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JICA ENVIRONMENTAL GUIDELINES (1992)
SECTOR VIil: GROUNDWATER DEVELOPMENT

(SUMMARY)
Preface (Abridgement)
TFerminology (Abridgement)
Abbreviation (Abridgement)

i Bac.kground
Japan {nternational Coopcration Agency (JICA) started to  prepare  the
environmental guidelines for the development survey in 1988. The guidelines consists of

“Dam Construction” and the following 13 scctors:

(1] Port and Harbour
{) Air-port
{11} Road

[1V] Railway

(V] River and Sabo

[V1] Sotid Waste Treatment

[VIl]]  Scwerage

[VIII] Groundwater Development {The present guideline)
{1X} Water Supply

(X} Integrated Regional Development

X1} Tourism

[XH]  General Transportation

[XII]  Urban Transportation

ii. Objective cf Guidelines

This guidelines aim to forecast environmental issues which may practically arise
atong with any development, to sufficiently pay environmental considerations, and to be used
for screening and scoping of cnvironmental issues in any JICA's preliminary study in the

plan formulation on secio-economical infrasiructure development schemes.
idi. Use of Guidelines

The guidelines arc to be used by staff who arc cngaged in any preparatory ofr

preliminary study of JICA for the preparation of report or instruction for eavironmental
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considerations. In casc that the EIA guidclines of target country are sufficiently available, the
study is to follow them. In case that the guidelines of target country are insufficiently or not
available, this guideline is to be supplementary uscd.

Chapter I:  Outline of Environmental Considerations

.1 Basic Concept

The environmental considerations are defincd as “lo investigate whether or not
major cnvironmental impacts may be generaled through a development project, evaluate the
outcomes, and formulate counter-measures 1o avoid or miligate from the impacts as
necessary”. The preposition of definition is based on the concept that the development aid is
(o be not tentative bul sustainable. The environmental considerations asc an indispensable
component 1o secure the sustainability of any development. In the implementation of any
development project in any developing nation under Japan’s cooperation, the cnvironmental
examination is (o be made as in an carlier stage as possible to promote a balancing
development in a long-term vicw.

Since any project in a developing nation is conducted by the decision of its
government and in the nation’s land, the environmental considerations are to he made through
the obscrvation of law, regulation, guideline and measures of the government of ration.
JICA’s basic stratcgy in the environmental considerations is sct forth at the promotion of
sustainable development, basing upen the intention of counterparl government, 1o up-grade
the living standard in a harmony with the appropriate environment.

The present guidelines describe the screening and scoping in the preliminary study
on possible negative impacts to the environment in the project area and surroundings to be
triggered by the target project. Tables 1.1 and 1.2 show the cotrelation of project and
covironmenial considerations in cach stage.



Tabhle L.1. Correlation of Project and Environmental Considerations

in Each Stage

Stage in Project Implementation

Stage in Environmental

Considerations

By JICA

Project Study -

Master Plan Study
Feasibility Study

Feasibility Study

Initial Environmental Examination (IEE)

Environmental Impact Assessment {EIA)

By Implementing Agcncy

Formulation of Im plementation Plan

{inclusive of De tailed ljcsign)

Examination of Environmentat

Preservation Measures

Project Imp lementation

(Const ruction)

Implementation of Environmental

Preservation Mcasures

Project Operation

Environmental Monitoring

Notes: (1) The correlation in each stage is not so strict.

(2) 1EE or EJA is not limited always necessary by project.

(3) The detaited desiga of Environmental Preservation Mcasures is to be included

in the Formulation of Implementation Plan.

(4) The shadowed column shows the major cxtent of the present guideline.
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o

'Table 1.2. JICA’s Frame Work of Development Survey and Environmental
Considerations
_ F[b\y of Study Work Examim:ltionj’l‘iming' : Examination Items

ject Finding

Preliminary Sindy

Selection of Consultant

Selection of Consultant Evaluation of consultani’s

¥ Proposal. 1
Project Study
Preparation/Discussion Decision of items for EIA.
of IC/R
4
Implement’n of IEE o1EIA Supervision of consuliant’s

\ works and report.

Discussion of DF/R
¥

Preparation of FfR

Notes: (1) TOR: Terms of Reference; S/W: S(:ope= of Work; IC/R: Inception
Report; DF/R: Draft Final Report; F/R: Final Reporl.

2) The shadowed column shows the major extent of the present guideline.
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1.2, Qutline of Eavironmental Consideration in Groundwater Development

1.2.1. Coverage of Guideline
This guidcline is to cover the plan of groundwater development by means of
borchole, tubewell or dug-well for domestic, industeial, agricultural and similar uses, and to

not cover such a large-scale plan for groundwater recharge or underground dam scheme.

1.2.2. Typical Impact and Environmental Consideration in the Groundwater

Development

The groundwater development is to be implemented for the improvement of hygicne
and sanitation conditions and living standard, and is expected to bring positive impacts for
living environment,

The following typical negative impacls for cnvironment may be taken place in case
that an improper groundwater draft has been made:

Groundwaler:

An over-drafi of groundwater may cause the drawdown of head and/or exhaust of
resource, dries up springs and wells in around, and threaten the daily lives of inhabitants. In
case of a coastal area, an over-draft may cause the groundwater poltution by the sca-water
intrusion into coastal aquifers.

Thus, the evaluation of both groundwater resource and designed draft is to be carcfully
cvaluated in the environmental considerations.
Lanrd-subsidence:

An ovei-dralt of groundwater may causc the consolidation and shrinkage of
cohesive soil layers nearby the aquifers, and a tand-subsidence. A land-subsidence may
decrease the drainage function on the grouad, increase flood damage areas, deform the
function of various structures, obstacle the socio-economic activities and increase the cost
for urban development cost. In the environmental considerations, a careful examination is to

be made on the existing situation of }and-subsidence, the present kand-use and so forth.
Chapter 2: Project and Site Descriptions

2.1, Basic Concept _

The identification of outline of project and environment of project areae in an
carlier slégc is indispensable for the screening and scoping of eavironmental impacts. The
project description is hércby defined to be the project dimensions related items, those are, the

background, objectives, location, implementing agency, beneficial population, size, design,
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construction method, operation, maintenance and so forth.

The site description means the natural and social environments and the existing
poltution infaround the project arca, The most attention is to be paid in the following areas;

- an area where the soil conscrvation measures are required,

- an arca where is facing the desertification,

- an area where in the tropical forest or in water source,

- an arca where is precious for the protection, conservation and sustainable use of
wild lives, _

- an arca where is precious in the history, archacology, land-scape and science,

- an arca where the population and industries are concentrated to the extreme extenl

to generale an environmental issues; and

- an area where is deemed (o be specific social value for specific minority group.

2.2, Project and Site Descriptions in the Groundwater Development
The projcct and site descriptions in the groundwater development plan are to be
provided by the formats shown in Tables 2.1 and 2.2.

Tahle 2.1. Formal for Project Description (Groundwater Development)
Iicms Descﬁplion

Project Title

Background

|Objectives

Location

implementing Agency

Beneficiat Population

Project Dimensions

Calegory New construction/Rehabilitation

Purpose Domeslic: Agricullure: Industry/Storage Pond/Women’s Activity
Water Depth/Quality  |Water-source Depth: m, Water Quality:

Major Components Borehole Drilting: Nos., Delivery/Distribution Pipe: km
Waler Storage No. Of Tanks: » Storage Capacily: m3
Water Treatment Plant Melhoddllogy: ,» Capacily: B | m3/day

Appurtenant Facilities Power Transmissior{iO&M Facility

Other Specilic Items

Note: Description may be in an extent within available data and information.
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Table 2.2. Format for Site Description (Groundwater Development)

Items Description

Project Title

Social BEavironment

Regional Inhabitants:
(Resident/Indigenous people/Awarencss of

rejectfothers)

Livelikood Related Facilities:
(Borehole/storage-pond/water-supply/
clectricity-suppliesfothers)

Hcalth and Sanitation:
(Epidcmic-discascs/Hospital/customs/

others)

Natural Environment

Geomorphology and Geelogy:
(Steep-slopefsoft-foundation/marsh/faults/
others)

Groundwater, Lakes, Streams, Climatc:

(Water quality/quantity/sainfall/others)

Precious Flora and Fauna; Their Habitats:
(National park/habitat for specific species/
others)

Public Pollution

Cause of Claims:
(Intercsted pollution/otheis)

Counter measures:

(Institutional

measure/compensation/othess)

Other Specific Items

Note: Description may be in an extent within available dala and information.
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Chapter J: Screening

3.1, Basic Concept ‘ ‘

The screening is defined to be “to judge whether or not the project is required any
cxamination on ¢nvitonmentad impacts”. The screcning of any project is cxamined based on
the above definition in the present guideline. The judgement whether or not 1EE or EIA is
nccessary is, however, 10 be based on a concept that not to provide a certain quantitave
standard, but to securec a harmony belween the sustainable development within the described

project and site; and, the daily lifc of inhabilant and surrounding cavironment.
32, Methodology of Screening

3.2.1. Iatroduction ‘

JICA’s methodology of screcning is based on the following intersectional views in
addition to the rccommendation of OECD (1985):

- Is it anticipated to affect ncgative impacts 1o the sustainable productive activitics
depending mainly on the natural resources 7

-isit aﬁticipalcd to affect any rcmarkable impact to human health ?

- Is it anticipated 1o introduce any deterioration and/or loss of precious witd lives

and their habitat ?

- Is it anticipated to generate unfair impacts to the lifc and survival of the fclatecl
population ?

The screcning is 10 be conducted by the sufficient discussion with the counlefparl

government seferring to the present gaideline and obseving the tegistative set-up of the target !
nation il any. ‘

3.2.2. Screening in Groundwaler Development

The screening in the preliminary environmental survey is to be conducted basing on
the following concepl: '

- To not affect negative impaci to life and survival of refated populalioﬁ, and 10
sccuse sustainable regional development and sufficient benefit (o socio-economic lives.

- to net give remarkable harm on the existing natural envitonment, to preéerye
precious environment and natusal resources, and to maintain hatmonised environment in
future.

The screening is to be conducted through the format shown in Table 3.1.
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Table 3.1. Format for Screening (Groundwater Development}
Environmental Description Evaluat- | Remarks (Basis
lteﬁzs ion of evaluation)
A. Social Environment
I |Rescttlement Duc to land acquisition (resident  |Yes/No/
right/transfer of land ownctship) |Unclear
2 |Economic Activitics [Loss of productive opportunity, [Yes/MNo/
change of cconomic structure. Unclear
3 |Transpertation and |Impacis (o access to hospital or | Yes/No/
Lifc Facilitics school by traffic jam or accident |Unclecar
4 1Split of Arca Split of arca by inlerfering of]Yes/No/
transportation Unctear
S tHistorical/Cultural [Loss and damage of hcritage Yes/No/f
Heritage Unclear
6 |Water Right/Right  |Interfere on fishery right, Yes/No!
of Common irrigation water right and others  |Uncleat
7 |Health/Sapitation  |deterioration due to waste gene- | Yes/No/
ration or unfavourable insecis. Urclear
8 |Solid Waste Conslruclion waste, excavated Yes/Nof
soil, used mud, solid waste, etc.  |Unclear
9 |Disaster (Risk) Increase risks for land-creep,|Yes/Nof
subsidence, accident, others. Unclear
B. Natural Environme nt
10 |Topography/ Deformation of precious land- Yes/No/
Geology scape or geological site, others.  |Unclear
1t |Soil Erosion Due to sitc preparation Yes/Nof
Unclecar
12 |Groundwater Drawdown of head and celated Yes/No/
poltution duc {0 overdrafl. Unclear
13 |Hydrologic Regime {Change of flow rate/water quality |Yes/No/
of Lake/River by reclamation or waste watct. Unclear
14 [Sea Coast Erosion or sedimentation in coast |Ycs/No/
by reclamalion/others. Unclear
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Environmental Descriplion Evaluat- | Remarks (Basis
Items ion of evaluation)
B. Natural Envi.ronmc nt (continucd)
15 |FaunafFlora Impaclsb 1o ecosy'slcm due (o envi- |Yes/Nof
ronmental change of habilat. Uncleas
16 |Climate change in temperature, rainfall, Yes/No/
wind blow duc to new structure. Unclecar
17 |Landscape Change of topography by constru- | Yes/No/f
ction, harmony with new structure.{Unclear
C. Public Pollution
18 ]Air Pollution Due with exhausted poisoned gas|Yes/No/
from vehicles or workshop. Unclear
19 fWater Pollution Due to contamination of drilling  |Yes/No/
wasle, oil, fubricants, others. Unclcar
20 |Soil Poltution Due 1o runoff and dispersion of  |Yes/No/
wasle walcz, pollutants, others.  |Unclear
21 |Noise/Vibration Generated by drifling and water chfNo/
umping, others. Unclear
22 |Land Subsidence Deformation of ground surface due|Yes/No/
to groundwater overdraft. Unclear
23 {Offensive Odour [Due to exhaust gas, use of Yes/No/
odourlv! material, others. Unclear
Synthctic Is IEE or EIA required for the Yes/No
Evaluation: project 7
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Chapter 4: Scoping

4.1. Basic Concept
The scoping is to identify important environmental impacts in a development project,

and to clarify strategic scctors and items to be cavered by environmental impact susvey.
4.2, Meihodology of Scoping

4.2.1. Intreduction

Secveral methods arc taken into the scoping and ElA such as “Check-1ist”, “Matrix”,
“Qverlay”, “Network” and so forth. The “Check-list” and “Matrix” methods are to be used in
the scoping in this Guidelines.

The synthetic matrix for 13 sectors of JICA Guidclines is shown in Table 4.1 for

reference.

4.2,2. Scoping in Groundwaler Development

A check-list for the scoping in Groundwater Development and a matrix (o identify
the relation between development activitics and environmental items are shown in Tables 4.2
and 4.4 respectively.

In the application of check-list in the scoping, the following conditions and
processes arc 10 be taken:
(1 Conditions for examination:

- The period of examination is to be both before and after the operation of projeci.

- The spalial extent is to be not only around borcholes/wells site but also the
groundwates basin where the borcholes/wells are.

- Target environmental impacts are, in principle, to be those negative impacts which

may reflect to the existing environment.

(2) Evaluation of major item and scctor:

The evaluation is lo be rﬁade in the following four categories:

A: The item which is anticipated a major impacl.

B: The item which is anticipated a some impact .

C: The item on which any impact is unclear at present, and a further cxamination is

_ required.

D: The item on which any impact is not anticipated and further IEE and ELA arc not

required.
The major item and sector which require the 1EE and EIA are to be judged by
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referring to the “E.xplanamry Note by Environmental lcm™ shown in Table 4.7,
{3) Synthetic Evaluation

The synthetic evaluation is to be made through the results of evaluation made by
cach environmental item in the check-tist and the description of basis of cvaluation in Table
4.2. Referring to the concept of scoping (refer to Table 4.4) with and a .j‘udgcmen! whether or
not the IBE or EIA is required, the outline of further survey is to be described by the items in
the categories A to C in the format shown in Table 4.5.

Table 4.1. Synthetic Matrix for 13 Seclors of JICA Guidelines
Favironmen'l hems|SO0 ¢i 1Env iron m ‘t [N tural Environ m ‘1 [Public Pollut’n
a a Q
Sectors 1123145617 (819|10]11]12]|13|14]15]|16{17|18[19]20{21]22|23
Individual Pro jec t
1.Port &©0|10} |0|e| |O|0|0 O|1e|@] |O|0|010|0] |10
Harbour
2aiport {@0|0|0[OJO]_|Oo|ojolo] [oloje| |ololo] |e
3.Road ©|0]0]0|0|0] |C]|0]010|0]0|0|®| [O|eio|o|®
4.Railway QO[O[C|O10|0[C|O|0|CICI0|0|8|  [O] 10| [©
5. River & Sabo|©@]  |O|0O|0O1@] (Ol 1O @012 |O] |O] IO
6.Solid Waste |O] {O o] [e; O[O|010] |0I8|ei0|0] |©
7.Sewerage  |O O O [O]O]O O] |0
8.Groundwaler O © Ol |0]€
9.Water Suppiy]O O Ol |0 O O O \;}
Integrated Dev el op m en t -
LT (o) (o] (o] [e] (o] (e] (e o] [e][e](e] (o] [e] s} ] o] (o] (o] o] I [¢] MR (¢
11.Tourism  |O|O|O|O|C|O]O|OC|C|O1OL |OIO0]0] 0] [O] O
PRy e (o] (o] [¢] [e] [e]{e] (o] (o] {e] o] [o] M [e][e][e] [¢] [} 0] (o] [e] [e] I e}
13.Urtan Trazpons | O | O| OO O 010 O 18] 19]10] [O|O
Notes: ©: Environmental item which may rclate to the realisation of 'project in accordance
with potential magnitude of impact and counter-measure; and specific attention is
to be paid. o
(O: Environmental ilem which may involve a possiblc large impact in accordance
with project size and the situation of project area,
Blank: Environmental item which is deemed to generate minor impact and detailed
examination may nol required. ‘
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Table 4.2, Check-Lis{ For Sboping (Groundwater Development)

En vironmental Items |Eva’n Basis of Evaluation

Soéiai Environmen {

Rescltlement

Economic Aclivities

Transport/Life

Facilities

o

Split of Arca

wh

Historical/Culturat Heritage

Wate r;"Common Right

Hc:iltWSani!ation

Solid Waste

= 1- B -

Disastee (Risk)

Natural Environm ent

10 Tﬁ;)oglaphylGeofogy

11 {Seil Erosion

12 |Groundwater

13 |Regime of Lake/River

14 {Sea Coast

15 |Fauna/Flora
16 |Climate

17 |Landscape

l_ Public Pollution
18 |Air Pollution

19 |Water Pollution
20 |Soil Pollution

21 INocise/Vibration

22 [Land Subsidence

23 G[fensive Odour

Notcs:
(1) Evaluation Category: A: The item which is anticipated a major impact; B: The item which
is anticipated a some impaci; C: The item on which any impact is unclear at present, and a
further examination is required; D: The item on which any impacl is not anticipatcd and
further IEE and EIA are nol required.
(2) The relatcd “Explanatory Notes by Environmental Item” shown in Table 4.7 are to be
-’ referred in the evatuation.
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Table 4.4, Matrix to be used for Preliminary Sludjr (Graundwa!er Devélopmen!)

Major | Environ't |So cial Envitor m en t |Natural En vir on m 1 [Public Pollutn
Activi-] Tiems 1[213]4[5]6]|7]8|9]10|11]12|13]14|15]16]17]18|19}20]|21]22]23
lics Synthetic O © O] 10}|©

Before © pe ratio n

Pump- | [Topography O

ing Change

Facili- | |site-machine O
ty Operation

Alter Ope rat io n

Spatial
Occupation
Facility O (©) O] 0@

Opcration

Notes: ©: Envitonmental item which may relate to the realisation of project in accordance
with potential magnitude of impact and counter-measure; and specific attention is
to he paid.
O: Environmental itcm which may involve a possible large impact in accordance
with projcct size and the situation of project arca.
Blank: Environmental item which is deemied to generale minor impact and detailed

examination may not required.
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Table 4.5. Synthetic Evaluation (Groundwatcr Development)

Environmental I{ems| Evalua-| Outline of Further Survey Remarks
tion

Notes:
(1) Evaluation Calegory:
A: The item which is anticipated a major impact;
B: The item which is anticipated a some impact;
C: The item on which any impaci is unclear at present, and a further examination is
required;
D: The item on which any impact is not anticipated and further IEE and EIA arc not

required.
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Table 4.7, (D)

Explanatory Notes (Groundwaler Development)

Htem  |6. Water Right/Right of Common

Description [laterfering to vested water right and others

of Cause

Component |1,

Drawdown of groundwater head by the over-draft.

nial kmpact

Possible |1.

Environme- |2.

Decreasc of yicld of the existing borehole/well nearby new borehotefwell.

Possible drying-up of the existing private dug-well,

(Notc)
In casc of a large scheme such as the groundwater recharge and underground

dam, the impact may be more larger.

usable in |2.

Evaluation |3.

Components|l. The existing borcholes/wells are denscly installed around the project area.

The present groundwater head in the project area is already drawing down.

A large amount of groundwater is used for irrigation purpose.

4. A tribal group forming specific community resides in the project area.
Counter- |[l. Opening the project information to public and implementation of public
measures, relations.
others |2. Compensation of alternative water.
3. Control of irrigation water usc.
4. Formulation of groundwater use plan; prioritisation of domestic use.
Related 1. Inventory survey on the existing groundwater use focusing in women
Further participation.
Survey |2. Identification of groundwater resources.
3. Inventory survey on the regional sociology.
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Table 4.7. (2)  Explanatory Notes (Groundwater Development)

nilal Impact

Item 12, Groundwaler
Description {Drawdown of groundwalcr hcad by the over-draft and associated groundwater
Fpollulion.
Component |1. Over-draft of groundwater in the project operation.
of Cause
{Note)
In case of groundwater recharge and underground dam, groundwater flow
regime may be largely changed, but a greal merit in the groundwaler
development could be expected.
Possible |1. Drawdown of groundwater head, drying-up of groundwater resource, spring
Environme- | and the existing boreholefwell may be taken place, hence the negative

impact on the lives of inhabitants would be anticipated.
2. In the coastal arca, groundwater pollution may be taken place due to

drawdown of groundwater head, and sea-waler intrusion into aquifers.

usable in

Evaluation

Components

L. Shallow well receives more impact.

2. The present groundwater head in the project area is already drawing down.
3. A large amount of groundwater is used for ireigation purposc.

4. A more attention is required in casc that the project area is ncarby the sea

coast.

Counter- |1. Control of irrigation use.
measures, (2. Formulation of groundwater use plan.
others |3. Compensation of allernative water.
Related |1. Hydrogeological study (identification of groundwaler resources).
Further |2, Pumping test.
Survey |3. Examination of projcct in another nalure.
4. Inventory survey of the existing groundwater use.
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‘Table 4.7. (3)

Explanatory Notes (Groundwater Development)

nial Impact

Item |19, Water Pollution
Description |Contamination of drilling mud or oil/lubricants with river and groundwater
Component [1. Mixing of underground layers and use of mudwater, oil and lubricants
of Cause during drilling of borehole/well.
2. Drawdown of groundwater head by over-drafi,
(Notc)
1. In case of tccharge project: pollution of surface runoff duc to soil crosion.
2. In casc of underground dam project: groundwater potlution by mud, cement
of chemicals.
Possible |1. Impact to the existing groundwater use due to groundwater pollution during
Enviroame- | the construciion.

. Groundwater pollution duc to drawdown of groundwater head by over-drail

. Groundwater pollution in the coastal area duc to the sea-water inirusion.

in the project operation.

Components|i. Shaltow well receives more impaci.
usable in |2. The present groundwater head in the project area is already drawing down.
Evaluation |3. A large amount of groundwater is used for irrigation purpose.
4. A more allention is required in case that the project area is nearby the sea
coast.
5. A more attention is required in case that the factories, solid waste plant, nol
sewerage plant are in the project area.
Counter- |1. Prevention of over-draft of groundwater.
measures, |2. Formuiation of groundwater use plan.
others _ |3. Provision of scwe!a“ggp!am.
Related |1. Hydrogeological study {identification of groundwater resources).
Further |2. Hydrochemical analysis on sca-water, surface water and groundwater.
Survey |3. Inventory survey of the existing land use.
4. Inventory survey of the existing groundwater use,
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Table 4.7. (4)

Explanatory Notes (Groundwater Development)

nial Impact

Item 21. Noise/Vibration
Description |Generation of noise/vibration by drilling and other on-site machincs and
vehicles.
Component |1. On-site machincs and vehicles in drilling and other construction works
of Cause during several month to one year period.
2. Water pumping during the project operation.
Possible {1. Impacts to human daily lifc, escapc of wild animals, growing andj
Environme- | propagation of livestock.

{Notc)
In casc of a large scheme such as the groundwater recharge and underground

dam, the impacl may be more larger.

Components|l. The project arca where is nearby a densely populated arca and/or public

usable in premises such as hospital, school, ete.
Evaluation |2. An arca where is nearby the livestock breeding and/or habitat of precious
wild life.
3. An arca where is made of soft foundation.
Counter- [1. Use of low-noisc and low-vibration machines.
measures, [2. Management of working hour.
others 3. Revision of project area.
Related {1. Inventory survey on the present fand use.
Further 2. Geological investigation.
Survey |3. Survey on live behaviour of precious wild life.
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Table 4.7. (5)

Explanatory Notes (Groundwaler D'evelopmenl)

Item

22, Land Subsidence

Description

Land deformation due (o drawdown of groundwater head by the over-draft.

of Cause

Component

1.

Over-draft of groundwater.

Possible

Environme-

ntal Impact

[

. Consolidation and shrinkage of cohesive soil layers due to drawdown of

groundwater head.

. Expansion of flood damagc arca due to malfunciion of drainage system;

obstacle on the socio-economic activitics and increasc of urban development

cost due with deformation and malfunction of infrastructure.

Components}l. The present groundwater head in the project area is already drawing down.
usable in 2. An area where cohesive soil layer is thickly deposited.
Evaluation |3. An arca where the existing borehole/well is drying up or matfunctioned.
4. An arca where the land subsidence is already taken place.
Counter- [1. Formutation of groundwatcr use plan.
measuares, 2. Control of over-draft of groundwater.
others
Related |1. Hydrogeological investigation and siudy.
Further |2. Inventlory survey on the existing water use.
Survey 3. Survey on the cxisting institutional and legistative set-ups.
4. Geological investigation and study.
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4.3. Extension of Environmental Impacts

In the implementation of socio-economic devetopment project, direel environmental

impacts majr initia‘lly be taken place, and hence, indirect impact may be extended as well, The

extending flow of cnvironmental impacts in the groundwater development scctor is shown in

Figure 4.1 below:

Table 4.8. Extending Flow of Environmental Impacts in Groundwater
Development
Facilityto | —> Access Road Pumping Fac lities

be Cause

Component| —> |Topograph Ch ange/|Operation of Site-

Opcration of  Pu mp/Engine

of Causc Spatial Occup _at’n [Machines/Ve hicles
¥ . \
y e e« e
. '
¥
¥ {
Sea-water
Over-draft | —> | Intrusion

: Environmental item which may

relate to the  realis ation of proj ect.
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Chapler §. Collection of Information Rclated to PES, IEE and EIA

5.5, Items to be discussed with the Counterpart Government in Screening and

Sco'ping _

The items to be discusscd with the recipicnt govcrnmenl on the screcning and
scoping in the stage of preliminary study are to be the envirenmental items in the check-list
shown in Chapter 4 (Scoping).

In order to smoothly make the discussion, it is recommended to requirc to the
tctated personnel of the countcrpart government to collect necessary information in advance.
Oul of environmental ilems, those items which involve a possibitity to gencrate major issucs
in future, such as sccurity, rescitiement, health/sanitation, cconomy, culture, cte. are to be

discussed in priorily.

5.2. Existence of Legislative Sef-up on EIA and l{s Counter-measure

In case that any legislative sct-up on EIA is ¢xisting in the countcrpart government,
a sufficient discussion is to be made on the applicaﬁon of existing tegislative(s) and
supplemental use of this guidelines. In case that ahy legisiative set-up on EIA is nol avaitahle
in the counterpart government or not suitable for the specific project, the discussion is to be
catefully made to clarify the major issucs in consideration of various sitvation of 1the
country and this guidclines.

5. Collection of Related Information in Preliminary Study {Abridgcment)
Chapter 6. Preparation of Report (Abridgement)
Chapter 7. Content of Terms of Reference (Abridgement)
[Appendices]
Appendix 1: References for Screening and Scoping (Abridgement)
Appendix 2: Example and Explanation on Environmental Issues in Groundwater
Development (Abridgement)
Appendix 3: Example of Counter-measures on Environmentat Impact in
Groundwater Development {Abridgement)
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Table 3.1(1)

Selected Socio-economic Indexes of Target Villages

DiStPict: Hanéng

Villages

Population

Household
Income

Livestock

Water
Supplies

Division: Bassotu
Hard : Bassotu
ulbadaw

2. Dang'aida

: Laghanga
E' Egéﬁﬁﬁga
5. Gawidu

: Hirbadaw
8. Hirbadaw
10. Mwange

: Gatanuwas
11. Handele
12. Gidika

.................

Division: Katesh
Ward : Mogitu
13. Dumbeta

: Nangwa
14, Dirmagw

: Gisambalang
Ig. (iisamoalang
10. Waranga

: Balangdalalu
Ig. Murerc
18, Diloda

h’ar‘dI : i ]
. Mingenyi
28. %sh%onga

.................

Division: Endasak
Ward21 : Measkron

: Gidahababieg
22. Gidahababieg
23. Endasaboghechan

24, Hidet

725, Bassotughang
: Siro

26, Sirop P .

27. Matangarinu

: Simbay
28. S;mbaﬁar -
29. Gidag abuk
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Table 3.1{2) Selected Socio-economic Indexes of Target Villages

District: Singida Rural

Villages

Population

Household
Income

Livestock

Water
Supplies

Division' kungi
Ward % ungl

Ongo

%: %§¥amp1t1
2' uungano
?

Kipumbuiko

12.
}E. Ujaire
15. Mkinya

: Mang onyi
16. Mang'onyi
lg. Tupéndane
18, Mwau
19, Sambaru

SO 12

Division: Thanja
Ward : Ihanja

Muhlntlrl
23. Huh1nt1r1

. Mnyange
29, Mpetu

fin,

. Isalanda

. gituntu

. Msambu

2. Nkuninkana
. Wibia

(@l iglesiurlevie)

L WO

jegede =g

=

eelesiwvic o taples)

o S uwis e eyl

>0

(ol gy |y [y o)

....................

[qpiewle s lwrle=i

QeI T

e e ]

e e vl wlw oo

Division: Sepuka

ré : Seguka
§§1m1

8: Klnt§ndaa

. g'ana

41, Mtunduru

S DgDet

L,

....................

9w le=leylew]

o Juslwnl gy
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Villages

Population

Household
Income

Livestock

Water
Supplies

Ward : Irisya
HB. Irisya’
50. Mwasutianga

o

%%

e

B
A

Division: Ntinko
Ward : Ntinko
51. utlnko :
alolo
Munghanga
pambaa

. Makuro

. Ghalunyangu
Mpipiti

. Mpoku
. Matumbo
. ﬁkongc

: Ughandi
. llﬁhamh 'B!
Wae
{.aghanida
Misinko
Msisi
Senene Mfuru

e d T
MN— OO Co=J TN
« & & 2 00

=

[=h

o

S I AT D o 2

low e lawl=_lenlgy]ns)

0

evluvlovlesl bjus

QOGO

oeluwles gy lmrie

jwwluvlunl@lvelwrlgyjus)

[@lvsis_lepisclwlon

Division: llongero
Ward : llongero
. Madamigha
% .ﬂﬁﬁa

. Mwahango
g. Mwakit%
TE. Itamuka

. Sekoutuure

: Kinyeto
. 1nye¥o
. Ntunduu
. Mkimbii -
. Minyaa
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Table 3.1(3)

District: Manyoni

Selected Socio-economic Indexes of Target Villages

Viilages

Population

Household
Income

Livestock

Hater
Supplies

Division: Manyoni

HWard Manyoni
1. Manyoni

. Klpondoda

. Mwanzi

. Muhalala

.H&mmﬁu

. Mitoo

Miwese |

Kinangali

. Majiri
. Kamenyanga
Idodyandole
Idondyandole
ungani
ashangu

jueleslurleplapluwle b

[y Lowr =l L [ e e e

QOOODOROD

jwrioolgpierloui-"tep o)

Division: Itigi
Ward s Itigi
. Itigi
Doroto
Kitaraka
San jaranda
SanJaranda
Gurungu
Kitopeni
Ipande
de
uhan
amwe u

. f{ungwa
Mwamagembe
Xitantula

Division: Kintinku
Ward : Maweni
Maweni

Makanda
Makanda
Mangasai
Kitalalo
: Kintinku
rintinku
Lusilile
Udimaa
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Villages

Population

Household
Income

Livestock

Water
Supplies

Division: Nkonko
Ward : Nkonko
U6, Nkonko

ig: MBSk,

N
6l. Cﬁgcﬁeho
kasi

b e L9 L

ard : Makuru
Gﬁ. Msememnbo
g . Saranda
. Londoni
66, Hika

: Kilimatinde
23. kilimatinde
. Solya
69, Sukamahela

Division: Kilimatinde

L oo
H
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Table 3.1(4) Selected Socio-economic Indexes of Target Villages

District: Igunga

Villages

Population

Household
Tncome

, Hater
Livestock | Supplies

Division: Mangonga
HWard : Mwashinku
. Matinje
2. Buchenjegele
ﬁ. Mondo
. Mwashiku

g. Ngulu
. imalilo
7. Mwansugho

8.
8, Chibiso
10, Bulangamllwa

KWard Ndembezi
Ndemb321

14,

15. Nti

12. Kltggglll
17. Moyofuke

Ward _ : Nkinga
. Nkinga

18

19. Ulaya
28. UgaK

21. Mwakabuta
22. Tkunguloina

Hard Chamachankola
Chamachankola

DlVlSlOﬂ rubi
Ward {gﬁru bi

24, Mw ala
25. Ka?%ngale

Ward Kinungu
26. K1nungu ‘
27. Mwandihimiji
28, Mwamapuli
22, Mwajilunga

Ward Mwamashiga
30, Mlgongwa

Ward : Ttunduru
%M. %tunduru
. Kagongwa

. ngbaﬁgturu

D1v131on Eunga
Eunga

Ward Nyandekuwa
8. N ahdekuwa
8. 55GNgo
. Itale
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- Household Water
Villages Population Income Livestock | Supplies

Ward : N

u1. Nangac: B A B c

U2, Kaumbu : A A B B

HE. Bulyangombe A B B C

i, Igogo C B B A
Ward Bukoko

142. Bukoko B B A C

46. Ipumbulya B C c C
Ward Ttubu | T

7, Ttumbu D D A A
s s B S E e

ug. Lugugu ] D A B
Ward : Sungwizi

118. Sungwilzi B D 8 B

50. Nguriti A D C B
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