9.356

9-3-7

Traffic Safety Education Program

School children usually walks in the roadside areas eve ryday near the project area, and this
situation will not likely change in the near future. Therefore, educational programs
regarding teaffic safety will be necessary to avoid traffic accidents due to a lack of safety
awareness. Compared with existing traffic conditions, future traffic speed will be higher
and mor¢ vehicles will use the road. The main aim of the proposed traffic safety education

program is to inake children understand the situation that this will create.

Audio-visual materials will be effective for this purpose. The program shall include a
specialist team that will make audio-visual tapes and visit all the schools along the planned

road area, showing the tapes and giving instruétions about traffic accidents and safety.

Roadside Planting in Urban Centers

In order to mitigale the negative impacts of air contamination and noise that will cause the
increase in future traffic flow, roadside planting in urban centers will be necessary. This

will create a beautiful urban landscape along the planned road.

The necessary locations for this purpose are Paraguarf, Caballero and Villarrica, where the

right of way of the planned road will be as small as 20 m, répresenting an adjustmént to the

‘exisling road width. The estimated quantities are as follows, and the species of trees

planted shall be carefully selected to protect against air and noise poltution, as well as to

beaulify the urban townscape.

‘e Paraguar( - length of planting 1000 m X2 (both sides)

- plant pitch §m
- total number of plants 250 trees

e Caballero - length of planting 1000 11 X 2 (both sides)
- plant pitch 8m
- total rumber of plants 250 trees

o Villarrica - length of planting 1500 i1 X 2 (both sides)
- plant pitch 8m

- tolal mumber of plants 375 trees
¢ Total 875 trees

9.3-8 Construction of Connection Slopes with Communities

Most of the road sections of the planned road will be embanked to aveid inundation during
the rainy season.  Therefore, access roads to communities will be lower than the planned

road, which is very inconvenient for pedestrians passing through junctions. Therefore, the
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entrance points fo the communities will have 1o be embanked at least at less than a 5 %
gradient of the slope from the access road to the junction. The 43 points must be
embanked, and the heights of their gap’é are grotiped as shown in Tablc 9.3.3. The design

of the embankment is shown in Figure 9.3.2.

Table 9.3.3 Estimate of Quantities for Connection Slopes

Gap level ~ Potnt | :Resjuired earth (m¥) Teotal voluime {m’) -
less than 1 m : 26 100 2,600
Imtw3im ] 1S : 480 7,200
more than 3 m 2 2,560 5,120
Total | 43 29,840

P L T

i ____J

TANIXAT

Figure 9.3.2 Design of Access Slope Scetions with Embankments

9.3.9 Work Schedule

The Environmental Mitigation Program will be mainly finalized _w'ilhin the construction
period, and will continue for 2 years after completion with respect to traffic education

programs. The time schedule for each program is as follows:

~* Table 9.3.4 Work Schedule for the Environmental Auditory Program

Year s 2 sl a ]l s | s
Sub-Program D/D Conslruction 3 Operatlion
1 | Supervision of ETAGs XXX | XXX ] XXX
2 | Mitigatocy Forestation XXX | XXX | XXX
3 | Traliic Safety Facilities 1 Xxx
4 | Traffic Safety Bducation XXX XXX
5 | Roadside Planting XXX
6 Smoothing Connéctions with Communitics XXX
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9.3.10 Cost Eslimate

The costs for the program are estimated as follows:

Table 9.3.3 Cast Estimate for the Environmental Mitigation Program

(Unit : USS)

Sub-Program Unit

Quant.

Unit Cost

Total
Amound

Su’pe'}rvi sion of ETAGs

. ¥}

Mitigatory P

Equipment an
Repons

Teavel ).

Planting

Sub Total

Traffic Safety Facilities
Pedestrian way

Jpoint} T2 560000 F 106,006

Sub Toial

- |Beports

Equipmeat and malterials

Travel

allapes st f 1)

Sub Total

Roadside Planting

Connection Slopes with Communitics

Sub Total

754,575

Contingency(10%)

- 15458

Total Amount

830,033

Note: *1 The cost for the Supenvision of ETAGs will be included in the construction supervision cost.
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9.4 Environmental Monitoring Program

9.4-1 Objcetives

The Environmental Monitoring Prograim is necessary for understanding the environmental
conditions before and after the project, and for examining unexpected environmental

‘changes during the constniction period.
9-4-2 Activities

The followirig ileins shall be nionitored periodically. :

¢ Topography, geology and soil - Perlodical inspéctioh of soil erosion and slope faiture
“etc., five tinies before, during (once a year), and after construction

e Cultural properties - Periodical inspection of archaeological sites four times beforc, and
during (once a year) construction

e Air quality - Periodical inspection and measucements of air qualily in urbari areas three
times; before, du_ring, and after construction

e Noise level - Periodical inspection and measuremcn@ of noisc level in urban areas thre¢
‘times; before, during, and after constiuction

« Water Quality - Periodical inspection and measurements of water quality in major river

points three times; before, during, and afler the construction

_ 9.4-3 Topography, Geology and Soil

1t will be necessacy to periodically inspect the conditions of the topogeaphic features and
soil for erosion, slope failure, etc., along the project road and quarry sites during the road
constriiclion period, especially during the rainy seasons and after construction is

completed,
9.4.4 Cultural Properties

No cultural properties have been identified in the area to be directly influenced by the
project, however, they may exist. It is necessary, therefore, to inspect periodically the
excavation sites in order to enshre that vatuable archacological sites or histocical propertics
in the area are not 1ost. A special team consisting of acchaeologists and their assistants is
required. ‘The inspection work will start with the collection of information about cultural
properiics in the project area at the beginning of the year, and an inspection shall be carried
out once every three months. In the final year, they shall summarize their activiliés ina

final repori.
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9.4-5

Air

It will be necessary 1o observe and measure air quality at fixed points in urban areas before
starting construction works in order to clarify the existing level. Morcover, il will be
necessary to measure air quality during the construction period in order to determine the
impact of construction machinery, as well as after construction is completed in order to
determine the impact of traffic flow. Mechanical equipment for measuring air quality will

therefore be requiced with training prOgrah;s tb_ieach personnel to use that equipment. The

monitoring items of air quatity are summarized in Table 9.4.1, -

9.4-6

9-4.7

Noise Level

Just as in the case of air quality, it will be necessary to observe and measure noise levels at
fixed points in urban arcas before slarting construction works in order to clarify the
background noise level. Moreover, it will be necessary to measure the noise level during
the construction period to determine the impact of construction machinery, as well as after

construction is completed in order to determine the impact of traffic flow. Mechanical

‘equipment for measuring noise levels will therefore be required together with training

programs to teach personnel to use that equipment. The monitoring iteis of noise level are

summarized in Table 9.4.1.

‘Water

As same as the air quatity, it will be necessary to observe and measure water quality of
rivers that are located downsteeam-side of the construclion sites before starting

construction works in order to make clear the existing water quality. Moreover, it will be

© necessary to measuce water guality during the construction period to detcomine the impact

of construction machinery, as well as after constructiorn is completed in order to determine

the impact of traffic flow. The monitoring items of water quality are summarized in Table

9.4.1.

Table 9.4.1 Necessary Measurement Components for Aif, Noise and Water

Monitoring Ttems . Measuremeni Components .
NDNO2 2502 HCO 4} TSPM (Total suspended particular mattee)
Air - 2 measucements per day; 7:.00 - 11:00 a.m. and 15:00 - 19:00 p.m.

- One point for each construction section (3 in total)

1} Noise lével  2) Traffic volume o

- 7 measucements per day at 5, 7, 10, 15, 18, 12 and 22 houss

Nolse - on¢ hundred times at intervals of five seconds

- 2 points in Paraguad and Villarrica at the both sides of the road on the
edge and 30m from the road.

1} pHt 2) Temperature 3) Conductivity 4) DO 5)1DS 6} SS 7) BOD
Water 8y CODb

- 3 measuremerds for each point

- 2 points for each construction section € 6 in total)
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9.4.8 Work Schedule for Environmental Moui(oring

The Environmental Monitoring Program will be mainty finalized within the construction
period, and will continue for 2 years after completion of construction work with respect to
air quality, noise level, and water quality measurements. The time schedule for each

program is as follows:

Tablé 9.4.2 Work Schedule for the Environmental Monitoring Program

I T N R s | 6
Sub-Program . Do Construction “{ . Operation _
1 | Topography, geology and soil XXX X 1 X i x ] xx.
2 | Cuiltural properdties XXX X . X | XX
3§ Air quality XX X X
4 | Noise . XX X X
5 | Water guality _ XX X X




9.4.9 Cost Estiimate

The costs for the program are estimated as follows:

Table 9.4.3 Cost Estimate for the Environmental Monitoring Program

(Unit : USY)

Sub-Program

Unit

Quant,

Unit Cost

Total .
Amount

Topography, Geology, and Soil
 Technical Personnel

Repodts

Bquipmentand matedials 'y

Travel

wiricaiooicod

Sub Total

cological Specialist

Culieal propedties i L

Tochmcal Personnel

2,500

i Assns!anl Personnel

Equipment and matedals " £y

2,000

1,000

Travel

A0 b i D dd

1,000

Sub Total

AirQuality

Spevialist .

10,000

5,000

3,000

Lq.___pme‘ tand 'atena!s

REpOrS o

Travel

[P I P S L I

500,

1300 |

T
1,500

1,500

Sub Total

22,300

Noise

Spocialist

Technical Personncl

Asszs!anl Pcrwnnel

' Spccla] equlpment I'or air guality

Equipment and materials

Reports - ..

Travel

03]

Sub Total

waler BT R TP R

Eqm pment and ma'mals

Repotts

Travel

a] equipment for s ety UG, LL; LIRS FOURVOVRPONE..OPNON WRRUUION L b O WO oot O

Sub Total

~ 45,600

Sub Total -

186,200

Comin&ency(ll)%)

18,620

Total Amount

204,820
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9.5 Ybycui National Park Conservation Program
9.5-1 Objectives

Ybycui National Park is Tocated 10 to 20 km south of La Colmena, in an area that will be
indirectly influcnced by the project. The pPahned road will have an indirect impact on park
operations, including an a) increase ‘in the number of fourists, b) increase in the

possibilities of illegal deforestation and hunting, c) increase in the risk of fire, etc.

“This aim of the Program is to minimize the riegative impacts caused by the project, and to-
proinote activities that will allow more people to enjoy the park’s scenic beauty, as well as

to recognize its ecological value.
9.5.2 Activitics

To achieve the above objectives, the Program shall include the following aciivities:

i) Improvement of visitors’ service facilities in the Park.

it) Enrichment of basic cquipment for inspection activitics to prevent illegal activities in
arid around the Park.

iiiy Preparation of colored brochure for promoting environmental education.
9.5.3 Tmprovement of Visitors® Service Facilitics

* In order to promote tourism in the National Park, the following basic service facilities for
park visitors shall be improved : '
i) Car parking
" 1i) Visitors® center facilities
* . jii)Gate facilities

iv) Administrative office for park maintenance and inspéction

~The detailed space program shall be defined in the detailed design period of the project.
9.-5.4 Enrichiment of Basic Equipment for Fuspection to Prevent lHegal Activities

It will be necessary to enrich basic équipment for inspection activities to prevent illegal
deforestation in the park arca. For the purpose, more equipment shall be necded. Since
iltegal activilies are expected to increase after the project road is completed, this Program
shall provide the basis for long-term activities, i.e., patrol cars, communication equipment,

ete.

9-14



9-5-5 Preparation of Colored Brochure for Promoting Environmental Education

~ In order to avoid indircct but negative impacts on the National Park, educational efforts

about environmental conservation and protection shall be enforced. In this project, it is

proposed to preparte colored brochure and to distribute thens to the public.

9-5.6 Work Schedule for Pavk Conservation Program

The Ybycui National Park Conservation Program will be mainly finalized within the
construction period, and will continue for 2 years after completion with respect to patrol
activities to prevent illegal deforestation and hunting. The time schedule for each program

is as follows :

Table 9.5.1 Work Schedule for Park Conservation Program

Year 1 : | a4 5t 6
Sub-Program L DB | . _Consleuclion Operation
1] Visitors' service facilities ‘ XX
2 | Equipment for patrols and mspccllons XX X
__] equipment . . .
3 § Preparation of brochurcs X X X

9-5-7 Cosl Estimate -

The costs for the program are estimated as follows :

Table 9. 5 2 Cost Estimate for Park Consenatlon Program

Unit : USS)

Sub Program ' Unit | Quant{ Unit Cost " Total

Amouni

‘1 | Visitors® Service Cacilitics ' 1 50,000 50,000
2 [Equipment for Pateols and Inspestions Adtiaties | | |
[Patrol Vehicle including mainienance 1] 56,0007 56,000

Tele-communication Equ:pmenl 1 40,000 40,000

Sub Total 90,000

3_| Peeparaticn of Brochures 1]  27.000 27,000

Sub Total - 167,000
Contingency(10%) : -] 16,700

Total Amount 183,700



9.6 Promotion of Social Development Program

9-6-1 Objectives

The planned road will have great indirect positive impacts on the social and economic
development of the project area. Itis proposed that some measures be introduced in order
to turn these jndiréct impacts into dircct impacts' to benefit the people in the affected
communitics. The aim of this Prograny is to realize the positive impacts of the coad, which
will provide beiter access to community facilities and equipment, and (o pronote social
“development. This- Program is also infended to mitigate the burden on réseitted

liouss:holds.
9.6-2 Activities

Among the several positive impacts of the road, the following have been selected as basic
and effective items for realizing the dire¢l effects of road development.
i) Improvement of bus services '

ii) Improvement of Primary Care Services

To mitigate the negative effects on houscholds relocated as a result of land acquisition for
the new road, assistance activitics shall be proposed.

iii) Assistance to resettied households
9.6-3 Improvenient of Bus Services

By imp‘roving the road, it will be pos:sible to provide daily and punclual bus services.
Therefore, the number of bus passengers will increase, and especially schoot children will
- have easy access to higher education facilities. To promote those positive impacts, if bus
stops along the road are built with roofs, bus bays, and concrete surfaces to ensure
" convenience and safety, the number of users will increase even further, which will, in turn,
increase the frequency of service. This will facilitate the movement of local peoples. Bus
stops should be installed at 10 locations, and the required materials are estimated as

"~ follows :
¢ Roof : Wood
“ o Pillars and Walls  : Brick and wood
¢ Floor  :Concrete
¢ Chairs : Wood
s Space 1 2mX4dm
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9.6-4 Improvement of Emergency Care Services

One of the most basic cffects of the road will be the improvement in accessibility to
hoépila!s inemergency cases. Al the moment it is very difficult to access regional hospitals
in Paraguvarf or Villarica from other towns and communities because of bad road
conditions and blockade in heavy rainy days. Therefore, an ambulance with medical
instruments such as stretchers, oxygen masks, etc. should be provided. Atthis moment, it
is recommended that one ambulance with necessary medical cquipmeént be allocated to a
town focaled central area between Paraguar{ and Villatrica for upgrading emergency

service lével in the vicinity.

'9-6-5 Assistance to Resettled Houscholds

According to the project plan, around 50 houscholds will have to be relocated as a result of
laiid acquisilion for the expansion of the right of way. Sufficient compensation will be
provided to them according to MOPC regulations. However, these houscholds will be
necessary assistance even after rescttlement because they will have deal with several social

and/or economic problems in rebuilding their lives at their new locations.

Social workers will be effective in assessing their problerms, giving adcqualé. advicc or
contacting the necessary officials. This Progran shall start before resctilement and

continue for at least two years after resettlement.

9-6-6 Work Schedule for Promotion of Social Development

The Promotion of Sociai Development Program will be mainly finalized within the
construction period, and will continue for 2 years after fconip!cgién' to provide assistarice to

resettled houscholds. The schedule for this program is as follows;

Table 9.6.1 Work Schedule for Promotion of Social Development

Year _ 1 2 3 | 4 5] 6
Sub-Program Construction - - Qperation -
1] Bus services : i - XX
2 ] Primary héalth service XX
3] Assistance to resettied houscholds XX | XX XX
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9.6-7 Cbsi Estimate

“The costs for the Program are estimated as follows :

Table 9.6.2 Cost Estimate for Promotion of Social Developmen.t

. (Unit : US$)
Sub-Program Unit | Quant. | Unit Coit Totat
. . ‘ o _ Amounl
-1 limprovement of Bus Services 10 ‘1,000 10,000
-2 {improvement of Emergency Seivices - | 80,000 __80.000
-3 |Assistance to Reseutled Households  © | . : ' i
Social Workers, o
Equipment anc :
Travel trip
Sub Total
. Sub Total
Contingency (10%)
Total
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.9-‘7‘ Summary of the Environmental Management Plan

9-7-1 Work Schedule

The work schedule for all the programs of the Environmental Management Plan is

summarized in Figure 9.7.1.
9-7.2 Cost Estimate

An estimate of the costs for all the programs of the Envitonmental Managemient Plan is
provided in Table 9.7.1.

9.7.3 Work Organization

The Environmental Management Plan shall be carried oul under the coatrol of the UA
(Environmental Unit) of the MOPC, and progress réports shall be submitted to Cl
(Inferministrial Commiittee). Each program under the Environmeéntal Management Plan

shall be carried out in close coordination with the following authorities :

& Environmental Auditory Program :UA
+ Eavironmental Mitigation Program : UA, MAG ‘
¢ Environmental Monitoring Progrant : SENASA, Ministry of Education

* Ybycui National Park Conservation Program : MAG
» Promotion of Social Development Program ¢ Local Government, Municipality
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Year 1 2 | 3 | 4 5 ] 6
Perlod Design Constiuction Qperation
Sub Program Initial Investment Afltercare

Environmental Auditory Program

AR

2

Environmental Mitigation Frogram

1 Supeivision of ETAGs

2 Mitigatory Forestation

3 Traftic Safety Facilities

Investment

_H| @ e

4 Traffic Safety Education

5 Roadside Planting

6 Smoothing Conncclions with Comnwnitics

3 Environmendal Monitoring Program
1 TFopography, Géology, and Soil Conditions
2 Culoral Propedics
3 Air Quality ]
4 Noise bovel ]
5 Water Quality ]
4 Ybycui National Park Conservation Program
1 Visitors' Seqvice Facilities
2 Eguipment for Patrols and Inspections
3 Preparation of Educational Brochures
5 Promotion of Soc¢ial Development Program
1 Improvement of Bus Services
2 Improvemcet of Emwrgency Seivices
3 Assistance to Reseliled Houscholds _
Figure 9.7.1 Work Schedule for Environmental Management Plan
Table 9.7.1 Summary of Cost Estimate of Environmental Management Plan
: . (Unit : US$
' : " Total . Initial Aftercare
Sub-Program’ . Amounl ~ Share Investment | Invesiment
i anronmenlai Auditory Program 260,700 154,550 - 106,150
2 tad Mitigation Program - | 830033 148 Lasessy [ maas0
- #] . e
SUTCIC NI S NRNTI 1T 0
165 000_' 9.6% 165,000 0
73 480
) i 20083 4 XA ) 2A003 0.
Smo-olhmg Conn-:mons with Communitics 0

Tvmalf.aphx-. .Q.c,gl.mﬁaﬁéﬁ

Environmental Monitoring Program

Wa!eruaJ:ly.

116,660
36,740

__162 800 |-

| Yycul Nationat Park Comnatwn s ea | 20,900
" [ squipment for Perols and iospections | 89,400 S 8% 1 8100} 5500
Preparation of Educational Brochures 1.7% 29,700 .

Promotion of Soclal Development T 138% | ises00 | 46300 |
wprovemeatof Bus Serviees oea [ ELo00 )T 0"
| improvement of Fmergency Services XT3 I T

- 3| Assistance 1o Resetied Houscholds 8.0% §1,300 46,200

Grand Tolal 1,715,753 100.0% 1,446,861 274 8%0

' 100.0% 84.0% 16.0%
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CHAPTER 10 CONCLUSION AND RECOMMENDATIONS

10-1 Project Outline and Environmentat Issues

The project entitled “Arterial Road Developnent Project in the Central Eastern Area in the
Republic of Paraguay * purposes the following;
» 1o develop an all-weather paved road along a roule connecting nationat roads No.2 and
No.8, through the districts of Paraguari and Guaira.
"« 10 develop a branch road from the roule above to La C()lliiéira.

The project will

¢ furiction as a bypass route for national roads No. 2 and No.7, along which much traffic is
concentrated, because it is only a trunk road connects Asuncion and the Brazilian border.

e promote - the agricultural development of the surrounding area, which has a great
po!emial' that has not yet been reatized because of the poor road conditiois, which make
access to the region difficult during the rainy season. _

s promnote the social development of the surrounding area, which is isolated from regiohal ’

service centers because of the long conmmute that is cuccently necessary.

The total length of the proposed alignment is cstimated to be 121 km. The project wiil use -
moslly cxisting road areas, expandiog the right of way to 30 -40 m. Therefore, the project
will have only a very slight negative impact on the natural environment, and the major

cavirommnental issue in this case will be the projécl’s impact on the social environment. -

The project will require involuntary n,sclilemcm of around 50 houscholds in some pauts,

but this is a very small number compared with other projects mvolvmg roads of the same
length. Land and buildings will be acquired according te the fair compensation system of
Paraguay, and they will find new lots in the same area, without any detéerioration to the
conununities. A social survey of selected residents in the projeci area as well as the mayors

of the 12 towns along the planned road revealed a strong desire to realize the project. o

The | major environmenlal issues in the project are :

. Negatwe impact on the sociat and living eavironment, including rcseulcmenl traffic
safely, alr quality, and noise problems

+ Negative impacl on the natural cnwronmenl including small-scaled deforestalion, water
control, and landscapc '

« Positive impact on the social environment, including economic activities and communily

facilities.
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10-2 Environmental Imphcf _

(1) Direct negative impact on the natural environment

Since the project road plans to mostly use the existing road, and since the road will be
newly developed in only some small areas, the direct negalive impact on the natural
environment by the project road will be very small. "The mairt impacts are expected 10 be :
» cleaving of roadside trees

e topographical changes in outside borcow pits and quarry sites

o landscape changes caused by cleaving trees, bridge cofistruction and excavation of

quarrics

The impacts described above must be mitigated with countermeasures. Other items,
identified as having negative impacts in shnilar projects, such as erosion of embankment
slopes and insufficient drainage facilities shall be avoided according to the ETAGs
(general specifications for envifonmental protection in road construction works in

Paraguay).

Fuithermore, the project expects posilive impacts on the natural environment such as
improvement of erosion control by the ptanting od vegetation atong in embankment slopes
and borrow pits, and beautification of the roadside landscape by said planting and
comtinuous road shoulders. '

(2) Direct and indirect ilegative inipacts on the social and living environments -

The Project is expecled to have the following negative impacis on the social and living
* environments. .

 Involuntary resettlemént caused by land acquisilion

¢ Decrease of agricultural lands

o Increase in the number of traffic accidents

¢ Splitting of communitics by the road embankments

¢ Possibility of damaging unexcavated cultural properties

¢ Increase of risk of fire and illegal deforestation in Ybycui National Park located about
20km south from La Colmena, as a result of a gchcml increase in traffic flow in the
surrounding area ' _

» Increased noise generation due to the increase in traffic flow and speed after.comp!etion
of the road.

Some countermeasures must be implemented to mitigate these negative impacts, and
continuous monitoring will be necessary.
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As for the resettlement of residents, because alternative routes have been carefully selected
the m}.mber of fotal houses that must be moved is estimated to be less than 50. The
‘compensation systent for resettiement is based on market prices, and relocation sites will
be available within the same towns. To improve traffic safety, it is recommended that in
sections where the planned road passes by a scheol, a salely pedesirian route should be
secured for students.

(3) Direct and indirect positive impacts on the sociat environment

The development of the project road will improve socio-cconomic conditions in the

surrounding area. The development of an all-weather road will perniit econoniic aclivities

to be conducted throughout the year without interruption. The following are the

anticipated indirect positive effects of the project road.

+ Agricultural development with the diversification of products that would be promoted by
the improvement of distribution opportonities

¢ Increase in the number of industrial development opportunities for the same reason
mentiohed above

* Young people would have better access (o higher education

¢ The mortality ratio would also decrease because of the improved availability of
emergency services

 The migration of rural peopte seeking job opportunities in urban centers would decrease

due to the improvement of commuting opportunities

Other direct posilive impacts of the project mclude _

» Increase in the number of jobs and cash-eaming opponumues in conslrucuon work
‘s Increase in the number of jobs and cash-carning opportunilies in roadside industries

* Improvement in tiving conditions due to the shortening of traveling time to the major

towns

In order to realize these map’acls as direct effects as much as possible, promotmnal

measures should be taken in line with the project.
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10-3 Environmental Management Plan and Programs

The Environmental Management Plan was proposed to minimize the negative impacts

while promoting the positive il'n'p'acts. It includes the following programs;

{ l) Environmental Auditory Program

Tts purpose shalt be carried out the comprehensive evaluation and management of all
related works involving environmental issues from the design stage of the project to a few
years after its completion. The auditors shall-be selected from interdisciplinary fields

covering the natural and social environment.

(2) Environmental Mitigation Progéam

The program shall focus on : a) supervision of ETAGs; b) mitigatory forestation; ¢} traffic
safety facilities; d} traffic safety education; €) roadside planting in urban areas, and f)

facilitating the connection of existing community roads with the planned road.

(3) Environmental Monitoring Program

‘This progeam shall be continued pericdicatly. Before, during and after the project
constriction works, it will evaluate changes in : a) topography; b) the possible existence of
~ : unexcavated cultural propestites at construction sites; ¢) air quality; d) noise levels along

“the planned road, and ¢) water quality. -

{4) F,nvironmcn_lél Conservation Program for Ybyéui National Park

'The Ybycui Nationat Park requires special attention. Because of the increase in traffic flow
-~ and the improvement of accessibility, the possibility of illegal deforestation and fise risks
will increase. Therefore, the improvemém of equipment for a palrol system and
introduction of environmental cducation program, as well as services for visitors are

- planned.

- (5) Promotion of the Social Devetopment Program

- In order to realize the full benefits of the project, measures such as the impravement of :a)
bus service facilities and b) emergency services shall be facilitated to promote social

- development in the project area. An assistance program for households that must be

"~ involuntarily resettled shall be included in the program, in addition to the compensation to
be provided for their land and buildings. '
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10-4 Conclusion and Recommendations

| (1) Conclusion

The environmental impact assessment study concluded that the project, with ils
environmental management measures, will have significant direct and indirect positive
impacts on the social environment in the project area. There will be no negative
consequenices for the natural environment if the environmental management plan is
completed and the construction work follows the regulations of the ETAGs (General
specifications for environimental protection in road construction works established by
MOPC in 1993).

(2) Recommendations

As further recommendations, in ordér to promote the indicect positive impacts of the
project, the effects of an all-weather road, the items mentioned below shoutd be planned in
coordination wilh the authorities concerned.

e Improvement of educational facilities and availability of more teachérs in major lowns
because punctual bus services will increase attendance to higher education.

s Promotion of agricultural development and technology (ransfer because transportation
cost and time-saving effects will increase the potential to diversify agro-industrial
opportunitics. ' .

* Promotion of tourism because the planned road will promotc domestic tourism, while the

utilization of untapped resources will promote regional development -
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(i)

Table 10.4.1 'y of Envi 1A
Environmental | Environmenta} Environmental Environmental Standards Direct Indirect Envi 1
Items Factors Forceast and Evaluation [ N P N Management Plan
1, T - Cleaving of Woods __ | - Most forest area is Iocated on the flat tand, : To avoid substantial changes of Monitoring Program
- Earth Work - Displacement of embankment on soft soil fayet is estimated the existing topography, and to prevent - Periodical inspection of soil
fess than 20 cm and it will be additionally embanked. natural disasters. ecosion and slop failure in the
- Cuumg sl(\pes has stable gradient accordiag to ETAGs Evaluati on : The ylvj(‘cl will not canse any earth work sites and quarsics
h of side-borrow pit is 30 - 60cm changes. But,
- Quarty sites - Toqal wlu me of rocky materials is 523,000 m3 from two sites the continuos monitoring is necessacy in
- Average depth of cut from outside borrow is 2m 1h ion period.
2. Geology and - Cleaving of Woods |- Cleaved area is generally flat Standard : To prevent soi erosion and to Monitoring Progran
Soil presceve the present soil conditions. - Periodical inspection of soil
-Constriction Camp | - Construction camps will be separately located in 3 areas. erosion and slop failure in the
All camps are fn flat and unused arva, : The project will not cause any X earth work sites and quarrics
~ Barth Work ~ Embankaicnl slapes shall be protectcd by vegelation large-scaled soil erosion if the wock casried
out according to ETAGS, therefore the
- Quarry sites - Quarry sifes shall be revegetated according to EFAGs. monitoring is nceded. The project will have
positive impact to decrease existing erosion.
3. Water - Drainage Facilities |- Road drainage facilities are planncd on the basis of the Stand:rd To avoid causing any substantial
adequate stotsi (tequency period changes of water stream.
- Bridge onstruction |- There are no steuctures in the river stream at Tebicuary Mi
River +“The project will not cause
- Existence of Road - Road embankment will not blockade flood water because of substantial changes of water stream on the
Facility adequate drainage facilitics are planned. conditions that soad drainage facilities will
intained sufficiently.
4. Fauna and <Cleaving of Woeds |- Total deforested area is 25ha. Rivetside forest along the Standard : To avoid substantially affocting ion Prograsa
Flora dm‘u iver is mostly _influenced. fauna and flora. X X Mitigatory Forestation
-l f Traffic < Th tegal ion will increase along
Flow. with the increase of Iraffic in the surroundings Evatustion : The project will cause docceasing Park Conservation Program
existing forest area, and increase illegal - Imptovement of patrol system
deforestation indirectly. for illegal activitics in the Park
5. Landscape -Cleaving of Woods  }- Cleaving woods within the right of way area of 30 - 40m is. Standard : To conserve an excellent landscape
marginal change for landscape by not ceeating any incongruitics in the area.
-Barth Work - Most part of planncd road will use existing road atea,
therefore, changes of fandscape is very limited. + The project will not geeatly
- Quarry sites - The location of quarry sites is invisible from the road and change the roadside fandscape.
local ity areas
- The location of plants will be far from towns
- Road embankment height in fow licd area is less than 2.5m,
‘Road Embankment and slopes shall be vegetated, therefore landscape change
is marginal.
-Bxistence of Bridge |- The largest brid will be hidden by gallery focest
6. Resettlement |- Land Acquisition - Land {0 be acquired is about 50% of total, 226 ha. Standacd : To avoid serious influences on the Social Development Program
- 54ha of agricoltural land and around 50 buildings shall be living basis of inhabitants by resetilement. - Assistance for resettled house-
relocated. holds
Evalvation : The project will affect around 50 X
households, therefore compensation and
| dssistance are necded. B
7. Economic - Land Acquisition - Income loss by acquired agricuttural land shati be. : To promote a solid Park Conservation Program
Activities compensated by land acquisition procedure. | of the economic activities without adversely - Improvement of visitors service
-Censteuction Camp |- Various sales to constriction camps will be expected, affecting sustainable development. facilities for tourism promolion
-lncrease of Traffic « Inccease of traffic Mlow is 10,10 20 times of the existing. Evaluation : The project will have great direct X X X
Flow i to canbe expected toincrease, | and indirect positive impact on local economy
of - Travel i g Is around 60 min. in average. such as promoting ageicultural development.
Transportation ~Transportation cost saving will diversify the agecultural ‘The negative impact such as decreasing

producis.

d Jands will be negligible.

P=Positive,
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‘Table 104.1 § y of Envir 1A [v)]
Fnvironriental | Environmental Envivonmeatal Environmental Standards Direct Indirect Environmental
Ttemis. Factors ' Forecast and Evaluation N Management Plan
8. Traffic and - Heavy Machinery |- Daily traffic volume of dump trucks in westem area of the Standard : To avoid substantial affoction on Mitigatlon Program
C |___and Dump Trucks “Eebicudry Mi River is estimated as 466 trucks. the traffic safety and the iranquil envitonment - Development of teaffic safety
Facilitles - Increase of - Traffic volume and speed will increase rapidly, for example of community facilities facilities such as signals and
| Traffic Flow in scction Sapucai - Caballero, 94 to 3,230 vehicles in 2015 pedestrian way near schools
~Improvement of Several indicect positive influcnces are expected such as Evalvation : The project will increasc quality of x | x - Traffic safety cducation with
Transportation increasing schoof attendant ratio, decreasing death ratio, tife through the all weather road scrvices. audio visual materials.
increasing living standard, ete. Social Development Program
- Improvement of bus srvicess
- Improvement of Briicrgency
The project will affect teaflic safety, care serviees.
9. Split of -Earth Work - Detour routes in the construction period will be prepared. Standard : To assist in the formation of Mitigation Program
Ce h ious and peaceful it - Construction of connection
- Bxistence of -~ Embankiment of new road will make level gap with existing stopes with local roads.
Road Emt r03d o connect with it e + The project will fiol make any X
- Increase of - A few towns shatl be affccted on the unity of community serious split of existing coramunities, but will
Traffic Flow by increase of traffic flow. affect on ions with existing roads.
10, Cultural - Barth Work - There are no sites registered as historic rvins along the Standard : To avoid damaging ruins and Monitoring Program
Properties planned coad. But, the possibility of existence is unknown, coltural propesties in the arca. - Periodical inspection avoiding
opportunitics to leose valvable
Esaluation : The project will not have large cultural propertics in the earth
possibilities to damage cultural propertics,
but the site is unknown.
1. Waste Lo Camp |- Waste from will ¢ very small yolume. Standard : To avoid affecting  natural and
-Construction - Waste from construction works will be reused and treated living envitonment of the surtoundings.
Works. by the contractor.
“Increase of Traffic |- Waste from car passengers will be very limited. Evaluation : The project will not cause any
Flow serious affection by waste.
12, Risk of - Existence of Road |- In the case that road embankmnent blockade flood waters, Standard : To avoid affecting  natural and Park Conservation Program
Hazard thece is no communities to be affected in the surroundings. living environment of the sucroundings. - Improvement of patcol system
- Increase of Traflic - Fise risk of mountain forest shall be increased generally. . for illegal activitics in the Park
Flow Evaluation : The project will cause possibilitics X
of risk of fise Indirectly along with the
increase of traffic volume
13. Air Quality |- Barth Work “Dust witl b exposed cspocially doring the dry season, if Standard : To avoid cxcooding the standard Monitoring Program
the earth work will not follow ETAGs. level of the average aif quality as foltows: - Measurement of the air quality
~lleavy Machinery |- 1F the selection of machincry is adequate, the impacts shall €O : 9 ppm (8hours) - NOx : 0.05 ppm (year) atbefore, intermediate and aftcr
and Dump Trucks belimited. the construction work
-Increase of Trafiic - The concentration of CO and NOx are predicted at Parapuari Evaluvation : The project will not excced the
Flow for 2015 as follows in daily average ; standard level of air quality. But, the
€O :0.0058 ppm, NOx : 0.0022 ppm . ‘monitoring work shatl be carried out for data
4. Noise - Heavy Machinery - There are no works to ercate heavy  noise, Standard : To avoid exceeding the standard Mitigation Program
and Dump Trucks level of the average noise as follows; - Roadside planting in urban
- Increase of Traffic |- The noise Jevels by cars are predicted at Paraguari for 2015 Day time : $56B Night time : 45 dB area for mitigating traffic noise
Flow s follows in 12 hours average ;.
Daytime : 61 dB, Nighttime : 50 dB ppm Evaluation : At the point having maximum X Monitoring Program
traffic volume, there is a possibility (o exceed - Measurement of noise level
the standard lcvel of ETAGs, therefore some at before, intermediate and after
) countermeasures are necded. the construction work

P=Positive, N=Negative

107



















	CHAPTER 9 ENVIRONMENTAL MANAGEMENT PLAN
	9-3 Environmental Mitigation Program
	9-3-6 Traffic Safety Education Program
	9-3-7 Roadside Planting in Urban Centers
	9-3-8 Construction of Connection Slopes with Communities
	9-3-9 Work Schedule
	9-3-10 Cost Estimate

	9-4 Environmental Monitoring Program
	9-4-1 Objectives
	9-4-2 Activities
	9-4-3 Topography, Geology and Soil
	9-4-4 Cultural Properties
	9-4-5 Air
	9-4-6 Noise Level
	9-4-7 Water
	9-4-8 Work Schedule for Environmental Monitoring
	9-4-9 Cost Estimate

	9-5 Ybycui National Park Conservation Program
	9-5-1 Objectives
	9-5-2 Activities
	9-5-3 Improvement of Visitors' Service Facilities
	9-5-4 Enrichment of Basic Equipment for Inspection to Prevent Illegal Activities
	9-5-5 Preparation of Colored Brochure for Promoting Environmental Education
	9-5-6 Work Schedule for Park Conservation Program
	9-5-7 Cost Estimate

	9-6 Promotion of Social Development Program
	9-6-1 Objectives
	9-6-2 Activities
	9-6-3 Improvement of Bus Services
	9-6-4 Improvement of Emergency Care Services
	9-6-5 Assistance to Resettled Households
	9-6-6 Work Schedule for Promotion of Social Development
	9-6-7 Cost Estimate

	9-7 Summary of the Environmental Management Plan
	9-7-1 Work Schedule
	9-7-2 Cost Estimate
	9-7-3 Work Organization


	CHAPTER 10 CONCLUSION AND RECOMMENDATIONS
	10-1 Project Outline and Environmental Issues
	10-2 Environmental Impact
	10-3 Environmental Management Plan and Programs
	10-4 Conclusion and Recommendations

	Cover

