to reach out to achieving a pan 

capacity of 16000 m3. The construction entails  making a retention wall 3.5 m  high and maintaining 

a freeboard of 1.5m.,  making of a spillway of 20m. span, making of a silt trap and needful 

destumping and compaction of the wall  and  excavation of the pan floor to a depth of 2m. at the 

centre. 

 

The machinery shall be mobilized to site within 24 hours upon signing of the contract and payment 

of the 1st instalment.  Costs to undertake works are KSH 3,647,340. 
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At this time negotiations had stalled with Moko Tech with no further reduction of fee. The KSH 

2,800,000 proposed by TKMP to undertake the rehabilitation works had been estimated from 

previous desiltation works undertaken at Gona Dam some years prior. In line with increased fuel 

costs and labour hire and the charge to hire the earthmoving equipment and lorries, the estimated 

cost by TKMP appeared not to be realistic. TKMP were at a cross road to either postpone the project 

from 2017 to 2018, or continue to seek an alternative company or increase the available funding for 

the rehabilitation project. 
 
As a side note to the above negotiations to find a suitably experienced company to undertake the 

works at what was considered a reasonable price, preparation works had continued at the Tinga 

Dam site. As previously stated the long rains (if they were to take place in early 2017) typically 

commenced in March to April. As negotiations had stalled between Plumtech and Noramma to 

reconsider their fee proposal (which neither of them did), then find and negotiate with Moko Tech, 

time had moved on and it was now 23 February 2017. Additionally, what water was still in Tinga 

Dam had been drained/dewatered in preparation of works commencing. Standing water within the 

dam had been pumped out in December 2016 in an effort to dry out the dam bed for the use of an 

excavator, dozer and lorries. 

 

The ongoing drought within the area had intensified, with the community now having to retrieve 

drinking water from the neighbouring upstream dams of Nyalnawe or Manyasi. The closest 

downstream dam of Gona was dry with no water available for stock or people. 

 

After much discussion within the TKMP steering committee it was determined that the project 

needed to take place immediately and it was agreed to fund the dam rehabilitation works albeit at a 

higher price. It was agreed that Moko Tech was our chosen contractor. 

 

On the 28 February 2017 the contract was signed by Moko Techs engineer, Aggrey Odeny, Olita 

Ogongo representing TKMP and representatives from the Tinga Dam committee. Refer to 

Attachment E for a copy Moko Techs fee proposal and Attachment F for a copy of the signed 

contract. 

 

An excavator arrived at site on the afternoon of 1 March 2017. The project had finally begun. 

 

4 PROJECT DELIVERY  

4.1 Arriving in Siaya  

Once the contract was signed, I was able to complete my travel arrangements. It was estimated that 

the dam rehabilitation works would take approximately three weeks to complete, if all went well. I 

had planned to be in Kenya for approximately two weeks to oversee the works with Olita for TKMP. 

I arrived in Nairobi on 11 March, transferred to Kisumu via a domestic flight and was met by Olita 

for the drive back to Siaya. 

 

4.2 Initial Observations 

Siaya, like the majority of Kenya was experiencing below average rainfall with many counties 

declared as drought affected with ongoing failed crops and little to no water. Counties particularly in 

the north are relying on government support for food and water supplies.   There were many white 
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UN planes in use and lined up at the Nairobi airport to service the refugee camps along Kenya’s 

northern borders. 

 

The rural areas around Siaya that consist of small land holdings had little to no native groundcover 

and generally no crops. Land has been prepared (typically dug by hand) in readiness for the rains to 

plant a crop. What stock people had left was underfed, with many appearing like walking bags of 

bones. You did wonder how families were surviving.  

 

Over the next few days Olita drove me around the area to inspect all the TKMP sites and to 

introduce me to the dam committee and community members.  

 

I visited all TKMP Safewater projects with the following brief observations. 

 

Manyasi Dam – Low water but still operational (daily digging of trench to maintain draw off point 

for pump) with a heavy daily load due to being only clean water supply in area. Due to drought stock 

are drinking direct from dam. Manyasi Dam is a long narrow dam that has natural pre-treatment of 

water via upstream reeds instream vegetation.  The next dam downstream of Manyasi (before Tinga 

Dam) is Nyalnawe Dam and it also has a dense area of instream vegetation that acts as pre-

treatment for inflows to the dam (eg. filters out sediment to reduce the deposition of sediment 

within the main dam basin) 

 

 
Figure 10: Pumping water at Manyasi Dam. 

 

 Ochillo School – Low but still plentiful, water quality within dam now green and odorous, people 

collecting raw water and stock drinking direct from dam. Ochillo Dam is a large water body that is 

stated to be spring fed and has never run dry. 
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Figure 11: Low water levels at t Ochillo Dam. 

 

Gona Dam – closed due to lack of water. Stock accessing what little water there is left. Previous 

fencing to exclude stock gone, fence posts pushed down or eaten by termites etc. Gona Dam is 

located low in the landscape and is the last in the valley to receive water. Soils are black clays 

compared to the orange red clays in the upstream elevated areas of the valley. The upstream soils 

are very erodible compared to the black clays. 

 

 
Figure 12: Gona Dam basically dry 

 

Tinga – closed for desilting works (Safewater 7). There is no pre-treatment via instream vegetation 

such as reeds for Tinga Dam. Previously the dam would act as a sediment basin for all inflows which 

would typically have a high sediment load. High sediment loads would typically be deposited within 

the dam basin, reducing the water storage capacity of the dam.   
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Kubar School- toilets operational but very odorous, many flies. Capacity of pit toilets approximately 

1 to 1.2 m from top. One water tank within school vandalized and destroyed other vandalized and 

now no water due to drought. Children would typically rely on Tinga Dam for water, however as this 

is out of action for Safewater 7, water is being sourced from Manyasi Dam. 

 

 
Figure 13: The toilet block at Kubar School located west of Tinga Dam. 

 

 

Olita 

Without Olita or someone with his charisma, contacts and constant positivity TKMP in its current 

format would not be possible.  

 

 

4.3 Project Delivery  

This report provides an assessment of works undertaken by Moko Technical Services (the 

contractor) in relation to the signed contract dated 27 February 2017 with the contractor, the 

Tweed Kenya Mentoring Program (TKMP) and the Tinga Dam User Committee. The contract 

included the accepted fee proposal by Moko Technical Services for the proposed Tinga Dam 

rehabilitation works. The agreed fee proposal amount was KSH 3,647,340. 

 

In brief, the fee proposal stated that the contractor would provide mobilization and demobilization 

of a D8 dozer for 23 days, operating for 8 hours/day, approximately 400 litres of fuel/day plus 

necessary lubricants for 23 days, one operator and one engineer, also for 23 days. 
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Figure 14: Olita and the dam committee at Manyasi. 

 

 
The scope included excavating 16,000 cubic metres of material from within the existing dam basin, 

constructing a 3.5m retaining wall, maintaining a freeboard of 1.5m above the maximum water 

level, a spillway width of approximately 20m and excavation of material from within the dam to a 

minimum depth of 2.0 metres. 

 

It also included the mobilization of equipment to site within 24 hours of payment number one, 

being the initial down payment of 50% of the agreed total contract value. 

4.4 Works Completed 

The following provides an overview of works completed in reference to the agreed contract 

conditions dated 27 February 2017, and scope of works provided by Moko Technical Services dated 

23 February 2017. 

 

 

Mobilization 

Machinery was mobilized to site to commence works 3 days prior to payment being received. The 

dozer arrived at the dam site and commenced work on the afternoon of 1 March, with the initial 

down payment not received by contractor until the 4 March.  

 

Days worked 

Works commenced at the Tinga Dam site on the afternoon of 1 March 2017 and continued every 

day until works ceased on 16 March 2017. Works were undertaken for 15 days. 

Equipment Used 

At the time of works commencing the D8 Dozer was unavailable therefore a D6 was hired for the 

project, and was continuously used onsite for 15 days. 
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Additional machines hired for the project included an excavator (20 tonne) and operator, which 

were continuously used for 12 days arriving to site 3 days after the D6 Dozer. 

 

Three tip trucks (lorries) and drivers were used to transport excavated material from within the dam 

basin offsite. Trucks and drivers were used continuously for 3 days. 

 
Volume of material excavated 

At the completion of works and in accordance with the contract conditions, an independent 

engineer, from the Siaya County Government inspected the main components of the dam that 

included the dam wall, spill way, sediment trap and general dam components. Unfortunately the 

Siaya County Government surveyor, who was organized to come to site to undertake a post works 

survey of the dam, was not available on the day. As the contractor had a level (dumpy) onsite, the 

post works survey to determine the amount of material and volume of water held by the desilted 

dam was undertaken by both the contractor and Greg Jones representing TKMP. Three east west 

transects were undertaken at three locations along the length of the dam. 

 

 
Figure 15: Consultation with the contractor (far LHS) community members and myself. 

 

Based on the post works survey, undertaken on Friday 17 March and the previous survey of the dam 

undertaken by PlumTech on 22 December, 2016 prior to desilting works, the findings are as follows: 

 
Desilting of the Dam 

Desilting was undertaken across the entire dam basin with the deepest section of the dam located 

on the downstream or western side of dam. Based on the final survey compared to the initial 

survey, it is estimated that approximately 15, 750 cubic metres of material was excavated. 

 

This is based on a dam width of approximately 70m and a length of approximately 150m. Using an 

average depth of 1.25 m, approximately 13,125 cubic metres (lower estimation) of material was 

excavated and removed. Alternatively using an average depth of 1.75m, approximately 18,375 cubic 

metres (upper estimation) of material was excavated and removed. If the median value of these 
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upper and lower values was used it is estimated that 15,750 cubic metres of material was removed 

from the dam. 

 
Depth of water 

Based on the material excavated and the height of the relocated spillway it is estimated that the 

new standing height of water within the dam would be approximately 0.3m above the elevation 

reference point of dam spill way of 1181.5m. The maximum depth of standing water within the dam 

would range from approximately 2.2m to 2.5m. This deepest section of the dam is located along the 

western side of the dam with an approximate width of 25m and 130m in length as it reduces in 

depth on the northern and southern walls. 

 

Volume of Water 

Based on the above information and average estimated depth of water across the dam of 1.75m, is 

estimated that the dam volume at capacity is approximately 18. 4 Megalitres. 

 

 
Figure 16: View across dam basin and more consultation. 

 
 

Dam Components 

 

Freeboard 

Based on the maximum height of standing water within the dam a minimum of 1.5m of freeboard 

has been provided in relation to the elevation of the new relocated spillway. 

 

Spillway 

The new spillway was agreed to be relocated by the Dam Committee, based on complaints by the 

owners of the land directly affected by flows from the spillway. The adjoining landowner has a 

history of complaints that relate to his land being affected (eg flooding of his land, silt deposition 

across his land and destroying his crops). It was agreed by the Dam Committee prior to the dam 

works commencing that the spill way would be relocated to the eastern side adjacent to the silt 
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trap. Additionally, a new road has been constructed that runs from the Obambo village to the dam, 

immediately adjacent the dam on the western side in the location of the former cattle trough. The 

spillway if left in this position would cut directly through this new road. 

 

The new location of the spillway located on the northeast corner of the dam is not without issues as 

well. During times of high flows when the dam is at capacity water would be redirected via an 

excavated earth channel from the dam north and around the dam, flowing within the roadside table 

drain west, crossing the new road and discharging to an existing drainage line approximately west of 

the Safewater kiosk. 

 

The dam committee realizing that this would require intervention from the Siaya County 

Government Roads section have made preliminary enquiries requesting a concrete lined table drain 

and under road culvert to be constructed, that would manage this water. 

 

Whether the existing spillway was maintained and improved or not, both options would require 

additional works from Siaya County Roads Section. The relocated spill way will require additional 

works, however it has improved the conditions of the downstream landowner and resolved 

(hopefully) ongoing complaints to the dam committee. 

 

 
Collection Trench’s and Silt Trap  

On the north eastern side of the dam two linear collection trenches were excavated approximately 

in a vee arrangement, to direct upstream flows into the dam via a new excavated silt trap, which is 

located within the bund walls of the former silt trap. The orientation of the new silt trap is square to 

the dam wall, however, when the collection trenches were excavated (with advice from the dam 

committee) they are oriented at an angle to the new silt trap. The resulting flows have the capacity 

to short cut the silt trap under high flow conditions. 

 

 
Figure 17: The newly constructed sediment trap located on the eastern side of dam 
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The dimensions of the silt trap basin are approximately 9m in width by 12m in length by 1.5m in 

depth. The inlet ramp to the excavated silt trap was stabilized via a rock lined and cemented riprap, 

however the discharge point is rock lined but rocks/cobbles are not cemented/stabilized in place.  

  

Disturbance around the collection trenches and silt trap were cause for concern based on loose spoil 

from excavations (small indiscriminate stockpiles), directional low in height earth bunds not 

compacted or stabilised, all in the direct flow path to the silt trap and dam. Although this was not 

completed satisfactorily by the use of dozer or excavator, the contractor agreed to pay members of 

the community (local boys) to relocated loose material from within the main flow path, to other side 

of bund walls out of the flow path. 

  

 
Other Issues 

 

• The contractor had hired machinery and operators from a local businessman in Siaya 

(SAMCO Ltd). The excavator operator was willing to take directions from the contractor, 

however the dozer operator was continuously problematic in undertaking directions and 

completing requested works (such as areas around the spillway previously discussed). 

Additionally fuel was delayed at times due to the owner of the machinery failing to provide 

fuel at agreed timelines during the course of works, which resulted in delays and downtime. 

It is noted that the businessman and owner of the machinery owns a local petrol station in 

Siaya that was supplying the fuel. 

 

 
Figure 18: Discussions within the dam basin involving the contractor, dam committee 

members and myself. 

 

• The agreed scope of works that formed the conditions of the contract underwent some 

minor changes as the works progressed. The changes related to the location of the dam 

spillway and the resultant depth and width of the spillway. Due to ongoing long-term issues 
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with an adjoining landowner located immediately downstream of the dam, the committee 

decided to relocate the spillway from the south western corner to the north eastern corner 

of the dam. Because of this scope change, the agreed contract conditions where not 

achieved in entirety. 

 

• Due to depth of silt layer within dam especially within the western section of the dam (the 

deepest section) the poor subsoil conditions restricted machinery resulting in bogged 

vehicles and ongoing difficulties for the operators resulting in the reduced levels of 

excavation. 

 

• Soils located within the upstream catchment of Tinga Dam are highly erodible and easily 

entrained within flowing surface waters. How would this affect the dam? The current 

conditions of the catchment where considered very poor as a result of the extended dry 

season in 2016/2017 year, and sub average rains experienced across Kenya from 

approximately 2014 to the present. Groundcover to stabilize against sheet erosion and rilling 

was generally non-existent, subsequently resulting in the mobilization of high silt/soil loads 

within drainage lines from storm events, and the long rains). The management of silt/soil is a 

critical management issue that the dam committee must address as a priority, or it may 

undo the recently completed dam rehabilitation works. This issue has been highlighted to 

the committee, which have responded by stating they will initiate stabilization works via the 

planting of grass on the dam walls, flow paths and bund walls locally. The sediment trap will 

be monitored and would emptied of sediment as necessary. Ideally this would be completed 

with an excavator however it may be left to the local community to excavate by hand. 

 

• The Siaya County Government had allocated Ksh 2,000,000 from their 2017/2018 budget for 

additional works at Tinga Dam to aid in the works undertaken so far by TKMP. The dam 

committee created a list of works to present to the County Government to further 

complement the Tinga dam rehabilitation works. Although the list had not been formalized 

likely items on the agenda included additional works to improve the collection drains and silt 

trap, fencing to exclude stock, a stock watering point  (cattle trough) and a toilet located 

near the current market place. 

 

• With one significant storm (dated 16 March), water was received and stored within the dam. 

Instantly people, who have been travelling long distanced by foot, with their stock to other 

sources of water such as Manyasi Dam, were entering the dam with their stock to drink. Also 

people were filling their containers/jerry cans for raw water directly from the dams muddy 

water. Fencing and security of the dam is critical especially at this early stage with no 

stabilizing vegetation to reduce exacerbated erosion by stock and people within the confines 

of the rehabilitated dam. 
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Figure 19: Survey works to determine volume of material excavated. 

 

4.5 Recommendations 

Although the contract conditions where not achieved in entirety (due to the scope change) the 

contractor had undertaken the works in good faith to TKMP, the Tinga Dam Committee and the 

Tinga community, under less than ideal conditions during the course of works. The contractor has 

also provided two machines in the form of a D6 dozer, an excavator and use of three tip trucks to 

aid in the removal of material to expedite the agreed works. 

 

From the dam rehabilitation works approximately 15, 750 cubic metres of material was excavated 

and removed from the dam basin, resulting in a dam capacity of approximately 18.4 mega litres of 

raw water. 

 

It is acknowledged that the dam is not an ideal depth to counter long-term evaporation rates, 

however with the available funds limiting the scope of excavations, the result is a significant 

improvement on the former conditions. 

 

The findings from the assessment by the Siaya County Government water engineer was positive in 

that he certified the dam and its components. The meaning of this certification, to the community, 

translates to further TKMP success. 

 

One of the main criticisms of the works was the final state and disturbance of the silt trap and 

collection trenches. As previously discussed the site was not left in a satisfactory state and required 

the additional contracting of local community workers to remove and relocate stockpiled and loose 

material out of the drainage line flow path. 

 

This area now requires stabilization with local grasses and ground covers to stabilize the area from 

erosion and mobilization of sediment into Tinga Dam.  
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5 CONCLUSION 

 
Aggrey Odeny of Moko Technical Services completed the Tinga Dam rehabilitation / desiltation 

works generally in accordance with his scope of works and contractual obligations. Based on the 

assessment of works he completed with the aid of his subcontractors, and the community, he 

received payment for completion of works. 

 

Ideally it would have been preferable to increase the volume of water storage within Tinga Dam 

beyond what we achieved, however with rising costs of labour, machinery hire and fuel it was 

considered beyond the level of donations set aside for Safewater 7. It is a balance of where to invest 

the TKMP donations to achieve the best outcome for the community. 

 

On reflection of the project I believe TKMP achieved that outcome and with continued maintenance 

of the dam and its components, and hopefully limiting the access of stock within the dam basin it 

should serve the community for many years and provide the Safewater Kiosk with reserves of raw 

water. 
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6 ATTACHMENTS 

6.1 Attachment A – Community Letter of Support 
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6.2 Attachment B – Survey Plan 
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6.3 Attachment C – Plumtech Fee Proposal 
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    PLUMTECH                                                                                                                           ENGINEERING 

    P.O. BOX 1684, NYERI              

       TEL: 0721-819221    

            TEL: 0733-579959 

E-mail address: plumtechengineering@gmail.com  

Or  

            enockwanjohi@gmail.com 

              DATE:    17th  November, 2016                                                                         

WATER / LAND SURVEYORS & DESIGNERS, 

IRRIGATION EARTHDAMS, WATER RESOURCES ASSESSMENT & BUILDINGS, 

PIPES & FITTINGS SUPPLIERS & GENERAL CONTRACTORS 

 

 

 

BID FOR:  

CONSULTANCY SERVICES FOR UNDERTAKING TOPOGRAPHICAL 

SURVEY, DESIGN AND PRODUCTION OF WORKING DRAWINGS FOR  

REHABILITATION OF TINGA PAN/ DAM. 

 

 

TECHNICAL AND FINANCIAL PROPOSAL (REVISED) 

 

 

 

 



1.INTRODUCTION AND UNDERSTANDING OF T.O.R 

Plumtech Engineering would like to bid for the consultancy assignment for undertaking 

Topographical survey, design and production of working Drawings for rehabilitation of Tinga 

Pan/Dam in Siaya County. 

The proposed area of assignment is located 7.5 km West of Siaya Town in Siaya County. 

It is our understanding that Tweed Kenya Mentoring Program(T.K.M.P) is implementing this 

project. 

The project is aimed at improving and contributing to alleviating the impact of recurrent drought 

cycle on the surrounding community. One  of the means identified to contribute to the 

achievement  of the project purpose, is the implementation of water related activities such as 

rehabilitation of water sources. 

The objective of this intervention is to ensure the availability and accessibility of safe drinking 

water for both human and livestock. 

It is also our understanding that the aim of this consultancy assignment is to; “Undertake 

Topographical Survey, Design and Production of  Working Drawings for the rehabilitation 

of the Tinga water Pan/ Dam located in Siaya”. Key activities to be carried out to achieve the 

purpose of this assignment include; 

• Conducting a topographical survey using a theodolite so as to establish the exact sizes of 

the pan to be rehabilitated. This will help develop / establish the pan/dam size to be 

achieved after rehabilitation, B.o,Q s and the project costing. 

• Produce designed and working drawings for the project. The drawings will be in hard 

copy of the transparent paper for the pan/ dam and all the components. 

• The contour points taken for longitudinal and cross-sectional profiles will be taken at 10 

metres and 5 metres intervals respectively for the pan area, silt trap, inlet and outlet 

channels and other details as per the site where excavation shall be carried out like filling 

of gulleys and repair of  pan/dam slopes as directed by T.K.M.P technical staff. 

 



2.0 METHODOLOGY AND WORK PLAN 

This methodology is based on our understanding of the TOR  and scope of work. We will 

collaborate with T.K.M.P staff and relevant stakeholders in executing our work. 

 We propose to deliver the outputs implied in the terms of reference through the following 

process; 

Step 1 Briefing  and acquisition of relevant information from T.K.M.P technical staff and 

its community 

This assignment will be started by reviewing of available information from the technical staff  

(If available). 

This analysis will give the consultant an initial understanding of various socio-technical issues 

and guide the consultant to identify all key aspects  to be considered during the field exercise and 

data investigations. 

 

Step 2 will take approximately 4 days. 

Step 2 Field Work (Technical Surveys) 

At the site, the survey work and other assessments will require 6 days to accomplish. T.K.M.P 

staff and the target community representatives teams will participate in the field work for two 

main purposes: The transfer of skills (Sharing of lessons as well as to build community 

ownership of the project) and coordination / representation of the overall field work. 

The following will be assessed and determined at the project site through topographic survey, 

excavation of test pits, GPS readings and delineation of catchment areas from local area maps 

• Topography of the pan site to allow elaboration of the contour maps. 

• Location of inlet and outlet structures. 

• Location of ancillary structures (Cattle trough , communal watering points and fence). 

 



Step 3 Preparation of designs 

• Estimation of water demand. This will involve the number of people around the project 

who will be the beneficiaries and the number of livestock. 

• The survey data will be computed and plotted to produce survey drawings for the site. 

The survey drawings should provide all topographic information and details required to 

carry out the design of the pan and the required ancillary structures eg Pan cross sections, 

embankment longitudinal and cross sections. 

• All the required structures to be constructed during  the rehabilitation works will be 

designed and BoQs will be developed for the rehabilitation / construction works.  

This assignment(Step 3 ) will take approximately 5 days. 

Step 4 Report Writing 

The consultants will prepare design report and technical drawings draft report using outputs from 

step 1 to 4. The report will capture all aspects suggested in  the TOR. The draft design reports 

will then be shared with T.K.M.P , to facilitate a one day feedback meeting where the report 

content will be discussed. The consultant will then require 3 days to finalize the report. 

 

3.0 WORK PLAN AND PROFESSIONAL INPUTS 

The table below shows our proposed work plan as well as professional inputs. In addition, the 

consultants are available to begin the assignment within a period of 14 days ,preferably and upon 

signing of the contract. 

No. Activity Responsible Number of 

Days 

Professional(Surveyor) Professional(Engineer) 

1. Travel Nyeri to 

Siaya & Back 

TMKP 2 1 1 

2. Assignment 

briefing and 

logistical 

planning(TMKP 

field offices in 

Siaya) 

TMKP and 

the 

consultants 

1 1 1 



3.  Field work at 

pan site 

TMKP and 

Lead 

Consultant 

and 

community 

leaders 

4 1 1 

4.  Preparation of 

survey 

drawings, 

project design, 

BoQs and 

specifications 

Lead 

consultant/ 

surveyor 

5 1 1 

 

4.0 EQUIPMENTS REQUIRED  INFACILITATING THE ASSESSMENT: 

The consultant will avail the following Technical equipment to facilitate the assignment; 

� INo GPS 

� INo Digital camera 

� INo Tape measure 

� INo Theodolite, Level and accessories 

5.0 OTHER RESOURCES 

T.K.M.P  will be responsible for the following;  

Transport, accommodation and any reimbursable cost. 

 

6.0 FINANCIAL PROPOSAL 

Item 

No. 

Items Cost 

1. Consultancy engineer/ surveyor 275,000 

2.  Transport to and from Siaya and 

local running during the field work 

55,000 

3.  Miscellaneous  20,000 

                    TOTAL 350,000 

 

Excluding V.A.T 



Terms: 

50% downpayment for facilitation of works. 

50% Balance on delivery of design report together with the drawings  

P/s : The client(TKMP) or the community to provide support staff  during the execution of 

survey works in the field. 
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I SUMMARY OF TECHNICAL DETAILS: 

 

SITE LOCATION 

County:     Siaya 

Subcounty      Boro    

Location     South Central Alego 

GPS Position N 00      2.96` 

E 34 0  13.29` 

 

   

 WATER SOURCE 

Catchment Area     70 Km2 

Catchment Condition    not well conserved and partly forested grassland  

 

 

 

RESERVOIR/PAN 

Live storage     30,000m3  

Dead storage     6,000 m3  

Reservoir Area    0.927 Ha 

Maximum Water depth   3.5m 

Excavated volume     21,000m3 

 

RETAINING WALL 

Crest Elevation    1184 (Relative to BM Datum) 

Maximum Height     5m 

Length      300m 

Crest Width     6m 

Earth fill volume    9000m3  

Upstream Slope     1(v): 2.5(h) 

Downstream slope    1(v): 2.5 (h) 

 

 

SIDE OVERFLOW CHANNEL 

Length     100m 

Inflow design flood                  21.3m3/hr 

Return Period     1in 50 years 

Weir crest level    1182.5m 

Weir Length at control   10m 

  

DRAW OFF SYSTEM 

Piping       70m GI class B 100mm diameter 

Cattle trough      1No.  10m long 

 

  

PROJECT COST 

Estimated project cost                  KShs      11.2  Million 
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1. INTRODUCTION 

 

The tweed Kenya Mentoring programme has provided funds to carry out a feasibility 

assessment for the rehabilitation of Tinga water pan to provide water for domestic, 

livestock and minor irrigation The assessment and subsequent design of the pan involved 

establishing the required storage and pan depth, classifying of the soil bed materials and 

assessment of the catchment area and conditions for the generation of runoff. 

 

The pan site is located within south central Alego in Boro Sub-county of Siaya County. 

Once rehabilitated, the pan will conserve and provide water for 8,000 people, 12,000 

animals ( 90%  cattle), institutions and small scale irrigation during the drought periods. 

The dam reservoir measures approx. 150mx70m x4m depth with an estimated gross 

storage of 36,000m3. 

 

2 SITE INVESTIGATIONS 

 

2.1 Topography and Impoundment details 

 

The topographic survey of the pan site was carried out using a Theodolite. 9TBMs 

consisting of iron pegs were place as shown in the site layout drawing. 

A topographic map of the impoundment was produced with contours at intervals of 

0.5m and was used to develop the pan layout and its ancillary structures. The 

topography maps were used to estimate the storage volume of the pan. The gross 

storage is estimated at 36,000 m3 with a life storage of 30,000m3 

 

The site topography map and pan layout are given in figures 1 

 

2.2 Geo-Technical Investigations 

 

4 test pits 3 m deep were hand-dug within the proposed impoundment area.  None of the 

pits encountered any significant permeable layers at a depth of 3m, which could have 

undermined the suitability of the site for excavation of the pan.  

The general soil profile at the 3 test pit sites was as follows;  

o 0 m-2.m m,  silt clay 

o  2.- 3.0 m  slightly silt clay  

o Below  3.0 m, deep clay formation  
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3 HYDROLOGY  

 

3.1 Catchment Area  

 

The catchment area is composed of a gentle sloping valley plain towards the pan site.  

 

 Catchment details  

Catchment area Km2 70 

Cover condition Partially covered  

Soil Silt clays with low permeability 

 

3.2 Rainfall 

Siaya area is semi -arid and receives reliable annual rainfall of 1400 mm mainly in the 

month of April and October. The area has a potential evaporation of 2000mm per year. 

The water sources in the area include one borehole located 1km away and 2 pans. 

 

3.3 Inflow design flood 

The inflow design flood was based on a rainfall event with a 1in 50yr return period. 

Based on the catchment characteristics, and the selected return period, the IDF has been 

estimated from Richards method using a 12hour storm (ref MOWD manual 1986) and is 

approximated at  21.6m3/sec . 

 

3.4 Sediment inflow    

 

The catchment area is mainly used for small scale farming and as pastureland with 

medium scale settlement. The area has no gullies and water rills indicating that the rate of 

sedimentation into the pan could be low. Since the purpose of the pan is small scale 

irrigation, large scale environmental degradation is unforeseen and the silt load is 

expected to remain low.  
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4 PAN DESIGN 

 

4.1 Introduction 

 

The design of the pan evolved through selection of the pan site, establishing the required 

storage and pan depth, classifying of the soil bed materials and assessment of the 

catchment area and conditions for the generation of runoff. 

 

The basic design criteria for the pan were set down as follows: 

• The side slopes of the excavated pan should range between 1 /2.5 and 1/3. The 

slope of 1 /2.5  is adopted. 

• The bed material (soil) must be impervious and water tight. At the proposed 

depth, the bed has  an impervious clay material  

• Spillway and outlet capacity must be sufficient to prevent overtopping of the 

retaining wall. A natural flow channel exists but another overflow channel was 

excavated at the opposite edge of the dam. It is proposed that the excavated 

channel will be closed and the existing natural flow channel will be rehabilitated 

to accommodate the designed flow.  

 

4.2 Pan design 

  

A 4m depth oval shaped pan will be excavated and part of the excavated materials will be 

used to build a retaining wall of a max 1.5m m high. The pan reservoir has been designed 

with the following proposed dimensions: 

 

o Pan length    150 m 

o Pan Width    70m( width varies with 70m as average )  

o Depth     4m( attained by  desilting up to 2m depth 

o Excavated pan  slopes   1: 2.5      

 

The total volume of silt to be removed is estimated at 21,000m3  

 

4.2.1 Retaining wall 

 

The existing embankment will be rehabilitated as shown in the drawings provided. The 

soil scooped from the reservoir has high clay content and is unsuitable for the 

rehabilitation works. The suitable soil for the embankment will be obtained from a 

suitable borrows area located close to the upstream end of the dam and 9,000m3 will be 

used.    
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 The dimensions of the embankment will be as indicated below;  

  

• Crest width    6m 

• Maximum embankment height 5m  

• Upstream slope    1(v): 2.5(h) 

• Downstream slope   1(v):2.5(h) 

• Cut-off trench; 3m. Bottom Width, 0.5m depth (final depth DOS) 

• 5% minimum settlement and consolidation allowance added to the wall height 

during construction 

 

4.2.2 Silt trap 

 

Generally, the silt load from the catchment is low since the lower portion of the 

catchment is generally flat and ¾ of the catchment is either forested or covered with 

grass. Already a natural silt trap exists and there is no need to excavate another one   

 

4.2.3 Inflow channel 

 

The pan has 2 natural and stable inflow channels and no new inlet channels will be 

excavated.  

 

4.2.4 Overflow channel (spillway)  

 

Two locations for the spillway have been considered  

 

• Location along the left edge of the embankment 

 

At this location, the Overflow channel (spillway) will be near the left edge of the 

embankment. When the water in the pan reaches the 1182.5m water level, the incoming 

flood will start flowing into the overflow channel before reaching the pan reservoir area. 

This will be the best location for the overflow channel (spillway), but the floods are 

likely to damage the road located close to the heel of the embankment and high 

repair costs will be incurred incase the roads are damaged.  
 

• Location along the right edge of the embankment 

 

The current spillway is located near the right end of the embankment. Maintaining the 

spillway at this location will make the dam to function as a silt trap. With this location, 

the spillway will pose minimal danger/ damage to the road (See spillway layout)  

 

Because of the high cost of relocating the road or repairing the same in case of flood 

damage, the overflow channel will be retained at the current location despite the 

risk of siltation   
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4.2.5 Livestock watering works: 

The pan will be used to support domestic, livestock water use and small scale irrigation 

and will be fenced off to prevent livestock from accessing water from the pan. 1No. 

watering trough of 10m length will be constructed.   

 

4.2.6 Draw- off system 
 

A new draw- off system will be installed and will comprise of 100 mm GI piping, 70m 

long. The system will have an intake structure comprising of  a protected perforated stand 

pipe supported by a concrete base.  

The draw pipe will have concrete collars at the joints under the embankment. (Refer 

drawing---)   

                                                                                                                                                                               

4.2.6 Fencing 

 

The entire impoundment area will be fenced to protect the retention wall and prevent 

watering of livestock from the reservoir area. 1.8m high, 6strands barbed wire ( 12 

gauges) fence covering a perimeter of 800m be constructed. 

 

 

 CONSTRUCTION PLAN      

 

5.1 Construction plant 

Owing to the large volumes of soil to be moved within a short period, the required 

equipment for the timely completion will be :  

• 1 Bulldozer ( D6 )  ( hired at 6000 per hr dry rate ) 

• 1Excavator  Hired at KE 5500/00  per hr dry rate  

• 2 Tippers  

 

The mobilisation and demobilisation to and from Siaya will be KES 500,000/00 if the 

equipment will be sourced from Nairobi.  

 

5.2 Construction Schedule 

The implementation of the project activities is expected to take at least 2months. The 

construction schedule is presented in figure--- 

5.3 Contractors Qualification 

The contractor should be registered as a Contractor with the NCAs and should be 

licensed through the Ministry of water & Irrigation to construct dams. Ministry of water 

licenses class A allow for construction of up to 10m. 

 

6. COSTS ESTIMATE 

 

The cost estimate based on the Engineers estimated rates has been prepared and is 

presented in appendix C.  The overall cost of the project is estimated at KShs 11.2m 
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approx. for the storage volume of 36,000 m3. This translates into KES 312/m3 approx. 

which is considered fairly reasonable. 

 

The budget allocation of KES 2.8million is too low for the rehabilitation works proposed 

for Tinga dam. The budget is not even sufficient for the desilting item alone.    It is 

difficult to plan for the available budget and it is important that additional funds are 

availed to carry out the works and provide a reasonable storage quantity.    
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6.4 Attachment D – Fee Proposal from Noramma 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Safewater 7 
  

 

 

Page 32 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This Page is Blank 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 



1 2 3 4 5

1 Site Identification TKMP/ Community. Vehicle for Transport -                                

Community Mobilization TKMP/ Community. Venue, Members, Lunches -                                

Signing of the Contract TKMP/ Contractor Contract agreement document -                                

Work commences after 

signing of the contract

2

Identification and verifcation of 

machinery for excavation Contractor/ TKMP 1 Vehicle for Transport for 1 Day -                                

3

Mobilization and demobilization of 

earth moving machinery and 

personnel to site Contractor/ Funds 100,000.00                  

100,000.00                 

1 D8 Dozer for 1 Day @ 8500 per Hour 85,000.00                    

Fuel (Diesel) 210 Litres for 1 days @ 

Kshs 90 18,900.00                    

2 Plant Operators for 1 Day @ 3000 6,000.00                      

2 Helpers for 1 days @ Kshs 750 1,500.00                      

1 D8 Dozer for 23 Days @ Kshs 85000 1,955,000.00              

Fuel (Diesel) 350 Litres for 23 days @ 

Kshs 90 724,500.00                  

Lubricants ( Engine oil) 40 Litres for 10 

times @ Kshs 300 120,000.00                  

Lubricants (Transmission oil) 80 Litres 

for 10 times @ Kshs 300 240,000.00                  

2 Plant Operators for 23 days @ Kshs 

3000 138,000.00                  

2 Helpers for 23 days @ Kshs 750 34,500.00                    

1 surveyor/ Engineer for 23 days @ Kshs 

10000 with TopCon Automatic Level. 230,000.00                  

2 Chainmen for 23 days @ Kshs 750 34,500.00                    

3,587,900.00              

1 D8 Dozer for 1 Day @ 85000 85,000.00                    

Fuel (Diesel) 210 Litres for 1 days @ 

Kshs 90 18,900.00                    

2 Plant Operator for 1 Day @ 3000 6,000.00                      

2 Helper for 1 days @ Kshs 750 1,500.00                      

111,400.00                 

3,799,300.00          

0.075 284,947.50              

0.2 759,860.00              

4,844,107.50        

This is the least amount 

that can practically work 

on the dam

Site clearance for 10 - 12 

Hrs a day

Dam excavation of 10 - 

12 Hrs a day in order to 

achieve an excavated 

Volume of 14,000 M³ plus 

6000 M³ existing Volume 

= 20,000 M³ Final 

capacity of the Dam. 

Assumption is that the 

dam is dry and it doesn't 

start raining soon.

Spillway excavation for 

10 - 12Hrs a day to 

manage a 50 years design 

flood

TINGA DAM DESILTING PLAN AND BUDGET TKMP

5

S/NO

TIMEFRAME IN WEEKS

Sub Total 

Construction of Spillway

Add 7.5 % Transport and Contingencies

Add 20 % Company Cotructual Fee

TOTAL                                                                                                                 

REMARKSBUDGET (KSHS)RESOURCES NEEDEDRESPONSIBILITYACTIVITY

Preliminary Works

Dam Excavation Works

GRAND TOTAL         (EXCLUSIVE OF 16 % VAT)                                                                KSHS

Contractor

Site clearance and removal of 

vegetable soil4

Contractor

Excavation of Dam Reservoir 

/Embarkment formation and 

compaction

Sub Total 

Spillway Rehabilitation Works

Sub Total 

Contractor
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6.5 Attachment E – Fee Proposal from Moko Technical Services 
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MOKO   TECHNICAL  SERVICES 

Email ;  mokotek 2010 @ gmail.com                                              23rd  february2017 

Hi   Mr. Olita and Mr. Greg  thanks for your continous dedication on this project; 

 Please find a revised and knockdown quotation  to construction of Tinga Kamieno  water 

pan. This is a follow up  of a series of negotiation meetings between  I and Mr. Olita  to reach out to 

achieving a pan capacity of 16000 m3. The construction entails  making a retention wall 3.5 m  high and 

maintaining a freeboard of 1.5m.,  making of a spillway of 20m. span, making of a silt trap and needful 

destumping and compaction of the wall  and  excavation of the pan floor to a depth of 2m. at the centre. 

               The machinery shall be mobilized to site  within 24 hours upon signing of the contract and 

payment of the 1st installment. I had indicated the company details  in the profile. 

 

 

Activity/Item Unit Quantity Unit 

cost(ksh.) 

Total cost (ksh.) 

1. Mobilisation and 

demobilisation 

no. 2 100,000 200,000 

2. D8 tractor  hire rates (dry 

rate) 

Hours 23days 

x8hrs/day=184hrs 

8,500 1,564,000 

3. Diesel fuel Lts 400 lt/day x 

23days =9200lts 

90 828,000 

4.  Oils and lubricants  sum 20% of fuel cost sum 165,600 

5. Operator cost days 23 days 3,000 69,000 

6. Engineers ‘ cost  days  23days 15,000 345,000 

 

                SUB  TOTAL                                ksh.       3,171,600 

 ADD  15%  Tax                            ksh.         475,740 

 GRAND  TOTAL                           ksh.      3,647,340 

Attached please find the   company profile 

Organisation:-                                                   MOKO   Technical  Services 

Registration Date:-                                           7th May 1991 under cap 409 no. 16115 

Bussiness Location:-                                         Plancom House –KISUMU,& at BONDO  lower milimani 

                                                                              Moko   House  

Pin Certificate:-                                                   PO51186030R 



Bank:-                                                                   EQUITY Kenya, A/C no. 0750293258010 

E mail   address                                                   mokotek2010@gmail.com 

Contact  person                                                  Aggrey   Odeny 

Telephone                                                             0713443484 

Licenceas a contractor                                        No.WD/DB 400/224  dated 7th june 2006      

Capacty   of Works :-                                           Projects upto   ksh. 100m.                                                     

Scope of works:-                                                   - Copnstruction of water pans /small dams 

 -Borehole drilling 

 -Irrigation construction 

 -Construction of piped water,Tanks, Towers 

Recent successful similar undertakings:-        Kianja water pan (20000m3)  at Asembo near Nyilima 

      Within the last 5 years                                 Konino water pan  (17000m3)  in Rarieda 

 

Credentials:-                                                         The Directors  hold degrees in Agric. Engineering ,and one                                  

                                                                                holds a masters degree  in  Hydrology. 

Referee                                                              1.   Mr. Charles   Olang    0721375685 

 Sub county   water & irrigation  Officer 

                                                                           2.   Felix  Tebangura     0722831131  

 County   Agrcultural  Engineer  
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6.6 Attachment F – Copy of Signed Contract  
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