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Vision
To be a highly regarded Institution that excels in Public Sector Auditing

Mission
To provide high quality audit services that improves public sector
Performance, accountability and transparency in the management of
public resources

Core Values
In providing quality service, NAO shall be guided by the following Core
Values:

Obije ctivity
We are an impartial public institution, offering audit services to our
clients in unbiased manner

Excellence
We are professionals providing high quality audit services based on
standards and best practices

Integrity
We observe and maintain high standards of ethical behaviour, rule of law
and a strong sense of purpose

Peoplesd Focus
We value, respect and recognize interest of our stakeholders

Innovation
We are a learning and creative public institution that promotes value
added ideas within and o utside the institution

Results Oriented
We are an organization that focuses on achievement based on
performance targets

Team work Spirit
We work together as a team, interact professionally, and share
knowledge, ideas and experiences
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PREFACE

The Public Audit Act No. 11 of 2008, Section 28 authorizes the Controller
and Auditor General to carry out Performance Audit (Value -for-Money Audit)
for the purposes of establishing the economy, efficiency and effectiveness

of any expenditure or use of res ources in the MDAs, LGAs and Public
Authorities and other Bodies which involves enquiring, examining,
investigating and reporting, as deemed necessary under the circumstances.

| have the honour to submit to His Excellency the President of the United
Repubic of Tanzania, Dr. John Pombe Magufuli and through him to the
Parliament a Performance Audit Report on the Management of Construction
Activities on Irrigation Projects.

The report contains findings, conclusions and recommendations that
directly concern the Ministry of Agriculture and the National Irrigation
Commission herein referred to as the audited entities. The audited entities
have been given the opportunity to scrutinize the factual contents and
comment on the draft report. | wish to acknowledge th at the discussions
with them have been very useful and constructive to our report.

My office intends to carry out a follow -up at an appropriate time regarding
actions taken by the audited entities in relation to the recommendations in
this report.

In completion of the assignment, the office subjected the report to the
critical reviews of the subject matter experts Dr. Ramadhan Mlingafrom
The University of Dar-Es Salaam who worked as Director General of Public
Procurement Regulatory Authority (PPRA) and Professor Fredrick C.
Kahimba who is an associate professor from Sokoine University of
Agriculture who came up with useful inputs on improving the output of this
report.

This report has been prepared by Mr. Ishengoma C. Rweyongeza (Team
leader), and Mr. Staford A. Kazyoba (Team member) under the supervision
and guidance of Mr. Michael Malabeja-Audit Supervisor, Mr. James Pilly &
Assistant Auditor General and Mr. Benjamin Mashauri d Deputy Auditor
General.

I would like to thank my staff for their devoti on and commitment in the
preparation of this report. My thanks should also be extended to the audited
entities for their fruitful interaction with my office.

Prof.

troller and Auditor General
United Republic of Tanzania
March, 2019
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EXECUTIVE SUMMARY

Agricul tur al sector empl oys ddceartd 80 %
continues to drive economic growth in the country. It contributes 45% of
Tanzaniads GDP and about 30% of i ts

importance, agriculture i s still dominated by rain fed farming which is
affected by inadequacy, seasonality and unreliability of rainfall and periodic
droughts.

In Tanzania, irrigation development gives unprecedented opportunity to
transform agriculture from subsistence to commer cial orientation. The
irrigated area is far below the potential . The total potential area for
irrigation development is 29.4 million hectares. Despite all this potential,
only 461,326 hectares (1.6%) of the total area have so far been developed
under irrigation *.

Ministry of Agriculture through National Irrigation Commission (NIRC) is
committed to expanding the irrigation systems. However, mobilizing the
financial, technical, and managerial resources is a serious challenge.

The objective of the audit was to assess whether the National Irrigation
Commission effectively manages the pre-construction and construction
works of irrigation projects to ensure sustainable availability of irrigation
water.

The audit considered different activities done by the National Irrigation
Commission in supervising the construction activities of irrigation projects
in the aspect of feasibility study, designing, tender processing and
construction. The audit cov ered five out of eight irrigation zones namely;
Morogoro, Mbeya Mtwara, Kilimanjaro and Mwanza. The Audit
encompassed a period of four financial years from 2014/15 to 2017/18.
Four-year time frame was selected since it is the duration within which
batch one and batch two of SSIDP subprojects were supposed to be
completed.

1 National Irrigation Master Plan (NIMP) 2002
iX



Findings

Planning for feasibility studies was not sufficiently done. For the financial
years of 2014/15, and 2015/16, the irrigation zones of Morogoro, Mwanza,
and Mbeya dd not plan for conducting feasibility stud ies. Meanwhile,
Mtwara and Kilimanjaro irrigation zones planned to conduct 64 and 8
feasibility stud ies respectively but all these plans were not implemented.

Eleven (11) out of 360 planned studies which is equiv alent to 3percentw ere
conducted by five sampled irrigation zones. It was found that, during
financial years of 2014/15, 2015/16 and 2017/18 irrigation zones of
Morogoro and Mwanza, did not plan for conducting any feasibility study.
Likewise, Kilimanjaro did not do so in 2016/17 and 2017/18. For the
financial year 2016/17, Mtwara and Mwanza partially implemented their
plans. Mtwara implemented 1 out of 65 studies, and Mwanza implemented
1 out of 13 studies.

Similar, there was inadequate implementation and use of the feasibility
st u drgsdlts in designing of irrigation schemes. This audit found that
about 85% (17 out of 20) of reviewed irrigation work was done without or
with partial feasibility. For example, at Morogoro zone, the construction
team wasforced to change the proposed location of the headwork of Minepa
irrigation schem e to a new location after finding that the hard stratum was
not found as it had been designed.

Further, there was inadequate mechanisms to monitor tender eval uation
and awarding processes. This was highly attributed by inadequate
coordination mechanisms between NIRC and LGAs when selecting
contractors for constructing irrigation projects. This contributed to
selection of contractors who could not implement the ir work accordingly.

Moreover, inadequate time and cost control in the execution of irrigation
projects were noted . During the period under review 40 percent of
constructed projects experienced cost overruns, while 7 6 percent
experienced delays in completion.

Delayed completion of irrigation Projects varied from one project to
another. 76 percent of all the reviewed irrigation projects were completed
with delays. Delays noted was much contributed by many factors such as
Contractor &8s pistiodedigesmmpropedaomsteuatipn schedule
and delayed payments to contractors. For example, ldete Irrigation scheme
which was implemented by Idete Prison in Morogoro Irrigation Zone delayed
for 4.5 years at the time of this audit. Delay in completion o f projects can
lead to additional deterioration of infrastructure that could have been
avoided by timely completion .

Conclusion

Ministry of Agriculture through National Irrigation Commission has not done
much on effectively managing irrigation construction works across the
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country . This was because for the past four years, donor financing played a
bigger role than government when funding irrigation projects as they
contributed to 89.6 percent of the total funds disbursed to irrigation
projects . This overdependence impaired the execution of irrigation projects
as the approved funds to NIRC were not fully released by both government
and development partners.

Generally, there were no any harmonized monitoring mechanism between
NIRC andLocal Government Authorities ( LGA9 when procuring contractor s
forirrigation.  The supervision role of NIRC on the construction of irrigation
projects was not adequate. Most of the constructed irrigation work s were
found to deviate from the required specification, costan d completion time.
Because of that, constructed irrigation schemes are not performing well
Most of these schemes are not feasible and pose a risk of collapsing because
NIRCand other stakeholders conducted partial feasibility studies before
designing the project s. Inadequate funding of NIRC to cater for supervision
of irrigation activities contributed to inadequate performance of irrigation

in the country. Asa matter of fact , food security in the country is at risk as
the existing irrigation infrastructure will not be able to meet the increasing
demand for irrigation water to farmers, thus limiting the potential irrigation
to improve food security .

There is also inadequate technical/supervisory capacity in the LGAs. For
instances, some districts do not have professional irrigation or agricultural
engineers to supervise the irrigation construction projects

Audit recommendation s

On the planning, execution, supervision and use of the outcome of the
feasibility study when designing th e irrigation project, the Auditors
recommend that:

1. NIRC should develop a database for recording number of irrigation
schemes present, physical and financial progress and the project
status that will help in supervising such as planning, monitoring and
follow up.

2. NIRC should develop a plan and liaise with the Ministry of Finance
and donor partners so as to ensure sustainable funds are available
for the approved projects .

3. NIRC should establish a mechanism of ensuring thatit strengthensits
capacity in terms of human resources, working equipment and
financial resources of individual Irrigation Zon al Offices to better
realize the intended results .

In the aspect of tendering processes, for the selection of contractors, itwas
recommended that:

1. NIRC being the National Overseer of all irrigation activities they
should establish a coordination mechanism, that NIRC and LGA will

Xi



cooperate in all stages of irrigation project s construction, including
evaluation process so as to get competent and capacitated
contractor s.

In order to adequately manag e the construction of irrigation projects as per
required specification s, cost and agreed period, NIRC should:

1. Ensurethat the procurement activities are planned to be carried out
during unfavourable seasors for construction . This is in order to
allow the construction of activities to be carried out in dry season to
reduce the delaying factors such as rainfall and cropping season .

2. St a mechanism of ensuring project managers supervise
construction activities as per agreed construction schedule s.

3. Update its operational guideline s(Comprehensive Guideline 2010) so
as it align its functionality with the National Irrigation Act of 2013

Xii



CHAPTER ONE

INTRODUCTION
1.1 Background

The Agriculture sector contributes to 45 % of Tanzaniads GDP ar
of its export earnings. The sector employsabout 80% of the nat.i
force and continues to drive economic growth in the country. Despite its

importance, agriculture is still dominated by rain fed farming, which is

easily affected by inadequacy, seasonality and unreliability of rainfall and

periodic droughts .2

Development of irrigation gives unprecedented opportunity to transform

agriculture from subsistence to commercial orientation. Tanzani ads
irrigated area is far below the potential, and the government is committed

to expanding the irrigation systems However, mobilizing the financial,

technical, and managerial resources is a serious challenge. The government

alone cannot provide al | that is needed.

1.2 Irrigation Perspectives in Tanzania

Tanzania covers an area of 94.5 million hectares of which 44 million
hectares are classified as suitable for agriculture. The total potential area
for irrigation development is 29.4 million hec tares with 2.3 million hectares
being high potential, 4.8 million hectares as medium potential and 22.3
million hectares low potential. Despite all this potential, only 461,326
hectares (1.6%) of the total area have so far been developed under
irrigation 2.

Irrigation practices in Tanzania show low water use efficiency, low water
productivity and over dependency on surface water as a major source for
irrigation *. These types of irrigation systems practiced in Tanzania are as
appended in Appendix 1.

1.3 Justification of the Audit Area

The audit was motivated by the frequent public outcry from the civil

societies and the parliament discussions through different local media
regarding low-performance of the irrigation sector. Furthe r, different
reports, debates in the parliament and scholars have been repeatedly

2 National Irrigation Policy 2010
3 National Irrigation Master Plan (NIMP) 2002
4National Investment Profile. Water for Agriculture and Energy: Tanzania

1



reporting on the shortfalls noted in the implementation and operati on of
irrigation projects in the country.

For example, Agricultural Sector Development Program (ASDP), reported
the presence of irrigation schemes that were executed without having
feasibility study in place.

On the other hand, delay in completion of irrigation  projects languish most
irrigation works in the country as it was reported in Tabora where Shitage
Irrigation Scheme was delayed in completion.

The Controller and Auditor General (CAQ audit report (2011) on donor
funded projects reported unfinished construction of irrigation dam of about
TZS 31.6 million at Kinondoni Municipal Council.

Based on these inefficiencies, the CAG decided to undertake Performance
Audit in the management of construction activities on irrigation projects to
ensure that irrigation projects are executed in line with agree d timeframe
and budget. This will address the inadequacies in the irrigation sector thus
improving food productivity.

14 Design of the Audit

1.4.1 Audit Objective

The objective of the audit was to assess whether the National Irrigation

Commission effectively manages the pre-construction and construction
works of irrigation projects to ensure sustainable availability of irrigation

water.

1.4.2 Specific Objectives

Three specific objectives of this audit were:

A To assess whether NIRC effectively plamned and carried out
feasibility studies and ensures its results are applied while designing
irrigation projects .

A To assess whether NIRCapplied the results of feasibility study and
preliminary design in preparing specification s for tender documents
and ensure the tendering proce dure are done according to the set
regulations.

A To assess whether construction of irrigation projects was done as per
required specification s, cost and time.



15 Audit Scope

The audit considered different activities done by National Irrigation
Commission inmanaging the construction activities of irrigation projects in
the aspect of feasibility study, designing, tendering process and
construction. The audit covered Tanzania Mainland whereby five out of
eight irrigation zones namely; Morogoro, Mbeya, Mtwara, Kilimanjaro and
Mwanza zones wererandomly selected.

This audit focused only on the Small-Scale Irrigati on Development Project
(SSIDP) because during auditing period, SSIDRvas the only project with sub -
projects (schemes) that operated country -wide. SSIDP was divided into
batches one to three to accommodate implementation of loan agreement
funds that were released in batches.

Further, the audit team reviewed a total number of 20 sub -projects files
which were equally selected from batch on e and batch two. Five out of
eightirrigation zones were selected where four sub-projects from each zone
were selected. Two projects were with contract amount of  greater than or
equal to TZS 400 million while other two projects were with contract

amount of less than TZS 400 million. Refer Table 1.1 for more clarification .

Selection of batch one considered sub-projects that were constructed at the
earlier stages of NIRC formulation. Meanwhile selection of batch two
considered sub-projects that were constructed after the commission was in
full operation. Further it was when N IRC started to review all bid -drawings
before tendering. Moreover, selection of projects was based on contractual
amount which aimed at measuring the extent which NIRC put efforts in
supervising those two kinds of batches. Table 1.1 shows the details of t he
selected sub-projects.

Table 1.1: List of sub -projects (irrigation schemes) Reviewed

Zone Batch | Batch Il
. ] . 0400 0400
i 0400 (MIHO400 (Ml rion (Million)
J Irrigation schemes (Sub -Projects)
Themi ya . . L
Mapama Simba Kigongoni Kivulini
Morogoro Mwega Signali Lumuma BagB%rR;)yo
Mbeya Mkungugu/Kigasi Igiliganyi Mgambalenga Mshewe
Chikwendu- . .
Mtwara chipamanda kinyope Mtawango Hangagadinda
Mwanza Irienyi Maliwanda Mwasubuya Kyota

Source: NIRC irrigation sub-project list



Audit encompassed four financial year s from 2014/15 to 2017/18. This four
y e ar s éframheiwmseselected since it is the duration within which  batch
one and batch two of SSIDPsub-projects were supposed to be completed.

Large scalesirrigation project swere not sampled as they were implemented
in few areas of the country that could lead to insufficient project
information and bias.

1.6 Assessment Criteria

In responding to the audit objective and specific audit objectives presented
in section 1.4.2, the audit criteriain Table 1.2 were used.

The criteria for the main audit question and sub questions are based on the
role played by NIRC when carrying out activities regarding irrigation
projects . These roles were derived from National Irrigation Act . 5 of 2013,
National Irrigation Development Strategy (NIDS), approved NIRC
Organization  Sructure, Comprehensive  Guideline for Irrigation
Construction, and Public Procurement Act of 2011, and its sub-sequent
amendments.

Table 1.2: Audit Criteria used in auditing Management of Construction
Activities on Irrigation Projects

Focus Area Audit Criteria a nd Sources
Management of irrigation Before any construction of irrigation activities
works from initiation to is carried out it is required to submit , detailed
procurement including feasibility study report, list of drawings,
(feasibility study, designing, design report, and bill of quantity when
tendering process) for ensuring | submitting other irrigation works for
construction of irrigation approval. (National Irrigation Act 2013, 20
works are carried out in para 1 to 3)
accordance with the
specifications According to section 5(f), of the National

Irrigation Commission Act, the Commission
has been vested powers to plan, carry out
studies, design, construct, supervise and
administer implementation of the irrigation
projects

National Irrigation Commission (Irrigation
Planning, Design and Private Sector
Coordination Division ) is mandated to:

1 Provide advisory services on irrigation
planning and designs




Members of evaluation committee are
expected to be of an appropriate level of
expertise and experience, depending on the
value and complexity of the procurement
requirement ( Section 40 (4) of Public
Procurement Act 2011) .

The basis for tender evaluation and selection
of the successful tenderer is supposed to be
clearly specified in the tender document.
(Section 72 (2) of Public Procurement Act
2011).

Section 74(5) of t he Procurement Management
Act 2011 is supposed to review the evaluation
report submitted pursuant to subsection (4)
and submit the report and their
recommendations to the Tender Board.
(Section 74 (5) of Public Procurement Act
2011).

Liquidated damages are supposed to be
charged on the contractor, supplier or service
provider for undelivered goods or delayed
services or work in accordance with the
procedures stipulated in the regulations
(Section 77 (4) of Public Procurement Act

2011).

Management of irrigation
projects by ensuring irrigation
projects are constructed within
contractual time, cost, and
quality

NIRC officials are required to monitor the
construction works progress as planned so
that, works are completed within the required
time, with acceptable quality as per
specifications, and cost. (Site handbook for
Construction Management and Supervision
of Small -Scale Irrigation Scheme
Development 2017(3)(1).

Any irrigation works that has to be constructed
must have an approval from National Irrigation
Commission (National Irrigation Act  of 2013
Section 20(1)




National Irrigation Commission (Irrigation
Infrastructure Inspection Services Section) is
required to Inspect the quality of construction,
rehabilitation and supervision of irrigation and
drainage infrastructure to ensure compliance
to standards and specifications. (National
Irrigation Commission, Organization
Structure) .

Zonal Irrigation Officials ( ZIOs) are required to
monitor work progress as planned in time,
cost effective and quality . (Site handbook for
Construction Management and Supervision
of Small -Scale Irrigation Scheme
Development 2017 (3)(1)) .

1.7 Methods Used for data collection

Three main methods for data collection namely interviews, documents
review and Physical observations were used during the audit and they were
analysed based onthe nature of data available.

1.7.1 Document Review

The audit team reviewed documents to get the necessary information on
how management of construction of irrigation projects was carried out by
NIRC. Through document review, auditors were in a position to compare
whether the project implementation activities from planning to completion
were aligned to the required procedures and standards.

Document review was also used to verify information obtained through
interviews and observations in the field. The documents reviewed fell
within four financial year period of the audit (2014/2015 -2017/2018), as
most of relevant data and infor mation were generated following
establishment of the National Irrigation Commission. The list of key
documents reviewed is as shown in Appendix 2

1.7.2 Interview

Interviews were conducted to confirm or clarify information from the
documents reviewed and to collect relevant information in cases where



information in the formal documents were lacking or missing. Different
Officials were interviewed according to their responsibilities (Appendix 3).

1.7.3 Physical Verification

Five Zonal Irrigation Offices namely: Morogoro, Mbeya, Mtwara, Kilimanjaro
and Mwanza were visited. Zones were selected basing on geographical
coverage which implies various landscapes, nature of water sources and
social economic factors such as readiness and responsivenessof society
regarding irrigation activities . Variation in land features and water sources
have different impact s in designing and construction of irrigation projects
in terms of time, cost and quality as per specifications.

1.8 Data Validation Process

The National Irrigation Commission was given the opportunity to go through
the draft report and comment on the f igures and information contained in
it. They confirmed the accuracy of the data used and information presented

in the audit report. Further, the draft report was crosschecked and
discussed with experts in irrigation to confirm the information.

1.9 Standards used for the Audit

The audit was conducted in accordance with International Standard s of
Supreme Audit Institution s (ISSAIs) These standards require that, the audit
is planned and performed to get enough and appropriate evidence to
provide a reasonable basis for the findings and conclusions based on the
audit objectives .



CHAPTER TWO

SYSTEM SET FOR THERANAGEMENTOF CONSTRUCTION ACTIVITIESN
IRRIGATION PROJECTS

2.1 Introduction

This chapter provides an overview of the legal and administrative
framework, key stakeholders involved and their main responsibilities, and
key tasks performed while managing construction of irrigation projects in
Tanzania.

2.2 Policy and Legal framework

In Tanzania, Management of Irrigation Projects is governed by National
Irrigation Policy, laws and regulations used for administering and managing
the sector.

2.2.1 National Irrigation Policy 2010

The National Irrigation Policy narrates several remedial actions that have to
be taken to properly manage irrigation projects. The policy sets an
objective which is, to ensure sustainable availability of irrigation water and
its efficient use for improved crop production, productivity and profitabilit y
that will contribute to food security and poverty reduction.

2.2.2 National Irrigation Act 2013

The Act, among other s, provides guidance on development, operation s and
maintenance of irrigation and drainage systems . It also provides direction
on how to carry out i rrigation Policy and its Strategy effectively °.

2.2.3 The Environmental Management Act, 2004

Section 84 (1) of the Environmental Management Act of 2004 requires that
before starting any project Environmental Impact Assessment (EIA) should
be conducted to ensure that impacts are foreseen and addressed
Therefore, depending on project size/cost may determine the need for EIA.
Very small/farmer managed irrigation projects may not need full EIA.

2.2.4 National Irrigation Master Plan 2002/03 -2016/17

In the year 2002 the Government prepared the National Irrigation Master
Plan (NIMP), which strongly emphasizes the need of having the Irrigation
Policy, Legal and Regulatory Framework to oversee sustainable irrigation

5> National Irrigation Act of 2013 section 2031
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development. It was | aunched with the purpose to align the irrigation sector
to contribute more effectively to agricultural productivity and profitability.

The Master Planidentifies a total irrigation development potential area of
29.4 million hectares, of which 2.3 million hectares (7.82%)are classified as
high potential; 4.8 million hectares (16.33%)as medium potential; and 22.3
million hectares (75.85%)as low potential.

2.2.5 The Agriculture Sector Development Programme (ASDP)

The Agriculture Sector Development Programme (ASDP) is a 5year rolling
plan which was prepared in November 2002 to carry out the Agricultural
Sector Development Strategy (ASDS). The ASDP presents a sectewide
framework for overseeing the institutional, e xpenditure and investment
development of the agricultural sector. ASDP takes cue from (NIMP) which
was launched in 2002 as part of the agricultur al sector development strategy
(ASDS)Yhat aimed to increase agricultural productivity through sustainable
irrigation development. The ASDP had set a target of irrigating about one
million hectares by 2016.

2.3 Funding the irrigation Projects

The government of Tanzania with support from the Development Partners
has been investing to improve agricultural productivity. In cooperation with
Japan, Tanzania is conducting small scale irrigation through one project
with many sub-projects. This project is known as Small Scale D evelopment
Projects (SSIDP). This project is funded by government of Japan through
Agricultural Sector Development Program (ASDP).

The SSIDP sulprojects were set to be implemented in batches one to three.
During the auditing period, the SSIDP was having 119 irrigation subprojects
which were in different stages of implementation as shown in Appendix 4.
Meanwhile, Sources of fund as were disbursed in four financial years, i.e.
2014/15-2017/1 8 is as shown in Table 2.1

Furthermore, at district level , Irrigation projects are financed by Local
Government Capital Development Grant (LGCDG) and District Agricultural
Development Grant (DADG). If funds are not enough, it is possible to apply
for District Irrigation Development Fund (DIDF) financing. DIDF is a
competitive fund established nationally to finance district leve | irrigation
schemes. To apply for DIDF, districts must meet DADG access conditions



Table 2.1: Funds budgeted against disbursed on Local sources

Financial Year

Approved
Budget-Local

Disbursed Budget -
Local

Percentage of
Disbursement -

(TZS in Billions) | (TZS in Billions) Local (%)
2014/15 15 0 0
2015/16 6 0 0
2016/17 6 2.2 37
2017/18 5.6 0 0
Total 32.6 2.2 37

Funds budgeted against disbursed on foreign sources

Financial Year

Approved
Budget-Foreign

Disbursed Budget -
Foreign

Percentage of
Disbursement -

Foreign
2014/15 18.9 10.7 57
2015/16 47.4 5.1 11
2016-17 29.4 11 4
2017/18 14.5 2.5 17
Total 110.2 194 18

Source: Nat i

on al

24 Main Actors and their responsibilities

Il rrigation

This section describes the responsibilities of the main Actors as well
the roles of various stakeholders towards Management of Construction
Contracts in Irrigation Infrastructure .

2.4.1 Ministry of Agriculture

The objectives of the Ministry of Agriculture in managing irrigation Projects

is to provide guidance and support to the N ational Irrigation Commission.

The Ministry of Agriculture in Tanzania is responsible for formulation and

revision of Policies, Promoting the development, management and liaise

the commission to development partners to fund irrigation activities

through the Agricultural Sector development Program ( ASDR where

irrigation is embedded .

2.4.2 National Irrigation Commission

With

respect to managng construction on

irrigation

projects, the

Commission is mandated to plan, carry out studies, design, construct,
supervise and govern the implementations of the irrigation projects. Other
functions of the Commission on irrigation activities are as stipulated

hereunder:

U Advise the government on carrying out and reviewing the National

Irrigation Policy, Srategy and National Irrigation Master Plan and
related legislation;

10
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U Coordinate all interventions in irrigation sector conducted by
development partners and other stakeholders;

U Establish and maintain the irrigation construction equipment centr es
and provide hiring services to support private sector in irrigation
investments;

U Register and maintain the register of all irrigators;

U Build capacity of irrigators for effective participation at all levels of
irrigation planning, implementation, operation and management;

U Undertake and coordinate research, disseminate appropriate
technologies emanating from research findings and provide technical
support services on irrigation;

U Promote development of multipurpose water storage facilities for
irrigation purposes and other social economic activities;

U Regulate all matters related to irrigation development and to
oversee collaboration among different players in development of
irrigation and drainage;

U Approve construction of irrigation works, standards and guidelines
for development and management of irrigation and drainage;

U Promote efficient water use in irrigation systems and ensure
compliance with Integrated Water Resources Management approach
in irrigation development .

2.5 Administrative structure in Managing Construction of Small Scale
Irrigation Project s

The overall administrative organization chart for implementation of Small-
Scale Irrigation Development Project (SSIDP)n Tanzania is as presented in
Figure 1 below:

At national level:

NIRC works under the Ministry of A griculture. On behalf of the Ministry, NIRC
performs all matters pert aining to irrigation activities . When implementing

irrigation projects in local government, NIRC coordinates with PO -RALG in
all administrative aspects .

At zonal level:

NIRC extends its function through Zonal Irrigation offices (ZIOs) which are
headed by Zonal Irrigation Engineers (ZIE). In this SSIDP suiprojects are
managed in collaboration with Regional Secretariat (RS). The secretariat
serves as a link between PO-RALG and Local Government where projects are
executed.

11



At Local Government Authorities (LGAS):

In LGAsit is where SSIDP sukprojects are executed and supervised by
District Executive Directors through their District Irrigation Teams (DIDT) in
collaboration with Zonal Irrigation Officials . During implementation, project
managers are the one who supervise the execution of the construction
contract s on site. Depending on the available capacity in terms of skills and
experience, a Project manager can be appointed from either LGA or ZIO .

12
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2.5.1 Process Description in Management of Irrigation Projects

The process description on Management of Construction Activities on
Irrigation Projects starts fr om planning and ends by operation and
maintenance of the constructed project s. The process is madeof three main
stages namely pre-construction, construction and post construction as
described in Figure 2.

i. Pre-construction contract stage

The Local Government Authority introduces project in collaboration with
the farmers by preparing a project proposal for the projects depending on
the needs and the existing environment for investing in the infrastructure.

The Local Government Authority in collaboration with Zonal Irrigation
Offices conduct detailed feasibility stud ies to see whether the project is
feasible or not. See Table 2.2 Despite Zonal Irrigation Offic ials being the
one who prepare drawings, they are also approving the drawings through
their internal sections reviews.

Zonal Irrigation Offices prepare tender documents which are composed of
engineering drawings, Engineers estimates, and Bills of Quantities (BoQ)
which also includes the specifications .

After formulati on of contract document s and sending them to the LGA,
Procurement procedures for acquiring the contractor start . The District
Executive Director ( DED being the Accounting Officer formulate s a Tender
Evaluation Team to scrutinize tenders submitted by bidders.

After the Lowest evaluated bidder has been selected, and then the copy of
contract document is sent to the Zonal Irrigation Office .

ii. Construction contract stage

After the tendering process is over and the construction contract of
irrigation infrastructure has been awarded to the qualified contractor
(lowest evaluated bidder), the construction work begins. At this stage the
parties involved are the client (owner), Project manager (consultant), and
the Contractor.

The owner hands-over the site to the accepted contractor and gives them
some days of mobilization period so as to allow them to start construction
works of the irrigation infrastructure and finish not later ~ than the number
of days specified in the contract.

14



PRECONSTRUCTION STAGE

Activities
Processes and Actors

1  LGAIntroduces irrigation projects

1 NIRGZIO-Conducts feasibility studies and
up ;
Feasibil p prepare designs and tender documents

I easibility study &> T NIRGZIOmay be or may not be composed

Detalleq design in an evaluation team
1  Tendering stage

1  Community institutional set -

=

CONSTRUCTION STAGE

1 CONTRACTORImplements construction of the sub -projects

NIRC- ZIO/LGA supervises the execution of the project

1  Project Committee (PC), supervises daily construction activities in collaborati  on with
Project Manager

1 CONTRACTORandsover the project to the client on completion under satisfaction of
Proiect manaaer who mav he from NIRC-Z10 or | GA

=

POSTCONSTRUCTION STAGE

1 IRRIGATORS ORGANIZATION is the project owner, therefore operates and
maintains the project after being handed over by LGA

1  LGA through District Irrigation Engineer supervises the Operation and
Maintenance

Figure 2:  Process Description in Small Scale Irrigation Development
Project (SSIDP)
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Table 2.2: Detailed components of feasibility study and their importance
in irrigation project execution

S/No Feasibility Study Significance of component
Component
1 Type of crop to be planted,
1 Agronomical study 1 crop yvater requiremgnt anq j[her-efore
guantity of water required for irrigation,
1 Quality of water
. 1 Bearing capacity of soll
2 Soil study 9 Appropriate type of crops to be planted
Hydrological/Water i Quaqtity of water available,
3 1 Quality of water
study 7 L
9 Sustainability of irrigation water
4 Geotechnical 1 Location of hard stratum layer
investigation 9 Nature of structure (headwork) to be built
1 upstream and downstream identification,
. 9 irrigable farm plots area
5 Topographical survey 9 ground terrain and key features
1 preliminary design to produce map
1 Participation when proposing project,
6 Social economical study | 9 Project feasibility (market, return) etc.
9 Significant environmental impacts of the
7 Environmental Impact project can be considered in the design
study (EIAA) (flow, flora & fauna etc).
9 Impact to the surrounding community
8 Engineering and 1 Produces drawings specifications and
preliminary design BOQ

The construction work is supposed to be executed according to the
drawings, technical specifications, terms and conditions of contract
managi ng
quality and cost control. The drawings, technical specifications
prepared by Zonal Irrigation Engineer, while conditions of the contract and
the contract are prepared by the responsible Local Government Authority
and signed by both parties which are the Client (Local Government

ar e

Source;:audi t or 0 dasedmraSite/hardisook

ai med at

t he

Authority ) and the awarded Contractor.
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iii.  Post construction contract stage

After the construction of irrigation project is practically completed, then

the project is handed -over to the c lient by the Contractor in the presence
of t he Project Manager. Thereafter , the project is subjected to the defects
liability period according to the General Contract Condition of Contract and
Specific Conditions of Contract Conditions (GCC and SCC). If there will be
any defects within the stated defect liability period due to materials quality

or poor workmanship, then the contractor will be oblig ed to rectify the
works accordingly.

a) Operation of the irrigation infrastructure

Once the project is completed and handed over to the LGA, the LGA hands

it over to the community (irrigatoros ofr (
the built infrastructure.  The handed-over work is operated by the

community who inthisregardisthe i rri gator sviioomeragsani zat i
the project under supervision and management of the Local Government

Authority (Regional/District Irrigation Engineer, in collaboration with  the

District Irrigation Development Team (DIDT).

b) Maintenance of the irrigation infrastructure

Preparing and implementing Maintenance schedule of the infrastructure is

a very important role for project sustainability . This role aims not only to

keep the infrastructure in order but also make its life span of giving service

longer without losing its design (irrigation water conveyance) capacity.

Conveying of irrigation water to the intended farm plots according to the

design standard is the main objective f or which the infrastructure is built.

It i s dirrigatorsd organizati aDtsict r ol e u
irrigation Engineer to prepare and implement a plan for operation and

maintenance (O&M) of their irrigation system s at the end of each cropping

season.
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CHAPTER THREE

AUDIT FINDINGS
3.1 Introduction

This chapter presents the audit findings. It provides answers to the audit
guestions presented in Chapter One of this report. T he findings are related
to the p lanning and carrying out feasibility studies ; application of results of
the feasibility study in the preparation of projects specification s and
procurement process, and implementation of construction activities with
due regard to timeliness, cost consciousness and compliance with agreed
specifications. The observed results are presented in the subsequent
sections.

3.2 Feasibility Studies, Design and Tendering Activities not
adequately conducted

This part provides findings regarding weaknesses found at feasibility
studies, design and tendering stage. This includes formulation of contract,

start-up activities and their respective consequences on cost of the
project s, completion time and quality of works. The foll owing were found:
3.2.1 Inadequate Plan for Feasibility Study

To determine the viability of irrigation projects, National Irrigation Act  °©
requires all irrigation work s to be done after a detailed feasibility study.
These studiesare expected to show if the project is technically feasible and

economically justifiable. From the feasibility  study report, it can be

concluded as to whether the project is worth the investment or not.  Review
of annual plans and budgets found out that, for financial years 2014/15,

2015/16 and 2017/18 the irrigation zones of Morogoro and, Mwanza, did not
plan for conducting any feasibility study.

Likewise, Kilimanjaro did not do so in 2016/17 and 2017/18. For the
remaining periods, a total of 360 feasibility studies were planned ; for 46 in
Morogoro, 28 in Mbeya, 257 in Mtwara, 16 in Kilimanjaro, and 13 in Mwanza

The big number of planned feasibility studies in Mtwara ( 257) is attributed
to the fact that the government has identified agriculture potential in
Mtwara. Because of that, Mtwara and other southern regions are currently
intensifying in irrigated agriculture . As a result, there are activities in this
zone which are related to improving the tradition al schemes.

Mtwara and Kilimanjaro Irrigation Z ones planned to conduct 64 and 8
feasibility stud ies respectively as referred in Appendix 5. But, all these
plans were not implemented.

6 Section 20 (1) (g) of the National Irrigation Act  deficiencies
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The five irrigation zones managed to carry out a total of 11 feasibility
studies out of 360 planned studies, which is about 3 percent.

For the financial year 2016/17, Mtwara and Mwanza partially implemented

their plans. Mtwara implemented 1 out of 65 studies, and Mwanza
implemented 1 out of 13 studies as shown in Appendix 5. Mtwara Irrigation
Zone managed to implement only one feasibility study because g overnment
released about TZS 60 million for this assignment which was released for

Lundo irrigation scheme.

Table 3.1 and 3.2 present the summarized performance related to planned
and implemented feasibility studies plans in relation to its funding

performance.

Table 3.1: Variation between Planned Feasibility Studies

versus Sudies

implemented for the Financial Year 2014/15 to 2017/18

Irrigation Zone Total planned Total implemented
feasibility feasibility study Variation (%)
study

Morogoro 46 0 100
Mbeya 28 9 68
Mtwara 257 1 99.6
Kilimanjaro 16 0 100
Mwanza 13 1 92

Source: Analysis from Feasibility Studies Reports

From Table 3.1, Morogoro and Kilimanjaro Irrigation zones did not
implement any of the planned feasibility studies while Mbeyalrrigation Zone

managed to implement its plan by

32%. The remaining Irrigation Zones of
Mtwara and Mwanza implemented less than 8 percent of their planned
number of feasibility studies

Table 3.2: Financing status for feasibility Studies for the Financial
Years 2014/15 to 2017/18
Irrigation Amount planned for Amount disbursed Percentage
Zone Feasibility Studies for feasibility studies (%)Financing
(in TZS Millions) (in TZS Millions)
Morogoro 3,600 0 0
Mbeya 1,100 172 15.7
Mtwara 57,000 60 0.1
Kilimanjaro 1,400 0 0
Mwanza 890 40 4.5

Source: Budget plan from visited irrigation zones
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Based onTable 3.2, at Morogoro, Mbeya, and Kilimanjaro Irrigation Zones

had no funds disbursed to carter for feasibility studies in the financial years

under review. Mtwara received only TZS60 million out of TZS57,000 million

planned, the amount is about 0.1 percent of the planned funding. Mwanza
Irrigation Zone received TZS 4 million which was about 4.5 percent of the

planned amount of TZS 890 million

According to the review of budget and interviews conducted with Zonal
Irrigation Officials, in all five visited zones, there are two  main factors that
contributed to failure in planning and implementing the feasibility studies.
These include:

i) Zonal Irrigation Office s did not have enough technical personnel and
working facilities to conduct feasibility studies; and

i) Over dependency on funding from Development Partners to support
irrigation activities .

The following section presents explanation for each factor in detalil
Conduct

i) Inadequate technical personnel and facilities to
Feasibility S tudies

The Zonal Irrigation Offices are supposed to plan and conduct feasibility
studies for each new irrigation project. Weaknesses in planning and
conducting feasibility studies are reflected in all zones as presented in
Table 3.3. The Table gives the picture of staff available and the actual
number required in visited irrigation zones

Table 3.3: Relationship between Areas of Coverage (Districts) Versus
Number of Staff Available in Visited Irrigation Zones

Irrigation Nur(;]fber Number Number Percentage
Zg o of staff of staff (Deficiency) deficiency
ones district . :
required available of staff
served
Morogoro 19 69 32 37 54
Mbeya 16 42 27 15 36
Mtwara 15 31 16 15 48
Kilimanjaro 22 53 30 23 43
Mwanza 27 50 20 30 60

Source: IKAMA and need assessment from ZIEs

Country wide, NIRC had only 222 staff out of 789 required . Therefore, it had
a shortage of 567 staff which was about 72 percent deficit .” In the zones,
the irrigation works were widely distributed, on average each irrigation

"Approved budget for Vote No.5 of National Irrigation Commission
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zone serves about 20 districts. The audit found that there was inadequate
staff in the zonal offices to manage irrigation activities in  all districts.

Further it was found that, the existing 222 staff lacked adequate skills and
working tools to conduct feasibility studies . This affected the work from
planning, and implementation of feasibility studies and construction of
irrigation works. Because of that, the viability of most of the irrigation
works was not ascertained. In general, this posed the risk that a
comprehensive appraisal was not done, hence t axpayer 0s
invested in the projects which had no certainty o f viability .

Based onTable 3.3, Mwanza Irrigation zone had the biggest (60%)shortage
of staff deficien cy, followed by Morogoro. Mwanza region serves 27districts
with only 20 staff and run's a shortage of 30 staff . In Mwanza on averageone
staff was serving one district, given the facts that, there were more than
one projects in each district, one staff per districts becomes a challenge to
ensure the projects were effectively supervised. In addition, Mbeyahad the
lowest staff deficit .

On average, in Mbeya two staff could manage one district. Although Mbeya
had good ratio of staff to district, it ha d no competitive advantage over
other zones. This is because, the projects were more scattered in each
district . This made it even more difficult for tw o staff to manag e the project
effectively.

In order to fi |l the staff gap, it was noted that it sometimes necessitates
outsourcing from other Irrigation Zone sto fill the urgent needs.

Apart from insufficient number of staff , NIRCis having inadequacy in some
essential tools for quality control. The equipment available for quality
control were very essential to confirm on the stated quality by contractor
and project manager even in their absence. Table 3.4 shows few tools for
quality c ontrol present at NIRC. T he specific number of tools required for
individ ual irrigation zone is shown in Appendix 9

Based onTable 3.4, it is depicted that the Commission d id not have tools
for length measuring (laser distance) and water flow meters. It wa s noted
that, the Commission had 81 percent of surveying instrument (total station).
This is to say that the Commission through its Zonal Irrigation Offices were
highly equipped with instrument for performing topographic al surveys.
Absence of flow meters might impair the accuracy when there was a need
of assessing the correctness of water velocity as it was indicated in the
design reports. Likewise, absence of laser distance forces inspectors to use
other conventional methods like walking around with tape m easures when
there is a need of cross checking distance indicated on the design report or
drawings.
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Table 34:Tool s& category, Availability
of Irrigation Activities by NIRC
S/No | Category of Tools Number Number Percentage
Required Available Available
1. | Length measuring (laser 21 0 0
distance)
2. | Water flow (flow meter) 25 0 0
3. | Field Concrete Strength 29 14 48
(rebound hammer)
4. | Surveying instruments 16 13 81
(total station)
5. | Crack detector 23 15 65

Source: Need assessment of tools and equipment from NIRC

Under staffing impairs timely project completion as the working program

might not be followed by contractors due to insufficient availability of

project supervisors. Further, inadequate working tools lead to need of more
time to achieve segment that could have been achieved shortly , and
C.dlhid canc@promise s
quality of work, and the contractor could use this loophole to cheat on the
specifications or quantities use d without being detected. Ultimately the

somet i

mes it

can |

eave

project may perhaps be subjected to unnecessary cost overruns

i) Over dependency on funding from Development Partners to
support irrigation activities

During interview with ZIOs® and review of annual budgets indicated that,
zonal irrigation offices we re not adequately funded . Review of approved
budget and disbursement records showed that ZIOs received between 1.9
and 3.3 percent of the approved budget to carry out i rrigation activities

including feasibility s tudies. Total release was equivalent to TZS 5. 31 billion
out of TZS181.9 billion. This contribute d to slowing progress of irrigation

activities for all sampled irrigation zones . Table 3.5 presents the budget

performance for all Irrigation Zones the FY 2014/15 to 2017/18.

Table 3.5: Accumulated Funds Budgeted Versus Disbursed for Irrigation
Projects for the FY 2014/15 to 2017/18

Irrigation Cumulative funds Accumulative funds Percentage
Zone budgeted (in TZS disbursed (in TZS released
billion) billion)
28.5 0.55 1.9
Mwanza
Kilimanjaro 10.1 0.23 2.3
Morogoro 4.9 0.13 2.7

Interview with Zonal Irrigation Officials from Mwanza, Mbeya, Mtwara, Morogoro and

Klimanjaro
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Irrigation Cumulative funds Accumulative funds Percentage
Zone budgeted (in TZS disbursed (in TZS released
billion) billion)
Mtwara 133.3 4.4 3.3
Total 181.9 5.31

Source: Audi tords analysis from Budget

Table 3.5 above showsthat, all visited Zonal Irrigation O ffices were under
funded for the financial years under rev iew. Mbeya irrigation zone was not
funded by 100 percent of the approved budget. Meanwhile Mtwara was
underfunded by 96.7 percent.

It was noted that donor finan cing played a bigger role than in government
funding irrigation projects. For the past four years, Development Partners
financing contributed to 89.6 percent of the total funds disbursed to
irrigation projects than government.

This, overdependence impaired the execution of irrigation projects as the

approved funds to NIRC were not fully released by both government and
development partners. The approved budget and subsequent release for
both government and development partners is as shown in Figure 3 (a&b).

Figure 3(a&b): The approved budget and subsequent release for both
government and development partners
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Figure 3a: Approved funds by: Figure 3b: Disbursed funds by:
Government versus Government versus
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Based onFigure 3a, the approved budget for the last four financial years

has been dominated by donor financing. The trend shows an increase in
financing from TZS 19 to TZS47 Billion fro m 2014/15 to 2015/16 followed
by a decline from TZS 47 to TZS15 Billion in the financial year 2017/18.
Likewise, the approved budget indicated that the government contribution
has declined from TZS 15 to TZS6 Billion in the financial years 2014/15 to
2017/18

Based onFigure 3(b), the government released only TZS 2.2 Billion out of
TZS6 Billion that was approved in 2016/17. There were no disbursement
that was made for the remaining three years. This was contrary to
Development Partners, wh o for the four financial years managed to release
funds to cater for irrigation activities . Nevertheless, the funds released by
Development Partners who were the major contributors in the four years
was always below the approved budget as presented in Table 3.6

Table 3.6: Trend showing declining release from development

Partners for 2014/15 to 2017/18

Development Partners Funds
Financial Approved Amount Percentage Released (%)
Years budget (Billion | Released(Billion
TZS) TZS)

2014/15 18.9 10.7 57

2015/16 47.3 51 11

2016/17 29.3 1.1 4

2017/18 14.5 2.5 17

Source: Budget plans from NIRC

Table 3.6, shows the declining in funds disbursement from development
partners. Itis indicated that, the highest observed disbursement was for the
financial years 2014/15, where the disbursement was 57 percent. The
lowest disbursement observed was for the financial year 2016/17 where the
disbursement declined to 4 percent .

This trend makes the irrigation works to be vulnerable because of the
uncertainty of funding from both development partners and the
government. Due to unreliable funding to NIRC, the irrigation offices in
zones have been changing their priority °. As a result investment made on
irrigation projects was done without considering if the projects were
technically and economically feasible. Interview with NIRC officer about the
declining trends revealed that NIRCwas in the process of developing a new
funding approach. In this new funding model, NIRC w ould register all
i rri gat oizatibiss too lbegpaying fees to NIRC from part of their
collection s. The introduction of fees is expected to reduce the level of
financial de pendency on development partners.
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3.2.2 Inadequate Use of Feasibility Stud ies Components in Designs

All feasibility studies and detailed designs of irrigation works are supposed
to be done by NIRC. This is according to Section 4.2.1.6(ii), of the National
Irrigation Development Strategy 2016.

However, review of feasibility studies reports and interviews with ZIOs
revealed that about 85% (L7 out of 20) of the reviewed irrigation projects
were implemented without or with partial consideration of feasibility
studies. Only three projects (Lumuma, Bagamoyo BIDP, and Mwasubuya)
complied with all eight (8) components of feasibility stud ies. However, their
reports were not available due to poor documentation of both hard copies
and soft copies. The components of feasibility studies, in the remaining 17
projects, were applied partially to various degree s as shown in Appendix 6.

Percentage in coverage of feasibility studies components varied from one
irrigation zone to another. It was noted that , no any irrigation Zone covered
all components of feasibility studies in the sampled irrigation schemes. See
Table 3.7 for more details .

Table 3.7: Coverage of Feasibility studies components by Irrigation

Zones
S/No | Irrigation Zone | Percentage coverage o f feasibility
Component in sampled irrigation schemes
1 Morogoro 69
2 Mbeya 38
3 Mtwara 44
4 Kilimanjaro 28
5 Mwanza 66
Source:Feasi bility studiesd® Reports

Based onTable 3.7, it was noted that, Morogoro Irrigation Zone covered
69% of the feasibility studies components in the sampled irrigation schemes.
Kilimanjaro was least in covering feasibility studies components during the
execution of the irrigation projects as it covered only 28 percent

In addition, the percentage coverage of individual component s for
feasibility studies in the five visited zones varied. Soil investigation was the
least covered in all five irrigation zones. Meanwhile , topographical survey s
and Engineering and preliminary design were covered by 100 percent in all
irrigation zone s.

It was noted that, topographical survey must be done because it gives the
layout of the field hen ce upstream and downstream for setting out canal
route is known. Also Preliminary design has to be conducted because it gives
the cost estimates of the project hence determines if the project is feasible
in both technical and economic aspects.
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Table 3.8 shows the percentage of each Feasibility studies components as
conducted by irrigation zones.

Table 3.8: Coverage of feasibility
SIN component of Percentage( Remarks(Impact of not cov ering)
Feasibility Studies %) covered
in five
visited Zone
Decide types of crop to be grown. If
. not conducted could led to wrong
Agronomical X
1 : 35 selection of crop and hence wrong
Analysis . X
type of infrastructure might be
constructed.
Soil with weak bearing capacity to
- L handle the structure might be
2 Soil investigation 15 selected. This might pose risk to
collapse of structure
3 Hydrological/Water 30 Infrastructure  with  insufficient
analysis amount of water
4 Geotechnical 50 Structure built i n soft stratum hence
Investigation can easily collapse
5 Topographical 100 Structure with backflow properties
Survey
6 Socio-economic 35 Project which is not economically
analysis feasible
Project which is subjected to
Environmental environmental adverse hence can be
7 25
Assessments washed away by floods or can suffer
drought
As this component gives estimates
Engineering and of quantities, it can either over
8 - ) 100 ; .
preliminary design estimate or under estimate cost of
project if not well performed.
Source:Feasi bility studieso

Review of the project documents showed impacts of absence of some
components of feasibility studies . Consequences of skipping some
components of feasibility stud ies varied across the visited irrigation zones
as shown hereunderin Table 3.9

Table 3.9: Impacts noted when some components of feasibility study

were skipped
Irrigation Irrigation Component Noted Cost
Zone scheme skipped changes Implication
Change of the
proposed
Morogoro Minepa _Geote_chn_ical location of
investigation the headwork
to a new
location after
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finding that
the hard
stratum was
not found as
it had been
designed

Emerged sub
surface water
which made
pillars for
aqueduct not
to be suitable

option,
. Geotechnical | instead cross
Kiroka . L )
investigation | drainage
structures
were built for
the
sustainability
of the project
during site
revision
Canal route | Variation of
excavated TZS 42
materials million
changed from
normal  soil
(as in BoQ) to
75% rock
Geotechnical actua_ll. site
Mbeya Mghambalenga | . L condition.
investigation
Hence canal
length was
reduced from
five (5)
Kilometres to
one (1)
Kilometre
Presence of | Variation of
black cotton | TZS 11.8
soil at the | million
chainages
319.2m and
Kilimanjaro Themiya Soil C 16QOm.
simba Investigation | This led to
bending of
canal wall
toward inside
(excessive

lateral earth
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pressure) See
photo 1

Kigongoni

Geotechnical
investigation

Presence of
hard rock
along right of
way of the
right
abutment
wall( at the
headwork)

Variation of
TZS 4.9
million

Mwanza

Buhangaza

Engineering
and
Preliminary
design

The canal
changed from
578.3m BoQ
length to
590m actual
site condition
length.

Variation of
TZS26
million

Kyota

Engineering
and
Preliminary
design

Quantified
BRGCO weight
in BoQ was
847kg for the
canal length
of 385m,
while in
actual
situation was
enough for
only canal
length of
119.23 m.

Source: Aud i

tords

anal ysi s

from progres

Based on Table 3.9 following deficiency were noted for the seven (7)
schemes that were observed to have some defects. Four (4) schemes
skipped geotechnical investigation, two(2) schemes skipped detailed design
and one(1) scheme skipped soil testing component of feasibility study. In
these seven (7) irrigation projects, the most frequently skipped aspects of
feasibility studies were geotechnical investigation. During interviews with
officers at ZIOs revealed that, cost of conducting geotechnical study was
higher than other studies and needed expertise and equipment. The audit
observed bending of canal due to impact of black cotton soil . This was
among the impacts connected to lack of geotechnical data for this project
(Refer Photo 1).

Unlike other components of the feasibility study, which are within the
expertise knowle dge of civil, irrigation, agronomists, land surveyors and

10Wwire mesh fabric constructed from British Reinforcement Company
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agricultural engineers present in LGAs and Zonal Irrigation Offices, the
Geotechnical investigation require specialized expertise that needs to be
outsourced to consultants. Therefore, NIRC should find the way of
capacitating zonal officials in order to handle this aspect of geotechnical
studies.

Photo 1: Bending inside of Themi ya Simbacnal due to impact of black
cotton soil , taken by auditors on 26" November 2018

Skipping all components of feasibility studies in these irrigation projects led

to poor project design (e.g. Kiroka, Minepa), under estimation of project
costs (e.g. Kigongoni, Buhangaza) and extended completion time for the
projects as shown in Table 3.11. All these projects ended up into causing
re-designing, costs variations and time extensions (e.g in Mgambalengaand
Themi ya Simba). Generally, the intended Value for Money cannot be
realized because the farme rs do not get in time the water for irrigati  on as
it was intended.

Environmental aspect during the execution of irrigation project

The audit noted that, 5 out of 20 reviewed irrigation project s did not
consider environmental aspect of feasibility study . This is contrary to
section 20(g) of National Irrigation Act of 201 3.

During interview s with Zonal Irrigation Officials, it was revealed that
environmental aspect was not integrated in the irrigation project because

29



LGAdid not consider it as an important aspect. As a result, budget for EIA
was not developed. Because of that, most of completed irrigation projects
do not have plans to mitigate the impacts of likely environmental issues
such asheavy rains or excessive draught.

For example, Wami-Luhindo the Irrigation scheme was highly affected with
severe rainfall. The culvert and a 10 meter length of a built canal were
eroded because of excessive storm. The audit noted that there were no
mitigat ing measures designed to deal with these incidents. In this area,
there was uncontrolled farming, grazing and other human activities in the
upstream. Because of that, the water stream was widened and therefore
the quantity of water that crossed the existing culvert was more than its
designed capacity. Photo 2 depict s the destructed culvert. This destruction
added cost of repairing and increased more risk of further destruction.

Photo 2: Destructed culvert (Circled red) and construction activities of
new structure of aqueduct at Wami -Luhindo Irrigation Scheme as it was
taken by Auditors on 12 ™ July 2018

In addition to that, the audit noted the siltation condition at Mwenda  -Mtitu
and Themi ya Simba irrigation schemes (Refer Photo 3a and 3 b). The
siltation caused reduction of the depth of canal (reduced canal discharge
capacity) . Because of this, there was an overflow of the discharged water,

which led to loss of water before reaching the farms. Because of the
overflow the designed flow rate was reduced and the downstream could not

get enough water. Downstream canal siltation was caused by uncontrolled
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