6.11 Checklist

The results of Environmental Impact Assessment are inte-
grated and re-examined each road section by the Environ-
mental Checklist as shown in Table 6-28 (1), {2) and
(3). And then, over-all environmental evaluation by Envi-
ronmental Checklist is shown in Table 6-29.

As @a result of the examination using +the Environmental
Checklist, the minor influences of air quality, water
guality, noise and vibration, land, soil, water, flora,
social conditions (including wastes, relocation and safe-
ty) are evaluated. These results are mostly same as the
results of Environmental Impact Assessment.
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_Table 6-~28 Environmental Checklist

(1) Road Section - 1

between Managua and Masaya

Environmental items : Condition #*1 : Problems
: P *2 : E *3 : and notes
I. Living environment
1) Air quality : 3 : 2 : '
- Heavy machine - dust from bare
- Transportation ground by cutting
- Dust and embankment
- Quarry - no eXisting
- Traffic - enmition gas from
automobiles
2) Water quality : 2-3 s 2-3 - 8§ from bare
- Cutting ground by cutting
- Embankment and embankment
- Discherge of - treatment of SS
water pumped
- Quarry - not existing
- Waste
- Drainage - drainage, innunda-
. tion
3) Soil contamination : : :
- Waste '
4) Noise and vibration : 2-3 : 1= traffic increase
- Heavy machine - gconstruction by
-~ Transportation heavy machine
- Traffic
5) Land subsidence : 3 s 3
- Excavation
- Pumping
6) Odor : 3 : 3 ¢
- Waste
- Agphalt plant - not existing
Il. Natural environment
7) Land : 2-3 : 2-3
- Cutting ) - slope failures
- Embanking - falling stones
- Quarry - waste soils
- Waste dump area
- S0il dump area
8) Soil : 2-3 : 2-3
~ S0@il erosion - gutter, ditch
« S0il dump area - drainage
~ Drainage - resedimentation
9) Water : 2-3 : 2-3 :- drainage
- Cutting
- Embankment water course
- Water course
(Continued..)
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Problems
and notes

Environmental items : Condition *1
s+ P ¥*¥2 : E %3

e o

- Drainage
10) uUnderground water : 3
- Cutting
- Pumping
~ waste
11) Meteorology H 3 : 3
12) Sea and seashore : 3 : 3 :- not existing
- Filling
- Water course
- Drainage
13) Flora and fauna : 3 : 2-3
Cleaning - - cuttin
Cutting . . ~ domestic animals
Embankment
Parking area
- Greening
14) Landscape : 3 : 2-3 - :- planting
- Cutting
- Embankment
- Greening
II1. Social environment
15) Waste : 3 : 2-3 :- bus stop area
- Waste _ - waste soils
- Worker's facilities
16} Histrical and
cultural monuments
17) Traffic
18) Sanitary :
19) Hazards : 2- - innundation
- Flood - water course
- EBarthquake
20) Relocation :
21) Socio-~ecconomic H
condition
22) Cutting district
23) safety : := gide walk in urban
- Sidewalk area
- Domestic animals - traffic increase
24) Community : 3
25) Recreation facilities : 3
26) Water right and right
of common - - : 3 : 3

e

3 1~ water well

:- access road
~ traffic safety

Wwwww
W w

N
!

*e #0290

v
N W

e

LX)

N Ww
ww

¥ 1 : 1 : Major influence

2 : Minor influence :
3 : Very small or non influence
: Prasent environmental condition

* 2
# 3 : Environmental evaluation (Examination)
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(2) Road Section - 2 between Managua and Tipitapa and
- 3 between Nandaime and San Benito

Environmental items : Condition *1 : Problems
t P %2 : E *3 : and notes
I. Living environment :
1) Air qualitg H 3 3 : :
- Heavy machine - dust from bare
- Transportation ground by cutting
- Dust and embankment
- Quarrx - no existing.
- Traffic ~ emmition gas from
automobiles
2) Water quality : 3 : 2-3 :- S5 from bare
- Cutting ground by cutting
- Embankment and embankment
- Discherge of ~ treatment of SS
water pumped
- Quarry - not existing
- Waste
- Drainage - drainage, innunda-
tion
3) Soil contamination : : :
- Waste .
4) Noise and vibration : :— traffic increase
-~ Heavy machine - construction by
- Transportation heavy machine
- Traffic
5) Land subsidence 3 : .3
- Excavation
- Pumping
6) Odor : 3 : 3 :
- Waste
- Asphalt plant - not existing
IT. Natural environment
7) Land : 2-3 : 2-3 _ _
- Cutting -~ slope failures
- Embanking - falling stones
- Quarry - waste soils
- Waste dump area
- Scil dump area
8) Scil 2-3 : 2-3 '
- S0il erosion - gutter, ditch
- Soil dump area - drainage
- Drainage -~ resedimentation
9) wWater : 2-3 : 2-3 :- drainage
- Cutting
- Embankment water course

~ Water course
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Environmental items : Condition *3 : Problenms
: P %2 1 B *3 and notes

~ Drainage
10} Underground water
- Cutting
- Pumping
- waste _
11) Meteorology
12) Sea and seashore : 3
- Filling
- Water course
- Drainage
13) Flora and fauna : 3
- Cleaning - cuttin
Cutting - domestic animals
- Embankment
Parking area
- Greening
14) Landscape
-~ Cutting
~ Embankment
- Greening

3 : 3 :- water well

o

W

e s

3 :- not existing

W

w

: 3 :- planting

I¥I1I. Spcial environment
15) Waste 2-3 bus stop area
- Waste - waste soils
- Worker's facilities
16) Histrical and

[F%]

"
I

cultural monuments : 3 : 3 :- access road
17) Traffic : 3 : 3 :- traffic safety
18) Sanitary : 3 : 3
19) Hazards : 2-3 : 2-3
- Flood - water course
- Earthgquake
20) Relocation 3 : 3 :
21) Socig-economic 3 H 3
condition
22) Cutting district : 3 : 3
23) Ssafety : : 2-3 : 2-3 :- side walk in urban
- Sidewalk area
- Domestic animalsg - traffic increase
24) Community : 3 : 3 :
25) Recreation facilities : 3 : 3
26) Water right and right
of common : 3 : 3
*# 1 : 1 : Major influence
2 : Minor influence
3 : Very small or non influence
* 2 : Present environmental condition
* 3 : Environmental evaluation {(Examination)
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{(3) Road Section - 4 between Telica and San Isidro

Environmental items : Condition *1 : Problems
: P %2 : E *3 and notes
I. Living environment
1) Air quality : 3 H 3 : o
- Heavy machine - dust from bare
- Transportation ground by cutting
- Dust and embankment
- Quarry - no existing
- Traffic - emmition gas from
: automobiles
2) Water quality ‘ : 2-3 : 2-3 :~ 8§ from bare :
- Cutting ground by cutting
- Embankment and embankment
- Discherge of - treatment of S8
water pumped
- Quarry - not existing
- Waste _
- Drainage - drainage, innunda-
tion
3) Soil contamination :
- Waste .
4) Noise and vibration 3 : 3 :- traffic increase
- Heavy machine - construction by
- Transportation heavy machine
- Traffic
5) Land subsidence : 3 : 3
~ Excavation
- Pumping
6) Odor : 3 : 3 :
- Waste
- Asphalt plant -~ not existing
IT. Natural envirconment
7) Land 2 : 2 : : _
- Cutting - slope failures
~ Embanking - falling stones
- Quarry - waste soils
- Waste dump area
- Soil dump area
8) Soil 2-3 1 2-3 @
- Soil erosion ~ gutter, ditch
- S0il dump area - drainage
- Drainage - resedimentation
9) Water : 2-3 : 2-3 ~ drainage
~- Cutting
- Embankment water course

- Water course
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Environmental items : Condition *1 : Problems
: P %2 : E *3 : and notes

~ Drainage
10) Underground water : 3 : 3
- Cutting :
- Pumping
- waste’
11) Meteorology
12) Sea and seashore : 3 3
- Filling
- Water course
=~ Drainage
13) Flora and fauna
~ Cleaning - cuttin
Cutting - domestic animals
Embankment
Parking area
Greening
14) Landscape
- Cutting
- Embankment
- Greening

- water well

ae

4]
[V

e o

- not existing

i P b
w
N
f
W

.
w

2-3 :- planting

III. Social environment :
15) wWaste - 2-3 :- bus stop area
- Waste - waste soils

- Worker's facilities
16) Histrical and
cultural monuments
17) Traffic
18) Sanitary
19) Hazards
- Flood - water course
- Earthgquake ~ innhundation
20) Relocation : '
21) Socio-economic :
condition
22) Cutting district :
23) Safety : 2~ - side walk in urban
- Sidewalk area
- Domestic animals - traffic increase
24) Community : 3
25) Recreation facilities :
26) Water right and right
of common : 3

Y
w
(X}

- access road
traffic safety

L TN Y A 1)
e 48 24 #0e

WWwww

e 20 28 re

W WWw
W Ww

(L)
2o ae

w
we

*
e

* 1 : 1 : Major influence
2 Minor infiuence

3 : Very small or non influence
: Present environmental condition

Environmental evaluation (Examination)

* 2
* 3
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ENVIRONMENTAL MANAGEMENT PLAN

The environmental management plan is based on the results
of the prediction and evaluation concerning each environ-
mental item. It is shown in Table 7-1.

Traffic Condition

The traffic safety of pedestrian and user of transporta-
tion system at the urban areas, villages and school zones
will be influenced by increase of vehicles.

It will be necessary to ensure the safety of pedstrian by
sidewalk, pedestrian crossing (including pedestrian cross-
ing bridge at roundabout, if possible) and traffic sign
and the safety of user of transportation system by bus
stops, parking areas and traffic sign at the urban areas,
villages and school zones.

(Countermeasurements )

Traffic : Sidewalk, : Urban area, around village,
safety Pedestrian school zone
crossing,
Bus stop,

Parking area,
Traffic sign

Air Quality

Air quality is influenced by the exhausted gas and dust
by the heavy machines and dust from bare ground at the
stage of construction and by the exhausted gas abd dust
due to automobiles at the service stage.

The prediction results of NOx and CO indicate that there
will be little effect on the environment except Managua -
Masaya. The predicted concentrations of NOx and CO between
Managua and Masaya will be closed to the values of envi-
ronmental quality standard for air quality, although those
are not beyond standard values. Therefore, it will be
necessary to conduct a monitoring system for analysing air
quality. And then, in case of serious condition of air
pollution by emmittion gas from automobiles, it will be
necessary to conduct the traffic control and emmition
control.

(Countermeasurements) -
Air gquality : Traffic control : Managua - Masaya
Emmition control .
¢ Monitoring : Air pollution
monitoring system



Table 7-1 Environmental Management Plan

Environmental H Infruences : Location : Countermeasurements
items
1. Traffic iTraffic safety :Urban area, :Sidewalk, bus stop,
condition wvillage parking area
2. Alr guality :NOx, CO ' sM-MR1 :Traffic control,
empmition control
3. Water 188 :Bare ground,:Dralnage, sattling
quality asphalt. p.*2 pond, plantation
4. Noise and :Noige, wvibration:M-M, HM-T*3 :Vehicle restrictidn,
vibration speed restriction
5. soil 183, erosion tBare ground,:Drainage, slope and
drainage, hank protection.
wagte dump plantion
area
6. Land :Slopa failure, :¢ut, embank-:Slope protection
landslide, ment
falling =stone
7. Water :Innundation, :DPralnage :brainaga system
’ Bridge, culvert,
ditch, gutter
8, Flora : - :Cut, Align- :Replantation
ment
9. Landscape : - ;Cut, bypasg,:Plantation, parking
Alignment area
10.8ccial :Wagte, reloca- :Bus stop, :Garbage can, reloca-
condition tion, surplus Masaya tion, communication
soils. waste :Sidewalk, bus stop
soils, safety :
*] : Road section between Hanﬁgua. ~ Masaya
%2 : Asphalt plant {temporary)
*3 : Road section between #anagua - Tipitapa
7.3 Water Quality

The elements which will be influence Water Quality are sus-
pended solid (88) flowing from the bare ground of construc-
tion stage, namely soil dump area of surplus soils and wastes
and other facilities, including temporary and/or parmanent
machinary stockyard, temporary asphalt plant area, temporary
worker's facilities, etc. {(if planning to set up). '

The prediction results of 8S indicate that the S8 of 1007190
ppm will be generated from bare ground. The influence of the
85 on the environment will be relatively small. However, it
will be necessary to set up the drainage system and settling
ponds for precipitation of SS. '

In addition, in cases of parmanent facilities accompanied

with bare ground and the restorating areas of temporary
facilities after completion of construction, replantation
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In addition, in cases of parmanent facilities accompanied
with bare ground and the restorating areas of tTemporary
facilities after completion of construction, replantation
should be done. And then,

{ Countermeasurements)

Soil : Drainage system : Ditch, bank protection
Settling : Settling pond
Replantation
7.6 Land
The slopes of the cuts and embankments will stabilize due to
the standard slope gradient, drainage system and slope pro-
tection, including retaining walls, shotcrete, sodding, etc.
The steep slopes will stabilize due to the retaining wall,
shotcrete, etc.
In addition, there are eroded slopes (gully ewvcsion) facing
to the Masaya Lake at Nindiri, so that it is necessary to set
up the slope protection. '
(Countermeasurements)
Land : Cuts, embankments : Slope protection
retaining wall, shotcrete,
sodding
Drainage system
gutter, ditch
7.7 Water
The elements which is influenced Water are the volume of
outflow of rivers and drainage of the roads. The examined
results of cutflow indicate that there will be little change
from the present condition.
Concerning drainage of the roads, it will be necessary to set
up the drainage facilities, including gutter, ditch, etc. and
to drain smoothly until existing drainage and rivers.
(Countermeasurements)
Water : Drainage system : Gutter, ditch
7.8 Flora and Fauna

The minimized c¢ut and embankment in several places are
planed. Since most of the greenery in the project area will
be preserved, it is assumed that the influences on the fauna

are few.
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7.9

7.10

In addition, the bare grounds of soil and waste dump areas,
slopes, etc. will be planned for planting and sodding works
as: shown in Figure 7-1. The trees to be used the for plan
tation will be selected from the existing species around the
project area, iIncluding Acacia, Eucalipto, Chilamate, etc.

{ Countermeasurements)

Flora and : Plantation : Selection of trees
Fauna Replantation
Sodding
Landscape

The viewing spheres where these topography will be changed by
road improvement are limited along the existing roads, be-
cause minimized cutting and embanking areas are planned.
Therefore, it is assumed that the influences of Landscape due
to the improvement of road will be minimized.

In addition, there are several scenic places along the road
sections, so that it is possible to set up a parking area
such as Figure 7-2,

Social Condition

The surplus and waste soils occured by the road construction
will be treated at the scil dump area.

Concerning the bus stops and parking areas, it is necessary
to set up the garbage cans and to treat the waste.

In the unban area of Masaya, the relocation of several tempo-
rary workshops and private lands due to thé expansion of the
road improvement will be existed. It is necessary to manage
enough communication for understanding each other concerning
the right of land.

Traffic safety was described at Section 7.1 (Traffic condi-
tions).
(Countermeasufements)

Social condition : Wastes by construction Soil dump area

Waste - : Waste disposal
Relocation : Communication

Checklist

The integrated Environmental Checklist examined by the envi-
ronmental management plan is shown in Table 7-2.

The influences of the environmental items except Air quality,
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Noise and Vibration will be very small or minimized by the
environmental management plan. However, Air quality, Noise
and Vibration will be worse condition than the present in
gome places, therefore, it will be necessary to set up the
monitoring systems for Air quality, Noise and Vibration and
to control traffic condition depend on the result of the
monitoring.

Table 7-2 Integrated Envirommental Checklist

Environmental items : Evaluation
: E -~ 1 *2 : E - 2 *3
1) Air quality : 2-3 *1 3
2) Water quality : 2-3 : 3
3) Soil contamination : 3 : - *4
4) Noise and vibration : 2-3 : 3
5) Land subsidence : 3 : - *4
6) Odor : 3 : - *4
7) Land : 2-3 : 3
8) Soil : 2-3 : 3
9) Water : 2-3 : 3
10) Underground water : 3 : = *4
11) Sea and seashore : 3 H e %4
12) Metorology : 3 : - %4
13) Flora and fauna : 2-3 : 3
14) Landscape : 3 : 3
15) Waste : 2-3 : 3
16) Histrical and
natural monument : 3 : - 4
17) Traffic : 3 : 3
18) Sanitary H 3 : - *4
19) Hazards : 2-3 H 3
20) Relocation : 2-3 H 2
21) Socio-economic : -3 2 - *4
condition
22) Cutting district : 3 : - *4
23) Saftety H 2-3 : 3
24) Community b4 -3 : - *4
25) Recreation
facilities : 3 : - *4
26) Water right and
right of common : 3 : - *4

* 1 : 1 ; Major influence
2 : Minor influence
3 : Very small or non influence
Evaluation of the whole area
: Integrated evaluation
: Non environmental management plan

. e
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Figure 7-1 Planting
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8.

MONITORING PLAN

The monitoring i1s necessary to preserve the environmnt
during construction and service of roads. The environmen-.
tal items for monitoring consists of Air quality, Water
quality, Noise and Vibration. The components of monitoring
are shown in Table 8-1.

The Air guality, Noise and Vibration will be influenced to
the environment of Managua and Masaya uban areas depending
on the increasing of traffic volume. Therefore, it is
necessary to set up the monitoring systems for Air quali-
ty, Noise and Vibration at Managua and Masaya as shown in
Table 8-1 and to control traffic ocondition, including
restriction of traffic volume and speed of vehicle.

Suspended solid (55) of the Water quality will be influ-
enced to the environment during road construction. The
water containig much S5 drained from bare ground should be
treated 8S by settling pond before discherge to the exist-
ing drainage systems or water courses. Therefore, it is
necessary to enforce the monitoring of watching and ana-
lyzing suspended solid in the field.

Table 8-1 Monitoring

Environmental

"

Components : Location

Remarks
items :

Air quality

NOx, CO, SPM,: Managua -

Air pollution

S0Ox, HC, 03 Masaya monitoring
Noise and : dB{(aA), dB(B) : Managua - : Noise and vibra-
Vibration Masaya tion monitoring
Water gquality : S8 : Construction: S5 measurement
field




9.

CONCLUSION AND RECOMMENDATION

9.1 Conclusicn

The Environmental Impact Assessment of the poject area was
carried out at the stage of the Feasibility Study. Ten
environmental items, namely Traffic conditions, Air quali-
ty, Water gquality, Noise and Vibration, Land, Soil, Water,
Flora, Landscape and Social conditions were selected.

Concerning each environmental item, énvironmental investi-
gations of the present condition were. carried out and the
axaminations of prediction and evaluation in 2000 and 2010
were done. As results of the examinations, minor influ-
ences of the Traffic conditions, Air gquality, Water quali-
ty, Noise and Vibration, Land, Soil, Flora, Landscape and
Social conditions were extracted as shown Table 9-1.

The influences of the environmental items including Land,
Spil, Flora, Landscape and Socgial condition will be very
small or minimized by the environmental managemnsnt plan.
However, Ailr quality, Water quality, Noise and Vibration
will be worse condition: than the present in some places,
therefore, it will be necessary to set up the monitoring
systems for Air gquality, Water gquality, Noise and Vibra-
tion and to control traffic condition depend on the result
of the monitoring.

9.2 Recommendation

The monitoring is recommended to be necessary in order to
preserve the environmnt during construction and service of
roads. The environmental items for monitoring consist of
Air quality, Water quality, Noise - and Vibration. The
components of monitoring are shown in Table 9-2,



Table 9-1 Integrated Environmental Evaluation
Environmental : Evaluation : Countermeasurenents
items tE-1%2 :E-2%3 and monitoring
1. Traffic _ : 3 %1 : 3 : Sidewalk, bus stop, parking
conditions area, traffic sign
2. Air quality : 2-3 :+ 3 : Traffic and speed control,
: Monitoring system for air
pollution
3. Water quality : 2-3 : 2 : Drainage, settling pond for
suspended solid
: Monitoring for 88
4. Noise and s 2-3 : 3 : Traffic and speed control,
Vibration : Monitoring system for Noise
' and Vibration _
5. Land : 2-3 : 3 : Slope protection, planting,
: sodding, drainage
6. Soil : 2-3 : 3 : Drainage, bank protection
7. Water : 2-3 + 3 : Drainage
8. Flora : 2-3 : 3 : Plantation
9. Landscape : . 3 : 3 : Plantation
10. Soécial : 2-3 : 3 : Waste disporsal, communica-
conditions*®*4. tion, soil dump areas, side-
' walk, bus stop
# 1 : 1 : Major influence
2 : Minor influence
3 : Very small or non influence
% 2 : Evaluation of the whole area
* 3 : Integrated evaluation
% 4 : Including wastes, relocation, traffic
safety and hazards
Table 9-2 Monitoring
Environmental : Components : Location : Remarks
items
Air quality : NOx, CO, SPM,: Managua - : Air pollution
SOx, HC, 03 Masava monitoring
Noige and : dB(A), d4B(B) : Managua - : Noise and vibra-
Vibration Masaya tion monitoring
‘Water quality : SS : Construction: $S measurement

field
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Appendix

List of Flora in the Project Area
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