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EXECUTIVE SUMMARY

The Ministry of Natural Resources and Tourism is implementing REGROW project in
collaboration with other institutions NIRC being one of them. REGROW aims to improve
management of natural resources and tourism assets in priority areas of southern Tanzania, and
to increase access to livelihood activities for selected communities. In improving the natural
resources one of the intervention is to improve irrigation infrastructures. Madibira irrigation
scheme was selected as a pilot scheme for improvement of water management and use efficiency
activities for increased downstream flow into the Ihefu wetlands for sustainability of great Ruaha
River.

Therefore REGROW came up with intervention in Madibira irrigation scheme which minimize
water losses through improvement of irrigation infrastructure and crop production techniques
that minimizes water losses. The main activities will include lining of part of the main canal,
secondary canal 5 (SC5), field leveling, installation of water ,measuring instruments and
alteration in water use permit to allow water flow through SC5 back to the River during the dry
season.

This Environmental and Social Management Plan (ESMP) for the Madibira Irrigation scheme
has been prepared to provide a base for prevention, controlling and minimizing environmental
and social impacts that may arise during rehabilitation/improvement and operational activities of
Madibira irrigation scheme. The ESMP forms part of the Tender document to be advertised for
Contractors to bid. The ESMP has been prepared by the Environmental and Social Management
Unit of the National Irrigation Commission in order to comply with the environmental and social
safeguards requirement of both the World Bank and Tanzania as stated in the Environmental and
Social Management Framework of the REGROW project.

Madibira irrigation scheme lies between latitudes 8° 10' S and 34° 42' E Longitudes at an altitude
of 1100 m above mean sea level on an almost flat alluvial plains of Usangu Basin in the South-
West parts of Mbeya region. It is owned by small holder farmers with their union called
MAMCOS. Madibira irrigation scheme include 3,167ha of potential irrigable land that has been
developed for smallholders utilizing the water resource from Ndembera River that discharge its
water into Ihefu wetland downstream.

The existing irrigation practice at the scheme is a gravity conveyance system. The scheme have
modern irrigation infrastructure which include irrigation and drainage system and farm access
roads networks. The scheme has a water use permit number for abstraction of 7.5m>sec from
Ndembera River at peak period. Generally, Madibira irrigation scheme have a single cropping
season. The wet season is from mid-December to early June. The main crop at the scheme is
paddy/rice grown as cash crop. The average paddy production at the scheme is 6.0 tons per
hectare each season, over 18,000 of paddy are harvested. Madibira irrigation scheme benefiting
communities are from two Wards, Madibira and Miyombweni with a total of twelve villages.

Before the implementation of REGROW interventions key stakeholders were consulted

including Mbeya Irrigation zone, Regional Administrative Secretary (Mbeya), Mbarali District
Council, Ward Executive Officer, villages beneficiaries, MAMCOS and farmers. Stakeholders
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raised different issues and proposed mitigation measures. Main issued raised during consultation
where sedimentation/ siltation problem, farmers and livestock conflict, illegal fishing activities,
illegal establishment of irrigation scheme without water use permits.

The ESMP has identified potential negative and positive impacts and also external impacts that
don’t relate to REGROW intervention but if they are not minimized they have potential impacts
to REGROW intervention. Positive impacts include;

Positive impacts Potential negative impacts  External potential negative
impacts

i) Increase water use efficiency; i) soil and water pollution i) Weed invasion

i) Improve irrigation infrastructure  ii) Impact on Air quality i) River bank erosion
to reduce water losses; iii) Sourcing of construction iii) Sedimentation/siltation

iii)  Improve drainage system to materials iv) Farmers  and livestock
return water downstream; iv) Impact of waste conflict

iv)  Increase dry season water flow to generation v) Water ponding in gullies and
Ihefu; v) Community concern and borrow pits

v)  Increase crop production; stress

vi) Increase area under irrigation of  vi) Health and safety
about 148 ha through land
leveling of highlands within the
scheme; and

vii) Awareness creation and capacity
building for farmers on water
management and cropping
calendar through Farmer Field
Schools (FFS)

viii) lining of the main canal by
REGROW will support
MAMCOS to be able to focus on
other water management and
maintenance aspects in the
coming years

In order to achieve the objective of REGROW project on efficient water use for increased dry
season flow of water to lhefu, the ESMP recommends implementation of interventions involving
a combination of software and hardware investments. The software interventions include the
human factor in irrigation water management which is crucial to make the necessary changes
happen. The human factor for water management in Madibira irrigation scheme include, water
abstraction and allocations, water use permits, paddy growing calendar and operation and
maintenance of irrigation infrastructure. The hard ware part in water management include lining
of canals, land leveling, sediment removal and installation of water measuring instruments.
Others include protection of the River banks upstream of the intake to reduce soil erosion.

The role and responsibilities for implementation of the ESMF is vested under different actors,
the Contractor, NIRC, RBWB, MAMCOS and the farming community. Monitoring of water
flows has been also emphasized in this ESMP.
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1.0 INTRODUCTION

The Ministry of Natural Resources and Tourism (MNRT) is implementing the Resilient Natural
Resource Management for Tourism and Growth (REGROW) Project. The Project Development
Objective (PDO) is to improve management of natural resources and tourism assets in priority
areas of southern Tanzania, and to increase access to livelihood activities for selected
communities. The project is being implemented over a period of five years starting from 2017.

The REGROW project is a multi-sector initiative, targeting protection of natural resources,
tourism product and market development, water resources management, livelihoods and poverty
alleviation. As such, a number of institutions are involved during project implementation.

In collaboration with the National Irrigation Commission (NIRC), the project is supporting Sub-
Component 3.2-Improve the irrigation efficiency and water savings in irrigation areas. This
sub-component will focus in the extensive irrigation lands upstream the lhefu wetlands,
promoting water savings through: (i) Farmer’s Field Schools to raise awareness and knowledge
on the System of Rice Intensification (SRI) as a farming technology for increasing crop yields
and reducing water use; (ii) construction of irrigation infrastructure in selected irrigation areas to
demonstrate water-efficient technologies (water controlling structures, lining of irrigation and
drainage canals); and (iii) revisiting water use permits and assessing incentive mechanisms for
controlling excessive use of water or increase of irrigation areas utilizing drainage water.

Therefore, the REGROW project identified Madibira irrigation scheme as a pilot scheme for
implementing water use efficient. Rehabilitation/improvement works will be implemented at the
scheme, which is part of the Great Ruaha River catchment. Ongoing water abstraction for
irrigation purposes and climatic changes results in more frequent drying of the upper reaches of
the basin. Just as the seasonal variability presents a challenge to rain-fed agriculture, the periodic
drying of surface water is a challenge to building and maintaining irrigation systems, which
provide regular access to water for agriculture without threatening the needs of downstream
water users. Thus the reasons for choosing the scheme as a pilot area were:

i) Relative location of the scheme close to the Ihefu swamp and any gain in water
management can be translated in quick wins for downstream water availability in the
Ruaha National Park;

i) The scheme provides a controlled environment with clear boundaries of the irrigation
command area;

iii) It is operated by an irrigator organization that has expressed interest in improving the
water management performance;

iv) It is located outside the Ruaha National Park; and

v) Itis benefitting smallholder farmers.

The proposed interventions are the kind of typical interventions that will contribute to the
objectives of REGROW project and at the same time provide proof of concept and learning
opportunities for further replication to other irrigation schemes. The specific type of intervention
will be in improving conveyance, drainage and water control, and/or improving monitoring in
the irrigated areas.

The National Irrigation Commission therefore, prepared this Environmental and Social
Management Plan (ESMP) in order to comply with the environmental and social safeguards of

11
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REGROW project and in guidance of the REGROW ESMF. It provides a basis for acceptable
thresholds and mitigation measures for sustainable use of water and land resources in Madibira
irrigation scheme.

1.1 Objective

The main objective of this ESMP is to ensure that implementation of the proposed
investments for Madibira irrigation scheme are implemented with minimum environmental
and social adverse impacts as well as health and safety. The ESMP focuses on avoidance or
mitigation of potential impacts associated with the improvement of the scheme. It also
provides an outline of environmental and social requirements and provides guidance for the
contractor to follow and properly manage environmental impacts during implementation and
for the National Irrigation Commission and MAMCOS to make follow up and properly
manage environmental impacts during operation and maintenance of the scheme. The ESMP
has specified mitigation, monitoring and institutional measures to be taken during
implementation and operation phases to eliminate adverse environmental and social impacts,
offset them or reduce them to an acceptable levels.

1.2 Scope of the ESMP

The ESMP is specifically designed for Madibira irrigation scheme thus covers the scheme area
participating villages, scheme management (MAMCOS), Mbarali District Council, Mbeya
Region and Rufiji Basin Water Office. Since this is a pilot irrigation scheme under REGROW
the subsequent irrigation schemes will be subjected to ESMP preparation prior to approval for
tendering process.

1.3 Approach and methodology for development of the ESMP

The World Bank Environmental and Social Safeguard Policies instituted a requirement for
preparation of ESMP prior to rehabilitation works of Madibira irrigation scheme. REGROW will
support rehabilitation works at the scheme that are likely to generate some site specific
environmental and social impacts. Therefore this ESMP was developed with the guidance of the
approved REGROW Environmental and Social Management Framework of 2017.

1.3.1 Overall approach

The approach for the development of this ESMP was as follows:

a) Identification of key issues for ESMP development using activities proposed for
improvement of the scheme. The REGROW project will work on improvement of
water use efficiency, and not on development of new irrigation schemes;

b) Collection and review of secondary data and information from existing literature,
consultations with key stakeholders at Zonal Irrigation Office, Regional Secretariat.
District Council and scheme level regarding:

i) The context under which Madibira pilot irrigation scheme is designed:;

12
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i) Physical field observation to access what is the existing situation in the
irrigation scheme area to form the bases for ESMP preparation; and

iii) ldentification of potential environmental and social impacts to the
environment and community with associated mitigation measures.

c) Consolidating key findings into an Environmental and Social Management Plan,
implementation and monitoring arrangements;

d) Stakeholder consultation meeting with Wards Development Council, MAMCOS and
selected villages was done from 30/11/2018 — 7/12/2018. (ANNEX 7.4 - 7.6 for the
list of participants and minutes). During the consultations, presentations were made
on the design of the pilot Madibira irrigation scheme followed by panels of
discussions. The process complies with the World Bank stakeholder consultation in
investment operations. Issues/concerns raised by the stakeholders formed the basis for
this ESMP document. The ESMP will be part of tender document and will be
monitored throughout the implementation period.

1.3.2 Methodology

1.3.2.1 Document reviews

Review of relevant literature was undertaken during field visit at Madibira Smallholder Irrigation
Scheme office which is under MoA and MAMCOS Offices where various feasibility study
reports were reviewed to get the background information of the scheme and continued
throughout the preparation of this ESMP. Information sources included

a) Environmental and Social Management Framework (ESMF) and Resettlement Policy
Framework (RPF) July 2017;
b) Design of pilot investment for early implementation, Main text and Annexes - May 2018
c) Feasibility studies reports for Madibira irrigation scheme;
d) REGROW Project Appraisal Document 2017; and
e) Tanzania legislation and the World Bank safeguard policies.
Other documents reviewed are listed under the references section.

1.3.2.2 Physical field observation

The team visited the whole irrigation scheme including area where REGROW will improve
irrigation infrastructure. The areas visited include the intake site, upstream and downstream of
the intake along Ndembera River, main and secondary canals, primary drains, flood protection
bunds, outfall drains and the northern and southern drains. The aim was to observe the existing
situation to identify physical and social environmental issues which jeopardize irrigation water
management.

1.3.2.3 Consultations with key stakeholders

Consultations were made from 30/11/2018 — 7/12/2018 with different Stakeholders that were
consulted are those who will be responsible for implementation and management of Madibira
irrigation scheme; they include the National Irrigation Commission, Mbeya Zonal Irrigation
Office, Rufiji Basin Water Office, Mbarali District Council and Ward Development Councils

13
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Members. At scheme level the team conducted discussions with farmers and MAMCOS board
members, Scheme Irrigation Technician and Environmental Officer. Views of contacted
stakeholders were included in the ESMP preparation especially when developing the mitigation
measures and responsibilities in implementation of ESMP.

To facilitate meaningful consultations, the scheme layout map was presented indicating the
proposed intervention under REGROW related infrastructures, and sources of water. Relevant
background information concerning Madibira irrigation scheme was provided to farmers before
they raised their concerns. The issues raised were presented to all farmers who participated and
discussed, solutions were proposed, responsibilities were assigned and time frame set on
implementation of the proposed mitigation/enhancement measures. Stakeholder’s consultations
were conducted in Kiswahili which is understandable to all stakeholders.

1.3.2.4 Preparation of ESMP

The ESMP was prepared based on the design of pilot investments for Madibira irrigation
scheme of May 2018. It includes a set of mitigation, monitoring and institutional measures to
be undertaken during implementation of the proposed interventions. The ESMP is a specific
plan, which is relevant to the scheme only. The ESMP include the following features:

i) Description of the existing situation of Madibira irrigation scheme;

i) Description of the proposed interventions under REGORW project;

iii) Stakeholder consultation and views;

iv) Key environmental and social impacts/issues;

v) Mitigation Plan: Based on the environmental and social issues identified through field
observations, discussion with farmers and presentation of the scheme layout, the
mitigation measures were developed in the matrix form; and

vi) Monitoring Plan: This ESMP include a monitoring section which is linked to the
mitigation measures. Specifically, the monitoring section of this ESMP provide a
specific description and technical details of the monitoring method, including the
indicators to be measured, how they will be measured and by whom, the sampling
locations, the frequency of measurements and the definition of thresholds that will
signal the need for corrective actions.

The ESMP also provides specific description of institutional arrangements and responsibility for
implementation of mitigation measures. In addition, this ESMP include estimate of the costs of
the measures and activities recommended so that each responsible institution/person can budget
for implementation of the recommended mitigation measures. The final and approved ESMP
shall be included as part of the cleared project design package.

Some of the costs associated with implementation of the ESMP will be covered under the cost of
irrigation infrastructure improvement budget. The expenses associated with follow up of scheme
environmental and social compliance would be made up of the cost of service allowances of staff
etc. to support the efforts of the district and/or the farmer group (MAMCQOS). An allowance for
these costs will be included and budgeted, in the overall NIRC supervision budget.
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2.0 DESCRIPTION OF MADIBIRA IRRIGATION SCHEME
2.1 The Physical Environment

2.1.1 General location

The scheme is located in Mbarali district which lies between latitudes 7° and 9° South of the
Equator and between longitude 33°.8" and 35° East of Greenwich, is bordered by Iringa Rural at
North-East, Njombe at South-East, Makete District at South, Mbeya district at the West and
Chunya district at the North. Mbarali district council is divided into two divisions namely llongo
and Rujewa which are also divided into eleven wards namely Rujewa, Ubaruku, Msangaji,
Utengule, Usangu, Igurusi, Mahongole, Ruiwa, Chimala, Mapogoro, Mawindi and Madibira

2.1.2 Specific location

Madibira irrigation scheme lies between latitudes 8° 10' S and 34° 42' E Longitudes at an altitude
of 1100 m above mean sea level on an almost flat alluvial plains of Usangu Basin in the South-
West parts of Mbeya region. Access to the scheme is possible through all-weather road networks
from Mafinga town to Madibira (75km) and from Rujewa-lgawa to Madibira (80km) with minor
problems in some portions during heavy rains and both towns being located along the TANZAM
highway from Dar- Es-Salaam to the Zambian border.

Madibira irrigation scheme include 3,167ha of potential irrigable land that has been developed
for smallholders utilizing the water resource from Ndembera River (Figure 1).
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2.1.3 Demography Characteristics

The major Ethnics groups are Sangu, Hehe, Kinga, Bena and Nyakyusa. There are other small
ethnics groups including the Sukuma, Wanji, Barbaig and Gogo. Most of these ethnic groups are
predominantly Agro-pastoralists who migrated into the Usangu plain from Arusha, Mwanza,
Shinyanga, Singida and Dodoma regions.

Madibira irrigation scheme benefits communities from two Wards, Madibira and Miyombweni
with a total of twelve villages namely Mkunywa, Ikoga Mpya, Nyakadete, Chalisuku, Mahango,
Iheha and Nyamakuyu in Madibira Ward and Miyombweni, Mapogoro, Mlungu, Nyakazombe,
and Magigiwe in Miyombweni Ward. The total population from these two wards is 34,515
people. Madibira ward has a total population of 24,742 people of whom 12,103 are male and
12,639 are female and Miyombweni ward has a total population of 9,773 people of whom 4,861
are male and 4,912 are female.

2.1.4 Climate

The climate in the area can be classified as tropical wet and dry characterized by moderate to
high temperatures, low wind speeds and high humidity of the air. Mean annual precipitation is
684 mm. The rainfall pattern is mono-modal with one rainy season falling mostly between the
months of December and April. The mean monthly temperature in the area is between 21.5 °C in
July — 25.6 °C in November with the mean annual temperature of 22 °C.

The monthly average Relative Humidity (RH) varies from 46% (October) to 70% (February).
The Relative Humidity in the area is rated as moderate to high (only 2 months out of 12 have the
mean values below 50% - October and November). Mean wind speed varies from 40 km/day in
February/March to a maximum of 145.4 km/day in October. Annual Sunshine Hour data
averages 8.8 hrs/day with 10.7 hrs/day in August and 6.3 hrs/day in February.

2.1.5 Topography

Madibira Irrigation scheme lies on a flat valley situated in the North-eastern side of the Usangu
plains, at an approximately 1050 m above mean sea level. The valley is surrounded by the Mbale
Mountains on the North and part of the Sao Hill plateau on the East and South, which consists of
a penne plain deeply dissected by a drainage system flowing into the plain, represented by the
Ndembera River in the South-eastern corner of the project area. The Ndembera River rerouted
itself in 1974 where much of the area is flooded swamp in the wet season, cropping to a
minimum in the dry season.

The project area is relatively flat and featureless. Substantial part of its Southern area is swampy,
a condition which exists throughout the dry season. At present, the Ndembera River after
development of Madibira Irrigation scheme was changed its course by training it to join the
Mhumbasi River. The combined flow drains into the Mwima River which eventually flows into
the Utengule swamp on the Western limit of the project area.
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2.1.6 Soil

The soil information given hereunder has been collected through review of past study reports on
the Madibira Irrigation Project (Halcrow-ULG Ltd., 1985) and reconnaissance soil survey
conducted in July 2006.

The soils of the project area have developed from lacustrine deposits of clay and silt arising from
time of the formation of Usangu Plains. Recent deposits on the area are those brought by Mwima
/ Ndembera River systems. These soils are very hard when dry, friable when moist but quite
sticky and plastic in wet condition. Under very dry and wet conditions these soils would have
poor workability, thus making it difficult to mechanize farm activities under such soil moisture
conditions. The soils are basically uniformly dark grayish in color.

2.1.7 Hydrology

The main water source for Madibira irrigation scheme is Ndembera River with mean total
annual flow of over 13m%s, with 80% dry year flows of 5.82m®/s. Base flows from August to
December are low, ranging between 0.5m3/s and 3.0m3/s depending on the preceding rains.
Flows begin to rise in late November when they reach 1-3m%s. Mean peak flows of up to
40m3/s are experienced in March/ April period, with a maximum recorded flood of
approximately 300m®/s (Mayes, 2000). In Mid-May flows fall to between 6 and 11m®/s. For
irrigation purposes a total flow of 7.5m%s is allowed to flow through the intake, to irrigate
3000ha during the rainy season and a continuous flow of 0.5m*/s during dry season in the
Southern drain to carter for livestock and human use outside the scheme area.

The Ndembera River is perennial, at Madibira. Muhumbasi, Dudumichi / Manyerera and
Ihangalalwe are the main tributaries which contribute flows into Ndembera River. These
tributaries normally dry up during the period from June to October. The catchment area for
Mwima River is estimated at 2460 sg.km whereas that of Ndembera River at Madibira is 1831
sg.km. Catchment areas, mean annual flows and flood peaks at different return periods for the
Ndembera River at Madibira.

2.2 Biological Environment

2.21 Flora

The main vegetation types which are dominant in and adjacent to Madibira irrigation scheme are
dominated by scattered Acacia spp, mountain on the North West. Other tree species and grasses
include hyperhenia spp, Panicum maximum and elephant grasses. The area is bordered by hills
on the North which are covered with shrubs and scattered trees within the Ruaha National Park
on the far North. Downstream the irrigated area comprises of grassland with very few scattered
acacia bushes and mainly flooded during rainfall forming part of Ihefu wetlands.

2.2.2 Fauna

The project area on the North is bordered by large part of Ruaha National Park of about 10,000
km?2. The National Park premises are so close to the Madibira irrigation scheme, famous known
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as Ihefu wetland where wildlife resources like wild animals such as leopards, elephants, buffalos,
eland, crocodiles, snakes, tortoises, roan antelope, zebras, waterbucks, impalas, hippos and a
variety of birds like quelea quelea and ducks are found in the area.

2.3 Social Economic Environment
2.3.1 Agriculture

Irrigation is the most social economic activity in the area. Beside irrigation farming is going on
in the surrounding area where rain fed crop production continues in a very subsistence level.
Madibira area lies in a semi-arid climate receiving only about 660 mm of rainfall per annum.
Besides having a mono-modal distribution regime, the rainfall is inadequate and too erratic to
allow for any sustainable crop production. Irrigation is therefore necessary for any reliable crop
production endeavor in Madibira.

Outside the Madibira irrigation scheme where paddy is the only crop grown, crops like maize,
sorghum, sunflower, groundnuts, beans and vegetables are grown. The yields are 1.5 — 2 ton/ha,
0.9 - 1.2 ton/ha, 0.8 — 1 ton/ha and 1 -1.5 ton/ha for maize, groundnuts, sunflower and beans
respectively while yield for paddy is 5 — 6 ton/ha of the Madibira Irrigation scheme.

Most of the farmers prepare the land by using tractors and power tillers which are available in
sufficient numbers to replace tedious manual labour related to land preparation and
transportation.

2.3.2 Livestock

The Sukuma and Maasai, who started to arrive in the 1950s, have now at least in part adopted an
essentially sedentary life combining pastoralist and cropping. Even the Sukuma, who now
dominate much of the grasslands and its margins, have also indulged in cultivation, partly to feed
themselves by cropping within special bomas but also in places on a much larger scale. The
current initiatives by the government to remove cattle from lhefu have greatly reduced the
number of pastoralist in the area. Domesticated animals include cattle, goats, sheep, donkey and
chicken are kept. The grazing for livestock is not specific, and there are no clear livestock routes
to grazing areas and water drinking sites.

2.3.3 Fishing

Fishing is practiced in Madibira irrigation scheme by youths who catch fish in irrigation canals,
drainage system and ponds within the scheme. Fishing is done by using fish nets and traditional
catches. They impound water in drainage canal and apply scoping method to catch fish. This
activity damage irrigation infrastructure and accelerate sedimentation in irrigation canals.

2.3.4 Social amenities

Madibira being a small center has other amenities to maintain livelihood in Madibira, They
include primary schools; secondary schools; dispensaries; health centers, cattle dips, a mosque
and churches of different denominations. Other social amenities include private owned
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pharmacies, several small shops and markets, beer shops/bars, restaurants, butcheries, milling
machines, filling stations, and rest houses for guests.

2.3.5 Water

Most of the villages in the study area received piped domestic water supply and few people use
hand pump wells in their homestead. The source of domestic water is Ndembera River upstream
of the irrigation intake. During the project implementation in 2000 the villages were supplied
with piped water supply by the project in five villages. However in some villages an improved
access to water has been provided by the greatly expanded irrigation canal network on the
Sothern drain.

Relative to the increase in settlement and population, domestic water supplies and the associated
question of sanitation raise increasingly problems even in the most settled areas. In addition,
improved water supply and sanitation are often non-existent in the more remote villages of the
interior.

2.3.6 Energy

Fuel wood and rural electricity are dominant sources of energy for domestic consumption, since
electricity is available in all villages surrounding the scheme. The main use for fuel wood is for
cooking and burning of bricks, this makes wood consumption to be very high in the area. This
consumption threatens the status of river line forests since it seemed to exceed the existing forest
reserve available. Most of people are using kerosene and electricity for lighting. Normally,
kerosene fuel is obtained from small shops around the villages.

Solar energy and generator is also used as alternative source of energy by few people in the
project area. There are no accurate data of the number of solar panels available for each village
and electricity users, however, it is estimated that at least all houses close to the road are
connected to electricity in each village. The village authorities continue encouraging people to
use electricity and gas as alternative to fuel wood in order to reduce the pressure on existing river
line forest by the local people. With the earmarked development, electricity is required to
facilitate running the paddy processing plant and AMCOS office.

2.3.7 Transport and communications

2.3.7.1 Roads

The beneficially villages are well served by gravel road transport links with the main road from
Mbarali District headquarters and Mafinga town to Madibira irrigation scheme. The tar mark
road passes at Mafinga town along TANZAM highway about 75 km from the scheme. The roads
are being rehabilitated after every rain season to make it passable throughout the year. On the
other hand the roads to the scheme area are generally good.

To ensure smooth communication from the Madibira village to marketing centers, the
Government is in a process of improving the access road from Mafinga to Rujewa via Madibira
to tarmac level. This will enhance reliable markets to the Madibira and other villages along the
road for transportation of inputs and farm produce.
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2.3.7.2 Telecommunication network

Mobile phones can be accessed through out the project area, meaning that in all villages
surrounding the project area even within the irrigation scheme. The mobile companies operating
in the area includes VVodacom, Tigo and Airtel.

2.4 Historical background of the Madibira irrigation scheme

The World Food and Agricultural Organization (FAO) first identified Madibira project in 1960s
during the Rufiji Basin Study. In 1976 the African Development Bank (AfDB) in conjunction
with FAO mounted an identification mission specifically to the Madibira area. The mission’s
conclusion was positive about the potential for producing rice on a large scale under irrigation.
Since then, a series of developments have been performed which have led to the establishment of
the Madibira Smallholder Agricultural Development Project (MSADP).

Following the FAO mission’s conclusion in 1976, a detailed engineering report of the Madibira
project was prepared. The Project started with a detailed engineering study in 1985. The study
recommended irrigation works and infrastructure development for 3,000 ha, out of which 2,000
were to be handed over to the National Agriculture and Food Organization (NAFCO), and the
rest to the smallholder farmers. Following the Economic Reform Programme, the Government
detached itself completely from direct production activities. Therefore, NAFCO’s direct
involvement in the project was cancelled because it is a Government parastatal organization.
Thereafter, the project was considered under smallholder development.

Two AfDB missions visited Tanzania in November 1992 and in March 1993 to have dialogue
with the Government of Tanzania on the technical parameters and policy framework of the
Project. Survey work started in 1995 after the establishment of the Project Implementation and
Management Unit (PIMU) and construction work started in 1997. The first crop production was
in 1998/99 seasons and the project construction work was completed in 2000 except for minor
re-grading works in about 300 ha. The total investment of the project was TZS 23bil out of
which the irrigation infrastructure amounted to TZS 12.5bil or 54% of the total investment.

Main land uses at the scheme area include agriculture (irrigated and rain fed), grazing and
conserved area, (RUNAPA) these are the main land uses. Downstream the scheme there is the
Ihefu swamp, which contributes to the flows of the GRR. Irrigated agriculture is the most
important economic activity in the area and it employees about 86 percent of the labour force
population, minor economic activities include bee keeping and fishing.

2.4.1 Water source

The main water source for Madibira irrigation scheme is Ndembera River with mean total
annual flow of over 13m®/s, with 80% dry year flows of 5.82m?%s. Base flows from August to
December are low, ranging between 0.5m*/s and 3.0m%s depending on the preceding rains.
Flows begin to rise in late November when they reach 1-3m%s. Mean peak flows of up to
40m®/s are experienced in March/ April period, with a maximum recorded flood of
approximately 300m*/s (Mayes, 2000). In Mid-May flows fall to between 6 and 11m®/s. For
irrigation purposes a total flow of 7.5m%s is allowed to flow through the intake, to irrigate
3000ha during the rainy season and a continuous flow of 0.5m%s during dry season in the
Southern drain to carter for livestock and human use outside the scheme area.
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2.4.2 Irrigation infrastructure and facilities

The irrigation infrastructure and facilities include an intake at a right hand bend on the left bank
of the Ndembera River, a Primary Canal 5800m long of which 2,975 m are lined and 2830m are
unlined. The settling basin 15m x100m located in the main canal downstream the intake for
sediments and debris to settle. Two control gates installed at the settling basin to flush sediments
into the Southern drain. Other associated structures include three check culverts, one drop culvert
and a rejection spillway to the existing drain.

From the primary off takes there are six (6) unlined secondary canals, totaling 26.7km in length,
together with associated fifty eight (58), checks nine (9) check culverts, four (4) drops, six (6)
tail escapes, and over one hundred gated pipes off take structures to irrigate 30ha tertiary blocks
each.

The drainage network comprises of the North and West Primary Drains. The Primary Drain
number 1 (PD No. 1) is 16.2 km long it collects flows from secondary drains Numbers 1-3 and 7
(34.3 km). The Primary Drains number 2 (PD No.2) is 8.5 km long receives flows from
secondary drains number 4-6, before joining PD No.1 and discharge to the outfall drain (1.7 km)
in the Mwima River downstream (Figure 2).

Stream flows from the South including the Ihangalawe River which previously discharged into
the old course of the Ndembera River, is now diverted into the Mwima River at the Western end
of the project area by the Southern drain, which parallels the Southern flood bund.

In line with extensive flooding and erosion of river banks, the settling basin receives huge
amount of sediments from the intake. The Settling basin was designed to allow settling of
sediments so that they are not carried through the main canal to the fields. Also two flushing
gates were installed at the settling basin to open up hydraulically and flush sediments to the
Southern drain with the expectation that the high velocity flow will remove the accumulated
sediments. Also the flushing gates were installed to be partially open to allow the discharge of
0.5m%/s for maintaining livelihood of livestock keepers and for domestic uses downstream.
However, the flushing gates with hydraulic characteristic are no longer effective to flush
sediments from the settling basin; Siltation of the drain has resulted in loss of its original levels
and damage of the drain embankments. However, MAMCOS is using mechanical and manual
flushing as the current practice where sediments are excavated using an excavator and heaps of
sediments are unloaded manually since the dimension of the drain are no longer according to
design standards. The velocity in the drain no longer allows flushing out of the sediments and it
has become another sedimentation area as well. Maintaining the settling basin and the drain will
remain a very costly annual expense for MAMCOS (Plate 1-3).
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Figure 2: Layout of Madibira irrigation scheme
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2.4.3 Irrigation practices

The existing irrigation practice at the scheme is a gravity conveyance system, currently there are
3,167 ha under irrigation which have modern irrigation infrastructure which include the
irrigation and drainage system and farm access road networks. The scheme has a water use
permit number RBWO 26 issued on 14™ November 2000 for abstraction of 7.5m%sec from
Ndembera River at peak period. This discharge is adequate for irrigating 3,000 ha. From late
June to mid November the main canal allow only 0.5m%s at the settling basin to continue
flowing through the Southern drain.

2.4.4 Crop production

Generally, Madibira irrigation scheme have a single cropping season. The wet season is from
mid-December to early June. The main crop at the scheme is paddy/rice grown as cash crop.
Most of the farmers depend on paddy as their source of income while maize is considered to be
major food crop. Other crops grown outside the scheme include beans, groundnuts, sweet
potatoes, cassava, sorghum, tomatoes, onions etc. Paddy is grown during rainy season and
supplemented with irrigation. Maize is grown both as rain fed and irrigated crop, beans are
intercropped with rain fed maize and irrigated in pure stand during the dry season. Tomatoes and
sweet potatoes are mainly grown as rain fed crops although they are also grown in small scale in
the dry season through irrigation. The average paddy production at the scheme is 6.0 tons per
hectare each season, over 18,000 tons of paddies are harvested.

The current cropping calendar leads to mosaic cropping whereby there are different crop stages
within the scheme. This makes it difficult to control water use in the scheme, it highly
contributes to water loses because most of the time from mid-November to May water flows
throughout in the scheme and is poorly managed.
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MONTH
ACTIVITY SEP oCT NOV DEC JAN FEB MAR APRIL MAY JUNE JuLY AUG
SIN
1 | Canal Cleaning
2 | Bush Clearing
(Fields) —_ —
3 | Ploughing and |
Harrowing — —
4 | Nursery
Establishment and
Management — —
5 | Puddling and
Field Leveling I —
Transplanting I —L_
First Weeding
< ———
Fertilizer
Application N
9 | Pest Control j | | T;
10 | Second Weeding
11 | Water | —
Management — —
12 | Bird Scaring J —
13 | Harvesting
— ——
14 | Storage }-< - ——
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2.4.5 Agrochemical Application

The most applied agrochemicals are fertilizers (DAP and UREA). Others are herbicides and
pesticides. The amount of fertilizers are not very high, it is an average of 6 bags of fertilizers
are applied per hectare (2 bags of DAP and 4 bags of UREA). The most important aspects to
be observed are time and field conditions during application. With this amount of fertilizer, if
each farmer at the scheme applies fertilizer, about 950.1 tons are applied. This amount if not
well managed could cause soil and water pollution. To avoid negative effects, application of
fertilizers should be done only when: (i) it is not likely to rain after fertilizer application to
avoid the fertilizer to be washed by runoff and (ii) fields have enough water to dissolve and
make the material available and absorbed by the plants, excess water leads to leaching and
accelerates pollution, management of fertilizers should therefore be observed. In other words,
fertilizers application should go hand in hand with proper on farm water management,
farmers must adhere to irrigation schedules.

2.4.6 Quele quelea birds

During growing seasons, a big number of Quele quelea birds invade paddy fields; their
control is done by using an air plane whereby queletox pesticide is used. The red-billed
quelea (Quelea quelea) is the most important avian pest of small grain crops in semi-arid
zones of Africa. Fenthion, an organophosphate, is the main avicide used for controlling the
pest but it is highly toxic to non-target organisms. The only available pesticide that could
replace fenthion is cyanophos, which is also highly toxic to non-target organisms, although
less so than fenthion, but more expensive. Apart from chemical avicides, the only rapid
technique to reduce the numbers of quelea substantially is the use of explosives combined
with fuel to create fire-bombs but they also have negative effects on the environment, they
are dangerous and have associated security issues. The technique is labour intensive and in
practice can only be deployed against small (<5ha) colonies and roosts, however, this
technique is not applied in Tanzania.

2.4.7 Beneficiaries, Organization set up and management

2.4.7.1 Beneficiaries

Madibira irrigation scheme benefits communities from two Wards, Madibira and
Miyombweni with a total of twelve villages namely Mkunywa, lkoga Mpya, Nyakadete,
Chalisuku, Mahango, Iheha and Nyamakuyu in Madibira Ward and Miyombweni, Mapogoro,
Mlungu, Nyakazombe, and Magigiwe in Miyombweni Ward. The total population from these
two wards is 34,515 people. Madibira ward has a total population of 24,742 people of whom
12,103 are male and 12,639 are female and Miyombweni ward has a total population of 9,773
people of whom 4,861 are male and 4,912 are female. The original farm size was 3,000 ha
benefiting 3,000 people with a plot size of 1 ha allocated to each farmer. Currently there are
about 3,167 ha under irrigation benefitting 3,167 farmers with a plot size of 1 ha allocated to
each farmer due to expansion/increase of about 167 ha on the lower part of the scheme. The
additional area was put under irrigation after leveling of wasteland (highlands) by farmers
themselves.

2.4.7.2 Organization set up and scheme management

MAMCOS is the official organization representing all farmers participating in the cultivation
of rice in the 3,167 hectares of the Madibira irrigation scheme. The MAMCOS has been
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registered as a legal entity since May 1997 and owns the scheme with registration number
MBR 407. However, the National Irrigation Act of 2013 and its Regulations of 2015
indicates that all irrigators' organizations should be registered or complies with this Act and
its Regulations; therefore MAMCOS complied with the Act in 2017 and was given
registration number 035. At present MAMCOS has a total of 3,167 members of whom 1,864
are male, 1,289 are female and 14 are institutions. The Cooperative management board has
nine (9) members; out of which seven (7) are male and two (2) are female. It has permanent
employees who are employed and are paid monthly salary for scheme management they
include a Manager, Marketing officer, an Accountant, Warehouse manager, a Cashier and a
Storekeeper. Others are Water attendant, Clerk, an Office attendant and a Driver (Figure 4).

MAMCOS as an institution vested with the responsibility of handling production and
marketing activities of the scheme, still needs more training in cooperative management,
community mobilization, simple bookkeeping, skills development in areas such as water
management for irrigation, crop production, marketing and post-harvest handling and credit
management. The Mbarali district officials as well as officials at the National Irrigation
Commission level are fully aware of this need and have assigned a small group of staff to
continue with capacity building activities with their main task being advising farmers and
their organization on technical issues. The dual responsibility of production and marketing
for MAMCOS management proved to be a major challenge as the two functions requires
different skills and therefore would need to be handled by different but inter-related
institutions. There is a saving and credit cooperative society, known as Madibira Saving and
Credit Cooperative Society (M-SACCOS) at the scheme level. This cooperative society is
mainly involved with providing financial assistance to farmers in terms of different types of
loans.

Figure 3: Organization structure of MAMCOS
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2.4.7.3 Operation and maintenance (O&M)
Irrigation canals are cleaned every season before the beginning of the cropping season and

during the cropping season canals cleaning continue regularly done by respective plot owners
at the vicinity of their plots. Canal cleaning is usually contracted to individuals around the
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scheme who in turn employ laborers from the locality. This work is normally done before
onset of rain to prepare canals to receive irrigation water for better conveyance. In 2018/19
season the canals were already cleaned at a cost of about Tsh. 85,500,000/=. Silts deposited at
the de-silting basin are removed every season using an excavator. The Southern drain which
was designed to flush sediments is not functioning properly due to changes in levels of the
drain bed, silts accumulation and damage of drain embankments. Ideally de-silting was
supposed to be done hydraulically to flush accumulated silts and sand materials brought by
the irrigation water at de-silting basin back to Ndembera River.

The main canal has a total length of 5,800m out of which 1,900m length of the main canal
was lined during the project and Mbarali District Council lined 625m length. During the field
visit in November 2018 lining of the main canal continued to be done by MAMCOS with a
target of lining 150 m length per season. The total accumulated length of the main canal lined
by MAMCOS up to November 2018 to be 600m length (Plate 4). Therefore REGROW will
supplement the work done by MAMCOS by lining the remaining 2,675m length of the main
canal and the proposed secondary canal No. 5 which is 10,000m long. On the other hand
MAMCOS has initiated construction of the flow measuring structure at the confluence of
Primary Drain No.1 and Primary Drain No.2 to measure the total amount of water flowing
out of Madibira irrigation scheme.

MAMCOS also undertake periodic maintenance of farm roads every year. During the field
visit in November MAMCOS contracted JAFA Business Company Ltd of Rujewa to
maintain farm roads with a total length of 4.2 km under the supervision of Tanzania Rural
Roads Agency (TARURA) The Contractor was grading and compacting gravel on the farm
roads.

The major challenge faced by the irrigators’ organization is low contribution rate for
operation and maintenance (O&M) fee which is only Tsh. 155,000 collected per farmer.
According to the Comprehensive Guidelines (CGL) of the National Irrigation Commission
which is meant for irrigation activities, it is stated that every member of an 10 is supposed to
contribute at least 5% of the average yield per acre per season for scheme operation and
maintenance while schedule 4 of the Irrigation Regulations of 2015 states that every 10
should contribute 25% of the collected irrigation service fee to the NIRC as the Irrigation
Development Fund and the remaining 75% should go to the particular
organization/association for O&M use.
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Plate 4: Lining of main canal as part of MAMCOS O&M a length of 150 meters are lined every year

2.5 REGROW Interventions for Madibira irrigation scheme for early implementation
2.5.1 Irrigation Infrastructure Improvement

Madibira irrigation scheme was selected for implementation of irrigation activities that
contribute to water management in order to contribute to the objective of the project. The
proposed interventions are the kind of typical interventions that contribute to the objectives of
the project and at the same time provide proof of concept and learning opportunities for
implementers and water users. The specific types of intervention will be in the area of
improving conveyance, drainage, water control, and/or improving monitoring in the irrigated
areas.

Considering the conveyance and nature of the scheme, the consultant proposed an
improvement of the secondary canals (SC5), which will be lined as part of the pilot
investments. There are two underlying reasons for suggesting lining of SC5, first it will
reduce the conveyance losses in the canal, and thus increase the amount of water available for
irrigation, and secondly it is proposed to use the SC5 for channeling all the water from the
Ndembera River between July and November through this canal and thus ensuring that the
total dry season flow can be, under a “controlled management by the MAMCOS” directly
and water be drained towards Ihefu. This will minimize losses either in the southern drain or
in the Madibira phase “II”” extension.

In the proposed design, both the Southern drain as well as using the route through Madibira
“IT” was discarded for obvious reasons. The Southern drain is outside of the management and
control of the MAMCOS and “illegal” water abstraction take place from this drain. Obstacles
put in place by these illegal water users remain in place during the dry season and result in
enormous evaporation losses as this water is flooding the land, even if the land is bare in the
dry season. A similar effect can be observed in the “Ndembera” river bed that provides water
to the “informal” Madibira II.

The proposed investments also include lining of the primary canal, which was partially lined
during the construction of the scheme and continued to be lined by Mbarali district council
and MAMCOS in portions every season. This will help during the dry season to minimize the
conveyance losses of the dry season flows and help farmers to improve the irrigation
efficiency. Over the past years MAMCOS initiated yearly lining of small sections, about
150m. The proposed lining of the main canal by REGROW will support MAMCOS to be
able to focus on other water management and maintenance aspects in the future years as well
as to accept management responsibility for draining the water to lhefu under their
supervision.

By doing so, the design proposes MAMCOS to request a change in the abstraction water use
permit that will allow them to channel all the water from the Ndembera through the scheme
from July to the end of November.

A final proposal is land leveling in SC 5. An estimated 423 ha of wasteland can be identified
in Madibira irrigation scheme. It is estimated that the wasteland in SC 5 is around 148 ha.
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2.5.2 Water control and management

A major focus in the proposed improvement of Madibira irrigation scheme is on water
control, and/or improving monitoring in the irrigated areas. The current irrigation practices
applied by the farmers do not conform to the original design of the scheme, which results in
inefficient water use. For example the current situation is that some farmers are about to
harvest their rice crop in early May, while others continue to need water till the end of June.

As a consequence water demands vary constantly with time, while the design was
anticipating a harmonious follow up on the irrigation calendar. A substantial additional
amount of water is used to the detriment of flows to downstream lhefu. For this reason, the
consultants proposed water monitoring approach with control sections and measuring
efficiencies in various pilot blocks of the Secondary Canal 5 (SC5). A scheme water balance
will be monitored, measuring the variation between the amount of water at the intake, and the
amount of water that will find its way through the central drain back to the Ndembera River
downstream.

2.5.3 Monitoring of irrigation water use efficiency

It is proposed to monitor the irrigation efficiency for Madibira irrigation scheme in two
phases during the project period.

Phase |

Phase | will be implemented over a period of six month which will be used to make
preparation for the monitoring activities such as finalizing the tender documents for the
contractor and early construction/installation of water measuring structures in the scheme.
The second twelve months of the phase will be devoted to collection of the monitoring data
covering both the irrigation season and the dry season. The objective of phase I is to establish
the efficiency of water use in the scheme based on current irrigation water management
practices. It will involve monitoring of: irrigation inflows into the scheme, crop water use,
water losses in the system (conveyance, west land water use) and drainage outflows.

The monitoring will take place at the level of the scheme as well as for the blocks on SC 5.
Blocks on SC 5 have been identified for piloting improved water management schedule
during phase Il. As such, baseline water use efficiency in the blocks will need to be
established.

The established baseline situation will be compared with the improved irrigation schedule
during the second Phase of the monitoring. The following activities will be conducted by the
Contractor and consultant during phase I:

(i) Preparation for the monitoring activities such as finalising designs and the tender
documents for the contractor and early construction of water measuring flumes;

(if) Procurement and installation of water monitoring equipment at the scheme;

(iii)Engagement and training of a data recorder for the monitoring equipment;

(iv)Management of water monitoring data (compilation from data recorder, formatting,
data updating) and data analysis;

(v) Assessment of irrigation efficiency and report writing for phase I; and

(vi)Preparation of scheme-wide irrigation rotation adjustment to start introduction of the
design irrigation rotation in Block 5 and which continuous flow will have impact on
the irrigation in the rest of the scheme which will be agreed upon by MAMCOS and
farmers.
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Phase 11

Phase Il is expected to be implemented over a period of two years (2019 to 2021). This phase
will capture data on water use in the scheme both during the irrigation and dry season. The
objective of the monitoring during the phase will be to implement improved irrigation
schedule in secondary canal 5 and determine the water use efficiency under improved
management conditions.

During this phase secondary canal 1 and 3 will be monitored in terms of irrigation diversion
from primary canal, crop water use, waste land water losses, and drainage, Secondary Drain 3
and Secondary Drain 1 into Primary Drain 1. These blocks will be used as controls for
comparison with the measurements in canal 5. Further the monitoring of equipment for
scheme level water efficiency will be maintained for the entire period of the second phase.
The following activities will be conducted by the Contractor and consultant during the phase.

(i) Construction of drainage outflow measuring flume for SC1 and SC 3 and installation
of monitoring equipment at the outlets of SC1 and SC3;

(if) Collection of data (intake diversion, flows in primary canal and secondary canals 1, 3
and 5, flows in Primary Drains 1 &2, spillage in SC5, tertiary farm block flows and
drains in Secondary canal block 5, water use in lysimeters installed in sample farm
blocks in Secondary canal block 5, central drain and sedimentation diversion
outflows);

(iii) Management of water monitoring data (compilation from data recorder, formatting,
data updating) and data analysis;

(iv) Assessment of irrigation efficiency and preparation of reports for phase Il (quarterly
progress reports, six months report and annual report) and;

(v) Training of National Irrigation Commission staff at Zonal Level, Mbarali District
Council and Rufiji Basin Water Board staff on interpretation of satellite images.

In particular REGOW interventions at Madibira irrigation scheme will involve the following

a) Lining of secondary canal 5 which is 10,095 m long;

b) Lining of the primary canal for the remaining portion of 2,927m length;
c) Land leveling of about 148 ha of wasteland;

d) Farmers mobilization ;

e) Capacity building to famers through Farmer Field School;

f) Installation of water flow measuring instruments; and

g) Data collection and monitoring on water flows.
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3.0 PRINCIPLES GUIDING ESMP : SAFEGUARDS AND LEGISLATION

In the preparation of this ESMP, and in consideration of the type of interventions planned to
be implemented and regarding the baseline conditions at potential target area against the
requirements of the World Bank and Tanzanian safeguard policies has led to REGROW
being assigned Environmental Risk Assessment Category B and thus activates will be
implemented following World Bank and Tanzanian safeguard policies.

3.1 World Bank Safeguard Policies

3.1.1 Environmental Assessment (OP/BP 4.01);

The World Bank’s safeguard policy OP 4.01 Environmental Assessment requires that all
Bank-financed operations are screened for potential environmental and social impacts (a view
shared by the Tanzania National EIA procedures and processes) to determine the extent and
type of the EA process and thus help ensure that they are environmentally sound and
sustainable and thus improve decision making. Thus OP 4.01 safeguard policy is triggered if
REGROW project as whole or an intervention to be subsequently financed by the project is
screened and found likely to have potential (adverse) social and environmental risks and
impacts. The Environmental Assessment (EA) process covers impacts on the natural
environment (air, water and land); human health and safety; physical cultural resources; and
trans-boundary and global environmental aspects. For the intervention of REGROW to
rehabilitate Madibira irrigation scheme NIRC was required to prepare ESMP as the
environmental safeguard instrument so as to benefit the nature and scale of potential impacts
it may causes.

3.1.2 Natural Habitats (OP/BP 4.04)

This policy recognizes that the conservation of natural habitats is essential for long-term
sustainable development. The World Bank, therefore, supports the protection, maintenance,
and rehabilitation of natural habitats in its project financing, as well as policy dialogue and
analytical work. The World Bank supports, and expects the Borrowers to apply a
precautionary approach to natural resource management to ensure opportunities for
environmentally sustainable development.

In irrigation infrastructures and aquaculture infrastructure for instance invariably are
established close to natural water sources especially lakes, rivers, wetlands /swamps. Local
concerns with aquaculture in inland waters may include wastes handling, side effects of
agrochemicals, competition between farmed and wild-animals and the potential introduction
of invasive plants and animal species or foreign pathogens. This Policy is triggered during the
implantation of REGROW intervention in ensuring water use efficiency at Madibira thus the
water which later be discharge to the Ihefu wetland may contain agrochemicals residues.

3.1.3 Pest Management (OP 4.09)

The WB supports Integrated Pest Management (IPM) and the safe use of agricultural
pesticides and ensures that health and environmental hazards associated with pesticides are
minimized. The procurement of pesticides in a WB-financed project is contingent on an
assessment of the nature and degree of associated risk, taking into account the proposed use
and the intended user.

The policy on Pest Management OP 4.09 requires the use of various means to assess pest
management in the country including: economic and sector work, sectoral or project -
specific environmental assessments, participatory IPM assessments, and adjustment or
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investment projects and components aimed specifically at supporting the adoption and use of
IPM. The objective of OP 4.09 policy on Pest Management is to promote the use of
biological or environmental control methods and to reduce reliance on synthetic chemical
pesticides. Bearing in mind the size of Madibira irrigation scheme, agro-chemical utilization
is currently high; on average every year about 297 tons of fertilizer (UREA) is used. Also,
about 3,970 liters of herbicides (2-4D amine) are sprayed for weed control. Apart from these
farm chemicals used every year there is a bird control program for birds which feed on paddy
in which Queletox chemical containing two products namely Fenthion -Japan and Bathion-
China, is used. These chemicals are very toxic and their toxicity last for 14 days. To ensure
that REGROW is properly managed, it is proposed to use the IPM which was prepared and

approved for Expanding Rice Production Project (ERPP) in 2014,

3.2 Tanzanian Safeguard Polices

The REGROW interventions will be implemented within the context of National and
International legal and regulatory frameworks including development strategies. The
following are the Policies and Acts that will be adhered to during implementation of
irrigation interventions at Madibira irrigation scheme.

3.2.1 The National Irrigation Policy 2010

The policy ensures sustainable availability of irrigation water and its efficient use for
enhanced crop production, productivity and profitability that will contribute to food security
and poverty reduction. The policy emphasizes in Article 2.4.8.1 where its advocates for
proper utilization of irrigation in the areas where it will help to reduce pressure on the natural
resources and provide access to other users.

In compliance to the policy, the project will promote improved technologies in agriculture for
water management including farmer field schools and use of SRI; ensure that the proposed
rehabilitation of canals in irrigation schemes provide water to downstream users; promote
agriculture for high value crops for generation of employment and promote value addition;
create awareness on water management. The National Irrigation Commission is responsible
in safeguarding the implementation of the policy as guarded in its act.

3.2.2 National Agriculture Policy, 2013

The National Agriculture Policy of 2013 recognizes the importance of environment and
proposes several measures to arrest degradation of natural resources. The policy emphasizes
intersectoral linkages to ensure integrated sustainable use and management of natural
resources in order to conserve and improve standards of living in the rural areas through
increased income generation from agricultural and livestock production, processing and
marketing.

Specifically, Component 2 for which Article 3.14 of the policy promotes an agricultural value
chain and agro processing is of relevance. Component 3 will also benefit from the Policy as
Article 3.25.3 emphasizes sustainable agricultural development that is coordinated with
relevant ministries, addresses risks and sensitizes the public on environmental conservation.
In promoting this the Ministry of Agriculture is accountable for the application of this policy.

3.2.3 National Water Policy, 2002

The objective of the policy for Water Resources Management is to develop a comprehensive
framework for promoting the optimal, sustainable and equitable development and use of
water resources for the benefit of all Tanzanians, based on a clear set of guiding principles.
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Water is a basic natural resource for socio — economic development. It is fundamental for
various social-economic development activities such as industrial production, irrigated
agriculture, livestock keeping, mineral processing, hydropower production, navigation and
recreation and tourism.

Furthermore, the allocation and consumption of water for environmental purposes shall be
recognized and given appropriate considerations, in so doing Water basin board offices have
the mandate for the water allocation.

For the REGROW project intervention in irrigation schemes will ensure the water used and
permitted for irrigation purposes will also reach other users downstream by rehabilitating
canals of the irrigation schemes. In implementing interventions will also be observing Article
3.3 which advocates for water sources conservation and assurance of minimal environmental
degradation and destruction of water sources. The ministry of Water and Rufiji Water Basin
Board has full authorities in the application of this policy.

3.2.4 National Land Policy, 1997

The National Land Policy 1997 promotes and ensures secure land tenure system, to
encourage the optimal use of land resources and facilitate broad-base social and economic
development without endangering the ecological balance of environment for sustainable
development.

It is stated in the land policy Article 4.2.3, that under the present laws, there is no restrictions
on access to land for speculative purposes, especially in prime agricultural, industrial,
commercial and residential areas. With the adhering to the policy small holder farmers have
the right to access the land for agricultural activities. The Ministry of Land, Housing and
Human settlement development and the Commissioner of Land are full accountable for the
standing of this policy.

3.2.5 The Environmental Management Act No 20 of 2004

The act provides legal and institutional framework for sustainable management of the
environment; outlining principles for management, impact and risk assessments, prevention
and control of pollution, waste management, environmental quality standards, public
participation, compliance and enforcement; to provide a basis for implementation in
Tanzania. The Act serves to ensure that the conservation and management of wildlife and
natural resources benefits present and future generations as well as promotes and enhance the
development of international instruments of environment. Adhering to the act under its
regulation section 6 (1) where in construction of irrigation canals EIA is mandatory, therefore
during the rehabilitation of the irrigation canals ESMP is conducted. In insuring this, The
Environmental Management council has the full responsibility to ensure all environmental
issues are safeguarded in our country.

3.2.6 The Water Resources Management Act No. 11 of 2009

The Act provides institutional and legal framework for sustainable management and
development of water resources it outlines principles for water resources management;
prevention and control of water pollution; participation of stakeholders and the general public
in implementation of the National Water Policy.

The Act is of relevance to REGROW interventions, particularly in the construction of flow
management structures and, improvement of priority irrigation systems, catchment
conservation initiatives and associated permitting, and stipulates the need for consultation
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with the Basin Water Boards in the area. The boards are empowered to approve water permits
to water users for different purposes. In adhering to this Madibira irrigation scheme has
obtained its water permit for irrigation activities and has the responsibility to ensure water
returns back to the river for downstream users. Water Basin Board Offices are the key
implementers of this act regarding to the water users.

3.2.7 The National Irrigation Act of 2013

The Act established the National Irrigation Commission to provide for the development,
operation and maintenance of irrigation and drainage systems and effectively implement the
National Irrigation Policy, and the National Irrigation Development Strategy.

The National Irrigation Commission promotes efficient water use in irrigation systems and
ensures compliance with the Integrated Water Resources Management best practice standards
and guidelines as a regulatory bodly.

Compliance with section 44 of the Act for construction of irrigation flow and drainage
controls under planned Component 3 is to be adhered to as a list of prohibited activities in the
irrigated area is enumerated. The Act provides for regular monitoring and evaluation of
performance of irrigation schemes is under section 45 and assurance of environmental health
is mandatory under section 50. The NIRC has the mandate to supervise the act accordingly.

3.2.8 Occupational Health and Safety Act No. 5 of 2003

The Act provides for securing the safety, health and welfare of persons at work places. Part
VI of the Act, that is to say sections 60, 61 and 63 of the Act provide for safety measures to
be taken by each employer in the specified conditions. REGROW addresses how best
workers safety will be taken care of during the rehabilitation of the canals and leveling of
block 5 whose nature involve safety risk to workers. In adhering to the act, in preparing of the
tender documents for hiring contractor, this will be taken into account. In ensuring safety at
work place the authority Occupational Safety Healthy Authority (OSHA) will be full
responsible to supervise the act.

3.2.9 HIV and AIDS (Prevention and Control) Act of 2008

The Act provides for prevention, treatment, support and care, control of HIV AIDS and
support using available resources.

The Project should take in to consideration of section 9 of the Act providing for HIV AIDS
education at the work place as the implementation of rehabilitating of the irrigation scheme
which will involve hiring labor. Observing rights and obligation of people living with HIV
AIDS as provided under section 33 of the Act is pertinent.
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4.0 POTENTIAL POSITIVE AND NEGATIVE ENVIRONMENAL AND SOCIAL
IMPACTS OF REGROW INTERVENTIONS AND MITIGATION MEASURES

REGROW interventions are intrinsically and intentionally aimed to mitigate existing adverse
and detrimental impacts of water losses at Madibira irrigation scheme and the natural
resources contained within and around the scheme. To ensure compliance with best
environmental and social practices the National Irrigation Commission prepared ESMP
documents aimed to ensure that the proposed REGROW interventions at Madibira irrigation
scheme are:

e Environmentally and socially responsible in minimizing potential adverse impacts
while;

e Promoting inclusive approaches such that effectively informing and involving
stakeholders as well as project affected parties and actively facilitating that the
improvement of Madibira irrigation scheme benefits not just the farmers but the
surrounding communities and environment as well.

In addressing the potential positive and negative impacts that are predicted in the
environment during the implementation of REGROW project intervention’s, it should be
noted that the implementation of REGROW interventions will be done on existing irrigation
infrastructure that will include lining of canals, desilting of existing drainage canals and
leveling. The activities during rehabilitation will not include clearing of site (deforestation)
that means biological condition of the area will not be disturbed.

4.1 POSITIVE IMPACTS OF REGROW INTERVENTIONS

The intervention that REGROW will implement at Madibira irrigation scheme will bring
forth the following positive impacts;

i) Improve irrigation infrastructure to reduce water losses;

i) Increase water use efficiency;

iii)  Improve drainage system to return water downstream;

iv)  Increase dry season water flow to Ihefu;

V) Increase crop production;

vi)  Increase area under irrigation of about 148 ha through land leveling of highlands
within the scheme; and

vii)  Awareness creation and capacity building for farmers on water management and
cropping calendar through Farmer Field Schools (FFS)

viii) lining of the main canal by REGROW will support MAMCOS to be able to focus
on other water management and maintenance aspects in the coming years

Other positive impacts include direct and indirect employment and business opportunities for
surrounding communities associated with improved irrigation infrastructure.  During
cropping season people around Madibira and outside Madibira will have the opportunity to
get temporary jobs in lining of irrigation canals, preparation of farms, weeding and during
harvesting. Due to influx of labor from different areas will create opportunity for
businessmen with restaurants, clubs and rest houses at the village and field centers.
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4.2 POTENTIAL NEGATIVE IMPACTS

The negative impacts associated with rehabilitation works will include, dust emission, noise
and injuries. However the amount of work to be done is relatively small and located far from
receptors. Rehabilitation of secondary canal 5 and land leveling on block 5 is located at the
far end of the field where dust or noise cannot be felt by the community except the labours.
The types of machine to be used are normal excavators and graders. Most of lining works
will be done manually using labours in the same manner MAMCOS is doing in lining of the
main canal.

4.2.1 Impact on Air quality

Air pollution is envisaged to arise from construction activities (land leveling) and exhaust
emissions from heavy trucks, dumper trucks, water bowsers and others. Other activities that
may potentially result in air emissions are associated with preparation of ancillary facilities
such as through earth stripping and grading on main canal and construction materials
stockpile at site.

4.2.2 Sourcing of construction materials

The implementation of the proposed interventions involves vast material requirements.
Among others, there will be need for stones, marrum, cement and assortment and associated
equipment among others. The sourcing of materials may have mixed impacts. The potential
negative effects include increase in exhaust emissions from the material hauling tracks. Given
that the material source points such as borrow pits are far away from the sites longer
distances to available sources will spread the impact.

4.2.3 Impact of waste generation

All construction activities come with waste which may include concrete waste, stone waste,
debris from excavations as well as empty plastic bags, containers and oily rags, and cut-to-
spoil materials. If inadequately handled, wastes could create aesthetic problems and
environmental degradation.

4.2.4 Community concern and stress

With the onset of rehabilitation works, the community gets concerned on how they will co-
exist with works in particular field preparation and growing season. There are issues related
to growing season particularly timing of field preparations and nursery preparations.

The irrigation infrastructure improvement will manifest through physical disturbances of the
irrigated area and probably the cropping season. This may create tension to farmers on how to
cope with the growing season. Thus in order to avoid this, rehabilitation activities should be
scheduled during the dry season after harvest. The best period is from late June to early
November.

4.2.5 Health and safety
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Increased risk of accidents for the local population due to working sites and lack of personal
protective gears (use of Personal Protective Equipments such as helmets, dusk mask and
safety boots) may lead to accidents and injuries.

4.2.6 Disturbance of local community social dynamics

In the proposed design, both the Southern drain as well as using the route through Madibira
“II” was discarded for that the water flow through these routes are not controlled by
MAMCOS. This action will disrupt the community who depend on the southern drain water
flow for livestock and drinking. This will result into disturbance of local community social
dynamics.

The current situation is that certain amount of water continues flowing through the Northern
part of Ndembera River. This water is used for irrigation, human consumption and livestock.
Farmers have established settlement and other human activities are on-going depending on
water flows from the Ndembera River after the intake. The proposed interventions by
REGROW to abandoned this flow will have impact to livelihood of people living northward
in Madibira phase 1l who depend on same water for their survival during dry season this will
result in conflict between the community and the project.

4.2.7 \Water use conflicts

Lining of the main canal and allowing all water to flow through SC5 during dry season may
attract farmers to use water for dry season cultivation which may result into water use
conflict. The closure of the existing flow on the northern part of the scheme where human
settlements, agricultural activates and livestock keeping depend on the water will lead to
great community and project conflict.

Water use conflicts are will also be attributed by uncoordinated development by different
sectors for example livestock and farmers, between groups of farmers, upstream and
downstream users and between institutions and other users. Water use conflicts are also
associated with irrigation. Cultivators from the highlands and pastoralists from the North and
Central Tanzania, conflicts have risen over abstraction of water for irrigation causing
shortages of water downstream mainly in the dry season.

In implementing the REGROW intervention tension will raise between conservation needs,
(increase dry season flow of Great Ruaha River), irrigated rice farms farmers and Livestock
keepers. Especially during the dry season where water becomes inadequate for farming
activities, farmers still need water for seeding and horticultural activities while same water is
highly needed by conservation for wildlife in Ruaha National Park and livestock keepers.
Thus the water use utilization will be so high and thus conflicts may raise. Madibira irrigation
scheme was under developed in terms of infrastructure development for livestock drinking
and land leveling which contributes to farmer-livestock conflicts and to poor water use
efficiency and on-farm water management.
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4.3 EXTERNAL POTENTIAL NEGATIVE IMPACTS

The external impacts that are discussed in this section are not directly linked with REGROW
interventions but if they are not addressed will led to malfunctioning of intervention that will
be implemented. These include;

4.3.1 Weed invasion

The River channel in the Northern route is highly invaded with aquatic weeds grasses thus
making water stagnant. Weed invasion is also high in the outlet drains whereby water that is
to be discharged through the outlet to Ihefu fails flowing smoothly and remains stagnant in
the river channel. Water weeds also accelerate water losses through evaporation.
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Plate 5: Aquatic weeds that clog the Northern part of Ndembera River
4.3.2 River bank erosion

Due to extensive rainfall variation in different years the diverted river Ndembera has formed
meanders and soil erosion towards left bank and northern flood bund (Plate 2). In studying
river morphology (behavior) diverted river Ndembera tends to erode more towards the left
bank which is most vulnerable to erosion since this is the preferential direction down the
contours of the alluvial fan and finding its original course towards the southern drain (old
Ndembera River channel) (Halcrow, 1981). Great impact of river bank erosion is seen at
1200m from the intake.

During field visit, it was observed that livestock keepers graze livestock upstream of the
intake on Ndembera River causing high erosion which put risk for River to change its
direction. During the consultation process it was revealed that the village government
allocated area for livestock drinking far upstream of the intake on stable river banks.
However due to negligence they use the area close to the intake for livestock to drink water.
There is bylaws set by MAMCOS for all defaulter to pay 50,000/= per cattle for those who
graze and drink water in the scheme. There should be an awareness creation on the
importance of protecting the river and irrigation infrastructure for the benefit of the
community.
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Flood protection bund. Erosion
hardly 1.5m to reach the bund

Plate 7: Left River bank erosion of Ndembera River upstream of the intake

4.3.3 Ndembera River changing its course upstream of the intake

During the design of Madibira Irrigation scheme Ndembera River was diverted from its
course to supply water in the intended irrigation area. A diversion channel 5.75 km long, was
designed to redirect the Ndembera River to its original alignment and convey the river flow
to the rock fill weir diversion site and downstream to the confluence with the Mwami River
to the Northern part of the scheme, (Halcrow, 1990). River Diversion works were designed to
close off the existing Ndembera River course. Ndembera Rive to the North of the scheme is
used to supply water to Madibira phase Il irrigation scheme and also supply water for
livestock and people.

Due to extensive rainfall variation in different years the diverted river Ndembera has formed
meanders and soil erosion towards left bank and northern flood bund (Plate 2). In studying
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river morphology (behavior) diverted river Ndembera tends to erode more towards the left
bank which is most vulnerable to erosion since this is the preferential direction down the
contours of the alluvial fan and finding its original course towards the southern drain (old
Ndembera River channel) (Halcrow, 1981). Great impact of river bank erosion is seen at
1200m from the intake

Without immediate interventions in the intense recurring river erosion , when heavy rains are
received during rainy season in consecutive two to three year the flood bund will be washed
out, great impacts will be seen like floods to nearby settlements, destruction of fields and
there will be no Madibira irrigation scheme at all. Considering sensitivity of the area during
consultation with MAMCOS it was agreed that, they should organize a meeting that will take
place at the site for members to observe the sensitivity of the area and for decisions to be
made what is to be done to rescue the situation.

4.3.4 Sedimentation/ siltation

Human activities such as farming, bricks making, illegal fishing in canals, livestock grazing
near river bank led to soil erosion of the alluvial fan that causes sedimentation/or siltation to
the intake, settling basin and to the southern drains that has led to failure in performing
according to the original designs. Also the presences of lhangalawe River that discharge its
water into the Southern drain lead to flooding of the nearby airstrip and bare land.
Intervention has to be done to the point where lhangalawe River meets the southern drain in
order to avoid flooding to the airstrip and bare land.

4.3.5 Farmers and livestock keepers conflict

Livestock keeper seeks for green pasture for their animal by shifting from one place to the
other in search of water and pasture. They don’t have specific area for grazing. In so doing
the livestock enter the ending up feeding on some farmers crops resulting into conflicts

4.3.6 Gullies and borrow pits in paddy fields

Madibira irrigation scheme was partially leveled and thus gullies and borrow pits are found in
some paddy blocks. These gullies contribute to water losses.
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4.4 MITIGATING MEASURES FOR POTENTIAL NEGATIVE IMPACTS

In general, implementation of the proposed REGROW interventions for Madibira irrigation
scheme will mitigate most of the current environmental and social impacts affecting Madibira
irrigation scheme. The proposed lining of primary canal, Secondary 5, land leveling, drainage
improvement, farmer’s mobilization and monitoring of water use efficiency will offset most
of adverse impact and increase dry season flow days along Great Ruaha River (GRR).

Other environmental and social mitigation measures will be dealt with in order to achieve the
objective of REGROW project on efficient water use for increased dry season flow of water
to lhefu. Generally, the plan is the combination of hardware and software interventions where
the human factor in irrigation water management is crucial to make the necessary changes
happen. Secondly is the improvement in irrigation infrastructure to reduce water losses. The
human factor for water management in Madibira irrigation scheme include, water abstraction
and allocation, water use permits, paddy growing calendar and operation and maintenance of
irrigation infrastructure. The hardware component includes lining of canals, land leveling and
installation of water measuring instruments. It was observed that the current irrigation
practices applied and hence the efficiency water use is rather poor, which results in sub
optimum water use and as a consequence a higher use of the limited water resources.

Thus, this ESMP provides the typical intervention needed to mitigate the impacts that reduce
water flows to lhefu Wetland and downstream to the Ruaha National Park. The proposed
mitigation measures will ensure that the environmental and social impacts are mitigated or
avoided. The plans also assign responsibility for implementation and follow up to ensure that
they contribute to increase down stream flow of water from the scheme.

4.4.1 Irrigation infrastructure improvement

In addition to what it is proposed in the design report, The ESMP team recommends further
mitigation measures to be done to minimize water losses as follows:

a) De-silting of the outfall drain canal from the confluence of Primary Drain 1 and 2;

b) De-silting of the Southern Drain;

c) De-silting of secondary drains served by SC 5;

d) Sport improvement of damaged portions on the Southern drain and Primary drain No,
1;

e) Land leveling of the wasteland totaling 142 ha;

f) Filling and leveling depressions and gullies within the scheme as these causes a lot of
water losses. They have to be filled before water goes to the field,;

g) Assist in River training upstream of Ndembera River;

h) Water quality monitoring; and

i) Rehabilitation of off take structure or and restoration of the sluice gates for Tertiary
Canal 12 to 15 of Pilot Block 5 (SC5).

The management of the southern drain falls under the jurisdiction of the Rufiji Basin Water
Office because it is outside the area managed by MAMCOS. Therefore de-silting and
rehabilitation of the southern drain by REGROW project is the feasible solution for increased
downstream flow and maintaining stable flow of 0.5m*s permitted through the southern
drain. Water losses into intermediate swamps will be reduced. The rehabilitation of the
southern drain should also consider water measuring structures at the flushing gates and at the
confluence with Ndembera/Mwima River on the lower part of the drain. Provide for livestock
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drinking troughs at strategic points away from the southern drain would solve the problem of
livestock drinking straight from the drain. Continuous checking of drains for blockages and
illegal abstraction for irrigation should be enforced. While these represent technical
solutions, many of them would form part of a process of negotiating management strategies
with Rufiji Basin Water Office and the Community around the southern drain.

Continue allocating a flow of 0.5m%/s subject to agreed water management bylaws. It may be
possible to attach conditions and bylaws to use this flow so that the community agrees to use
water as per original plans. As this seems to be difficult to enforce, it is perhaps more realistic
to expect the farmers to agree to discuss bylaws on cultivation and irrigation that reduce
water demand.

4.4.2 \Water flow measurement

Water Flow Measurement will be required in the secondary canals to enable better
management of irrigation water day by day.

In order to convert water levels so recorded into discharges the daily data collected shall be
analyzed to develop the discharge (Q) - Head (H) (i.e. Q Vs H) relationship that enables
discharge calculations. The typical relationship between head and discharge for the broad
crested weirs at each outlet to the secondary canal will be given by the following Equation

(1):
oo : G ORI ()
Where Q= Discharge in m®/s

L= Width of weir in meters
H= Head on weir in meters.
C= Coefficient of discharge which is approximately 1.7 for broad crested weirs
Thus,

4.4.3 Water quality monitoring

Water quality monitoring will be instituted to monitor agrochemical water pollution for
drainage water. Baseline data will be established at the start of the project followed by
subsequent monitoring during the operation phase. Detail of parameters to be monitored and
monitoring frequency is presented in the environmental and social monitoring plan in chapter
6. Parameter to be monitored includes but not limited to the following parameters depending
on the type of agrochemicals to be applied; pH, Conductivity, TSS, NOs, SO, Cr, Pb, BODs,
COD, and Plankton.

The concentration of the parameter (pollutant) in the receiving river will be calculated using
mass balance equation (3):

C101+C202
C o= Rt T 3)
01+0Q2

Where
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C= Concentration of the parameter into the receiving water body downstream the discharge
point;

C,= Concentration of the parameter in the river;

Q1= Quantity of water flow in the river;

C,= Concentration of the parameter in drained water; and

Q2= Quality of drained water from irrigated fields.

The matrix of environmental and social management plan is indicated in Table 6 below for
easy reference.

The major potential environmental and social impacts identified through physical field
observations, stakeholder consultations and review of various feasibility study reports and
their mitigation measures are summarized Table 4 below. They are mainly caused by
external factors, passive water users, farming system, livestock grazing and drinking water,
illegal fishing and soil erosion.

4.4.4 Human factor mitigation measures on water management

4.4.4.1 Community engagement

Community engagement is critical for effective implementation of mitigation measures.
Perceptions of unfair/unrealistic ratios on sharing activities which can be managed by local
communities may derail the project intentions and therefore REGROW should share the
proposed interventions with the community.

4.4.4.2 Cropping Calendar

Cropping calendar is one of the control measures for water abstractions. Early preparation of
crop nurseries and farm field will enable early planting and harvesting during the period
when the river flows are high. Late preparations may course late harvesting and therefore
abstraction of water during the scarce period. For example, from 15 November to April (this
includes the 'do nothing' periods), the gates would be opened, but abstraction would be
controlled by adjustments of intakes or adherence to water use permit. For most of secondary
canal, irrigators would be able to abstract what they need. During the dry season paddy
cultivation would cease, therefore dry season flow through secondary canal 5 would be
restricted to flow downstream to maintain the ecological functioning of Ihefu wetlands hence
increased flow into Great Ruaha River. (Table 6)

4.4.4.3 Farming system improvement solution

Improving Irrigation Efficiency: This will be done through extension messages to improve
efficiency, by technical interventions or by irrigation management transfer. Extension
messages will cover a number of demand management measures (e.g. fertilizer, cropping
patterns, water use, nursery management, and end of season water delivery and control).

In addition to this the mitigation measures will include improving capacity and enforcing on
collection of O&M fees as per the Irrigation Act 2013 and creating awareness among farmers
on the importance of their contributions towards operation and maintenance of the irrigation
infrastructure. The fee collected will be used to line secondary canals 1-4 and 6.

4.4.4.4 Irrigation practices
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In order to have good and efficient water use, it is proposed that the System of Rice
Intensification (SRI) to be practiced by all MAMCOS members. Madibira is one of the
schemes where farmers have been trained in paddy production aspects by Kilimanjaro
Agricultural Training Centre (KATC), TANRICE and Policy and Human Resource
Development (PHRD). Paddy production using SRI leads to three major advantages which
are using less water, little amount of seeds and more vyields. It serves about 50% of water
used though the conventional method, only 10kgs of seeds are adequate for 1ha and doubled
yield. With SRI the yield can go up to 10 t/ha. The SRI system should start with blocks in
secondary canal 5 and later spread to otter remaining blocks.

4.4.4.5 Collective land preparation

Experience shows that the present land preparation systems whereby each irrigator prepares
land at his/her own wish leads to the extended cropping calendar. Another factor which
contributes to the extended calendar is that each irrigator decides on the variety to grow.
Under the proposed collective land preparation, it is also recommended to have one variety
grown in the scheme. Collective land preparation will be possible if the funds for land
preparation are part of the Irrigation Services Fee and are paid to MAMCOS which will be
responsible for making sure that land preparation is done timely as per cropping calendar.

4.4.4.6 Collective nursery preparation and transplanting

In order to effectively apply the SR, it is proposed to have communal nursery for each block
for transplanting simplicity and transportation of seedlings. Nursery preparation for canals
1&3, 2&4 and 5&6 respectively should be done at an interval of 72hrs meaning that after
every 72hrs transplanting will be done as proposed. This means that within 9 days (216 hrs)
the whole scheme will be transplanted by 9™ December and by late March harvesting is
complete. The recommended variety to be grown is SARO V which matures after 120 days.
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Table 2: The proposed cropping calendar

SIN | Activity Months
September October November December January February March April May June
ACTIVITY 1[2]3]al1]2]a3]ala]2[3]a|1]2]3]al2]2]3]al1]2[3]a|1]2]3[al2[2]3[al1]2][3[a|1]2
1 Canal Cleaning — ~
2 Bush Clearing
(Fields) << —
3 Ploughing And - ]
Harrowing 7 |
4 Nursery
Establishment And <=
Management
5 Puddling and Field
Leveling —

6 Transplanting J

7 First Weeding L~ ~
8 Fertilizer
Application
9 Pest Control I T~ T T

1]

10 | Second Weeding I N . — .

11 | Water Management

12 | Bird Scaring L [ T [~ |

13 | Harvesting And

Storage ~TT T
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4.4.4.7 Irrigation schedule

After transplanting the proposed irrigation schedule should be as follows: 72hrs for
canals 5 and 6 & 48hrs for canals 1&3 and 2 & 4 respectively. Canals 5&6 covers
much bigger area of the scheme that’s why more time is allocated for irrigation. With
the proposed schedule within one week the whole scheme will be irrigated.

4.4.4.8 Crop diversification

After paddy cropping season which is practiced as in the proposed cropping calendar
crops which need less water can be grown mostly vegetables. Also, utilization of
residual moisture for crop production is highly recommended.

4.4.4.9 Integrated Pest Management

An integrated pest management (IPM) approach is the most environmentally benign
strategy but, apart from when circumstances permit cultural control measures, most
IPM activities only have realistic chances of succeeding in controlling quelea in small
(<10 ha) areas. Amongst available IPM means of lethal control, mass-trapping, which
also has the advantage of providing a food source, is recommended when quelea
roosts and colonies are less than 5 and 10 hectares in area, respectively, at Madibira
the colonies are over 10 ha in area. Nevertheless with both traps and mist nets, care is
needed to minimize non-target casualties.

Through IPM, combination of good agricultural practices (GAP) especially practicing
the System of Rice Intensification (SRI) leads to high yields which shield the damage
of the crop by the invading birds and hence insignificant losses can be experienced.
Through SRI paddy can produce up an average of about 90 tillers under good
management against an average of 30 to 50 tillers through the traditional and
conventional methods of paddy production. The attack of birds under these two
methods, the loss is severe under the traditional and conventional methods which
result in the use of aerial spraying of avicides for control of the birds.

On the other hand, instituting collective farm operations will mean that the crop in the
whole scheme will be at same stage. Therefore, during bird control stage all farms or
pieces of land in the scheme will have someone scaring birds, so bird control scaring
will be effective and thus there will be no need for the of industrial or synthetic
avicides, the control of birds will be effected by scaring only. Frequent scouting in
breeding sites in order to monitor the buildup of roots can help in prediction of the
sizes of the colonies and thus plans on how to control the birds.

The current cropping calendar in a way support the buildup of the birds’ population,
the birds migrate to Mbarali district from February every cropping season and bird
scaring starts in March to July when the crop is completely harvested. This is a five
(5) months period meaning that through this period the birds are assured of
availability of food thus their population increases substantially. With adoption of the
proposed cropping calendar, the birds will have only two months of assured
availability of food, under the calendar bird scaring is done from February to March,
it is by end of March the whole crop will be harvested at the scheme. This will
deprive the birds of readily available food and thus their population checked:;
therefore use of avicides will not be required. Another possible means of avoiding the
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use of toxic avicides is the adoption of tolerant varieties to attack of birds. There are
local varieties which are tolerant to attacks by birds. Currently the use of local
varieties is discouraged at Madibira due to the fact that they are low yielding and
takes longer time to mature. However, presently at the scheme there are no such
varieties grown, this need consultation with the rice breeders on the possibilities of
having such a varieties with the traits of high yielding and short maturing time for use
at the scheme so that birds attack is controlled through tolerant variety.

Proper farming practices should be adopted to take full advantage of irrigated
agriculture and promote the productivity of paddy cultivated based on proper
application of farm inputs. This would include the use of certified seeds of high
yielding varieties or improved varieties with proper dosage of fertilizer and agro-
chemicals under sufficient supporting extension services.

The establishment of proper irrigation distribution systems, the provision of extension
messages on the safe handling and safe disposal of agro-chemicals together with the
promotion of integrated pest management measures are the key issues for control of
agrochemical pollution. The ESMF reviewed the IPMP prepared for ERPP project
which is a World Bank funded rice irrigation project and found to be adequate to be
adopted. The IPMP is solely for Rice production. During implementation specific
pests prevailing at Madibira irrigation scheme will be identified and principles of
control be adopted accordingly.

4.4.4.10 Abandon illegal fishing

There is a need to abandon this behavior by first creating awareness and using bylaws
to the fishing group which is actually very small group of people compared to the
farming community and the value of the irrigation infrastructures. According to
MAMCOS by laws fishing is not allowed in the scheme area. Alternatively
REGROW can allocate some funds to establish fish ponds around the scheme. The
wastelands which are within the scheme can be excavated to create fish ponds as part
of the income generating activity so that the fishing activity can be controlled and
monitored.

44411 Abandon opening of new areas for irrigation

The community should be remained on the original agreement of using the water for
people and livestock only. This can be solved by creating awareness and enforcing by
laws. Alternatively, they can be trained to grow high value crops which require less
water with the introduction of irrigation technologies which use less water. The
community around the southern drain should not practice irrigation during dry season
in the same way MAMCOS is doing.
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Table 3: Environmental and Social Management Plan for REGROW interventions

Project Phase Project Activity Potential Negative | Proposed Mitigation Measures Responsible Time frame for | Estimated
environmental and institution implementation | Cost (USD)
social impacts

Pre-construction | Physical survey and River bank erosion River Training on 1200m stretch RBWB During Part of

observation of site upstream of the intake NIRC Construction rehabilitation
before construction Declare the area between the \'X',ég' 03 cost
Eastern and southern Ndembera
flood bunds as a sensitive area for
protection of the River and intake
Restrict livestock drinking on the
stretch of 1200 m upstream the
intake
Reinstatement of trained river
course by planting river line trees
and vertical grass to stabilize the
area
Construction Excavations. Expose land to soil Limit construction activities within | CONTRACTOR | During Part of

Construction/rehabilit
ation of
drains/canals,
diversion structures,
access roads etc.

erosion

designated area

Temporary control measures,
Lining of secondary canals,
Planting of grass.

Diverting storm water and breaking

long slopes to reduce the velocity of
runoff

Construction

rehabilitation
cost
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Health Provide appropriate personal CONTRACTOR | During Part of
Risks/Injuries protective equipment to the working | NIRC Construction rehabilitation

crew MAMCOS cost

Hiring of competent staff with

previous work experience to

perform works

Follow proper work guidelines

Provide fully equipped first aid kit

at site.

Emergency preparedness plans in

place.
Ambient Air e Provide Personal protective CONTRACTOR | During Part of
pollution equipment’s (PPE) like masks NIRC Construction rehabilitation

(helmet, mask, warning flags, AMCOS cost

reflective jackets. gloves, hard
boots etc)

o Watering of the site, access roads
for dust suppression

¢ Restricted working hours
o Used certified equipment’s

e Regular service of equipments

Noise pollution

e Adopt and maintain moderate
vehicle speed and traffic when
crossing sensitive areas

¢ Position noisy equipment as far
away as possible from sensitive
receptors (or provide
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housing/cover to reduce noise
propagation.

e Servicing of equipments

e Establish mechanisms for
recording and responding to
public complaints/concerns

e Regular service of equipments

Solid waste
production

e Collection of solid waste for
disposal, burial, burning or use for
sport improvement of port holes
in case of cement remains

e Solid wastes will be limited and
reused at the maximum to
backfilled excavations

e Spreading and grading spoil
material

CONTRACTOR

Refueling of
construction
equipment and
vehicle/mechanical
repair of equipment

Soil and water
contamination

Repairing/ refueling of vehicles
should be done at designated area
far from the water source

Storage of used oil in drums for use
in form works or sell to authorized
dealers.

CONTRACTOR

During
construction

Part of the
rehabilitation
cost

Excavations during
rehabilitation works
expose

Sedimentation/
siltation due to
surface runoff

Rehabilitation of southern drain to
continue flushing sediments from
the settling basin

De-silting of the southern drain to
its original levels

Technical intervention have to be
done to the point where lhangalawe
meets the southern drain to avoid
flooding to the airstrip and bare

CONTRACTOR
NIRC
AMCOS

Part of
rehabilitation
cost

Part of
rehabilitation
cost
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land

Closing of the new irrigation fields
established on the Southern drain

Supply of Accumulation of Preparation of damp site for MAMCOS During Part of the
construction material, | solid waste disposal of waste CONTRACTOR | construction rehabilitation
excavation works . cost
Land degradation at | Use existing borrow pits in priority
borrow pit site and reinstatement after using
Use excess construction material for
repair of access road/farm roads
Present of waste collector at
construction site
Remove excess construction
material from the site
Recruitment of Hiring of children Recruitment of workers should CONTRACTOR | During Part of the
workers below age of 18 require proof of age avoid NIRC construction rehabilitation
years employing those under age of 18 cost
Operations Channeling water in | Disruption of Abandoned other illegal RWBO Before NIL
the secondary canal 5 | economic and social | abstractions from Southern drain NIRC construction
during dry season dynamics of the and maintain only a flow of 0.5 TANAPA

community on the
Southern drain and
Northern part of
Ndembera River

m3/s which was originally planned
for people and livestock drinking

Estimate amount of water to
continue flowing through
Ndembera River on the Northern
part. This amount should suffice
only domestic, livestock and legal
irrigation abstractions in Madibira
phase 11
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Make decision of whether to
continue with Madibira phase Il or
not.

Solve the boundary conflict
between TANAPA and MAMCOS.

Construction of a long term awaited
Lugoda Lutali dam upstream to
regulate water flows of Ndembera
River.

Control irrigation activities on the
southern drains

Construction of cattle troughs to
avoid further damage of the
Southern drain by livestock

Water distribution

Increasing water
tension/conflicts
related to water
utilization

Adhere to cropping calendar
Application of System of Rice

Intensification (SRI) techniques
Comminute engagement

Collective land preparation

Ensure coordinated efforts in the
implementation of the propose
interventions,

Adhere to restrictions and
complement the approved ESMP
activities that have an impact on the
water resource.

RWBO
TANAPA
NIRC
MAMCOS

Operation phase

1,000
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Application of Agro- | Water and Soil Efficient agro-chemical application Operation phase | 3,000
chemicals Pollution technology NIRC
Ministry of
Application of integrated pest Agriculture
management (IPM) approach
Training of farmers on safe
handling, use and disposal of
agrochemicals.
Use cropping calendar
Water distribution Risk of dry season Awareness creation to farmers MAMCOS After 2,000
during dry season cultivation RBWB construction
Close off take gates from SC5 NIRC Part of
during dry season rehabilitation
Installation of water flow ](c::rsr;eFrsFS and
measurement instruments N
mobilization
Monitoring of dry season water
flows
Farmers and Construction of cattle drinking MAMCOS 3,000
livestock keepers troughs WEO
conflict CONTRACTOR
Enforcement of the land use plan
prepared by the villages
Enforcement of by-laws made
Cultivation season Increase in Health centre at the project site Ministry of During and after | 2,000
incidence of water available near MAMCOS Office; health construction (for awareness
borne diseases Flow velocity of >0.6 m/s in canals | NIRC campaign)
(Human Health help to control diseases vectors Part of

Impact)

Create awareness to the farming
community on disease preventive
measures;

Provide toilets at field centers on

rehabilitation
cost (FFS) and
farmers
mobilization
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each block

Decommissioning

Removal of
temporary
structures,
installations and
equipments from the
site

Solid waste
generation

Excavated earth
material

Collection and disposal of dredges,
spoilt, demolition materials,
formworks and excavated earth
materials from the site

Shaping and grading

CONTRACTOR

During
demobilization
phase

Part of
rehabilitation
cost
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5.0 IMPLEMENTATION AND MONITORING
5.1 IMPLEMENTATION

5.1.1 Institutional Arrangements

In order to have an effective ESMP there should be an integration of efforts among
various stakeholders. This ESMP therefore specifies roles and responsibilities of various
stakeholders during implementation. It is important that all responsible
agencies/stakeholders should interact and work towards a common purpose. The
important stakeholders identified in this ESMP include, The National Irrigation
Commission, the Supervision Consultant, the Contractor, National Environmental
Management Council, Mbarali District Council, Ward Executive Officers (Madibira and
Miyombweni wards), and MAMCOS. The responsibility of taking environmental and
social concerns into account during implementation of the proposed activities rests with
the Contractor.

5.1.2 Farmers mobilization

For successful implementation of this ESMF measures related to human behaviorand
farmer’s mobilization is crucial. The following are the advantages of farmer mobilization
in management of water resources.

i) Have a common understanding on planting Rice seedlings in a joint nursery;
i) farming activities in the pilot block to start at once;

iii) Easy to facilitate them with farm inputs, particularly seeds through MAMCOs and
the leaders of the block. Other inputs such as fertilisers, pesticides and herbicides
can be also accessed easily;

iv) easy for an extension officer to closely support the farmers through advisory
provision on good agronomic and farming practices; and

v) Easy to adopt single rice variety by all farmers in the pilot Block. SARO 5 rice
variety is proposed and it is already used by farmers in the scheme. The variety
requires about 120 — 125days to maturity.

5.2 MONITORING

5.2.1 Monitoring responsibilities and reporting

Monitoring is one of the important elements of this ESMP and serves a number of
functions. It is the instrument that will determine whether the environmental mitigation
measures are fulfilling their intended purpose.

The Environmental monitoring will help to provide the basis for rational decision making
regarding impact control. The information that will be collected during the monitoring
exercise will help to improve environmental management plans by adapting measures to
ensure that the identified environmental and social issues are mitigated. If environmental
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monitoring identifies some environmental concerns during scheme improvement then the
activities will be modified or adjusted, accordingly.

The objectives of this environmental monitoring plan are:

e To ensure that mitigation and benefit enhancement measures have been adopted
and are effective;

e To identify any unforeseen negative impacts during ESMP preparation stage and
propose appropriate mitigation measures; and

e To provide information on the actual nature and extent of key impacts and
effectiveness of mitigation and benefit enhancement measures, which through
feedback mechanism will improve the planning and execution of future , similar
irrigation schemes to be improved by REGROW.

The basic form of monitoring: for Madibira irrigation scheme will involve physical
measurement of selected parameters or the execution of surveys to establish the nature
and extent of induced changes.

The environmental monitoring plan outlined below indicates key issues that will be
monitored during improvement and operation of the scheme. The monitoring plan also
includes the type of monitoring indicators, frequency of monitoring and responsibility for
each monitoring activity.

5.2.2 Monitoring responsibilities and reporting

NIRC will be involved in construction supervision to oversee the implementation of the
environmental monitoring plan through the environmental and management unit. The
Contractor will be responsible for implementation of environmental and social mitigation
measures under the Supervision of NIRC and MAMCOS. The contractor will be
responsible in reporting to NIRC about environmental conditions with the help of
Scheme environmental officer. Reporting will be done on quarterly bases.

5.2.3 Monitoring during rehabilitation

The Contractor's Site Engineer will monitor environmental conditions and compliance
continuously, and the Environmental Officer representing NIRC shall monitor
environmental conditions and compliance whenever they occur on site. The National
Environmental Management Council shall conduct spot monitoring as the case may be.

The purpose of the construction phase monitoring is to verify that good environmental
practices are applied by the Contractor and that environmental and social requirements
included in the contract are being met.
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The main tools to be used by the Contractor to undertake monitoring activities will be, at
minimum, checklists, visual examinations and quantitative measurements of
environmental effects monitoring parameters. Written records shall be kept detailing the
dates that monitoring took place and the findings of these visits. Site inspections during
site meetings will take place with emphasis on early identification of any environmental
problems and the initiation of suitable remedial action. Where remedial actions have been
required on the part of the Contractor, further checks will be needed by NIRC to make
sure that these are actually being implemented to the agreed schedule and in the required
form.

In addition to visual observation there shall be informal consultation with farmers and the
local communities and their leaders within the surrounding villages.

5.2.4 Monitoring during operational phase

After the rehabilitation activities demobilized, Scheme Environmental officer in
cooperation with MAMCOS will be the overseer of the daily environmental supervision
of activities, in additional NIRC Environmental and Social unit will be quarterly follow
up environmental condition of the scheme.

During operation of the scheme after the rehabilitation, MAMCOS will be responsible in
reporting the measurements of water quality and quantity, turbidity etc.
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Table 4: Matrix of Environmental and Social Monitoring Plan

No  Actual mitigation Environmental Frequency Location Indicators Means of Responsibility  Cost
measures and social verification Estimate
issue/Parameter to (US$)
be Monitored
1  Rehabilitation of the Water flow Twice ayear Entireschemeand  Flow (m%s) Observation RBWB 2,000
drains during wet in particular SC 5 NEMC
and dry MAMCOS
season
2 Control over use of Water Quality Twice per At the intake site pH, Monitoring RBWB 3,000
pesticides and herbicides year in dry Conductivity, Inspection NIRC
in the scheme and wet Outlet discharge TSS, N, SO4, Cr,  Reports NEMC
season points for drained  BODs COD
water NO; P
3 Proper management of Water Quantity Quarterly At the intake site Flow (m%s) Flow Records RBWB 2,000
drainage canals NIRC
Outlet discharge MAMCOS
points for drained
water
4 By-laws enforcements Illegal fishing weekly Irrigation and Water Physical MAMCOS 500
that avoids illegal fishing drainage canals impoundment in  observation
in drainage canals irrigation and
drainage canals
5  Construction of cattle Livestock grazing  Daily Paddy blocks Damaged Observations MAMCOS -
troughs and site and drinking irrigation
specification for water Irrigation and infrastructure
livestock grazing drainage canals
Southern Drain
6  Efficient agro-chemical Crop pests and Monthly Paddy fields Crop Pests Observations MAMCOS NIL

application technology

diseases

Crop Diseases
Damaged crops
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6.0 ROLES AND RESPONSIBILITIES FOR IMPLEMENTATION OF THE
ESMP

6.1 Institution arrangement

This chapter consolidates the main institutions with key responsibilities for
implementation of environmental and social management plan, presents their capacities
to deliver on assigned responsibilities and proposes measures to build their capacity as
relevant.

6.1.1 National Level

6.1.1.1 Environmental and Social Management Unit

NIRC Environmental and Social Management Unit (ESMU) role will be to ensure that
the requirements of the ESMP are implemented. The ESMU will work in close
collaboration with REGROW PMU as well as the Rufiji Basin Water Board (RBWB) and
AMCOS.

ESMU shall be responsible for the implementation and distribution of any approved
amendments to the ESMP during the construction phase. Regular reviews will be
undertaken to monitor the progress of the implementation of the measures identified in
the ESMP. The reviews will be undertaken annually that will culminate in an annual
review report, which will document the review methodology, summaries the results, and
provide practical recommendations. The reviews will broadly aim to address the ESMP
performance and assessment of possible cumulative impacts.

6.1.1.2 National Environment Management Council (NEMC)

The overall role of NEMC will be to provide periodic and oversights monitoring to
ensure no adverse cumulative impacts from the rehabilitation activities of Madibira
irrigation scheme are occurring at the national level and will provide oversight and
technical assistance to the zonal level when required. Since NEMC has decentralized
structure in the Southern Highlands Office in Mbeya Region the ground monitoring of
implementation of the mitigation measures, regular and intrusive monitoring would be
carried out at the zonal level with NEMC Headquarter providing only monitoring
oversight.

In particular the Southern Highlands NEMC zone will perform one critical important and
significant role as follows:

e Monitoring oversight by undertaking periodic monitoring through reviewing and

compiling monitoring reports from ESMU and Region for direct reporting on this
to NEMC Headquarters.
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6.1.1.3 Rufiji Basin Water Board

The River Basin Water Board is responsible for issuing and managing water use permits.
They will issue water use permit when AMCOS review and apply for a new water use
permit to allow all water flow through SC5 during dry season.

6.1.2 Local Government Authorities Level

Local Government Authority (LGA) Environmental Officers and Community
Development Officer will be responsible for supporting implementers of ESMP assisted
by scheme extension officers facilitate the compliance with the requirement of this ESMP
and any directive that may be issued from time to time from the ESMU, NEMC and
RBWAB linked to implementation of ESMP. They will monitor and report of irrigation
scheme level environmental and social management activities and review and approve
monitoring reports.

6.1.3 Community Level/Farmers level

At the community/farmers level the PSP will assist them in implementing the ESMP.
PSPs will support and ensure that the implementers of ESMP i.e. AMCOS and the
farming community (i) comply with all national environment and social laws and
triggered World Bank Safeguards policies, (ii) implement their activities according to and
consistent with the provisions of this ESMP, implementing, inter alia, all appropriate
mitigation measures identified in the ESMP (iii) comply with these mitigation measures
during construction and post construction (i.e. operations ) stages of their activities, by
self-monitoring of their activities and by periodically reporting to their respective LGA
and (iv) maintain an adequate budget to implement the appropriate maintenance activities
and practices for their operations to ensure relevant mitigation measures identified in the
ESMP are implemented and sustained in their operations and (vi) to comply with any
directives that may be issued from time to time from the LGAs and ESMU.

6.2 Assessment of Existing Institutional Capacity

A rapid assessment of the existing institutional capacity of the stakeholders to implement
the ESMP focused on the institutions linkages and Resources for environmental and
social management.

6.2.1 Institution linkages

Institutional overlap of sector responsibilities is a contentious issue as there is no clear
interagency coordination to resolve environmental and social issues that arise in
situations where several authorities have legal rights of use and / or management of one
resource (i.e. a river) by LGAs / Regional authorities, water and River Basin Boards,
National Parks and Wildlife Conservation authorities, Water Users Associations,
Irrigators Associations, Irrigators etc. This weakness will be addressed through a
workshop to be organized where roles and responsibilities for every stakeholder will be
presented and agreement made on the commitment to implement the ESMP
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Weaknesses in monitoring adherence to water use permit by Irrigators Organization, and
enforcement of water use permit by Basin Water Boards are still apparent in many
irrigation schemes. REGROW ESMF noted this weakness and will address them through
installation of water measuring gauges and monitoring water abstractions which is one of
the main activities under REGROW intervention at Madibira irrigation scheme.

6.2.2 Human Resource Capacity

The experience and capacity for environmental and social management supervision exist
at NIRC (Environmental and Social Management Unit) augmented by the links NIRC has
established with National Environmental Management Council, the Vice President's
Office, Division of Environment and the Ministry of Lands Housing and Human
Settlements. Similarly, capacity exist among some of the key technical staff at Mbarali
District Council (Environmental Management Officers) to enforce requirements of this
ESMP through experience and implementation of other past and ongoing projects
especially World Bank financed projects.

6.2.3 Capacity building and training

Under the ESMP the following training topics are proposed to build capacity of
implementing authorities:

e Impart skills to LGA environment management officers and community
development officers to have the capacity to assist Irrigators Organizations in
implementation of environmental and social mitigation measures.

e Facilitate Professional Service Providers to provide technical support (including
environmental and social impacts awareness) to Irrigators Organization and local
management teams.

Farmers at Madibira irrigation scheme mostly need practical training on scheme
management, operation and maintenance, financial management, cropping calendar,
farmers feed schools and exchange visits/study tours. The PSP provider who will be
recruited is expected to cover the following training topics which are relevant to the
farmers depending on the observed/identified challenges. They should be trained on:

i) Their roles and responsibilities stipulated in this ESMP;

i)  Existing environmental bylaws and compliance;

iii)  Preparation of farmer field school plot and tree nurseries;

iv) water serving technology such as System of Rice Intensification (SRI);

v)  Training on field preparation and leveling before water application;

vi)  River bank protection;

vii) Training of farmers on safe application, handling and disposal of
agrochemicals; and

viii) Training of Farmers on Health and Safety issues including prevention of water
related diseases in irrigated agriculture;

6.3 Budgetary Resources Constraint

Lack of or little budgetary resources to support the staff to implement environmental and
social issues are the main cause of low enforcement and implementation of
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environmental and social mitigation measures for many irrigation schemes. A special
window by REGROW to support environmental and social management capacities by
costing and including safeguard measures in Bills of Quantities (BoQs) of rehabilitation
works is a good practice that will ensure irrigation scheme sustainability.

6.3.1 Budget for ESMP Implementation

The costs estimate for implementation of this ESMP is summarized in the Table below:

Table 5: Summary of Budget Estimates for ESMF Implementation

ACTIVITY PARTICULARS usD
INSTITUTIONAL | ESMP Coordination
DEVELOPMENT (NIRC) 4,000
TRAINING Dissemination of ESMP to | ESMP Training and sensitization
implementing stakeholders | workshop 15,000
(NIRC-ESMU)
Disclosure of ESMP 2,000
Training of farmers on safe 6,000

application, handling and
disposal of agrochemicals;

Training of Farmers on Health 6,000
and Safety issues including
prevention of water related
diseases in irrigated agriculture

MONITORING NIRC-ESMU 10,000
NEMC 8,000
TOTAL 51,000

6.4 Disclosure of ESMP

After completion of the final ESMP, it will be disclosed both at NIRC website,
REGROW website and at the World Bank inforshop. After disclosure NIRC will
disseminate the ESMP to Mbeya Zonal Irrigation Office, Rufiji Basin Water Board,
Mbarali District Council, Ward Development Council and MAMCOS.
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Table 6: Implementation Schedule of ESMP

ESMP IMPLEMENTATION SCHEDULE

2019 2020 2021
SIN | Activity ul [A|Se|Oo [N |[D [da|Fe|[M|A[M]J]|Ww]|]A [Se|l|O [N |[D |da]|Fe|[M|[A M| |
y |ug|p |ct [ov|e |n |b [ar |pr|ay [n |ly Jug |pt [ct |[ov|e |[n |b Jar |pr [ay [n |ly
C C
1 Dissemination of ESMP to
Madibira irrigation scheme
(MAMCOS, WDC, ZIU,
RAS-MBY and Mbarali DC
2 Preparation of IPM
3 Farmer mobilization
4 Training of famers
5 Review of water use permit
6 | Water flow monitoring . . . . .
7 | Water quality monitoring
8 | Construction/Rehabilitation

activities
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7.2 Matrix of stakeholders views and concern
7.3 Grievance redress mechanism

7.4 List of people consulted- Technical Staff
7.5 List of people consulted- Framers

7.6 Minutes of Stakeholder Consultations
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COMMENT RESPONSE FORM

SIN General Comments: Response
1. | Executive summary: please update the executive summary to reflect the recent | The executive summary has been changed. Negative
changes, and make sure you always refer to ‘potential negative or adverse | impacts is now referred to potential or adverse impacts
impacts’ instead of ‘negative impacts’

2 Section 4 — This section is much clearer now. Sections 4.1 — 4.3 describe Section 4 has been rearranged properly such that
potential negative impacts, external impacts, and those potentially subsection 4.1 describes the positive impacts; sub-
occurring after REGROW interventions are completed. Section 4.4 then section 4.2 explains potential negative effect. In sub-
describes the proposed mitigation measures in form of Table 4. section 4.3 explains the potential external factors that

have effects on the scheme despite of the interventions
to be done
However, Sections 4.5 and 4.6 are still unclear. Are those mitigation measures | Sub-sections 4.4 now include all mitigation measures
in addition to those presented in the Table 4? If so, could you include in the including human factor mitigation measures that
table in section 4.4? Sometimes, these sections also talk about the actual increase water use efficiency. We have decided to keep
impacts again (e.g., illegal fishing) and mitigation measures, which, however, | decryption of some mitigation measures for easy
should rather be presented in Sections 4.1 — 4.3, where you describe the reference and understanding but also included in Table
potential negative impacts, and Section 4.3/4.4 where you describe all 3 (Original Table 4)
mitigation measures. Keep a simple structure as it gets confusing otherwise.

4 Please avoid sentences such as “the REGROW project should consider...” Document revised to firmly lay out potential negative
The ESMP is a binding document, which should firmly lay out the impacts and measures. suggestion omitted
potential adverse impacts and respective mitigation measures. It should not
make suggestions.

6 Section 5 The first column for actual mitigation measures has

Table 7: This table is good, but please add a first column showing the actual
mitigation measures the parameters, frequency etc. are linked to..

been added with mitigations for each parameters. Table
7isnow Table..........




Annex 7.2 Matrix of stakeholders consultations views

SIN \ Stakeholders Consulted \ Issue Raised

Proposed Mitigation Measures

1 Mbeya Zonal Irrigation Unit e They are aware of the REGROW Project
e Unclear responsibilities for NIRC and
Cooperative Commission for the supervision
of Madibira irrigation scheme

e The ESMP should put clear responsibilities of
NIRC and Cooperative Commission for
supervision of Madibira irrigation scheme

2 Mbeya Regional Administrative
Secretary (RAS)

Sedimentation and siltation has been a great
problem in many schemes in Usangu basin
e Water Pollution due to high use of
agrochemicals
Expansion of population in catchment areas
Poor management of by-products after
harvest
Traditional fishing systems
Conflicts between farmers and livestock
keepers due to Overgrazing
o lllegal establishment of traditional irrigation
schemes which led to blockage of water for
downstream users
o Water loses during rainfall due to surface
runoff
Environmental degradation

e Silt traps ( construction of silt traps
infrastructures or planting plants in catchment
areas avoiding siltation downstream)

e Water quality monitoring in schemes should be
done regularly

e Enforcement of laws that avoid activities to be
done in catchment areas

e Closing up of traditional schemes so as to allow
flow of water.

e Enhancement of land use plan for specifying
areas for farmers and pasture
Construction of reservoir dam for rain water
harvesting so as to be used during dry season for
irrigation

e Alternative source of water for irrigation, the
usage of groundwater for irrigation

e Awareness creation and capacity building to
farmers on environmental management issues

e Before doing rehabilitation in  schemes
Memorandum of Understanding (MoU) should
be signed between financier/donor and the
farmers in order to make farmers full
accountable on the mismanagement of the
infrastructures.

e Alternative source of water for irrigation, the
use of groundwater.




SIN Stakeholders Consulted Issue Raised Proposed Mitigation Measures

¢ Investments made for irrigation should consider
needs and priorities of people rather than
building infrastructures that will not be useful.

3 Mbarali District Executive o Siltation of the Southern drain in Madibira e Unloading of silt in the southern drain will help
Director (DED) irrigation scheme has caused opening up of to meet REGROW objective.
new farm fields e Priority should be set for the selection of
o Poor/incomplete irrigation infrastructures irrigation infrastructures so as to be completed
lead to water looses due to available fund
e Lack of irrigation demarcation areas e For sustainable irrigation development in

Usangu plain, the areas for irrigation
development should be demarcated

4 Mbarali District Commissioner In designing of irrigation infrastructure they lack  Construction of irrigation schemes should also

Office cattle trough for livestock include livestock drinking troughs
5 Rufiji Basin Water Board e Fishing activity by closing inlet and outlet of e  Prohibition of fishing activities in drains
canals is a problem ¢ Rufiji Basin Water Board advised REGROW
o Water use efficiency should be the main aim project to proceed with its activities but at the
in Madibira end of the day should have the notion of how

N . much water is served to continue flowing
e Water flow monitoring ( water entering the downstream

intake and water leaving the field after use) o  Construction of water measuring devises

e Rain water harvesting as alternative source of (gauges) to measure water flow
water e Bores holes should be drilled along scheme area
e Provision of water permits collating with in order to harvest rainwater for domestic

purpose and livestock to reduce the water users

irrigable land to Ndembera River

6 MAMCOS Board Members

Adequate number of trenches in field make Leveling off the field to avoid water ponding

long ponding water in field and cause water Retaining of the southern drain to its original

loss levels

e Cattle troughs should be constructed along the
southern so as to avoid soil erosion

e Sijltation of southern drain that has led to

establishment of new irrigation fields MAMCOS will organize a meeting with Ward
*  Unspecified areas for f:attle herders _ executive offices, Ward Councilors and village
e Nature of Ndembera river tends to shift government staff at the site so that they can




SIN Stakeholders Consulted

Issue Raised

Proposed Mitigation Measures

finding soft rock that forms meanders and
now its eroding towards the left bund nearly
leaving the diverted channel

Brick making is done close to the River bank
which is dangerous for the life of Ndembera
river

come up will solutions to rescue the situation

7 Miyombweni Ward
Development Council

Siltation of Southern drain that led to Water
losses
Continuous water flowing in the southern
drain has led to opening up of new
irrigation farms causing water loss
Livestock intrusion in farm area seeking for
pasture leading to conflicts
Illegal fishing activities in drains
Trenches in paddy fields that allow water
ponding in field

Rehabilitate damaged portion of the southern
drain which cause water losses including
flooding of the air strip

Prohibit water abstraction from Southern drain
for new irrigating fields

Closure of new field along the southern drain
Enforcement of by-laws

Construction of cattle drinking troughs outside
the southern drain

Prohibit fishing activities on the southern drain
where people block the southern drain for
fishing activates

Levelling of paddy fields

Maintain uniformity in raising paddy seedling
and transplanting

8 Mkunywa and Nyakadete
Villages

Sedimentation and siltation of the outlet

drain that channels water back to the river
Presence of depressions and gullies in

blocks leading to water ponding

Livestock intrusion in farm area seeking for

pasture and drinking water

De-silt of the outlet drain that will enable water
flowing to the river downstream and finally
reaching the Ihefu

Field levelling

Construction of cattle trough for livestock
drinking

9 Mkunywa and Ikoga villages

Livestock intrusion in farm area seeking for
pasture and drinking water

They requested training on proper use of
agrochemicals inputs including pesticides

Construction of cattle trough for livestock
drinking

Awareness creation and capacity building to
farmers on environmental management issues




SIN Stakeholders Consulted Issue Raised Proposed Mitigation Measures
and herbicides to minimize negative
environmental effects as well as water
contamination
10  Mkunywa and Ikoga villages o Livestock intrusion in farm area seeking for e  Construction of cattle trough for livestock
pasture and drinking water drinking
e They requested training on proper use of e  Awareness creation and capacity building to
agrochemicals inputs including pesticides farmers on environmental management issues
and herbicides to minimize negative
environmental effects as well as water
contamination.
11  Iheha, Mahango and Chalisuka e Livestock and farmers conflicts e Construction of cattle trough for livestock
villages Presence of field unlined canals that are easily drinking
eroded by water e Collection fee of 5% of the average production
per ha for Operation and maintenance should be
introduced in order it can be used for
maintaining the scheme for sustainable use
12 Nyakazombe, Miyombweni, e Livestock which graze and drink water from e  Environmental awareness on river conservations
Mapogoro and Magigwe villages Ndembera River cause environment e Prohibit fishing activities on the southern drain

degradation, Sediment problems.
o lllegal fishing activities in drains
e Water ponding in drains due to erosion

where people block the southern drain for
fishing activates
Rehabilitation damaged parts of drains




b) Comments on the design of pilot investment at Madibira irrigation scheme

S/N Design proposal Phase I

Reason for proposal

Stakeholders Comments

1  Lining of Secondary Canal To reduce the conveyance losses in the canal, and Lining of secondary SC5 is acceptable as a pilot activity.
5, (SC5) thus increase the amount of water available for However consider lining all secondary canals for the
irrigation, entire scheme because water losses also occur in the
remaining secondary canals
To use the SC5 for channeling all the water from the
Ndembera River between July and November to Maintain the original design where 0.5m*/s should
reduce the distance to Ihefu swamp if the water isto  continue flowing through the Southern drain to provide
flow through its route and also reduce loses which water for people and livestock outside the scheme.
occur while flowing through its natural course.
Restrict abstraction of Water from the Southern drain for
irrigation purposes.
Repair damaged sections of the Southern drain where
water spills/overflow to bare land including the air strip.
De-silt the Sothern drain downstream the intersection with
Ihangalawe River in order to continue flushing sediments
from the settling basin and Ihangalawe River.
2  Lining of the remaining To limit conveyance losses of the dry season flows  The idea is good. It will relieve MAMCOS from canal
part of primary canal and help farmers to improve the irrigation efficiency lining burden. MAMCOS will be able to direct its
resources on other activities of high concern.
3 Use the SC5 for To ensure that the total dry season flow is, under a Maintain the original design where a discharge of 0.5m°/s

conveying all the water
from the Ndembera River
between July and
November through this
irrigation canal

“controlled management of MAMCOS” directly and
water is drained towards Ihefu swamp

continue flowing through the Southern drain to provide
water for people and livestock outside the scheme

Restrict abstraction of water from the Southern drain for
irrigation purposes.

Provide livestock drinking troughs away from the
Southern drain banks
Repair damaged sections of the Southern drain where



S/N Design proposal Phase I

Reason for proposal

Stakeholders Comments

Land leveling in SC5. Itis
estimated that the
wasteland in SC 5 is
around 148 ha.

To improve water management

To increase area under irrigation

water spills/overflow to bare land including the air strip.

De-silt the Sothern drain downstream the intersection with
Ihangalawe River in order to continue flushing sediments
from settling basin and Ihangalawe River

Brilliant idea as the famers have been struggling to level
the wasteland without success

More land will be irrigated

Discard the Southern drain
for conveyance of 0.5m*/s
discharge

The southern drain is outside of the management
and control of MAMCOS and “illegal” water
abstraction take place from this drain

Request a change in the abstraction water use permit that
will allow MAMCOS to channel all the water from the
Ndembera River through SC 5 from July to the end of
November may not be accepted by RBWO..

Maintain the original design where a discharge of 0.5m*/s
continue flowing through the Southern drain to provide
water for people and livestock outside the scheme

A final proposal is the land leveling in SC 5.

Discard Ndembera River
current route through
Madibira “II”” was for
obvious reasons

High water loss occurs in the route through
Madibira phase 11

Enormous evaporation losses through this route as
this water floods the land.

There are water users along the current Ndembera River
route through the proposed Madibira phase Il. They have
the provision water use permit on the condition that when
Madibara phase Il became effective, then the water use
permits will cease.

Examples of water use permits on this route are

No. RBWB0205 Umoja wa Mfereji wa Mlonga, No.
RBWB0464 Emanuel Mlambya, No. RBWBO0687 Andrew
Kimanga.

Determine the water requirement to sustain lively hood
along this route and channel the rest through secondary
canal 5 to Ihefu swamp




S/N  Design proposal Phase 11

Reason for proposal

Comments

1 Construction of drainage outflow measuring Monitoring water use efficiency and amount of This could be a motivation factor to farmers to
flume for SC1 and SC 3 and installation of water flowing to lhefu swamp use water efficiently
monitoring equipment at the outlets of SC1 and
SC3

2 Management of water monitoring data Improved irrigation schedule in secondary canal 5 This will lead to adopting water saving

Assessment of irrigation efficiency and
preparation of reports;

Training of National Irrigation Commission staff
at Zonal Level, Mbarali District Council and
Rufiji Basin Water Office staff on interpretation
of satellite images

and determine the water use efficiency under

improved management conditions.

Capacity building on data collection and
management for irrigation purpose

technology in paddy production e.g. SRI

It can help in foreseeing what can be anticipated
to happen in the future bearing in mind the
climate changes which are happening.







Appendix 9.6 : Grievance Redress Mechanisms

Grievance redress mechanisms are essential tools for facilitating Project Affected People to
voice their concerns about the project as they arise and, if necessary, for corrective action to be
taken promptly. Such mechanisms are fundamental to achieving transparency in handling
grievance issues.

The grievance redress mechanisms is designed with the objective of solving disputes at the
earliest possible time which will be in the interest of all parties concerned and therefore
implicitly discourages referring such matters to the Tribunal /law courts for resolution which
would otherwise take a considerably longer time.

In practice, grievances and disputes that are most likely during the implementation of REGROW
intervention in Madibira irrigation scheme are as follows:

a) Disputes over which block should be used as a modal block for the SRI ;
b) Dispute over delays on payment of wages to casual labours; and
c) disputes over handing over of work due to delays.

The overall process of grievance handling will be as follows:

a) The MAMCOS, Mbarali District Council, Mbeya zonal irrigation Office and the Ward
Executive Officer, Community around the project area will be given copies of grievance
procedures as a guide on how to handle grievances;

b) The process of grievance redress will start with registration of the grievances to be addressed
for reference, and to enable progress updates of the cases;

c) Collection of the grievances will be done by submitting into suggestion boxes and appointed
leaders/ staffs for submitting grievances;

d) NIRC will form the grievance handling committees which will include MAMCOS, scheme
technician and representatives of the community in the project area;

e) The project will use local mechanism, which includes scheme extension officers, MAMCOS
and Ward Executive Officers in the project area. These will ensure equity across cases; they
will eliminate nuisance claims and satisfy legitimate claimants; and

f) The response time will depend on the issue to be addressed but it should be addressed with
efficiency;

9.6.1 Grievance management

The Grievance Redress Committee shall be established and operationalized by NIRC. NIRC will
be receiving complainants through the scheme irrigation technician in collaboration with
MAMCOS. The Contractor shall have a mechanism for resolving complaints that are directly
within their jurisdiction; otherwise the Zonal irrigation Engineer, District Executive Officer,
scheme technicians in close collaboration with NIRC Safeguards team shall be in-charge of
grievance management as guided in the ESMP

All attempts would be made to settle grievances. Those seeking redress and wishing to state
grievances would do so by notifying their scheme technician and MAMCOS leaders as scheme
overseer, MAMCOS will inform and consult with the Contractor to determine claims validity. If



valid, the scheme technician and MAMCOS leaders will notify the complainant and the matter
will be settled. If the complainants’ claim is rejected, then the matter will be brought before the
NIRC who is the Client for settlement. The decision of NIRC would be final and all such
decisions shall be reached within seven (7) days after the complaint is lodged.

If MAMCOS have complainant over the contractor, then the complains are to be directly
communicated to NIRC. NIRC will notify the complainant and the matter will be settled.

A complaints and queries register shall be kept on site and managed by the Contractor’s
Environmental and Social Managers. The contractor shall appoint staff who will be responsible
for collection and reporting any complaints from the labours. Complainants will be contacted to
ascertain the nature, time, frequency and severity of the problem. The Contractors’ staff will
ensure that each complaint is investigated to determine the likely source of the problems.
Following completion of the investigation, each complainant shall be advised of the findings,
and any remedial actions taken to minimize the likelihood of a reoccurrence. All complaints shall
be informed to the Supervising Engineer (Consultant) the same day of receipt. If a complaint is
outside the scope of the Contract, the details shall be noted in a complaints log Form and the
complaint forwarded to the Supervising Engineer within 8-12 hours.

9.6.2 Method statements

Before the rehabilitation activates commencement, the contractor shall submit a method
statement to the zonal irrigation engineer, District irrigation engineer and scheme technician for
approval of the commencement of work. The method statement shall be accompanied by a job
safety analysis (JSA). The JSA will identify most vulnerable parts and sensitive areas and thus
closely observations are required.

The Contractor shall restrict all his activities, materials, equipment and personnel to within the
area specified. The Contractor shall ensure that the approved construction area will be adequate
to cover the project without the requirement for further space adjustments at a later date.

9.6.3 General Aesthetics

The Contractor shall not paint, damage or mark any natural feature situated on or around the site
for surveyor any other purposes unless agreed beforehand with the Supervisor. Any features
affected by the Contractor in contravention of this clause shall be restored / rehabilitated to the
satisfaction of the supervising engineer. All construction areas shall be kept neat and tidy at all
times. Different materials and equipment shall be kept in designated areas and storing /
stockpiling shall be kept orderly.
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