] B Tt g Py Lo
ae |

Legends, YMoBHI mo3HAYEHHS

:Boring locations (Nos. 11 - 13) —eo—o—:Observation of Displacement Stake (P-1,2)
no3uuii Oypinns (Nell - 13) Cnocrepexenns smimenns nani (P-1,2)
«—# :Observation of Extensometer (S-1,2)
CrnocrepexenHs ekcren3somerpa (S-1,2)

Figure 9-8-1. Map of the Complementary Survey (Route 2)
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21

------
R

*_—_
- Br-11 L=25.0m
B 0 1.5 |Topsoil
' soil with the inclusion of
i 15 3.0 |gravel, loam, cohesive soil,
; limestone gravel 10%-20%
3.0 58 Cohesive soil,
gray/gray-green
58 125 Soft_coheswe soil with good
continuity
, Cohesive soil, gray/white,
— | 125 152 with thin layer of limestone
15.2 21.8 |Dolomitized limestone
. 218 250 Limestone, grayish-white,

soft

Figure 9-8-2. Pictures of the Core Samples (Br-11)

9-26




Depth of borehole: 25.0 m

tarth mark: 18.60 m
Coordinate (WGS84/UTM zone36N):
x=5204480,720; y=415005,331

Borehole 11

T

Groundwater level: 1917 m (13.05 19)
Start date of drilling:- 01.05 19

End dafe of drilling: 01.05.19

B | S Lo §
B “ -, b~
nﬂfgr ;;i% ;ZZ;S:;;; § § Lithological description of soils
Deptn Po3dyfe | =2 B
I Soil-vegetative layer - loam, dark gray, hard, with the inclusion of
1 115 [17.10 15 '{//—T/—///- :5{1 limestane gravel up to 10%
; Loom and clay, dork gray, dark Brown, hard, with fhe inclusion (layers) of
2 |30 %60 | 15 limestone 10-20%. deluvial deposits
1] Clay, gray-green, brown-gray, hard.
— p28 Angle of sijp at a depth of 3.8 m is 70°
3 |58 (e [ 28 ]
| z Clay. green-gray. very stiff and hard.
1 Angle of stip at a depth of 6.0-11.0 m is 70°
bl nslen | 97 [
I Clay. green-gray. gray-white, hard and very stiff, with the inclusion of
1] Layers of limesfone up to 20-30%
5 [B2[340 27 [ 11
Dolomitized limestone, light gray, strongly fractured, low strength,
with tayers of clay greenish-gray, stiff and very stiff consistency of
20-25%., there are traces of water
v 19.1
-0.50
6 | 218]-3.20 6.6
Limestone grayish-white. strongly fractured, low strength
T | 25.0[-640 32

/Aa‘” Angle of slip plane s 70° from fhe harizan

Rov_|g-ty | Sheet [ 48X | Signature | Dafe

23-04-19-L

Stage Sheet Allsheet

: oo 1 6
P Cotumns of geslogical boreholes
Head of sector | Shepitchak . |os5.20m) L "ARATTA GFO"
Chief enginesr | Gabor W 05.2079

POPMAT / SIZE : A4

Figure 9-8-3. Boring Logs (Br-11)
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Bottom <

1

12

18 k

L=26.0m

5.5

Loam/cohesive soil

o
ol
|

7.2

Cohesive soil, green

~
(N
|

10.8

Cohesive soil, brown/dark
brown, hard, highly dense,
with limestone gravel

10.8 -

116

Sand/cohesive soil, with thin
layer of limestone

116 -

15.5

Cohesive soil, green, hard to
somewhat hard

155 -

18.1

Sand, medium-grained, with
light gray cohesive soil and
limestone gravel

181 -

21.0

Cohesive soil, dark brown,
somewhat hard, with sand
layers

21.0 -

25.1

Cohesive soil,
green-brown/brown-gray,
hard to somewhat hard, with
the inclusion of limestone
gravel

251 -

254

Limestone, with cohesive
soil

254 -

26.0

Cohesive soil,
greenish-brown/brown-gray,
hard to somewhat hard, with
the inclusion of limestone
gravel

Near 19.0

Groundwater level

Figure 9-8-4. Pictures of the Core Samples (Br-12)
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Figure 9-8-5. Boring Log (Br-12)
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Bottom

i

e ——— e S -ﬁl
|
135

.

Br-13 L=25.0m

0 - 0.9 |Topsoil

09 - 5.0 |Soil with the inclusion of
gravel, hard, with limestone
gravel

50 - 8.6 |Loam, light brown, hard,
with the inclusion of gravel

86 — 20.6 |Loam, dark brown, highly
dense

20.6 - 22.2 |Loam and sand, light brown,
light gray

22.2 — 25.0 |Sand, light brown, light gray

Figure 9-8-6. Pictures of the Core Samples (Br-13)
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Borehole 13 -3-

gﬁﬂfw of iﬂfigag%‘ 250 m Groundwater level: non-available (13.05.19)
arfhy mark: s m o
Coordinate (WGS84/UTM zone36N)- Start dafe of drilling:  25.04.77
x=5204231617. y=414919 764 End date of drilling: 25.04.19
BB | S loossserin] &
B “ ross-secrion) = . . L. .
Hm’;;r %g Seale 1200 § § Lithological description of soils
oepn ezt | 2 g
1 094890 09 ﬁ_ 77%2” Soil-vegetalive layer - loam, daork gray, hard
Loam, dark brown, hard, with the inclusion of limestone gravel 10-20%
2 |50 |44.80 41
Loam, light brown, hard, with the inclusion of carbonafe gravel
{Loess-like eolion-deluvial, vd)
3186 (420 36
/ Loam, dark brown, hard and very stiff, with lavers of green-gray clay, hard
/ and very stiff consistency. Angle of stip s 70°-90° (very few)
7
;zé
b | 2062920 12.0
Loam light gray, hard and very stiff, with layers of sand
5 | 2257730 1.90 20-30%
N B Medium sand, light brown, low degree of wafer salurafion,
6 | 250|280 75 © with the inctusion of gravel 10-20% (absolutely dry/

Shaet

23-04-19-L

3

Rev. | -ty | Sheet | s | Signafure | Date

@OPMAT / SIZE : A4
Figure 9-8-7. Boring Log (Br-13)
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2) Extensometer Survey
The monitoring graph of the extensometers is shown in Figure 9-8-8. Each extensometer has been
installed at the step around GL 44m. The interval of two extensometes is around 20m.

S-1: Soon after started monitoring on May 1%, the device recorded compression of 0.1mm, but there
was no movement after May 10", On June 28", tension movement was observed and on July
11", cumulative compression of 1.0mm was recorded. After that, the tension movement was
accumulated although there was a period without temporary fluctuation. The total
displacement until mid-October was +5.3mm, and the monthly average displacement since
July was +1.5 mm / month. ).

S-2: Monitoring started on May 8". The device recorded cumulative compressional moving of -2.5
mm by May 22" and the subsequent oscillations had subsided. However, the accumulation of
tension moving becomes remarkable from June 28", with cumulative tension moving of 2.3
mm till 11" July. In addition, it was confirmed that this measuring instrument was stolen with
the protection pipe at the on-site confirmation on July 30. The installation site was in a forest
that is difficult to see, and the sensor machine was buried in the ground, but it was assumed
that the sensor was taken away by a person who wanted to steal the pipe.
Although these two devices show cumulative accumulation of movement, there is no
continuous cumulative trend, and the cumulative fluctuation amount is 2 mm/ month or less.
Possibility of landslide is low, and there is a possibility of measuring the looseness of the
surface that occurred temporarily locally.

3) Pipe Strain Gauge Survey
Pipe strain gauges were installed at lower (Br-11), middle (Br-12), higher (Br-13, flat area) parts of
the site. The monitoring graphs of the pipe strain gauges are shown in Figures 9-8-9 to 9-8-11.

Br-11: During the first observation (May 3 to May 13") this device observed about 300 (p strain)
displacement at depths near GL-14 m in a clay layer which is about 1m above limestone.
However, no particular cumulative displacement has been observed since. . (363 (u-strain) as
of October 21)

Br-12: During the first and second observations, the device recorded about 400 (p strain)
displacement at the bottom of the hole and at depths near GL-23 m in a clay layer which is
below the sand layer. However, no particular cumulative displacement has been observed
since. (440 (p-strain) as of October 21)

Br-13: Except for about 100 (u strain) accumulated displacement observed at near GL-22m during
the first observation, the device has not recorded any noticeable displacement. The
cumulative value as of October 21 is only 139 (u-strain).

Normally, when landslide moving are active, the cumulative tendency of the same trend is shown at

the same time at a specific depth. In this site, cumulativeness was monitored at several depths at the

beginning, but the cumulative tendency thereafter has been calmed down. In addition, the
cumulative strain for 6 months is 500u-s or less, and the strain of these depth cannot be recognized
as slip surface moving. It is surmised that the moving at the initial stage of the moving is the
displacement until the pipe with the sensor adapts to the ground at a specific depth due to
differences in hardness and water retention of the ground.
4) Piezometer survey
The monitoring graph of the Pezometer is shown in Figure 9-8-8. Piezometers used the same holes
as the pipe strain gauges. The locations were lower (Br-11), middle (Br-12), higher (Br-13,flat area)
parts of the site.

Br-11: The groundwater level in this hole stayed at around GL-19m.

Br-12: The groundwater level of this hole stayed between GL-23-24 m.

Br-13: No groundwater was observed in this hole.

5) Displacement Stake Survey

The monitoring graph of the Displacement stakes is shown in Figures 9-8-12 and
9-18-13.Monitoring lines of displacement stake ware placed orthogonal to the landslide line as P-1 and
P-2. Most of the elevation values measured by GPS were within 0.1m. Similarly, it remains within the
coordinate range within 0.05m in the horizontal direction. When there is significant landslide activity,
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there is a tendency of subsidence and movement in a specific direction in the area other than the fixed
areas on both sides of the graph, but such tendency is not observed in this area. Therefore, there are no
moves due to landslides.

6) Evaluation for possibility of landslide

The following table shows the observed values of each monitoring device and the possibility of
landslide moving. In Route 2, there was no moving equivalent for landslide to class b, which is
evaluated as "almost definite."

Table 9-8-2. Evaluation for possibility of landslide (Route2)

Monitoring device Measured Value Value of Landslide Evaluation
Occurrence (Class-b)
Extensometer S-1:1.5mm/month Cumulative fluctuation
S-2 : -0.2mm/month amount is more than 2 mm/ c
month
Pipe Strain Gauge | Br-11: 363u/6month Cumulative strain for more
Br-12 :440u/6month than 1000u-s / month c~d
Br-13 :139u/6month
Piezometer Lower than slip surface. Higher in the landslide d
Constant deprh or no water | block.
Moving by rainfall.
Displacement Vertical: less than 0.1mm More than 0.1m inside the
Stake Horizontal: less than 0.05m | landslide block and indicate d
There is no difference for | same tendency of moving.
inside and outside of
landslide block.

The landslide moving evaluation criteria were in accordance with Table 9-8-3 prepared by JICA
Survey Team. The evaluation criteria pf extensometers and pipe strain gauges were determined based
on Tables 9-8-4 and 9-8-5 from the PWRI (Public Works Reserch Institute) Technical Note “Glidelines
for Landslide Prevention Technologies(Draft) ” (September 2007).

Table 9-8-3. Evaluation of landslide activity by variation classification
Classification Extensometer Pipe strain gauge
a/ Definite moving Active movement Definite slip surface

(more than 10mm/month)

(more than 5000 —s/month)

b,/ Almost definite
Semi deterministic moving

Slowly moving
(more than 2-10mm/month)

Semi deterministic slip surface
(more than 1000 —s/month)

C_./Continuous monitoring
neccessary
Potentially moving

Continuous monitoring requied
(more than 0.5-2 mm/month)

Potentially slip surface
(more than 100p—s/month)

d,~ Abnormal moving

Local ground deformation
Caused by other factors
(Intermittent moving)

Caused by other factors
(more than 1000p—s/month,
Short term)

*All the instruments focus on the presence or absence of variation accumulation.
Source:Arranged by JICA Survey team reference to the PWRI (Public Works Reserch Institute)
Technical Note “Glidelines for Landslide Prevention Technologies(Draft) ” (September 2007).
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Table 9-8-4. Landslide evaluation criteria based on the measurement results using a ground

Source:PWRI (Public Works Reserch Institute) Technical Note “Glidelines for Landslide
Prevention Technologies(Draft) ” (September 2007)

extensometer

Table 9-8-5. Landslide evaluation criteria based on the measurement results using a pipe strain gouge

IVIUTE LI

Type A 5.000 Significant Cumulative Yes Definite | landslide with
o colluvial deposit
Type B More than Less Pt Ves Fairly Landslide with rather
Yp 1,000 significant definite slow creep
Cumulative Presence of a slip
. Intermittent
Type C More than 100 Slight : Yes Latent stufa‘ce noteontinmec,
Di SIUTIJH!"ICE CO:“IIIUOUS
Reciirence observation necessary
More than Intermittent No slip surface exists.
Type D 1,000 None Disturbance No Abnormal | Attributable to factors

(short period)

Recurrence

other than a landslide.

Source:PWRI (Public Works Reserch Institute) Technical Note “Glidelines for Landslide
Prevention Technologies(Draft) ” (September 2007)
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Extensometer (Route?2)
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Figure 9-8-8. Monitoring Graph (Route 2: Extensometer, Piezometer)
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Br—11 Pipe Stroali 7 @ g e Ky
Depth(m) Br —11 — A 00 strain
0.0
5. 0
10 10.0{
15 156
20 50
25 5.0{
( mm)
40.0 4]
Ra i n
58 0 ] E
0.0 % o %m = nz mE D )E Eﬁﬂ 2
Da v I 2 13 2 i1 15 1 2
Mo n t h| 5 [ 6 [ 7 [ 8 9 [ 10
Year 2019
P—Strain
(u—s)
1500
1000
500
2 m
0 b
.4 m
=500
-14m:363u—s (21,/10,/2019)
-1000
-1500
Rainfall
40
mm) 20 1 a
b o %m o nn ma o H ﬁﬂ M
Day 10 20 30 10 20 30 10 70 30 10 70 30 10 20 30 10 20
Mont h 5 [ 6 [ 7 [ 8 [ 9 [ 10
Year 2019
Pipe strain gauge (Br —11)

Figure 9-8-9. Monitoring Graph (Route 2: Pipe Strain Gauge Br-11)
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1.0 50.04
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20.0 207
i / E H i
0.0 b o 2 2 an o 7 b i
Day 13 2i 13 2i 11 k 15 10 2
Viont h 5 T 6 T 7 T 8 9 T 10
Year 2019

P—-Strain

(p—s)
1500
1000
-23m:440p—-s (21,/10,/2019)
500 23
24 m
o 1
m
25 m
-500
-25m: —434u-s(21,/10,/2019)
-1000
Moving in 23m to 25m (hole bottom) occurred only in the first month. Such movement pipes may be seen as a moving value to settle in
close contact with the natural ground.,
-1500

Rainfall

407
mm) 20 E
b o % 2 o nn mE n a @ /-
Day 10 B 30 10 20 30 10 %0 30 10 70 30 10 70 R0 10 70
Mont h 5 [ 6 [ 7 [ 8 [ 9 [ 10
Yoar 2019

Pipe strain gauge (Br —12)

Figure 9-8-10. Monitoring Graph (Route 2: Pipe Strain Gauge Br-12)
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Figure 9-8-11. Monitoring Graph (Route 2: Pipe Strain Gauge Br-13)
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Figure 9-8-12. Monitoring Graph (Route 2: Displacement Stakes P-1)
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Figure 9-8-13. Monitoring Graph (Route 2: Displacement Stakes P-2)
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9-8-2 Route 3
1) Boring survey

The boring survey shown in the table below was conducted for Route 3.

Table 9-8-6. Quantity of Boring Survey for Route 3

Borehole No. Elevation (m) SUI’VZ};S epth Location GrI(;\L/lgld \(/;/:)ter
o dontaptay | 198 | 70 | CBteNEond | o
T R O i
(No. 6?r2|t1|gl plan) 331 255 eI;\I/?ts?glrie(daF;:rztdfsrl?ég) 148

Boring survey and field survey made the following information clear:

>

>

At Br-14, closest to the river, limestone appears nearly at the same elevation as the limestone
outcrops near the edge of the river.

This limestone is at nearly the same elevation at Br-15 as well, and thus is regarded as nearly
horizontal sedimentation in this area.

Despite the difficulty determining landslide surfaces from core samples, the intermixture of organic
materials, slip surface and other features of the samples from Br-15 supports the assumption that
the landslide surface is near GL-12.3 m.

As for presently confirmed deformations (that have occurred since February 2019), intermittent
small steps and cracks of the behind slope of Br-14 have been confirmed; these appear to indicate
movement of the head of a small landslide toward the river, with a layer thickness of roughly 5 m.

The following are map of the survey, pictures of the core samples and boring logs.
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Figure 9-8-14. Map of the Complementary Survey (Route 3)
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9

12

15

18

21

Bottom

Br-14 L=25.5m

0 — 0.2 |Topsoil

o'
=]
o
N

|

2.6 | Cohesive soil, green-gray

N
o
|

5.0 | Cohesive soil,
green-gray/brown-gray, hard
50 - 12.5 |Cohesive soil,
greenish-gray, hard to
medium hard

125 - 14.4 |Cohesive soil,

greenish-gray/light green,
hard to medium hard, with
the inclusion of limestone

gravel

144 - 16.0 |Limestone, fractured, with
clay layers

16.0 - 25.5 |Limestone, light gray,
fractured

Near 19.0 Groundwater level

§
e

Figure 9-8-15. Picture of the Core Sample (Br-14)
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Depth of borehole: 250 m

farth mark:
Coordinate (WGS84/UTM zane36N):

19.80 m

x=5205758,057; y=413445,552

Borehole 74

7

Groundwalter level: 19.80 m (14 05.19)
Start date of drilling: 26.04.19
End date of drilling: 26.04.19

B | S |usssecion B
. g |Cross-section] S ) ) - )
nﬂggr §§ Seole 1.200 E § Lithological description of soils
Depih [ABSolyte | =2 5
1 To2 106 0?2 T Soil-vegetative layer - loom, dork gray, hard
g‘;l | Clay. green-gray, hard. Angle of slip is 45°-60° {rarely)
2 |23 [1750 21—
7 26 [0 03 Limesfone, gray-white, sfrongly fractured, Tow sirength
[ Cloy, greemish-gray, gray-brown, hard
4 |50 [180 24 [
I Clay, greenish-gray, hard and very stiff. Angle of slip is 45°-60°
|
1 =
—
s |wes|730 | 75 {1
] Clay, greemish-gray, light gray, hord, with thin layers of
6 | %4540 19 +— limestone 15-20%
Limesfone, gray-white, sfrongly fractured, Iow sirength, with layers of
7 [ 1%6.0]3.80 1.6 clay 20-30%
Limestone, light gray, strongly fractured, weak to medium Strength
19.8
0.0
8 |20[52 9.0
Sheat
23-04-19-L ;
pev Loty | sheet [43R% | Sigpature | Dofe

POPMAT / SIZE : Ad

Figure 9-8-16. Boring Log (Br-14)
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Bottom Top

Br-15 L=26.0m

0 — 1.4 |[Topsoil

1.4 - 2.2 |Cohesive soil, green/brown

2.2 - 7.8 |[Cohesive soil,
grayish-green, hard to
medium hard

7.8 — 8.3 |Limestone, thin layer

8.3 — 12.0 |Cohesive soil,

grayish-green, hard to
medium hard

12.0 - 13.0 |Cohesive soil, dark
gray/brown, shallow
groundwater

13.0 — 18.6 |Cohesive soil, swelling

18.6 — 20.8 |Cohesive soil, green/light
gray, medium hard, with
thin layer of limestone

20.8 - 23.5 |Limestone, with inclusion of
a cohesive soil layer

23,5 — 26.0 |Limestone, fragmented core

25.8 Groundwater level

Figure 9-8-17. Picture of the Core Sample (Br-15)

9-45



Depth of borehole: 26.0 m
Earth mark: 27.00 m

Coordinate (WGS84/UTM zane3é6N):

x=5205729,465; y=413399,701

Borehale 715 =

Groundwater level: non-available (14.05.79)
Start dafe of dritling: 26.04.19
End date of drilling: 26.04.19

B | S st
A “ - a
nﬁ;gr gg ;’ZZ?:;;;; 2 z Lithological description of soils
=g ol ~
Depth |ADsolute | =2 5
[ 27 i i _
i 4 %60 m ﬁ{,} Vi /E//’I Soil-vegetative layer - loam dark gray. hard
7 1221280 0.8 é&] Clay, greenish-gray, gray-brown, hard and very sHiff.
1 \ngle of stip is 45°- 60°
1] Clay, green-gray, hard and very stiff.
P — ngle of slip is 45°- 60°
3 |18 |0 | 56—
L (8311870 05 . Limestone, light gray, strongly fractured lew strength
Z ] Clay. green-gray. hard and very shff.
] Angle of slip is 45 °-60°
— — in the range of depths 12,0-13.0 m fo black {organic)
— =
I g P
5 |6l840 | 103 —
. Clay, green-gray, light gray, very shiff, with layers of limestone
6 | mslen | 22 T 5-20%
Limestone, light gray, strongly fractured, low strength, with layers of clay
15-20%
T | 255(350 2.7
% Limestone, light gray, strongly froctured, low strength
8 [ 2.0]{1.00 2.5
Sheat
23-04-19-L ;
Rev_ | gty | heet | 205 | Signatue | Dute

POPMAT / SIZE : A4

Figure 9-8-18. Boring Log (Br-15)

9-46



12

15

18

21

25

Bottom

Br-16 L=25.0m

0 0.2 |Topsoil

0.2 3.1 |Loam, dark gray, hard

3.1 5.0 |Loam, brown/light brown

5.0 6.0 |Sand, medium to
coarse-grained, with
inclusion of gravel

6.0 7.0 |Loam, brown/light brown

7.0 9.0 |Cohesive soil,
green/green-brown, hard to
medium hard

9.0 12.5 |Cohesive soil, green-gray,
hard to medium hard, with
zone of rheological
deformation

125 14.2 |Sand, medium hard, with the
inclusion of cohesive soil

14.2 14.5 |Limestone, localized
(gravel)

145 15.8 |Cohesive soil, green-gray,
hard to medium hard

15.8 17.3 |Loam, light gray,
gray-brown, medium hard,
plastic deformation, with the
inclusion of sand

17.3 25.5 | Cohesive soil,
greenish-brown, medium
hard

14.0 Shallow groundwater

Figure 9-8-19. Picture of the Core Sample (Br-16)
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Depth of borehole: 255 m
Earth mark: 33.10 m

Coordinate (WGS84,/UTM zane36N).

x=5205694,249; y=413314,125

Borehole 716

-

Groundwater [evel: 14.8 m(14 05 19)
Start date of drilling: 26.04 19
End date of dritling: 27.04 19

Bt | S |sscecto]| 8
) o -, h-]
nl.ﬂf.gr bk ;’Z_Z?:j;gjg S Lithological description of soils
o ’ = =
Depth Ao3yfe | = E
1 To2 139 W 7 Soil-vegetative layer - logm, dork gray, hard
Loam, dark brown, hord
2 |31 [30.00 2.9
Logm, brown, light brown, hard, with layers of sad 20-30%
3 |50 2810 1.9
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Figure 9-8-20. Boring Log (Br-16)
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2) Extensometer Survey
The monitoring graph of the extensometers is shown in Figure 9-8-21. S-3 has been located on the
flat area which crossing largest scale landslide perimeter line. S-4 has been located on the lower slope
which crossing on the small landslide perimeter line. These two extensometers have been installed at
the upper area of each landslide block.

S-3: From the monitoring started till late June, this device recorded only temporary slight movement.
The cumulative compression movement of -4.6 mm was recorded between June 28" and Oct
21%, The average monthly displacement during this period is -1.3mm.

S-4: This device recorded a cumulative tension movement of + 0.4 mm until the middle of May.
Since late June, compression movement started and accumulated -12.9 mm compressional
movement until end of Sep.In early October, a tension movement of +1.9 mm was recorded.
The average monthly displacement since late June is -2.7mm.

These two devices show a commonality in the cumulative accumulation of monitoring data, with an
average movement amount of 1.3 to 2.7 mm / month. However, although the movement of the

landslide block of the assumed scale causes a tension movement peculiar to the landslide head, a

compression movement occurs, and it is considered that the relevance with the assumed landslide
block is low.

3) Pipe Strain Gauge Survey
Pipe strain gauges were installed at lower (Br-14), middle (Br-15), higher (Br-16, flat area) parts of
the site. The monitoring graphs of the pipe strain gauges are shown in Figures 9-8-22 to 9-8-24.
Br-14: This device has recorded a cumulative displacement of 824(ustrain) around GL-15m(EL+4.8
m). The trend of cumulative displacement has been moderate since mid-June.
Br-15: This device has recorded a cumulative displacement of 1593 (ustrain) around
GL-6m(EL+21.0m). The trend of cumulative displacement has been moderate since early
June.
Br-16: This device has recorded a cumulative displacement at GL-11m, 12m and the bottom of the
hole. A cumulative displacement of 1546 (ustrain) has been observed at GL-12m(EL+11.0m).
The trend of cumulative strain is clear only around GL-12m from July to August.
The pipe strain of GL-15m in Br-14 and GL-6m in Br-15 were considered to be equivalent to the
landslide block B, but the accumulation has been extremely slow since June. Contrary to this, pipe
strain around the depth of 12m in Br-16 accumulated in July to August, but no strain in other holes
were recognized at the same time, and continuity as slip surface movement was not difinite by
present data.

4) Piezometer Survey

Figure 9-8-21 shows the monitoring graph of groundwater level. Piezometers used the same hole as
the pipe strain gauges. The locations were lower (Br-14), middle (Br-15), higher (Br-16, flat area)
parts of the site.

Br-14: The groundwater level in this hole stayed around GL-20m.

Br-15: No groundwater was observed in this hole.

Br-16: The groundwater level in this hole stayed around GL-15m.

5) Displacement Stake Survey

Figure 9-8-25 shows the monitoring graph of displacement stake survey. Monitoring line of
displacement stake was placed orthogonal to the landslide line as P-3.

Most of the elevation values measured by GPS were within 0.1m. Similarly, it remains within the
coordinate range within 0.05m in the horizontal direction. When there is significant landslide activity,
there is a tendency of subsidence and movement in a specific direction in the area other than the fixed
areas on both sides of the graph, but such tendency is not observed in this area. Therefore, there are no
moves due to landslides.
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6) Evaluation for possibility of landslide

The following table shows the observed values of each monitoring device and the possibility of
landslide moving. In Route 3, moving equivalent to class b, which is evaluated as "alomost definite"
was monitored only at extensometer S-4. But there is a possibility that local displacements near the
surface have been accumulated, since the equivalent moving are not seen in other measuring devices.

Table 9-8-7. Evaluation for possibility of landslide (Route3)

Monitoring device Measured Value Value of Landslide Evaluation
Occurrence (Class-b)
Extensometer S-3 :-1.3mm/month Cumulative fluctuation
S-4 :-2.7mm/month amount is more than 2 mm/ b~c
month
Pipe Strain Gauge | Br-14: 824u/6month Cumulative strain for more
Br-15 :1593pu/6month than 1000p-s / month c
Br-16 :1546u/6month
Piezometer Lower than slip surface. Higher in the landslide d
No changes. block.
Moving by rainfall.
Displacement Vertical: less than 0.1mm More than 0.1m inside the
Stake Horizontal: less than 0.05m | landslide block and indicate d
There is no difference for | same tendency of moving.
inside and outside of
landslide block.

The landslide moving evaluation criteria were in accordance with Table 9-8-3 prepared by JICA

Survey Team same as Route 2. The evaluation criteria pf extensometers and pipe strain gauges were

determined based on Tables 9-8-4 and 9-8-5 from the PWRI (Public Works Reserch Institute)
Technical Note “Glidelines for Landslide Prevention Technologies(Draft) ” (September 2007).
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Figure 9-8-21. Monitoring Graph (Route 3: Extensometer, Piezometer)
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Figure 9-8-22. Monitoring Graph (Route 3: Pipe Strain Gauge Br-14)

9-52




Depth (m)

10 10.64

Br —15 Pipe Strain gauge ety
Br —15 2000pu-strain

( mm)

40. 0 a0

R a i n

(mm)

20. 0 % E

0.0 % o 2 o 2n ma n h a Eﬁa 2

Day 11 P 13 P 11 15 10 Pl
Month 5 \ 5 \ 7 \ S 9 \ 10
Vear 3019

P—-Strain

(p—s)
1500

-6m: 1593 pu—s (21,/10,/2019)
6

m

1000

500

UEPESGERID —

S HE B

=500

]

-1000

-1500

Rainfall

40
mm) 20 E
b o % 2 o nn mE n a ﬁ /I
Day 10 20 30 10 20 30 10 %0 50 10 70 30 10 %0 30 10 70
Mont h 5 [ 6 [ [ 8 [ 9 [ 10
Vear 2019

Pipe strain gauge (Br —15)
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Figure 9-8-24. Monitoring Graph (Route 3: Pipe Strain Gauge Br-16)

9-54



o®\ Data within £0. 1m

tEEE.28¢8

Figure 9-8-25. Monitoring Graph (Route 3: Displacement Stake P-3)

9-55



9-9 Landslide Countermeasures

Necessary measures for preserving road structures were examined based on the complementary
survey (geological survey and monitoring) results. Basic design policy of the countermeasures based
on the present landslide analysis and the slope stability analysis in each route are shown below.
9-9-1 Route 2

1) Landslide Analysis

+ As a result of geological survey, the sand layer observed at about GL 24 to 27 m of Br-11, BR-8,
Br-2 and Br-12 has a layer thickness of about 3 m and a horizontally continuous sedimentary layer.
This layer is continuously observed till the plateau on the upper slope.

» The geologic layer above this sand layer is the loam and clay layer, and no disorder was found due to
the secondary movement.

« Therefore, the ground higher than the sand layer mentioned above is likely to be a geologically stable
ground, since there is no history of landslide movement.

- On the lower slope, the sand layer mentioned above is not confirmed from the topographical position.

+ Landslide activity may become apparent in the future in the range of landslide block A with a width
of about 60m. This landslide block has step topography on the head area and spring water from the
side area affected by gully erosion.

+ In the monitoring results, remarkable change which showed signs of landslide movement was not
recognized.
Table 9-9-1. Monitoring result of Landslide(Route 2)

Devive Ne Location Value of movement Tendency of movement Class
S-1 Upper Accumulation Temporary tension moving - tension c
+5.3mm moving
Extesometer Ave. +1.5mm/month
S-2 Upper Accumulation -0.4mm | Compression — tension, theft in July d
2019
Pipe Strain Br-11 Lower 363p-s (-14m) Cun_1u|§itive deformz_itio_n only at the
Gauge Br-12 Upper 440p-s(-23m) beginning of monitoring but c~d
Br-13 Plateau 139u-s (-22m) subsequently calms down
Br-11 Lower Around GL-19m Constant depth
Ground water | Br-12 Upper Around GL-24m Constant depth d
Br-13 Plateau No water -
Moving pile P-1 Center No mov!ng - d
p-2 Upper No moving -

+ Considering comprehensively, no clear landslide moving has occurred as of July 2019. In terms of
comprehensive evaluation, this is equivalent to a landslide with a latent moving of class “c”, and it is
evaluated as “continuous observation is necessary”.

- Bridge structures are planned outside the assumed landslide block. However, it is better to take
preventive measures for landslide areas that may affect bridge structures for the future.

2) Design Policy of the Countermeasure Work

When landslide block A is activated, extrusion of soil mass to the pier (main tower) is expected. In
addition, although the groundwater level has not been confirmed in the landslide mass on the main
survey line, spring water is recognized from the sand layer on the side of this landslide block.
Therefore, it is better to stabilize by combining drainage water method. From the result of geological
survey, it is assumed that landslide is not existed from the middle to upper slopes However, in
consideration of the long-term stability of the ground during and after construction of the abutment, it
is better to set a structure that protects the abutment on the valley side. As other small scale landslide
blocks are expected to have little impact on this route, it is considered that there is no need for
countermeasures. For the longtime stability, it is necessary to consider the prevention of erosion of
Gully and the riverbank.
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3) Result of the Slope Stability Analysis

The result of slope stability analysis as follows.

Table 9-9-2. Result of slope safety analysis (Route 2)

Landslide block Safety factor Necessary Condition
Deterrence(Fsp=1.20)
Block A Fs=1.00 Pr=449.9(kN/nt) Assumed high water
(Slipsurface +3m)
Fs=1.043 Pr=353.1(kN/mi) Downed water level
(Maximum —3m)

4) Countermeasure Works
Map of Landslide Countermeasures is shown in Figure 9-9-1.

The steel pipe pile work and groundwater drainage work will secure a predetermined planned safety
factor Fs> 1.2 for the landslide block A. In addition, gabion works will have the functuion for prevent
the gully erosion. And the sheet pile at the front ground of the abutment will keep the stability of the
ground aroud the abutment structures.

The result of the countermeasure work examination and the construction cost are as follows.

Table 9-9-3. Tentative Coutermeasures and Cost Estimation (Route 2)
(Unit : 1000JPY)

Type of the countermeasures Detail Estimated direct
construction cost
Steel pipe pile(STK400) ¢406.4xt19  18.0m/pilex43piles XL
M 81,000
=774.0m
Drainage drilling(¢90mm) 25m/holex5 holesx2pont
_ 3,000
Route 2 >L=250m
oute Stability work(Abutment) Steel Sheet pile  L=11m, W=100m, 19.000
@0.6m XL=1,100m '
Protection for gully erosion Gabion workp45 cm  L=8,142m 53,000
Total 156,000

*Countermeasures for river erosion are separately booked

9-9-2 Route 3
1) Landslide Analysis

+ As a result of geological survey, it was confirmed that there is a possibility of moving of several
landslide blocks with different head positions in the soil above the limestone basement layer.

+ Monitoring result of the case of pipe strain gauges, some ground movements were identified at
specific depths. In particular, GL-15m of Br-14 matches the depth of the assumed slip surface, and
GL-6m of Br-15 has accumulated ground deformation exceeding 1600us. This movement is match to
the Type “c” as presence of a slip surface not confirmed and countinuous observation necessary. The
possibility of sliding surface connecting these two points was assumed. In addition, this landslide
surface is corresponded to the assumed third-order slide, and it calls it "landslide block B" hereafter.

+ The measuring instruments other than pipe strain gauges did not measure clear data indicating signs
of landslides, but distortion occurred at an unexpected depth in July-September at a depth of 12 m at
Br-16. Depending on the progress of the project, it is suggested to excavate Br-17 on the flat surface
behind Br-16 and check for any changes related to the same period.

In terms of comprehensive evaluation, this is equivalent to a landslide with a latent moving of class
“c”, and it is evaluated as  “continuous observation is necessary” .
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Table 9-9-4.

Monitoring Result of Landslide(Route 3)

Devive Ne Location Value of movement Tendency of movement Class
S-3 Upper Accumlation-4.6mm Accumulation only June c
Ext i Ave. -1.3mm/month
XIesometer 17g 4 Lower Accumlation-10.7 mm | Tension—No moveing b
Ave. -2.7mm/month —Compression
Br-14 | Center 824p-s (-15m) Cumulative moving is up to early
) ) Br-15 | Upper 1593p-s (-6m) June. Later, the moving was
Pipe Strain subsided. c
Gauge _ _
Br-16 | Plateau 1545p-s (-12m) The accumulation starain from
July to September is remarkable.
Br-14 | Center Around GL-20m Constant depth
Ground
water Br-15 | Upper No water - d
Br-16 | Plateau Around GL-15m Constant depth
Moving pile | P-3 Center No moving - d

+ The data of pipe strain gauge indicate the possibility of minor landslide moving. However, the
bridge structure is not planned the point which is directly affected by landslides.

« It is necessary to consider long-term stabilization measures for landslide areas, including the
areas where deformation has been occurred.

+ In addition, as explaind in Chapter 7,river bank erosion is proigression both Route 2 and 3. And
it is considered to be an immadeate cause of landslides. To account for that, riprap and river bank
protection shall be installed on river banks within the maximum landslide block.

2) Design Policy of the Countermeasure Work

+ The largest landslide block C of width 150m, and the other landslide blocks are included in the
block C.

+ On the cross-sectional view, first, second, third(Block B), and fourth-order slips(Block C) are
continuous in a positional relationship.

+ The countermeasure construction should consider for the fourth-order slip which is the most
influential when the scale is large activity.

« And the check work of the countermeasure effect is needed. The effect to the third-order
landslide which is currently moving should be checked.

+ The main countermeasure work is steel pipe piling work. Groundwater level is not observed in
landslide block, but groundwater drainage work should be considered for drainage effect for
during excess water in rainfall.
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3) Result of the Slope Stability Analysis

The result of slope stability analysis as follows.

Table 9-9-5. Result of slope safety analysis (Route 3)

Landslide block Safety factor | Necessary Condition
Deterrence(Fsp=1.20)
First order slide Fs=1.00 Pr=374.4(kN/x) No water
Fs=1.00 Pr=374.4(kN/x) No water
Second order slide Fs=1.00 Pr=646.3(kN/mt) Assumed high water
(Slipsurface +3m)
Fs=1.037 Pr=526.1(kN/nf) Downed water level
(Maximum —3m)
Thirdorder slide Fs=1.00 Pr=757.6(kN/x) Assumed high water
(Landslide block B) (Slipsurface +3m)
Fs=1.040 Pr=604.2(kN/nf) Downed water level
(Maximum —3m)
Fourth order slide Fs=1.00 Pr=836.3(kN/m) Assumed high water
(Landslide block C) (Slipsurface +3m)
Fs=1.039 Pr=669.6(kN/nf) Downed water level
(Maximum —3m)

* Assuming C = h for each target landslide, ¢ was calculated backwards with Fs = 1.00.

4) Countermeasure Works
Map of Landslide Countermeasures is shown in Figure 9-9-2.
The steel pipe pile work and groundwater drainage work will secure a predetermined planned safety

factor Fs> 1.2 for the landslide block C. In addition, it was confirmed that the safety factor Fs> 1.2 can be

secured by this measures also for the landslide block B. The result of the countermeasure work examination
and the construction cost are as follows.

Table 9-9-6. Tentative Coutermeasures and Cost Estimation (Route 3)

(Unit : 1000JPY)

Type of the countermeasures

Detail

Estimated direct
construction cost

Route 3

Steel pipe pile(STK400)

(508134

24.0m/pilex81piles XL =1,944m 340,000
Drainage drilling(K400)u | S0m/holex5holesx3 point
_ 10,000
YL=750m
Total 350,000

*Countermeasures for river erosion are separately booked
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Chapter 10 Environmental and Social Considerations

This chapter presents the results of confirmations of the need to update EIA/RAP reports drafted in
2011, and policy for additional studies of environmental and social considerations.

10-1 Basic Policy for Confirming the Need to Update EIA/RAP Reports
10-1-1 Review Implementation Flow

Figure 10-1-1 shows the implementation flow for
the confirmation of the need to update EIA/RAP
reports (“the Review”).

Source: JICA Survey Team
Figure 10-1-1. Review Implementation Flow

10-1-2 Documents Subject to the Review

Table 10-1-1 shows documents subject to the Review. A note should be made that only after JICA
Survey Team entered Ukraine, it was found that Ukraine did not approve the 2011 F/S devised by JICA
in 2011; in 2012, the Mykolaiv branch of Ukravtodor conducted the 2012 F/S (TEO), which was
approved by the Cabinet of Ministers.

10-1



Table 10-1-1. Approval Status of Documents Subject to the Review

Documents Subject to the Review

Documents
found in
this Survey

JICA
Review

Ukraine
Cabinet of
Ministers

Final Report of Preparatory Study for the Project of Construction of
Mykolaiv Bridge in Ukraine (JICA, 2011) (2011 F/S)

Complete

Environmental Impact Assessment Report for the Project of
Construction of Mykolaiv Bridge in Ukraine (JICA, 2011)

Complete

Resettlement Action Plan Report for the Project of Construction of
Mykolaiv Bridge in Ukraine (JICA, 2011)

Complete

Studies for the Environmental and Social Consideration Studies for
the Project of Construction of Mykolaiv Bridge in Ukraine (JICA,
2013)

Feasibility Study (TEO) Report for Mykolaiv Bridge Construction
Project (Ukravtdor, 2012) (2012 F/S (TEQ))

Complete

Annex 3 EIA Study Report for Mykolaiv Bridge Construction Project

Complete

(Ukravtdor, 2012)

Annex 7 RAP Study Report for Mykolaiv Bridge Construction

Project (Ukravtdor, 2012)

v Complete

Note: Additional documents subject to the Review are all in Ukrainian; the titles above were tentatively translated by JICA

Survey Team.

Source: JICA Survey Team

10-1-3 Laws and Regulations, Guidelines and Other Materials for Reference
1) Laws and Regulations, Guidelines and Other Materials in Ukraine

The table below shows laws, regulations and guidelines regarding the implementation of EIA that
have gone into effect in Ukraine since the 2011 F/S.

Table 10-1-2. EIA-Related Laws, Regulations, and Guidelines, etc.
Enacted in Ukraine since the 2011 F/S

Document Year of Overview
Enactment
Law of Ukraine on Environmental Impact 2017 Sets out matters, procedures, time
Assessment (Amended) required, reports and other details subject
to EIA and SEA
Amended the former law in order to satisfy
EU standards
With this amendment, The Law of Ukraine
“on Ecological Expertise” BP, 1995 (the
“Ecological Expertise Law”) was repealed.
Handbook for Environmental Impact Assessment 2017 Sets out implementation flowcharts,
in Ukraine frequently asked questions and other
information for EIA and SEA
Cabinet Resolution No. 1010: Cabinet of 2017 Sets out regulations for EIA exceptions
Ministers of Ukraine Resolution No. 1010 (minor changes, anti-terror measures,
On Approval of the Criteria for Determination of emergency countermeasures, etc.)
the Planned Activity, its Extension and Change
that are not the Subject to an Assessment of the
Environmental Impact
Cabinet Resolution No. 989: Cabinet of Ministers 2017 Sets out public hearing implementation
of Ukraine Resolution No. 989 methods, methods for taking minutes
On the approval of the Procedure of conducting of including records of Q&A sessions, etc.
public hearings in the process of environmental
impact assessment
Cabinet Resolution No. 1026: Cabinet of 2017 Sets out provisions for submitting EIA
Ministers of Ukraine Resolution No. 1026 reports, centralized management through
On Approval of the Procedure for the Transfer of electronic data, etc.
Documents for submission of an outcome on the
Environmental Impact Assessment and the
Procedure for maintaining the Unified Register
for Environmental Impact Assessment
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2) JICA Guidelines and Documents for Environmental and Social Considerations

The table below shows JICA’s guidelines and other documents for environmental and social
considerations that have gone into effect since the 2011 F/S.

Table 10-1-3. JICA Guidelines and Documents for Environmental and Social Considerations

Enforced since the 2011 F/S

Document Year of Enforcement Overview
Enactment | Organization
Guidelines for 2010 JICA New guidelines as a result of the consolidation
Environmental and Social of JICA in 2008.
Considerations!
Guidelines for Writing 2017 JICA Clear provisions for matters to clarify in more
Category B Project depth based on report reviews and other
Reports activities by JICA’s Credit Risk Analysis and
Environmental Review Department to date.

12011F/S mentions that the former JBIC guidelines (Japan Bank for International Cooperation Guidelines for Confirming
Environmental and Social Considerations (April 2002)) were used to conduct the study.

10-2 Review Results
10-2-1 EIA

Source: JICA Survey Team

1) Summary of Review Results

The table below shows the results of reviews of EIA reports prepared in 2011 and 2012.
Table 10-2-1. Results of Reviews of EIA 2011 and EIA 2012

Items to Include in
EIA Reports

Results of Reviews of EIA 2011 and EIA 2012

Baseline
environmental and
social conditions

Although both EIA 2011 and EIA 2012 include descriptions of baseline environmental
and social conditions (flora and fauna, pollution, etc.), it was confirmed that field
surveys were not conducted in either case.

Later, it was also confirmed that sufficient distance is still secured between the target
area of the Project and wildlife reserves, including Bird Life International IBAs. !

In addition, the Mykolaiv Oblast land use map was updated in 2015, and reflects
changes in the social environment since the previous study, including the new
construction near the artificial forest on the left bank of a facility for what appears to
be a private-sector forest industry operator, which would not be subject to resettlement
under the Project.

Partner country
systems/organizations
for environmental
and social
considerations

EIA 2011 and EIA 2012 were implemented in accordance with a former law (The Law
of Ukraine “on Ecological Expertise” BP, 1995). However, as explained previously,
the EIA Law was amended in 2017. In general, projects approved prior to the
amendment are not subject to the amended law; however, such projects are subject to
the amended law when making substantial changes to previously approved (EIA
conclusion) plans, designs, mitigation measures and other elements that have a
relatively large impact on the environment compared to the approved elements. The
appendix includes report details, projects subject to EIA and the implementation flow
set out in the Amended EIA Law.

Laws, regulations,
etc. regarding
environmental
consideration

Of the relevant laws, regulations and standards that served as references for preparing
EIA 2011 and EIA 2012, as of now, at least the following have been revised or repealed:

- The State health and safety rules and standards 2.2.7.029-99. Hygienic
requirements for the management of industrial waste and the definition of their
class of danger to the health of the population;

- State building code V2.3-4:2007. Highways. Part 1. Planning. Part 3.
Construction;

- VBN B.2.3-218-007-98. Ecological standards for highways;

HInterview with MENR (June 23, 2018).
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—  Construction standards and regulations 1I-12-77 Planning standards. Noise
protection;

—  Sanitary standards 3077-84. Sanitary standards for permissible noise in the
premises of residential and public buildings and on the territory of residential
buildings;

- Construction standards and regulations 2.04.03-85. Sewerage. Outdoor networks
and facilities;

- Health and safety rules and standards 4630-88. Sanitary rules and norms of
protection of surface water from pollution;

- Construction standards and regulations 3.05.04-85. Outdoor networks and
facilities for water supply and sewerage;

- Health and safety rules and standards 42-128-4433-87 Sanitary norms of
permissible concentrations of chemicals in the soil;

- State sanitary regulations 201-97. State sanitary regulations for the protection of
atmospheric air in the populated areas.

Methods of resolving
diversions from new
JICA guidelines

Gap analysis has not been conducted in either EIA 2011 or EIA 2012.

Roles of relevant
organizations

The details in the reports of EIA 2011 and EIA 2012 only cover the roles of relevant
organizations for the Ecological Examination as required by the former law (The Law
of Ukraine “on Ecological Expertise” BP, 1995).

Comparison and
consideration of
alternative proposals

In both EIA 2011 and EIA 2012, four alternative routes and a zero option (a proposal
to refrain from implementing the Project) were considered in terms of route length,
construction costs, ground conditions, resettlement, the location of the road as a section
of the East-West Corridor, coherence with land use plans of Mykolaiv City,
connectivity to adjacent ports and other factors. In both cases, Route 2 was
recommended as the optimal proposal.

Scoping

In EIA 2011, scoping was conducted for the construction period and the first two years
of operation period for essentially the same 31 items as the present JICA Guidelines
for Environmental and Social Considerations.

In EIA 2012, there is no mention of scoping; however, the TOR for EIA 2012 did
contain descriptions of envisioned impacts.

Impact projection

EIA 2011 listed six items subject to impact projection: 1) land acquisition, 2) soil
erosion and landslides, 3) air pollution, 4) water contamination, 5) soil contamination,
and 6) noise.

EIA 2012 listed eight items subject to impact projection: 1) micrometeorological
phenomena, 2) air pollution, 3) noise, 4) landslides, 5) water contamination, 6) soil
contamination, 7) ecosystems, and 8) land acquisition.

As for air pollution, long-term impact projections through 2035 are below the emission
cap. It should be possible to omit studies of air pollution from the additional study
items as long as there are no significant differences in the selected route, traffic demand
projections and background concentration levels from EIA 2011.

As for noise, separate projections for daytime and nighttime hours were not provided,;
therefore, it is not possible to evaluate the noise during day and night separately.

Mitigation measures

The Basin Office of Water Resources of the Southern Bug River has provided several
technical specifications (No 01-4/14/05-11 of 09/02/2011) as measures to mitigate
impact on landslides and the ecosystem. However, as the three-year period of validity
of the specifications has already passed, the project implementing agency is required
to obtain approval from the authorities before starting construction work in accordance
with Cabinet of Ministers of Ukraine Resolution No. 557 (July 12, 2005) (EIA 2011,
Appendix 5).

In addition, although the point was made at the 2011 stakeholders meeting that the
construction work would negatively impact fish spawning, no mention of impact
mitigation measures in the EIA report was found.

In this field survey, the gathering of Mykolaiv Fishery Association Decree No. 47
“Fishery Regulations Regarding Aquatic Biological Resources during the Spawning
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Season from Spring to Summer” and interviews with private-sector ocean transport
operators were used to confirm fishery restriction periods and restricted areas;
therefore, it is best to propose mitigation measures that take these findings into account.

As for mitigation measures for noise, it is necessary to conduct investigations that
incorporate results of route selection, traffic demand forecast, and surveys of areas
around noise sensitive receptors, and more. For example, if noise barriers are to be
installed, barriers that are 3 m high deliver soundproofing effect of 10 dB (A), which
would substantially reduce the number of households impacted calculated in Chapter
5

Environmental
management
plans/monitoring
plans

In light of the reviews above, environmental management plans and monitoring plans
must be revised.

Budget, finances,
implementation
system

EIA 2011 includes the cost of planting trees along roads, but budgetary measures
should also be planned for the cost of maintenance (watering, applying insecticides
and replanting dead trees as necessary, etc.) for two years after planting.

Stakeholder meetings

New stakeholder meetings are recommended because almost seven years have passed
since the last meeting in September 2011 (the participating organizations at that time
were Mykolaiv Oblast (the governor, the first deputy governor, and the heads of the
Land Resources Department and the Environmental Conservation Department), the
Mykolaiv branch of Ukravtodor, JICA Survey Team, Mykolaiv Airport, the mayor of
the town of Nova Odesa, and representatives of the Project Affected People in the Nova
Odesa district).

Notes: EIA: Environmental Impact Assessment, IBA: Important Bird Area, RAP: Resettlement Action Plan

Source: JICA Survey Team
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10-2-2 RAP

The table below shows the results of reviews of RAP 2011 and RAP 2012.

Table 10-2-2. Results of Reviews of RAP 2011 and RAP 2012

Items to Include in
RAP Reports

Results of Reviews of RAP 2011 and RAP 2012

Needs for land
acquisition and
resettlement
(including other
forms of economic
loss, etc.)

Both RAP 2011 and RAP 2012 mention of the needs of land acquisition.
It is worth noting that resettlement under the Project was not envisioned in any of the
past studies (the same applies to the ensuing matters below).

Legal frameworks for
land acquisition and
resettlement

RAP 2011 describes the framework for land acquisition set out in the Land Code of
Ukraine (2001). Although there is no mention of gap analysis between JICA
environmental guidelines at the time (the JBIC Guidelines for Environmental and
Social Considerations), WB OP 4.12 and the laws of Ukraine, the report opens with an
expression of the intent to observe the requirements of the JBIC Guidelines for
Environmental and Social Considerations in addition to the laws of Ukraine.

The 2011 F/S was the only place a matrix of detailed gap analysis could be found.

RAP 2012 does mention Cabinet of Ministers Resolution of Ukraine No. 217
(November 14, 2007) approved by the Mykolaiv branch of Ukravtodor and TOR No.
14-2/12 (February 17, 2012), but contains no mention of other legal frameworks.

Note that, at the times of each study, no squatters or encroachers without legal rights
to the land subject to acquisition were identified.

Results of population
census surveys and
financial/land surveys
for all occupants
(including gender
classifications)

Population censuses for RAP 2011 and RAP 2012 were calculated based on a letter
from the State Committee on Land Resources in Mykolaiv Region (Letter from 23.02,
2011 No. 366-1800-714/11, Annex A), and contain lists of the plots of land subject to
acquisition and all occupants. However, details such as family structure and gender
classification are unclear.

Number of PAUSs: 65 households is given as the number of PAPs, the actual number of
PAPs is unclear.

In addition, no mention of assets such as trees, facilities or the likes was found.
Cadastral data in Ukraine may not necessarily reflect reality; therefore, land surveys
must be conducted with this possibility in mind.

The cut-off date (COD) for the Project? is inconsistent; the Minutes of Discussion
(M/D) from the Fact Finding (F/F) shows that the COD is the first day of the F/S
(February 17, 2012), but the 2011 F/S says that the COD is the deadline announced by
the implementing agency within three months of project approval.

In either case, more than six years have passed since these CODs were set.

Household

finance/livelihood
surveys of lowest
20% of occupants

No mention.

Based on RAP 2011, assuming the number of Project Affected Households is 65 and
taking invalid answers and other factors into consideration, it should be sufficient to
survey 20 households (> 65 households x 20%).

Eligibility
requirements for
compensation for lost
assets and livelihood
restoration program
(Entitlement Matrix)

RAP 2011 and the 2011 F/S contain Entitlement Matrices, but RAP 2012 does not.

Plans for constructing aquaculture facilities funded by the government of Mykolaiv
Oblast 80 km upstream of Mykolaiv Bridge location as compensation to fishermen are
described on Page 71 of EIA 2011, but the validity of these plans is unclear at this point
in time.

2 World Bank OP 4.12 says that, in general, data must be updated if land acquisition has not been performed
within two years of the census survey.
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In addition, when the issue of compensation for remaining land divided as a result of
land acquisition was brought up at past stakeholder meetings, the Mykolaiv branch of
Ukravtodor responded that meetings will be held with the State Committee on Land
Resources to resolve the issue (2011 F/S, p. 6-53). However, due to the substantial
turnover in employees in the Mykolaiv branch of Ukravtodor in recent years, it is
unclear whether the information has been passed down; thus the authorities should
require a proper input of information.

Investigation and
procedures for lost
asset compensation
policy based on
replacement costs
based on studies of
the replacement
prices

In principle, the purchase prices of land for public projects are determined by
government-designated appraisers based on the Land Code of Ukraine, Article 146.

RAP 2011 does not contain specific details about replacement cost, but EIA 2011,
which was prepared during the same period, does. Page 45 and Table No. 2 with
responses from the State Committee on Land Resources on Page 102 in Appendix 3 of
EIA 2011 set out unit prices for land as well as unit prices that account for the cost of
grading, registration taxes and moving costs, which suggests that unit prices were set
with consideration given to replacement prices and costs. Here, agricultural land was
priced at 3,000-35,000 UAH/ha. These figures likely referred to the replacement value
of land (cash compensation under law and additional grant to cover the market value
of land at market price to be determined by Expert) as Entitlement (compensation
package for lost agricultural land, aquaculture ponds and fruit orchards in the
Entitlement Matrix (p. 6-50) in the 2011 F/S.

In contrast, RAP 2012 adopts the estimated unit price given in a response by the State
Committee on Land Resources in Mykolaiv Region to the Mykolaiv branch of
Ukravtodor on January 12, 2010 (TOM 7 c10-15). Here, farming land was priced at
12,000 UAH/ha, and gardening land was priced at 35,000 UAH/ha. It is worth noting
that no unit prices are required for state-owned land because the only required process
is a change of registration.

However, for several of the unit prices described above, it is not possible to confirm
coherence with compensation unit prices in the 2011 F/S (p. 6-48).

It is likely that the land prices of the State Committee on Land Resources have changed
over the years; therefore, it is probably best to obtain updated figures for replacement
costs.

Livelihood
restoration program
for
improving/recovering
eligible beneficiaries’
standard of living

RAP contained no details about livelihood restoration program. The M/D from the F/F
indicates that the Mykolaiv branch of Ukravtodor was to prepare a draft of livelihood
restoration program before the review and submit to JICA, but these documents could
not be found onsite.

Authority of
organization
responsible for
grievance redress,
and grievance redress
procedures

No information about the grievance redress mechanism was found in either RAP 2011
or RAP 2012.

According to the M/D from the F/F, it seems that a grievance redress committee for the
Project was to be established, and that the mechanism in which the committee would
reply with solutions to complaints filed by residents and others within one month of
the filing date was suggested.

Identification and
responsibilities of the
organization
responsible for
resettlement

RAP 2011 sets out a clear division of responsibilities, namely between the Mykolaiv
branch of Ukravtodor, the State Committee on Land Resources in Mykolaiv Region,
and Mykolaiv City (Mykolaiv Oblast State Administration, generally referred to as
MRA (Mykolaiv Region Administration) at the time the report was written).

Costs and financial
resources for land
acquisition and
resettlement

As mentioned previously, there was not sufficient information found on the costs and
financial resources in RAP 2011 or RAP 2012.

Monitoring system
by the implementing
agency and
monitoring form

A monitoring system and monitoring form were prepared in RAP 2011, and their
estimated costs were calculated (2011 F/S, p. A8-4 to A8-6).

Such descriptions could not be found in RAP 2012; therefore, there is a concern
regarding the monitoring implementation system, monitoring content and budgeting.

10-7




It is probably best to add grievance redress records to the monitoring form.

Public consultation No records of public consultations were found in RAP 2011 or RAP 2012.

about land

acquisition and According to the 2011 F/S, two stakeholder meetings were held, one in December
resettlement 2010, before the Project study was launched, and one in September 2011, when the

study results were being presented. No comments from PAPs were presented.
However, a basic agreement with landholders was reached in a workshop held in 2007,
and information from stakeholder meetings was published in bulletins and on websites,
which gave people opportunities to file objections. Given these facts, it appears that
people were given opportunities to participate to a certain extent.

However, roughly 10 years have passed since the conclusion of the basic agreement
with landholders; therefore, it is probably best to provide further opportunities for
discussions that include other people who will be impacted by the Project.

Note: COD: Cut-off date, F/F: Fact Finding Mission, M/D: Minutes of Discussion, PAPs: Project Affected Persons, PAUs
(PAHS): Project Affected Units (or Project Affected Households), RAP: Resettlement Action Plan

Source: JICA Survey Team

10-3 Additional Survey Policy

The following is additional survey policy.
10-3-1 Additional Survey Policy for Route 2
1) Basic Policy

For Route 2, the Cabinet of Ministers of Ukraine approved the 2012 F/S (TEO) in 2013, and the need
to conduct the study again depends on the types of changes as shown in Section 3-2. The procedure for
conducting the studies again is the same as those for the case of Route 3, which is explained later, so the
policy here is for the case in which studies do not need to be conducted again. If the studies do not need
to be conducted again, then the Law of Ukraine on Environmental Impact Assessment (2017) does not
apply, and the procedure required by Ukraine is for Ukravtodor to create documents related to
environmental and social considerations based on project plans, designs and the like from the Project
(P) stage. The items to be discussed in Project (P) are essentially the same as those from the 2012 F/S
(TEO), but because the Project (P) stage requires more highly precise discussion than the F/S (TEO)
stage,® an impact assessment must be conducted in line with the most updated laws and regulations
about the environment, mitigation measures, environmental management plans and environmental
monitoring plans must be drafted. In addition, because the roles of relevant organizations were not
clarified in EIA 2011 and EIA 2012, and because seven years have passed since the last stakeholder
meetings were held, it is important to hold stakeholder meetings again to clarify the scope of
responsibilities for relevant organizations.

These actions are also necessary to satisfy the requirements in JICA Guidelines for Environmental
and Social Considerations (2010).

2) Environmental Impact Assessment (EIA)
The following is additional survey policy.

(1) Confirm Baseline Environmental and Social Conditions

Conduct literature searches based on past research, gather data and interview relevant organizations
as necessary about the social, physical and natural environments that could be impacted by the
implementation of the proposed project. Obtain documents regarding underground facilities and other
utilities from relevant organizations. The following are survey items that require particular attention and
policies therein.

v Road traffic noise: Conduct field measurements (of equivalent noise level Laeq per unit of time at
measurement height H = 1.2 m at the boundaries between public and private property, a total of three
points including the planned locations of interchange construction and the residential area adjacent
to the right bank over a period of three days including two weekdays and one holiday, and over a 24-

3Interview with local consultants in Ukraine (August-November 2018)
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hour period). In addition, during noise surveys, confirm the topography, planimetric features and
other properties of areas alongside roads (for example, the locations and types of houses nearby, the
actual state of use, and the state of the ground surface) through interpretation of satellite images or
interviews with residents in the area.

v" Soil erosion and landslides: Field surveys will not be conducted as part of the EIA survey because
the consolidated results of the geological surveys conducted by the JICA survey team from 2018 to
2019 should serve as reference material. The same applies to subsequent items. Be careful to avoid
including the expense of landslide countermeasures twice (in both the geological survey and
environmental and social consideration items).

(2) Laws and Regulations, Standards, Programs and Organizations regarding Environmental
and Social Considerations in the Partner Country

Many laws related to the environment in Ukraine referenced in the 2012 F/S (TEO) have been
amended or abolished; therefore, confirm the content and relevant organizations, namely the supervising
government agencies.

Confirm the procedures required by Ukrainian laws and regulations as to the selection of multiple
sites for soil borrow pits and disposal yards.

Also include discussion of standards set out in the Environmental, Health, and Safety (EHS)
Guidelines of the WB Group.

(3) Comparison and Consideration of Alternate Proposals

Conduct comparison and consideration of multiple alternate proposed routes, including a zero option
(a proposal in which the project objectives can be achieved without implementing this type of project),
based on the results of the most recent surveys. The results of surveys conducted by the JICA survey
team from 2018 to 2019 should serve as reference materials for summaries of the routes (length,
alignment, and structure types), technical evaluations and evaluations of economic efficiency.

(4) Scoping

Narrow down impact items by performing scoping excersise for the selected route as a result of the
alternative analysis. Evaluate at three different stages of the Project; before construction, during
construction, and the first two years operation of the Project.

Scoping involves assigning the following four assessments and listing the reasoning for those
assessments.

A+/-: Significant impact (positive or negative), B+/-: Some level of impact (positive or negative), C:
Level of impact unclear (surveys and consideration required, and the level of impact will become clear
during the survey process), D: Hardly any impact

(5) Impact Projection

Project the impact of the impact items that resulted from the scoping. In the course of conducting the
environmental impact assessment of the road, it should be possible to obtain information about future
traffic volumes per lane/type of vehicle per hour, projections of alignment and numbers of lanes for the
target road, average traffic speeds, ratios of daytime traffic to nighttime traffic, percentages of heavy
vehicle traffic, standard sections that clearly delineate boundaries between public and private property,
ground surface characteristics and more from the F/S (TEO) and Project (P).

As for air pollution, the intent is to use the results of long-term projections through 2035.

(6) Impact Assessments

Use the results of impact projections to conduct impact assessments based on maximum allowable
concentrations (MAC) of emissions regulation values set out in Ukrainian environment-related
regulations, and the Environmental, Health, and Safety (EHS) Guidelines of the WB Group.
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(7) Mitigation Measures and Environmental Management Plans

Use the results of the impact assessments to consider mitigation measures, and use those results to
discuss each impact item for each of three time periods: before construction, during construction, and
once the structure is put into service. In order to ensure the effectiveness of the proposed mitigation
measures, discuss the implementing agencies, responsible organizations and expenses of each of the
measures.

Expenses include project costs.

(8) Environmental Monitoring Plans
In order to fully and faithfully monitor the implementation of items listed in environmental
management plans, write out a list of monitoring items, methods, frequencies, assessment criteria,
guidelines or limit value, locations, implementing agencies and expenses for each assessment item.
Expenses include project costs.

(9) Implementation System

Create written implementation system charts for environmental management plans and environmental
monitoring plans for each of two time periods: during construction and the first two years of operation
once the structure is put into service. In addition, write out a system for redressing grievances about
environmental matters. In the course of creating these implementation systems, conduct confirmations
using the results of stakeholder meetings as follows.

(10) Stakeholder Meetings

Conduct stakeholder analysis in the initial stage of the additional surveys, and use the results to
consider the meeting agenda, location, participants, schedule and other matters.

At the very least, stakeholder meetings that include PAPs should be held in the initial stage of the
additional surveys and at the draft final stage. Note that field survey procedures do not set out a particular
number of focus group discussions, meetings with individuals or the like to conduct; conduct these types
of meetings as necessary.

3) Land Acquisition and RAP
The following is additional survey policy.

(1) Census Surveys and Asset/Property Surveys
Past surveys did not produce enough information about the following points; keep them in mind and
gather enough information about them in the course of conducting census surveys and asset/property
surveys of all owners subject to land acquisition or relocation under the project.
i. Properly calculate the number of project affected units (PAUs) and project affected persons
(PAPSs)
ii.  Use age range, gender, disability and other information from the census to identify households
that qualify as socially disadvantaged people
iii.  Consider realistic solutions to the mismatch between the areas of planimetric features registered
in the State Service of Ukraine for Geodesy, Cartography and Cadastre Ukraine as Public Cadastre
Card (PAC) and the areas measured through electronic GIS data by the survey team
iv.  Organize the handling of remaining land which is not to be affected but out of value for land
owner due to its unproductive shape or size.
v. Seta clear cut-off date
vi.  As part of asset surveys, conduct surveys and calculate volumes of agricultural products and fish
catches by PAPs
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The following are templates for reference in consolidating survey results.

Table 10-3-1. Census Survey Results (Reference Template)

Type of loss

No of PAUs

No of PAPs

Legal | lllegal

Total

Legal

Illegal | Total

Required for displacement

HH (Structure owner on Gov. land)

HH (Structure on Private land)

HH (Tenants)

CBEs (Structure owner Gov. land)

CBEs (Structure owner on Private land)

CBEs (Tenants)

~N (OO [WIN|F

Community owned structures including

physical cultural resources

Not required for displacement

8 Land owners

9 Wage earners

Grand Total (1-9)

HH: House Hold,

CBEs: Commercial and Business Enterprises

Table 10-3-2. Results of Survey of Land and Assets Impacted by the Project (Reference Template)

Land
Category Land type aliectiuie Total
(m2)
1 Village A Farm land 1,000 1500
2 tHiage Housing land 500 '
3 Village B Government land 800 850
4 Hiage Commercial land 50
Buildings
. Affected area
Category Quantity (m2) Total
| 1] Private (Residential)
| 2 | Village A Private (Warehouse)
3 Public assets
4 | Village B Shops
Other assets including agricultural products, fishery products, fruit orchard, livestock
. Affected area
Category Quantity (m2) Total
1) Fish ponds 3 200
—1 Village A
2 Lemon trees 30 -
| 3] Village B Pain trees 500 1,000
4] Mg White birch 10 ;

(2) Socioeconomic Surveys

Write out basic information about the socioeconomic characteristics of households receiving
compensation, targeting at least 20% of impacted households. Include employment, household structure,
income (official/unofficial), standard of living and other information with the aim of using this
information to consider specific measures for compensation and support in the future.
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(3) Specific Measures for Compensation and Support

Create requirements for beneficiaries (commonly called as an Entitlement Matrix) for the Project in
light of entitlement matrices developed for past surveys, the results of additional surveys (census surveys,
asset/property surveys and socioeconomic surveys), and reviews of entitlement matrices for similar WB
donation projects.*

Total compensation for loss is calculated based on the replacement cost (See Table 10-3-3 below).
Include a written description of the basis for the calculations in the report or attach relevant materials.

In addition, use the results of asset/property surveys and socioeconomic surveys to develop an income
restoration program (IRP) (for example, vocational training or support for purchasing materials for
agriculture or aquaculture).

Table 10-3-3. Description of Replacement Cost

Land Agricultural The pre-project or pre-displacement, whichever is higher, market value of land
Land of equal productive potential or use located in the vicinity of the affected land,
plus the cost of preparing the land to levels similar to those of the affected land,
plus the cost of any registration and transfer taxes
Land in The pre-displacement market value of land of equal size and use, with similar or
Urban Areas | improved public infrastructure facilities and services and located in the vicinity
of the affected land, plus the cost of any registration and transfer taxes.
Structure | Houses and The market cost of the materials to build a replacement structure with an area
Other and quality similar or better than those of the affected structure, or to repair a
Structures partially affected structure, plus the cost of transporting building materials to the
construction site, plus the cost of any labor and contractors’ fees, plus the cost
of any registration and transfer taxes.

Source: JICA (2017) Guidelines for Writing Category B Project Reports,

Annex 1 Key principle of JICA policies on involuntary resettlement

(4) Grievance Redress Mechanism (GRM)

In similar projects funded by the WB, it has been reported that various grievances came to light after
the commencement of construction due to the low level of familiarity with the Ukraine’s grievance
redress mechanism and delays in the process of establishing a liaison for redressing grievances on the
Ukravtodor website. It has also been reported that grievances have been redressed continuously during
construction and through project completion based on the following flow.

i.  The construction contractor organizes grievances specific to the project with support from the

construction supervision consultant

ii. Oblast governments organize other grievances from communities

iii.  Social environment experts procured to specialize in the Project organize the grievances from the
first two steps, and submit them to the project manager

iv.  The project manager reports records of grievance redress along with quarterly reports to the WB

4 Ukravtodor (2017) Addendum to the Resettlement Action Plan, SECOND ROAD SECTOR IMPROVEMENT PROJECT
(P-127156), UKRAINE
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| PAPs, Local Community, etc. |

Project specific
grievance Monitoring gfi,;ignces
Assist, Supervise A 4
| C/S Consultant |<_’| Contractor | | Oblast |
Reporting
l Reporting fg;g; dslzg ot Recording
Sociologist

(RAP Specialist) [

Reporting
l Reporting
Project Manager Reporting > World Bank
(PM) (W/B)

Quarterly

Report

Source: Prepared by the JICA Survey Team based on Ukravtodor (2017) Addendum to the Resettlement Action Plan,
SECOND ROAD SECTOR IMPROVEMENT PROJECT (P-127156), UKRAINE

Figure 10-3-1. Grievance Redress Mechanism for Similar Projects in the Ukrainian Road Sector

Therefore, during additional surveys, conduct interviews of relevant people based on the figure above,
and consider an appropriate grievance redress mechanism for the Project. In particular, because the
figure does not clarify the positioning of Ukravtodor (the Project implementing agency) and the State
Land Committee (SLC), and because means and methods of communicating information to PAPs and
local communities and other legal measures for cases when grievances are not resolved are unclear,
confirm these issues and consider ways to ensure simplicity, convenience and transparency.

(5) Implementation System for Land Acquisition and Resettlement
Use the results of the aforementioned surveys to reconfirm the implementation system for land
acquisition and resettlement set out in RAP2011, and revise the system as necessary.

(6) Implementation Schedule
i. Pay particular attention to the following items in the course of creating the implementation
schedule for land acquisition and resettlement with the aim of minimizing the impact to PAPs.
ii.  Construction schedule
iii.  Ukrainian government fiscal year schedule
iv.  Seasonal schedules for the livelihoods and lifestyles of PAPs (planting schedules for agriculture,
fishing seasons for fishery, school terms and summer/winter vacations, etc.)

(7) Expenses and Financial Resources

Calculate budget for compensation for permanent or temporary loss due to project implementation,
and the expenses of resettlement support, the income restoration program, and RAP implementation
(including personnel expenses for the implementation and monitoring and contingency). In addition,
clarify the source of finances for that budget, and reflect it in the Project cost.

(8) Monitoring System and Monitoring Form

For the monitoring system, refer to items in the RAP implementation system. Use the results of
reviews of similar projects to consider adding a column for grievance redress records on the monitoring
form attached to the 2011 F/S. Set an appropriate monitoring period upon considering the time required
for income restoration by PAPs.

10-13



In addition, create and attach TOR for the implementation of external monitoring by universities,
NGOs and other third-party organizations.

(9) Public Consultations

Upon considering the burden and level of convenience to PAPs, consider scheduling public
consultations about land acquisition and resettlement at the same times as stakeholder meetings for the
environmental impact assessment.

Attach records of all consultations (dates, places, agendas, records of Q&A, and numbers, affiliations
and genders of participants) and lists of participants to additional survey reports.

10-3-2 Additional Survey Policy for Route 3

Although the origin of Route 3 is the same as that for Route 2, which was approved by the Cabinet of
Ministers in 2013, the route of the bypass and the location of Mykolaiv Bridge are different. In addition,
Route 3 passes through the residential area on the right bank of the Southern Bug River and would
require the demolition of dozens of houses and the relocation of their inhabitants; significantly, the 2012
F/S (TEO) makes no mention of this. Therefore, the selection of Route 3 would result in environmental
and social impacts not discussed in the 2012 F/S (TEO). In light of this fact, the possibility of undergoing
the F/S (TEO) procedure again has been suggested, and in that case, the new F/S (TEO) procedure is
subject to the Law of Ukraine on Environmental Impact Assessment (2017).

Appendix 7 contains the requirements of the Law of Ukraine on Environmental Impact Assessment,
which are generally equivalent to the requirements of JICA Guidelines for Environmental and Social
Considerations (2010); the requirements of the JICA guidelines are more comprehensive. Therefore,
most of the additional survey policy for Route 2 created to comply with JICA Guidelines for
Environmental and Social Considerations also applies to Route 3. However, the following differences
in additional survey policy must be noted.

v EIA based on the Law on Environmental Impact Assessment must be conducted in addition to F/S
(TEO) (Refer to Figure 3 in Appendix 7). Submit the Letter of Intent and the EIA Study Report to
NENR.

v Compensation for loss of residence facilities will be added to the resettlement action plan (RAP),
which will result in the diversification and increase in the scale of PAPs. In addition, there is likely a
definite number of landowners and residents who will unexpectedly become PAPs. Suddenly
publicizing a Letter of Intent could cause confusion in communities; therefore, it is necessary to
proceed carefully with meetings with local stakeholders in an effort to create an understanding of the
need for the construction of Route 3.

v Changing from Route 2 to Route 3 will have an impact on the development plan for Mykolaiv City;
therefore, the required procedures and the schedule for them must be confirmed.

10-14



Chapter11 Review of the Construction and Procurement Plans

11-1 Basic Policies on Construction Plans
11-1-1 Policy on Natural Conditions
1) Temperature and humidity

According to temperature records over the past 10 years in Mykolaiv, temperatures in summer and
winter vary greatly: average temperatures in December, January and February are around 4°C or lower
with river freeze whereas temperatures in July and August average around 24°C. Moreover, depending
on the year, it is possible for summer temperatures to exceed 25°C. Taking this into account, concreting
measures that meet the requirements of both cold and hot weather will need to be adopted.

In terms of humidity, records over the past 10 years show that average humidity levels in summer and
winter are around 50% and 85% respectively. As these humidity levels are not low enough to affect the
concrete, there should not be any issues with construction.

2) Rainfall and Precipitation

The 10-year average annual precipitation is lower than the global average at roughly 400-500 mm.
Even in the rainiest months of May to July, precipitation of 10 mm/day or greater occurs less than 2
days on average, which would not suspend work or otherwise greatly impact construction. However,
from the viewpoint of landslide consideration, groundwater fluctuation of the right bank will be
monitored after rainfall especially.

3) Natural Environment

The following environmental conditions will be considered in the planning, designing, and
construction for the Project:
a. Fishing season and fishing area regulations based on Mykolaiv Fishery Association
ordinances
b. Water quality conditions in the Southern Bug River, over which Mykolaiv Bridge will be built
c. Measures for potential noise pollution to local residents
d. Dust control measures for potential dust pollution to local residents

11-1-2 Policies for Socioeconomic Conditions

The following socioeconomic conditions will be considered in the planning, designing, and

construction for the Project:

a. Adequate children’s rights and gender rights, particularly women'’s rights

b. Traditional regional history, culture, and lifestyles, including language, religion, and
communication methods
Impact on the local landscape
Residents’ economic activity, livelihoods, and other lifestyle and economic environment
Measures against HIV/AIDS and other infectious diseases
Accident preventions and appropriate work sanitation

—hD OO
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11-1-3 Policy for Construction Conditions

Ukraine has constructed a number of track records of concrete and steel bridges , which are construted
mainly by the local companiesand seems to be capable of constructing them. Accordingly, this project
will actively make use of the local technologies of the country.

11-1-4 Policies for Construction Methods and Schedule
1) Policy for construction methods

Methods based on Japanese technology will be actively adopted to build infrastructures with high
quality up to Ukrainian standards. Where multiple Japanese technologies are applicable, methods that
optimally exploit local equipment and materials will be adopted for effective transfer of technology.

The Southern Bug River is used as an inland waterway route, with barges and hydrofoils navigating
the water daily throughout most of the year, except in winter when the river is frozen. Therefore, the
construction method allows to keep the navigation clearance at all times will be adopted.

2) Policy for construction schedule

The construction schedule will take factors such as the individual workloads, construction procedures,
critical paths and local weather conditions into consideration. In terms of weather conditions, the period
with temperatures below freezing in winter will render outside work infeasible. From 2013 to 2018,
notices of freezing in Mykolaiv Port lasted roughly three months from January to March. Also, with
regard to safety measures, the 2011 F/S mentions that the Ukrainian labor law prohibits any work outside
and/or in the river when the snow exceeds a prescribed depth. However, since it is currently unclear
when construction will start, the construction period will be calculated as year-round and 3 months of
work period will be added to the annual work schedule. On the other hand, member fabrication using
the Japanese PCa method will take place indoors and thus be deemed year-round work.
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11-2 Construction Plan of Route 2
11-2-1 Construction Conditions

1) Bridge Structural Components

The superstructure of the main bridge is a steel cable-stayed bridge, and the deck slabs are high quality
PC slab. One of the substructures is a steel pipe sheet pile (hereinafter referred to as “SPSP”) foundation;
the other is a cast-in-place pile foundation with cast-in-place piers. The superstructure on the left bank
approach is composed of steel girders, and the deck slabs are high-quality PC slab. This substructure is
constructed by the PC well method using high-quality PCa cylinders, a method that makes it possible to
reduce the construction times.

A list of the bridge's structural compornents is shown in Table 11-2-1.

Table 11-2-1. List of Bridge Structural Compornents
Left bank approach section Main bridge section
1,185 930
Steel girder Steel cable-stayed bridge
(2 main girders) (edge-girder bridge)

Length (m)

Super-structure

Deck slab PC slab (hon-composite) PC slab (composite)
Pier Cast-in-place
Foundation PC Well Left bank Right bank
Steel pipe sheet pile Cast-in-place pile

2) Supporting Ground
Supporting ground and its depth are shown in Table 11-2-2.

Table 11-2-2. Route 2 Supporting Ground

Near the left bank approach section N(_aar the [eft bgr)k Negr the right b_a_nk
main tower position main tower position
Bolr\fgo'e Br.l Br5 Br.6 Br.7
GL-22m GL-25.9m GL-31.1m GL-31.5m
Supporting (AM-19.4m) (AM-28.2m) (AM-34.9m) (AM-34.7m)
ground Monolithic clay (MC) | Monolithic clay (MC) | Dolomite limestone Dolomite limestone
N value 41-55 N value of at least 23 | N value of at least 58 | N value of at least 60

3) Primary Material
(1) Concrete

The minimum design strength of concrete to be used on this bridge is as follows: 21 MPa for
reinforced concrete (applied for footings, piers, etc.); 30 MPa for post-tensioned concrete (applied for
PC wells) and 36 MPa for pre-stressed, pretensioned concrete members (applied for PC slab); (see
“Specifications for Highway Bridges, | Common Edition, (Japan Road Association, November 2017)”).

A survey of locally procurable ready-mixed concrete was conducted. It was confirmed that the
maximum concrete strength was about 60 MPa (for 10 cm cube test pieces). In the case of cylinders (¢
10 cm*20 cm), the strength would be about 54 MPa. However, an examination of the composition of
locally procurable ready-mixed concrete indicated a slightly higher cement content than is found in the
ready-mixed concrete used in Japan for similar bridge construction. For the concrete to be used in
footings, top slab, and piers, it will thefore be necessary to examine the water/cement ratio (hereinafter
referred to as “W/C”) and other ratios by trial mixing, and to perform thermal cracking analysis before
construction.*

The ready-mixed concrete plant visited for the interview survey is located about 10 km from the site
on the left bank side and 18 km from the right bank side. At these distances, delivery time to the bridge
construction site would be an estimated 30 minutes, even at times of heavy traffic. Since some traffic
trouble which are traffic jam and the aging of existing bridge are expected, the construction of a
temporary batching plant on the right side of the river should be considered. In addition, the plant's track

1 According to Japan Society of Civil Engineers, the maximum W/C with frequent freezing and thawing is 60%.
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record for production capacity is 50-60 m® per hour, or 700-1,000 m® per day. During construction, the
footing and top slab alone will require the placement of about 1,000-1,500 m® of concrete per day. Figure
11-2-1 shows 4 cement silos and the panel used to automatically control the measurement of water,

aggregate, and admixture. Figure 11-2-2 shows the crushed stone used as the coarse aggregate and the
234

river sand used as fine aggregate.

Concrete plant, Cementsilo, Agitator truck Control panel of concrete plant
Source: JICA Survey Team
Figure 11-2-1. Example of a Local Ready-Mixed Concrete Plant

Coarse aggregate Fine aggregate
Source: JICA Survey Team

Figure 11-2-2. Aggregates Used

(2) SPSP
Based on interviews with Japanese vendors, Vietnam is one of the candidates, in addition to Japan, to
ship SPSP to Ukraine. The transportation route is shown in Appendix 10.

11-2-2 Overview

This construction plan is implemented for the structures listed in Table 11-2-1. Also, this bridge may
be to be Ukraine’s first to be built by the pre-cast construction method (Japanese technology). This
production method is described in 11-2-5. In principle, training on construction and production by the
pre-cast method should be mandatory for all local engineers before the work begins. The construction
site (right bank) in this project, however, is located within a landslide zone, and the landslide
mechanisms are still unclear. Therefore, it is recommended that the complemetary survey described in
Chapter 9 be carried out over the course of about a year to fully understand the landslide range and to
more fully consider and plan the detailed construction measures.

11-2-3 Overall Temporary Construction Work

For the left bank approach, a temporary bridge is installed to facilitate construction of the substructure
and steel girders. The structure of the temporary bridge at the main tower position must take into account

2 According to the interview to the local companies, delivery within about 45km is typically possible, and with blending agents,
the maximum deliverable distance extends to about 120km (about 5 hours). However, considering traffic and the load on the
existing bridge, construction of temporary plants on the right and left banks are recommended.

3 According to the interview to the local companies, regularly 8 agitator trucks (8 to 10m3) and maximum 18 of them are
available.

4 To avoid creating concrete joints, continuous concrete pouring is supposed.
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the weight of the pile driver as well as the SPSP as its maximum weight. The temporary brige must also
be reinforced with diagonal or corner bracing to ensure stability under vibration when the SPSP
construction is underway. The temporary bridge on the left bank approach will extend to P22 (see Figure
11-2-3). The barge is also used for constructing pile foundations and material carry-in.

Plan View

Barge

Figure 11-2-3. Reference Drawing for Temporary Construction on the Left Bank

Figure 11-2-4 shows the construction access road for transporting equipment/materials and ready-
mixed concrete. As the A2 abutment is located at the top of a landslide, the landslide countermeasures
(restraining pile, drainage pipe) determined based on the survey must be put in place before the start of
construction in order to ensure construction safety (see Chapter 9).

Since the inclination of temporary load is about about 12%, the temporary pavement needs for stable
transportation.
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Figure 11-2-4. Reference Drawing for Temporary Construction on the Right Bank
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11-2-4 Construction of Steel Cable-stayed Bridge (Edge-Girder Bridge)

1) Temporary Construction Work

Figure 11-2-5 shows the temporary work to construct the P23 pile foundation and footing. The plan
view shows the area of embankment and flat place used for assembling the crawler crane and storing
the materials and equipment. The side view shows the retaining wall with ground anchors.

Figure 11-2-5. Reference Drawing for Temporary Construction at P23

2) Construction of Main Tower Substructure of the Left Bank Side (P22)

The structural format of the P22 substructure is SPSP foundation. For reference, Figure 11-2-6 and
Figure 11-2-7 show the equipment (vibro hammer, water jet cutter, flying hammer, etc.) and crawler
crane for beating the SPSP. Because the bearing layer is hard clay (N value of 50 or more) or limestone
(N value of 60 or more, Uni-axial compression strength is about 10MPa), the flying hammer (see Figure
11-2-7) is expected to be necessary. °

Crawler Crane

Vibro Hammer

/

SPSP

Water Jet Cutter

Generator «  Tak

—

el

Submersible pump

Source: Steel Pipe Pile, Steel Pipe Sheet Pile and Vibro Hammer Methods (May 1996)

Figure 11-2-6. Vibro Jet Construction Method

5 An uniaxial compression test of the bearing layer was conducted in the 2011F/S only. The maximum value indicated was the
value at the depth of 39m in the river. Upper side of limestone includes weak parts.
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“Flying Hammer

SPSP

Source: Kochi Marutaka website
Figure 11-2-7. Flying Hammer Construction Method
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Figure 11-2-8. Reference Drawing for Steel Pipe Sheet Pile Foundation Construction at P22
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(1) SPSP Foundation Construction
Figure 11-2-9 shows the flow of construction with a description of each process.

(a) Driving guide H-type pile and setting up the guide frame <

| (b) Driving SPSP |

(c) Cleaning inside of joint pipe and injecting with the mortar

v

(d) Placing concrete into SPSP with concrte pumping truck

.

(e) Excavating the soil interior of well formed by SPSP

v

(F)Placing concrete at bottom part of well inside

.

(9) Installation of joint device which connects the SPSP and the top slab concrete

A
(h) Construction of the top slab

Figure 11-2-9. Flow of Construction for SPSP Foundation

a) Driving Guide H-type Pile and Setting up the Guide Frame

A closed section is formed by joining steel pipe sheet pile together. When forming with the steel pipe
sheet, accurate joint spacing and positioning must be maintained. To achieve this, the width of the guide
frame shall be pile diameter+buffer width (20 to 30 mm). A rotation-prevention jig is attached to the
joint of the SPSP, and spacers are used to prevent misalignment of the steel pipe.
b) Driving SPSP
The SPSP is driven with the vibro hammer, checking the vertical accuracy from two directions. The
driving is stopped when the elevation of the top-edge of the SPSP reaches the design elevation. When
the bottom edge of the SPSP reaches the bearing layer, the vibro hammer is switched to the flying
hammer.
¢) Cleaning Inside of the Joint Pipe and Injecting with the Mortar

After the soil is removed from the joints, the base body range is filled with mortar with a strength of
21 MPa or higher to increase the performance of the water stop. Next, the temporary cofferdam range is
filled with 0.10-0.25 MPa low-strength mortar.
d) Placing Concrete into the SPSP with a Concrete Pumping Truck

A significant counterforce acts on the SPSP when the temporary cofferdam is formed, and local
deformation may occur due to the welding done when the top slab is joined. To address these issues,
concrete is placed into the SPSP to provide reinforcement. The concrete filling range is usually twice
the length of the top slab from the top edge. The filling concrete should have a strength of 21 MPa and
is placed with tremie tube.
¢) Excavating the Soil Interior of Well Formed by SPSP

Excavation is performed underwater using a clamshell bucket. Because confined groundwater has

been detected at Br.5, the attention must be paid to internal water level drops to prevent boiling.
f) Placing Concrete at the Bottom of the Inside of the Well

The bottom concrete is a very important element for maintaining safety and assuring quality during
construction with the cofferdam. The following steps must therefore be carefully performed during the
construction.
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- Excavation in the well is completed to the design depth

« The diver cleans off soil attached to the wall of the SPSP.

* A layer of sand of approximately 50 cm in thickness is spread on the bottom.
» The concrete design strength is 24 MPa, so concrete with a strength of 30 MPa should be used in
the case of underwater placement.

g) Installation of a Joint Device that Connects the SPSP and Top Slab Concrete

The joint device is set up at the SPSP inside surface to transmit the external force from the upper pier

frame to the SPSP. After drainage of the inside well, the deformation of the SPSP is measured and the
SPSP surface is fully cleaned.
h) Construction of the Top Slab

The amount of concrete placed on the top slab is estimated to be about 1,500 m®. Concrete placement

Agitator Truc

Figure 11-2-10. Reference Drawing for Placement of Top Slab Concrete inside the SPSP

Plan View

Steel Pipe Sheet Pile

P22

Top Slab

™\

work is estimated to take several days, so a detailed concrete placement method should be planned. A
sheet fence or such will be installed to prevent the inflow/spread of the water from the ready-mixed
concrete into the river. Because mass concrete is used, temperature cracks must be considered by
accounting for the air temperature at the time of placement, and measures must be taken as necessary.

Barge

P22 Concrete Pumping Truck
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Figure 11-2-10 shows the concrete placement inside of the SPSP (d) and the concrete placement of
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top slab (h) from Figure 11-2-9. For reference, the plan view shows the location of the agitator truck and
concrete pumping truck, and the side view shows the placement of the concrete into the SPSP and the
top slab. The hatching describes the filling range of the concrete.



(2) Construction of Bridge Pier
a) Removal of Laitance on Top Surface of Top Slab's Concrete and Cleaning of Embedded Rebar

Laitance occurring on the joint surface between the pier and top slab must be sufficiently removed
while taking careful steps to prevent the wash-water from flowing into the river. After the joint surface
is washed, the water should be sucked up using a submersible pump.
b) Rebar Arrangement and Installation of Side Formwork

The rebars are arranged while checking the vertical accuracy and coverage. The height of a single-lot
side form is set to about 3 m. There should be no more than 1.5 m between the pump nozzle and concrete
pouring surface. It will be important to consider the bar arrangement in order to ensure adequate space
to insert a vibrator.
¢) Concrete Placement

Because the concrete is placed from a highly elevated work position, scaffolding must be placed
around the piers after carefully confirming the safety. Since the placment height of one lot is 3 m and
the placement area is wide, it will be very important to plan out the order of placement in a manner that
prevents the occurrence of cold joints.

6m
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Figure 11-2-11. Reference Drawing for Pouring of Pier Concrete at P22
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3) Construction of Main Tower Substructure of the Right Bank Side (P23)
The structural format of substructure is a cast-in-place pile. Figure 11-2-12 describes the flow of
construction with a description of each process.

(a) Installation of rotary all-casing boring machine

A4
(b) Cast-in-place pile work

\ 4
(c) Draining and leveling of placed concrete

(d) Construction of footing

v
(e) Construction of Bridge Piers

(f) Removal of steel sheet pile

Figure 11-2-12. Flow of Construction for Cast-in-Place Pile

(1) Installation of Rotary All-Casing Boring Machine

As the bearing layer is rigid limestone, a rotary all-casing boring machine is used for cast-in-place
pile work. Figurel1-2-13 shows general construction conditions (major equipment) when using a rotary
all-casing boring machine.

Submersible Pump

Crawler Crane Notch Tank

Operation Room

Step for Agitator Truck

Rotary All Casing Boring Machine Unit

Hammer Grab Bucket
Casing Tube

Rotary All Casing Boring Machine

g N \ % Tremie Tube

Source: Ueda Kikou Co., Ltd. website

Figure 11-2-13. General View of Construction Site with Rotary All-Casing
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(2) Cast-in-Place Pile Work (Excavation/Reinforcement Cage Work, and Concrete Placing)

Casing tubes are pushed in by a rotary all-casing boring machine, and interior soil and sand is removed
using a hammer grab bucket. This work is repeated until the casing tubes reach a 1D depth (sufficient
for the pile diameter) in the supporting ground. At that point, internal slime, etc. is cleaned off, the
reinforcement cage is placed in its design position, and the concrete is placed using a tremie tube. The
placement height must be sufficiently controlled to ensure that the tremie tube does not come out from
the surface of the placed concrete during pouring (see Figures 11-2-14 and 11-2-15).

Hammer Grab Bucket

Crawler Crane  Rotary All Casing Boring Machine Rotary All Casing Boring Machine
Source: Takemoto Kiso Koji Co., Ltd. website

Figure 11-2-14. Reference Drawing for Excavating with Rotary All Casing Boring
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Tremie Tube

4

Agitator Truck

£ | Inserted at least 2 m
f Keep at least 20 cm of space

4

Source: EIKO Co., Ltd. website
Figure 11-2-15. Reference Drawing for Construction of Cast-in-Place Pile (Placing Concrete)

(3) Draining and Leveling of Poured Concrete
After completing the construction of the cast-in-place piles, pile heads are exposed and the rebar to
be embedded in the footings are cleaned. Once complete, leveling concrete is placed.

(4) Footing Construction (Rebar Arrangement/Formwork Assembly; Concrete Pouring and
Curing)

The position of the footing is chalk-marked on the surface of the leveling concrete. Next, the rebar
and formwork are assembled while ensuring the prescribed coverage. Since a large amount of concrete
is to be placed, it will also be necessary to plan out an appropriate concrete placement order. Figure 11-
2-16 shows an example of the positions of the agitator truck and concrete pumping truck.

Figure 11-2-16. Reference Drawing for Construction of Footing (Placing Concrete)
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(5) Construction of Bridge Pier
Figure 11-2-17 shows the positiond of the agitator truck and concrete pumping truck. The construction
method is the same as that for the Top Slab.

Figure 11-2-17. Reference Drawing for Construction of Pier (Placing Concrete)

(6) Removal of Steel Sheet Pile
After the construction of the bridge pier is completed beyond the cover soil position, the retaining
wall is removed using a vibro hammer and the ground is leveled.

4) Main Tower Construction
The construction procedure for the main tower is described below.

(1) Tower crane assembly
a) Construction of the Installation Platform

Installation position is determined by factoring in maximum hanging load and the maximum operation
radius. The installation platform is designed by calculating cross-sectional forces such as the bending
moment on the platform when cranes are installed.
b) Tower Crane Assembly

The tower crane is assembled by the manufacturer according to its assembly procedure manual. Tower
crane sections are sequentially added as construction of the main tower progresses. Midway through the
construction process, connectors are removed from the constructed main tower. Due to the operation
radius and hanging load capacity, it is believed that four cranes will be necessary with one on each edges
of the main towers.

(2) Construction of the Main Tower

The section up to the main tower's intermediate crossbeam is designated the First Section, while the
section from that point up is designated the Second Section. After constructing the main tower lot to
about the 10 m point, the bracket holding the scaffolding load is installed by a tower crane and
scaffolding is assembled. Hoisting of materials and equipment is performed at both edges of the main
tower. The hoisting capacity of the tower crane is assumed to be about 100kN with an operation radius
of 20 m (procured in Ukraine). The method of hoisting PC slabs must be considered with the above in
mind. Figure 11-2-18 is an example of using the sliding form with the following divisions: the First
Section is 6 divisions (approx. 5 m/lot), the crossheam 2 divisions, and the Second Section 10 divisions
(approx. 5 m/lot).
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Figure 11-2-18. Reference Drawing for Main Tower Construction (P22, P23)

a) Rebar Arrangement

Rebar is connected with lap joints and arranged for each lot to ensure proper coverage. With a single-
lot size of 5 m, rebar spacing is adjusted and open space secured in such a manner that concrete falling-
height is no more than 1.5 m, flexible hose can be lowered, and a ¢50 m vibrator can be inserted.
b) Concrete Pouring

To carry out concrete pouring, agitator and concrete pumping trucks are positioned on the temporary
bridge or embankment near the main tower; pipes are run beside the main tower; and concrete pouring
work is carried out. Points to keep in mind are as follows:

« The pumping capacity (discharge pressure) of the locally procurable pumping truck must be
confirmed beforehand as there is a vertical distance of about 100 m from the ground where the
pumping truck is to the top of the main tower, which will create a significant load during pumping.

+ The concrete shall be either plasticized concrete or concrete that uses high performance AE water
reducing agent. A slump of 15 to 18 cm is desirable.

+ A concrete pumping test should be carried out before the actual concrete placement under the same
condition.
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- Especially when placing concrete in cold weather, it is important to consider measures such as
wrapping concrete piping with an insulating material.
¢) Installation of Outer Piping
Outer piping must be installed accurately while measuring x, y, and z transit routes, etc.

5) Superstructure
(1) Construction Procedure for Steel Girder and PC Slabs

Two proposals of PC slab construction were compared: a proposal to construct both girders and PC
slabs simultaneously and a proposal to construct girders and PC slabs separately. As a result of the study,
as shown in Table 11-2-3, Proposal 2, to construct girders and PC slabs separately, was selected as it is
superior in terms of workability and safety.

Table 11-2-3. Comparison of Girder/PC Slab Construction Sequences

Proposal 1: Construct girders and PC
slabs simultaneously

Proposal 2: Construct girders and PC
slabs separately

Workability

It is necessary to construct girders and PC
slabs within a single construction block,
and to retool at the construction site. This
choice has inferior  construction
efficiency.

Since the construction of girders and PC
slabs take place at different times, each
construction  process is  repeated
uninterruptedly. This offers better
workability than the Proposal 1.

Safety

Due to a larger unbalance moment when
constructing on cantilevered sections,
this proposal is not as safe as Proposal 2.

Due to a smaller unbalance moment
when constructing on cantilevered
sections, this proposal is safer than
Proposal 1.

Construction
time

13.0 months

13.0 months

Economic The weight of the steel can be reduced | The weight of the steel is slightly heavier,

feasibility somewhat, but there is no particular | but there is no particular advantage of
advantage of either proposal since larger | either proposal since smaller scale
scale erection equipment grows larger. erection equipment is used.

Evaluation Selected

(2) Selection of Girder Construction Method

The construction of cable-stayed bridges can be generally categolized into three types: piece-by-piece
erection, medium-block erection, and large-block erection. Among these choices, large-block erection
requires a large floating crane, which is not practical for application at the target site due to the massive
costs for floating operation, etc. As a result of a comparative study on piece-by-piece erection versus
medium-block erection, as shown in Table 11-2-4, Proposal 1, piece-by-piece erection (by traveler
crane), was selected as it is superior in terms of workability, safety, and economic feasibility.

(3) Girder Installation Procedure

The selected Proposal 1, piece-by-piece erection (by traveler crane), uses the crane shown in Figure
11-2-19. This crane has excellent versatility and is easy to procure. Ordinarily, tracks are installed on
the top flange of the main girder and equipment moves along this track while constructing on
cantilevered sections. But in the case of this bridge, tracks would be installed on the stringers since the
main girders are spaced too far apart.
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Source: Estimations in Bridge Construction - 2016 Edition
Figure 11-2-19. Reference Drawing for the Traveler Crane
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Table 11-2-4. Comparative Study of Girder Erection Methods

Proposal 1: Piece-by-piece Erection (By Traveler Crane)

Proposal 2: Medium-block Erection (By Hanging Crane)

Tower crane

Rough terrain crane

Rou

Tower crane

Rough terrain crane

Rough terrain crane J
Lo

N
Traveler crane Traveler crane
Traveler crane ~ - L Traveler crane P
” N S N ' A
4 B i /i 1Y /,/ - Crane erectign e
i X RN 74 N i
! ’// ! \ -~ # ! ii 1r__,— \ reeler ﬁgctm”
| s ‘A“!=h. zéﬁgﬂﬁ?/ NN -AHE!.L. :iiiﬁéf-A ol A =y <
/\ _‘—4' - TV r L -“-.._“L' e platforn + + \ Unloading crane . Transfer platform h ”QL‘&”‘E g +15,600
. i \ ¥7_+15. 600 L yRetat o i Rotat ion
OverVIeW Transfer platform 2 Unloading crane \Iransfer platform Draining | Draining
e Y0600 \Stee| barge ship \Steel barge ship
(700 ton truck class) (700 ton truek class)
Girder erection for the main tower part
. . . Rough terrain crane
Unloading crane Railroad track equipment [ Rallroad track equipment
Railroad track eguipment Rough terrain crane, Traveler crane [ Transfer platform
Traveler crane Railroad track equipment
i H“ Un-reeler /,
ﬂ - Stee| barge ship {3 UTTITR | Stee| barge ship
Transfer platform NUn=reeler ﬁ:ﬂ:‘? \__\EEUH Un-reeler /, l [ Transfer platform (700 ton truck class) { df ,/ d :“ (700 ton truck class)
o 1/ el e - - Woor ing anchor Expans ion Equipment /Rough terrain crane Exm%ipment Traveler orane] ™| Moor ing anchor
Expansion Equipment /Rough terrain crane & Floor slab Expansion Equipment Traveler crane Foundation and tower orane asserbly
Foundation and tower crane assembly Girder erection for the main Lower part
Girder erection for the main tower part
Proposal A minimum unit of materials is transported in using the temporary bridge, and a traveler crane is used to erect | A medium-block (12 m long cross sections) is transported by crane barge ship to the yard near the bridge in
Summary over the river channel. advance, and a hanging crane hoists them up for erection.
» No special temporary equipment is required outside the erection site. « Itis necessary to construct medium-block assembly and storage yard facilities, and prepare equipment to
- The repetition of similar work at a single place makes it easier for local workers to improve their familiarity transport to the river, thus there is a significant amount of temporary facilities.
with the work, thus workability is good. »  This option consists of many different types of work, including medium-block assembly, transfer to the
« Asthe crane equipment on the bridge is compact, there are few problems such as competing for space with river, medium-block transport, and girder erection work. Work locations are also disjointed. Local
Workability the cable assembly yard. workers improve their familiarity with the work slower, thus workability is inferior.
- As the weight of construction equipment on the bridge is lighter, there is less chance for cable tension or - Asthe crane equipment on the bridge takes much space, there are issues such as competing for space with
camber errors. the cable assembly yard.
As the weight of construction equipment on the bridge is heavier, there is more chance for cable tension
or camber errors.
In addition to consisting of singular repetitive work, the work is concentrated at the construction site, In addition to many different types of work, work locations are also disjointed—and worse still, these are
Safety making it easier to ensure safety. all happening at the same time. This raises the potential for oversights in site management and makes it
difficult to ensure safety.
- Although construction time is longer than Proposal 2, it is not a critical difference when considering the - This was originally a method to shorten the construction period, but has little merit in doing so.
Constructi entire construction period (approx. 3 years). Girder construction period: 4.5 months
onstruction | . . i i
. Girder construction period: 5.5 months PC slab construction periods: 7.5 months
ime . .
PC slab construction periods: 7.5 months Total: 12.0 months
Total: 13.0 months
Economic »  Since temporary equipment, cranes, etc., are few and small, this method is more cost-effective. »  This method has inferior cost-effectiveness as it requires a temporary bridge to transfer girders, a large
feasibility crane besides the hanging crane for stacking, and the hanging crane must also be of larger scale.
Evaluation Selected
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6) PC Slab Work

(1) Production of PC slab
The methods and equipment used for PC slab production satisfy the design strength and dimensional

accuracy requirements and are confirmed by a supervising PC engineer. Table 11-2-5 shows the process

and various stages of production.

Table 11-2-5. Process of PC Slab Production

Stage

Process

Figure

1

Fabrication of Rebar

The figure shows a cross section of
PC slab with a loop joint and 1990
mm width.

1) Setting the PC Wire
2) Setting the Side Form
3) Tensioning the PC Wire
The figure shows pre-tensioning.

1) Placing the Concrete
The figure shows placement with
a hopper.

2) Curing

Hopper

Transfer to the Stock Yard
The figure shows the PC slab stock
yard.

PC slab

Transfer to the Site

The figure shows the transfer using a
trailer for reference, or PC slab
members transport by barge to the
construction site. The transportation
method is influenced by the
construction condition.

Sorce: PC Slab Construction Procedures (March 2004)
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(2)Construction of PC Slab
Figure 11-2-20 describes the flow of construction with a description of each process.

(@) Installation of sole sponge

!

(b) Construction of PC slab

(c) Ajustment of the PC slab height

(d) Injection of non-shrink mortar

v
(e) Assembly of joint rebar and formwork

v
(f) Placement and curing of concrete at joints

Figure 11-2-20. Flow of Construction for PC Slabs

(a)Installation of Sole Sponge
To prevent the non-shrink mortar from leaking, a sole sponge is installed in the bridge's axial direction
at both ends of the girders' top flange.

Pre-cast PC Slab

i \ Sole Sponge \ Sole Sponge
Upper-flange | Non-shrink Mortar Stud Dowels
|
General Section Stud Dowels Section

Source: PC Slab Construction Procedures (March 2004)
Figure 11-2-21. Sole Sponge Installation

11-21



(b) PC Slab

After construction of a single block of girders is completed, it is hoisted from the approach section to
the bridge surface by crane (see Figure 11-2-22), transferred to the construction location by a carrier
installed on the bridge, and then the PC slab is progressively installed by traveler crane (see Figure 11-
2-23).

Source: Japan Prestressed Concrete Contractors Association website
Figure 11-2-23. Reference Drawing of Erection by Traveler Crane

For the main bridge section, after all girder erection is complete, the PC slab is hoisted from the
approach section to the bridge surface, transferred by bogie, and progressively installed by the traveler
crane from the main tower section side(Figure11-2-24).

Traveler Crane
Pre-cast PC Slab

Carrier

Source: PC Slab Construction Procedures (March 2004)
Figure 11-2-24. Reference Drawing of Erection by Traveler Crane
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(c)Adjustment of the PC Slab Height
Figure 11-2-25 shows some examples of adjusting bolts and height adjustment work.

Ratchet Wrench
—“1—7, *@J = -
_._@ ‘ﬁ_ Hi Ioaetl

|
77 77
|

110

F‘r’”
%‘ B
70

410
Sralels

410

300
180
300

-

60
|

O 1 ) (R —
.

40

. L Height Adjusting Work
Height Adjusting Bolt

Source: PC Slab Construction Procedures (March 2004)
Figure 11-2-25. Reference Drawing for PC Slab Position and Height Adjustment

Height adjustment is performed with height adjusting bolts that is embedded during fabrication.
Adjustment is performed to ensure that the design thickness of mortar is loaded (standard is about 40
mm) and to achieve the design slab height at the completion of deck construction. When adjusting height,
it is important to avoid creating a large bending moment or warping of the slab.

(d)Injection of Non-shrink Mortar

The joint, specifically the gap between the slab and girder top flange, must be properly filled to
achieve the design quality. Before filling with mortar, the floor is checked to ensure the design space
between the slab and girder top flange is achieved. Mortar is injected directly from the stud dowel hole
of the lower floor slab (see Figure 11-2-26).

ff
Mortar Grouting Hose

| | P
| urrentDlret on & [7— &

Helght Adjusting Bolt Stud Dowels

Source: PC Slab Construction Procedures (March 2004)
Figure 11-2-26. Reference Drawing of Mortar Grouting Work
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(e)Assembly of Joint Rebar and Formwork

After the slab is constructed, through-arranged reinforcement perpendicular to the bridge axis is
inserted from the edge section of the cantilevered slab. Figure 11-2-27 shows what the completed
assembly looks like.

Loop joint rebar D19

Loop Joint Cross Section

Source: Design and Construction of Road Bridges with Precast PC Slab (March 1991)
Figure 11-2-27. Reference Drawing of Rebar Arrangement at a Joint Section

(fPlacing and Curing of Concrete at Joints

The design strength of the connecting concrete must be equal to or greater than the strength of the
deck slab. Shrinkage-compensated concrete is used to prevent the concrete from cracking, (expansion
factor 150~ 250x10®). Construction using winter concreting is adopted especially when the daily
average temperature is 4°C or less.

During cold season, winter concrete curing is applied to keep the concrete temperature at no less than
5°C while curing. Sheet curing is also used to prevent wind from hitting the concrete surface directly,
and this is used in combination with heated curing. In the case of heated curing, water should be
sprinkled to prevent concrete from drying too rapidly and minimize localized heating.

Figure11-2-28 shows examples of winter concrete curing.

Heater

Curing Sheet

Heating in winter season

Source: PC Slab Construction Procedures (March 2004)
Figure 11-2-28. Reference Drawing of Heated Curing in Winter
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11-2-5 Construction of the Left Bank Approach Bridge

Below describes construction of the left bank approach bridge.
1) Temporary Construction Work

Weather-resistant large size sandbags (Japanese technology) are used to create level ground on which
to set the push-in frame. An H-steel pile or ground anchor, which bears the counterforce when press-
fitting the PC well, is installed, and the push-in frame is assembled (see Figurell-2-29).

Weather-resistant large size sandbags

__ J Temporary Bridge
w4 %% \? v
| : :
L™ d A
Bl s 3
: : Push in Frame E Py E
| & | Pl
5 H-Shaped Steel G :
T 1 Wars:
[ ] ] = o
| - | PCWell (03.0m) — Sodaack
Side View Plan View

Figure 11-2-29. Reference Drawing for Temporary Facilities P1-P20
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2) Substructure (PC Well Method)
The PC Wells are constructed using by the "PC Well Method, Design and Construction Manual
(March 2009 )” as a reference. This manual is to be used as a reference when applying PC wells to the
bridge substructure, etc. Since the PC well method is unique to Japan and has no history of use in other
countries, it should be necessary to provide workshops and training based on this manual before work
begins and to ensure that the manual’s technical content is fully understood by all involved.
(1) Production of PC Well Members
The methods, equipment, and supervision of the PC Well Member production are all sufficient to
satisfy the design strength and dimensional accuracy requirements. Table 11-2-6 shows the process and
various stages of production. Fabrication by the match-casting method is adopted in order to prevent
tension cracks when the PC wells are joined.

Table 11-2-6. Production Process of PC Members

Stage Process
1 Assembly of Rebar Cage
The figure shows the rebar cage and | Rebar cage
inspection of the rebar space.
2 1) Fabrication of Form

The figure shows the fabricated metallic
form arranged in 2 steps.

2) Placement Concrete

3) Removing form

Inspection of Dimension

The figure shows an inspection of the height,
circumference, and diameter of a PC well
member.

Transfer to the Stock Yard
The figure shows the members stocked at the
yard.

Transfer to the Site

The figure shows the transfer by trailer for
reference, or PC well members transport by
barge to the construction site. The
transportation method is influenced by the
construction condition.
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In the match-casting method, the top surface of the previously molded lot becomes the bottom of a
new lot when the concrete is placed for the new lot. As a result, the joint surfaces between the lots are
carefully matched to avoid unevenness from occurring. This step boosts durability and helps prevent
cracks from occurring when a joint section is under tension. Figure 11-2-30 shows the production

procedure at the casting yard.

Placing Concrete 1, ovement
| I Joint surface
Stepl
Transfer to stock yard
<7
I 1 |
No.2 lot is produced on No.1 lot No.2 lot is moved to next table
l — oy
Placing Concrete _1 3 Movement g |
Step2 |:>Jo' surface
5 Move to stock yard
| 1 [
No. 3 lot is produced on No. 2 lot No. 3 lot is moved to next table

Repeating the Step 1 and Step 2

Figure 11-2-30. Match-Casting Method
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(2) Construction of a PC Well

Table 11-2-7 shows the main process and various stages of construction. Figure 11-2-31 and Figure
11-2-32 show the two types of Pushing-in Devices in detail. One is the standard type and the other is for
solid stratum.

Table 11-2-7. Main Process and Various Stages of Construction.

Stage

Process

Figure

1

Fabrication of the Cutting Edge Lot

The figure shows the steel cutting edge and
RC lot being joined by applying a
predetermined tension to the PC bar. After
that, non-shrink mortar is injected into the
cavity surrounded by the cutting edge.

Force Fitting Work

1) Setting the RC Lot
The figure shows the cutting edge lot
using a crane.

2) Setting the PC bar

3) Painting the adhesive
The figure shows painting at the joint
surface. Moisture and dust on the joint
surface is removed, and epoxy adhesive
of about 1 mm in thickness is evenly
applied.

4) Tensioning the PC bar
The figure shows tensioning at the top of
the PC well. The first lot is installed and
tension is applied on the PC bar to join
the sections. At this point, the workers
check for any adhesive protruding from
the joint and remove any excess they
find.

5) Grouting

6) Pushing into the ground

PC bar

adhesive

Placing the Bottom Concrete
A compressed airlift, etc. is used to
remove slime from the bottom section, then
the bottom concrete is placed to the design
height.

Fabrication of the Pier Part

After the foundation work is completed, the
land around the construction site is prepared,
scaffolding for pier construction is
assembled, and RC lots are stacked and
tension-clamped up to the design position
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a) The Stadard Type of Pushing in Device
Until the bearing layer is reached, a push-in jig is mounted on the top edge of the PC well, each
pushing jack's pressure is adjusted while monitoring verticality of the PC well, and interior ground is
excavated evenly with the hammer grab (see Figure11-2-31).

PC Bar I

Pushing Jack

Hammer Grab bucket

Crawler Crane
Pushing Frame

PCWell Lot —*

H Shape Steel for Anchoring

Operation Radius

Outline of Push in Device Side View of Push in Work
Source: PC Well Method, Design and Construction Manual (March 2009)

Figure 11-2-31. Reference Drawing for Push- in Construction Method until Bearing Layer

b) The Solid Stratum Type of Pushing Device

Once excavation reaches a stratum of hard clay or limestone, which is the bearing layer, the
equipment switches to the 'excavator for solid ground under cutting edge’ shown in Figure 11-2-32 and
push-in construction work begins.

Hammer Grab Bucket

Rotary All Casing Boring %%
Machine !

Excavator for Solid Ground under Cutting Edge

Source: Kato Construction Co., Ltd.
Figure 11-2-32. Reference Drawing of Push-in Construction Method under Bearing Layer
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3) Support Beam

An insert is embedded beforehand into the uppermost lot which is used to install a side bracket. Then
H-type and angled steel pipe are arranged on this and the formwork is assembled. The side of the PC
well that contacts the cast-in-place concrete part of the beam has its surface roughened in advance, and
the PC well interior between beam heights is filled with concrete (see Figurell-2-33).

m
A= ,Ak\
( I | ¢—PC Well (¢3m)
Np== S0
Plan View
Rough Surface > Square Steel Pipe
"% | H-Shaped Beam
Bracket
N
<«— PC Well Lot
Side View

Figure 11-2-33. Reference Drawing for Fabricating the Support Beam

4) Girder Erection
The bents are constructed at an 18 m intervals and the girder block (18 m in length and 240 kN in
weigth) is hung and set using a 150t crane on the temporary bridge (see Figure 11-2-34).

Crawler Cranel50t

T\ /1 ]
rﬁ E iuj__l 1 ‘
. — [1 [ ] ] [ L]
L] || |
[ ) | |
- ] L S
=N =S| &
| | || ||
Z | /i | =1 4
l 1 Zaars
e CT e 1]
Steel Girder Bent
Plan View
18m
240kN .
T T T |« Steel Girder
g N M M st
- Side View o

Figure 11-2-34. Reference Drawing for Erection of the Left Bank Approach Section
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11-2-6 Construction process
Table 11-2-8.Construction Schedule (Route2)

Routez Year 1 2 3 4 5
Period t12(3|4|5]6|7|8]9|1011]12(13[14 1516 17]18]19]20|21|22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45| 46| 47] 48| 49| 50| 51| 52| 53| 54| 55| 56| 57| 58| 59|
Construction schedule of right bank side month 1| 2| 3| 4| 5| 6| 7| 8| 9l1o]11|12| 1| 2| 3 4| 5 6| 7| 8| 9|10[11]12] 1| 2| 3| 4| 5| 6| 7| 8| 9|10[11[12| 1| 2| 3| 4| 5| 6| 7| 8] 9|10[11]12| 1| 2| 3| 4| 5| 6| 7| 8| 9|10[11|12
Preparation work 1 =
Approach road from T1506 to the bank 15 —
Survey:0.5 -
i . Countermeasure for land-slide Well:2 T
Temporary work & Land slide protection
Pile:19
Pile Foundation 1 —
A2 Excavation 05 -
Pile, Tower 2 ——
Substructure work
Pile Foundation 3
P23 |Cofferring and Excavation 4 p—r—  —
|Pile; Tower 145 ' ' ' B I
i ] || | . | | . . |
- ' ) [Construction girder & PC slab{P23-span center&P24) 135] | | | wrp—
Superstructure work (main bridge section) | - - - . I
|Ccnstruct|on of center span 05| |
Bridge surface construction work 3} | | | | |
= — - o ol T T S hSE] T MMM I A= C
|Fue roungation .2 ™™ T p——
Pai | | | o e e UMM | |
|Pile, Tower 35 | || ——t— | |
|Pile Foundation ) . - — _— | N N1 ) | | |
Pile, Tower 13] | [ | | T T S — — | [ ]
Construction girder(A1-P21,1185m@2) 31| | { - | s O O R — — |
Superstructure work (approch section) - 1T T T — t + t t :
PG siab{A1~P21.num=118bpiecss) L 0t I A U [ g o o | s 3 o o
Superstructure work (main bridge section) lConstruction girder & PC slab(P22-span center&P21) 11 ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ l ‘ ‘ ‘ ‘ ‘ l ‘ ‘ ‘ ‘ ‘ l | ‘ ‘ } I { I | L I ‘ ‘ ‘ ‘ ‘
Year 1 2 3 4 5
Priod 1| 2| 3| 4| 5| 6| 7| 8| 9|10[11]12|13|14 15[16 17|18|19|20|21|22|23|24|25|26|27|28|29|30(31|32|33|34|35|36|37|38|39|40|41|42| 43| 44| 45|46 |47|48|49|50| 51|52 (53| 54| 55|56 | 57 |58 |59
Production schedule of Pre—cast blocks and Steel Pipe Sheet Pile month 1| 2| 3| 4| 5| 6 7| 8| 9lto|11{12| 1| 2| 3 4| 5 6| 7| 8| 9|10[11[12| 1| 2| 3| 4| 5| 6| 7| 8| 9|10[11[12| 1| 2| 3| 4| 5| 6| 7| 8] 9|10[11|12| 1| 2| 3| 4| 5| 6| 7| 8| 9|10[11|12
Steel Pipe Sheet Pile 6
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11-3 Construction Plan of Route 3
For the construction plan of Route 3, only contents that differ from Route 2 will be described.

11-3-1 Construction Conditions

1) Bridge Structural CompornentsCompornents
The superstructure of the main bridge is a steel cable-stayed bridge, the deck slabs are high quality
PC slab, and the substructure is a SPSP foundation with cast-in-place piers. The superstructure on the
left bank approach is steel girder construction, the deck slabs are high quality PC slab, and the
substructure is constructed with the PC well method using high quality PCa members, which allows
the construction period to be reduced.
The list of the bridge's structural formats is shown in Table 11-3-1.

Table 11-3-1. List of Bridge Structural Compornents

Left bank approach section Main bridge section
Length (m) 1,340 840
Superstructure Steel girder Steel cable-stayed bridge
P (2 main girders) (edge-girder bridge)
Deck slab PC slab (non-composite) PC slab (composite)
Pier Cast-in-place
Foundation PC Well SPSP

2) Supporting ground
Supporting ground and its depth are shown in Table 11-3-2.

Table 11-3-2. Route 3 Supporting Ground

Near the left bank approach section N(_aar the left b‘f’lr.]k Ne_ar the right pa_nk
main tower position | main tower position
Br.3 Br.8 Br.9 Br.10
GL-26.0m GL-24m GL-30.1m GL-29.9m
Supporting (AM-22m) (AM-25.7m) (AM-33.6m) (AM-33.1m)
ground Monolithic clay Monolithic clay Monolithic clay Monolithic clay
(MC) (MC) (MC) (MC)

11-3-2 Overall Temporary Construction Work

For the left bank approach, a temporary bridge will be installed to facilitate construction of the
substructure and steel girders. The temporary bridge on the left bank approach will extend to the left
bank main tower position (P25, see Figure 11-3-1).

On the right bank, the riverbank has a steep slope and there is a large gully on the rear side. If a
construction access road is set straight and perpendicular to the river bank, the gradient would be about
30%. For this reason, the construction access road will detour to a location upstream side where
inclination is about 9%, and the temporary bridge will be built at P26. The barge is also used for
constructing pile foundations and material carry-in.
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Plan View

Barge

Side View

Figure 11-3-1. Left Bank Temporary Bridge

Plan View

Figure 11-3-2. Right Bank Temporary Bridge and Construction Road

11-33



11-3-3 Construction process

Table 11-3-3.Construction Schedule (Route3)

Route3 Year 1 2 3 4 5
Period 1)2[3|4|5]6|7|8|9|101112 13 14 15 16 17|18|19|20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45| 46| 47| 48| 49| 50| 51| 52| 53| 54| 65| 56| 57 58| 59
Construction schedule of right bank side month 1| 2| 3| 4] 5 6| 7| 8] 9/10[11/12| 1 2 3 4 5 6| 7| 8| o|10[11|12| 1| 2| 3| 4| 5| 6| 7| 8| o|10[11]12| 1| 2| 3| 4| 5| 6| 7| 8| o|10[11|12| 1| 2| 3| 4| 5| 6 7| 8| 9|10[11[12]
Preparation work ~ 1| =
' . i -
Superstructure work (main bridge section) IConstructian girder & PC slab{P25-span centerdP24) 11 | | | | | | | | - | I | | |
Year 1 2 3 4 5
_ Priod 1l 2f al 4| 5| s 70 8l eho{nif1z2 13 14 15 16 17)18]19( 20| 21| 22] 23| 24| 25| 26| 27| 28 20| 30! 31| 32 53] 34| 35| 26| 37| 38| 20| 40| 41 | 42| 43|44 45 48| 47]4B| 40| 50|91 | 52| 53] 54| 55| 56|57 |5a | 59
Production schedule of F’I'E"CSSt blocks and Steel F’ipe Sheet ]5He month t-2) af 4| sl 6} 7/ 8 siro{ief12] 1 2 3 4 5 & 7] 8 a{t0[nr2} 1| 2| 3| 4 5| 6] 7] 8l slwo|]iz] i| 2| 3 4| s &| 7| a| s|ralvas2| i| 2| 3| 4| 5 8| 7| 8| 8|10|t1|s2
Steel Pioe Sheet Pile Al —— | (I [ 1 I

11-34




11-4 Procurement Plan

11-4-1 Procurement Plan for Major Materials

Table 11-4-1 shows suppliers of major materials.

Table 11-4-1. Suppliers of Major Materials

Supply source

Major material Domestic | Japan Third Remarks
country
Gasoline o From Ukraine's domestic market
Diesel o From Ukraine's domestic market
Natural Gravel o) Produced domestically
Graded Crushed Stone o Produced domestically
Coarse Aggregate o Produced domestically
River Sand o Produced domestically
Asphalt Prime Coat o From Ukraine's domestic market
Bitumen o) From Ukraine's domestic market
Portland Cement o Produced domestically
Plywood o Produced domestically
H-shape Steel o Produced domestically
Reinforcement Bar o Produced domestically
Steel Pipe Casing o
Sheet Pile (S270GP) o Produced domestically
Steel pipe sheet pile o o Imported from abroad
Steel Plate o Produced domestically
PC Strand ) Produced domestically
Rubber Bearing o Imported from abroad
Expansion Joint o Imported from abroad
Scaffoldings o Leased products that are not locally
procurable shall be procured from
Japan.

Nonshrink mortar o For PC slab and bearing seat
Multi-strand cable o For cable-stayed bridges
PC bar ) For joining PC well members
PC gewindestab ) For pressing in PC well sections
Steel o For cable-stayed bridges
girder(SBHS400,500)
FRP wind shielding panel o For cable-stayed bridges
Bearing for high surface- For cable-stayed bridges
pressure
Aluminum handrail o
Concrete test device o
Weather resistance large For embankment (Route 2 only)
sandbag
Metallic form o For PC well, PC slab, and

pretensioned slab girder
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11-4-2 Procurement Plan for major equipment

Table 11-4-2 and Table 11-4-3 show suppliers of major equipment.

Table 11-4-2. Major Equipment Supply Sources (1/2)

Supply source

Equipment Specs. Local Japan Third Type of construction used in
country
Bulldozer 15t 0o Leveling and compaction of
Bulldozer 21t o embankment
Excavator 0.35m* o Excavation
Excavator 0.6m? o
Clamshell 1.2m* o Excavation
Wheel loader 1.2m? o Loading of sediment, crushed
stone, etc.
Dump truck 2t o Sediment transportation
Dump truck 4t o
Dump truck 10t o
Truck 2t o Material transportation
Truck 4t o
Truck 10t o
Trailer 35t o Long material transport
Truck crane 16t o Material hoisting and lowering
Truck crane 25t o
Truck crane 45t o
Crawler crane 50t o Material/PCa section hoisting
Crawler crane 150t 0 and lowering
Concrete breaker | 600-800kg o Rock drilling/concrete breaking
(attachment)
Concrete breaker | 1,300kg o
(attachment)
Concrete  pumping | 90-110m? o Concrete pouring
truck with boom
Rammer tamper 60-100kg o Ground compaction
Vibrating roller 0.8-1.1t o Ground compaction
Vibrating roller 3.0-4.0t o
Road roller | 10-12t o Ground compaction
(macadam roller)
Tire roller 8-20t o Ground compaction
Motor grader 3.1m o Gravel leveling
Asphalt finisher 2.4-6.0m o Asphalt pavement
Compressor 10.5- o
11.0m%min
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Table 11-4-3. Major Equipment Supply Sources (2/2)

Supply source

Equipment Specs. Local | Japan Third Type of construction used in
country
Engine generator 25kVA o Power generation
Engine generator 45kVA o
Engine generator 75kVA o
Engine generator 150kVA o
Engine generator 200kVA o
Engine generator 300kVA o
Submerge pump 50mm o Wastewater
Submerge pump 150mm o
Vibro hammer MS- | 174/274kW o Sheet pile driving
25
Hammer grab bucket | 1.5m o Ground excavation
Tower crane Radius- o Hoisting and lowering of main
Capacity bridge section material
20m-10t
Excavator for solid | Excavating o For PC well
ground diameter
3m
Rotary all casing o For cast-in-place pile and PC
boring machine unit wells
Push in device for PC o For pushing in PC wells
well
Traveler crane o For PC slab construction
Tension jack o For tensioning primary cable of
the main bridge
Tension jack o For tensioning PC bar of the PC
well
Tension jack o For tensioning PC slab and
pretensioned slab girder PC
strand
Portal crane o For transferring material when
fabricating PC wells, PC slabs,
and pretensioned slab girder
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Chapter 12 The Safety Measures during the Construction

12-1 Construction during the Freezing Period in Winter (December to February)

The following is a discussion of winter construction work, since the construction in winter is done
under the very severe conditions which are the low temperature and the strong wind. Ukrainian labor
laws and regulations prohibit outdoor workers from continuing to work when the snowfall exceeds the
standard volume. Work on frozen rivers is also prohibited. In this plan, it is necessary to prioritize the
safety of workers under such severe weather conditions, and to develop the construction process with a
margin that allows for a three-month winter outage.

12-2 Safety Measures in Construction of the Main Bridge (Superstructure and Substructure)

Because the construction of steel cable-stayed bridges, the main bridge in this project, typically
involves aerial work at some 40 m above ground level at the present design, it is necessary to take
sufficient measures to prevent serious disasters caused by a worker’s fall, falling of a building member
itself or other dangers. In particular, to prevent third-party damage to ships navigating the river, shipping
companies and construction officials should conduct discussions on river-passage planning and
construction to promote understanding between them. It is also necessary to assign a patrol boat near
the temporary bridge to prevent collisions. Because equipment specific to each construction method are
operated, it is also essential to fully understand their unique characteristics, ensure that regular
maintenance of all the construction equipment has to be performed, and be mindful to prevent equipment
from being involved in any type of accident.

12-2-1 Measures to Address Characteristics of the Surrounding Environment

Since the waterway and roadway under the girder structure is used during construction of the main
bridge, interchange and junction bridge, it is necessary to put measures in place to protect third parties
by considering installation of fall prevention and fall arrest safety netting, and posting a guard while
dangerous work is in progress, etc.

As mentioned in Chapter 7, the wind conditions of the bridge location is such that the peak
instantaneous wind gust is 40m/s and the peak wind gust is 27m/s. Because there are residential houses
nearby, adequate scatter prevention measures will taken.

12-2-2 Safety Measures for High-altitude Work

It will be necessary to ensure the use of safety belts, and also to set up lifeline ropes at appropriate
locations to prevent falling accidents during aerial work. As it is unclear whether the use of the safety
belts is being thoroughly enforced in Ukraine, it is necessary to inform all workers of the importance
and proper use of safety equipment during safety training before construction begins.

12-2-3 Proper Use of Construction Equipment

1) General

Construction equipment must be subjected to pre-work as well as routine inspections based on
checklists and performed by a person in charge, and equipment may only be used after its safety has
been sufficiently confirmed.

2) Construction of Main Bridge by Traveler Crane

Construction of the main bridge will be via the cantilever erection method using a traveler crane.
Table 12-2-1 and Figure 12-2-1 show a summary of erecting/construction equipment. It is necessary to
consider meaures to ensure that equipment is properly checked and managed at all times, including
assigning a responsible personnel for each equipment, who shall prepare a log for routine inspections,
etc. Safety measures to prevent falling are also essential with movable scaffolding at elevated position,
and it is important to consider a system in which all work can be performed from this scaffolding, whose
safety has been secured.
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Table 12-2-1. Summary of Construction Equipment

Equipment name Use

To install and secure parts carried to the edge of a cantilevered section under

Traveler crane .
construction.

Transfers building members, which have been hoisted by a tower crane to the
Trailer top of the girder structure near the main tower, to the cantilevered section
under construction.

Hoists building members, which have been transported by trailer etc. to the

Tower crane temporary bridge by the main tower, to the girder-top area

Rail equipment Traveler crane moving equipment
Transfer Platform Scaffolding for cantilever erection
Side View
J/ Railroad track equipment
=

Transfer platform

Traveler crane

Foundation and tower crane assembly
Girder erection for the main tower part

Plan View

Figure 12-2-1. Visualization of a Traveler Crane and Transfer Platform
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3) Cable Erection

Cable erection is one of the most important work in building cable-stayed bridges. While two types
of cable are typically used: multi-strand cable and parallel-wire-strand cable, this document describes
construction using parallel-wire-strand cable, which has a proven track record of use as the cable in the
overwhelming majority of cable-stayed bridges.

Table 12-2-2 shows a summary of cable construction equipment. As cable construction uses extremely
long cable material, swaying can occur in cable that has unexpectedly become unwound, etc. Thus,
safety measures must be put in place to either ensure sufficient clearance distance during work or
implement measures to prevent the cable from swaying (see Figure 12-2-2). In addition, the cable
installation height on the main tower is about 100 meters above ground at the topmost cable. For this
reason, sufficient safety measures must be implemented that factor in the effects of wind.

Table 12-2-2. Summary of Cable Construction Equipment

Equipment name Use
Traveler crane Crane body Deploys cable loaded in a square coiler out in a
Adjustment straight line.
trestle/traveling trestle
Stay cable deployment | Deployment rollers Deploys coil-loaded cables out in a straight line.
equipment Square coiler

Hoists cable, which has been transported by trailer
Tower crane etc. to the temporary bridge by the main tower, to
the girder-top area

Pulls a lead-in cable attached to the end of cable,

Winch and set it in a predetermined position after passing
it through a fixed sleeve.
Rail equipment Equipment for moving the traveler crane
Tension jack Applies a predetermined tension on cables
Transfer Platform Scaffolding for cantilever erection
Crane hook
“
Cable
_Coiler

/ -
=

Source: Estimations in Bridge Construction - 2016 Edition

Figure 12-2-2. Visualization of Cable Deployment Work



4) Construction of the Approach Bridge (Superstructure)

The approach bridge is planned for construction with the crane and vent method. This construction
method enables construction with a locally procurable crane (150 ton crawler crane) and is a simple
method with a proven history of use in many projects. Because the work is at relatively high elevations
and involves the erection of large members (about 240 kN/piece) with girder heights of around 3 m, it
is necessary to be sufficiently vigilant to prevent girders from toppling or falling. There have been girder
falling accidents both in and outside of Japan (i.e. Can Tho Bridge collapse) due to uneven settlement
or supporting ground or faulty vent structure placement, which is why it is necessary to prepare a Work
Procedures Manual, make it mandatory to review the manual before work starts and strictly observe the
procedure. Table12-2-3 shows the Summary of Construction Equipment.

Table 12-2-3. Summary of Construction Equipment
Equipment name Use
Crawler crane (2 cranes) Erects building members, which have been transported by trailer
etc. to the temporary bridge, by hoisting with either a single crane
or multiple cranes to the predetermined location.

Vent structure Provides a temporary support for girders to reduce the weight
exerted by the member being installed.

Vent foundation work Because the vent structure is built on the water, a vent foundation
built of H-shaped steel must be constructed.

Suspended scaffolding Scaffolding for the crane erection

12-3 Safety Measures for Constructing the Approach Bridge (Substructure and Deck Slabs)
12-3-1 PC Well Method (Japanese Technology)

The PC well method of the precast (hereinafter PCa) method is applied for approach bridge
substructures. PCa members were selected for the Project for two reasons: first, the members can be
produced at a temporary factory during the winter season, when outdoor work is prohibited; second, the
method is effective toward ensuring quality and shortening the construction period. First, the PCa
members are to be brought on site and press-fitted using push-in frames by excavating the ground with
a large crane and hammer grab. It is a special construction method that is being applied in Ukraine for
the first time; therefore, the following points about safety should be taken into consideration for each
process: (see Chapter 11)

1) Works using the Large Crane when Setting RC Lot (Figurel2-3-1)
Since lifting works are conducted for heavy members and machines (PCa Members:
approximately 15 t, Rotary all casing Boring Machine: approximately 42 t) using a large crane,
the bearing capacity of the site should be checked, reinforced and protected prior to the work.
Check overhead lines and other pre-existing obstacles in the crane work site and relocate and
protect.
Train and assign slinging operators and ensure they comply with work standards such as how to
make signals and checks and knowledge of prohibited matters.
Make regular inspections compulsory and appropriately keep the slinging wires.
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PCa Member

Figure 12-3-1. Installation of PCa member

2) Preventing Workers and Third Parties from Falling into the PC well when Tensioning PC
Bars

While safety handrails are installed on push-in frames, the use of safety belts and other fall-prevention
measures should be ensured (see Figure 12-3-2).

With unforeseeable cases such as third parties entering the yard during the downtime, the opening
part on the upper PC well should be covered by a safety net or working scaffold when the work ends.

3) Tension Work when Tensioning PC Bars

To prevent danger and ensure quality, tension work must be carried out by skilled workers in the
presence of certified PC engineers. Since a PC steel bar under tension accumulates significant energy,
no one except the relevant parties is allowed to enter the working area during the tension work.

Safety handrail

Safety belt

Tensioning Jack

Source: P.S. Mitsubishi
Figure 12-3-2. Tension work

4) Grout Scatter Prevention when Grouting PC Bar

When injecting grout into the ducts of the PC steel bars, the grout may scatter due to clogging and
other factors. A scatter-prevention sheet should therefore be installed, and the workers should wear
protective glasses.
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5) Grout when Grouting PC Bars
During construction in the river, the necessary measures should be taken to avoid any water pollution
caused by an outflow of grout.

6) Generation of Hazardous Gas or Oxygen-deficient Air when Placing the Bottom Concrete

When the generation of hazardous gas, etc. is expected, steps should be taken to check for its presence.
The type of gas and permissible concentration for workers must be known, and sufficient
countermeasures must be taken. PC Slab (Japanese Technology)

12-3-2 PC Slab (Japanese Technology)

PC slabs preproduced at a temporary pretension factory are transported by truck or barge and
constructed using a crane and traveler crane on girders (see Figure 12-3-3).

Source: Japan Prestressed Concrete Contractors Association website
Figure 12-3-3. Construction Work by Crane (Left Side) and Construction Work by Traveler Crane on Girders (Right Side)

1) Works using the Large Crane when Constructing PC Slabs

A PC slab is approximately 12 m long and approximately 0.3 m thick, and is flat with a cross-section
that can be easily deformed. Accordingly, when lifting, care should be taken to avoid the occurrence of
cracks by bending and twisting, and a balance (Figure 12-3-3) should be used as needed. When lifting,
guide ropes should be installed to control the shaking and swaying of the members in the wind. Rules
should be enforced to prevent entry and keep the space under the suspended load clear of people, and
the crane wire should always be inspected before starting work.

2) Transportation of PC Slabs (in the case of trailer)

Reference packaging for transportation is shown in Figure 12-3-4. To prevent collisions, marks should
be placed on PCa members protruding from the vehicle body when transporting. To find out problems
and solutions on the route, a test will be conducted in advance with a trailer carrying the weight
equivalent to PC slab. In addition, during the actual transportation, fastening of a PC slab on a trailer
will be confirmed and watchpersons will check in front of and behind the trailer. In the case of barge the
same safty measures should be taken.

PC slab
11760 Mark i r 4

o) - gf# - =
;ra [—

14783

3 {42800
4 1905 _

Source: Guidelines for PC Deck Slab Construction, March 2004
Figure 12-3-4.Packing for Transportation
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3) Construction of PC Slabs

As there are many openings between steel girders and on the front of existing PC slabs, preventive
measures should be taken during construction to eliminate any risk of falling objects, including the
installation of scaffolding on the steel girders (see Figure 12-3-5), lifeline rope for construction work
(see Figure 12-3-6), and safety netting under the steel beams (see Figure 12-3-7).

Scaffolding Lifeline Rope

Figure 12-3-5. Scaffolding on the Steel Girders

Safty net

Source: Home page of Tanaka Steel

Figure 12-3-7. Safety Net under the Steel Beams

12-4 Safty Measures for Landslide Prevention Work

Based on the additional survey, the possibility of landslides cannot be ruled out. Therefore, it is proposed
to take measures to prevent landslides prior to construction, considering the safety of workers during
construction. Landslide prevention works include revetment erosion prevention work, steel pipe pile work,
and drainage boring. Safety considerations for each are described below.

12-4-1 Revetment Erosion Prevention Work

Since it is construction along riversides and swamps, secure a secure scaffolding.Pay attention to scattering
and dropping when transporting Gabion's filling materials

12-4-2 Steel Pipe Pile Work

Pay attention to the stability of the installation location of the large bore boring machine, so that it will not
fall over or sink. Store the steel pipe pile material in a stable condition on flat ground so that it does not slide.

12-4-3 Drainage Boring Work

Special attention should be given to clothes and boot to prevent accidents caused by contact with the
drilling machine or being caught.
Pay attention to the stability of the drilling machine so that it will not fall over or sink.
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12-5 Check System in the Temporary Construction Plan

To secure safety during construction, it is crucial to check the quality of temporary structures, hence
the need to establish a check system when constructing the same. The system must include the client,
relevant agencies, the contractor, and others.
Normally, the third-party checking system organization appointed by the client also checks such
temporary constructions. As described, the number of contractors and consultants with experience in
constructing cable-stayed bridge is limited in Ukraine. Accordingly, it is preferable to carry out
international tender to procure a consultant capable of checking not only from construction point of
view, but also from other various perspectives.

12-6 Preparation of the Plan for Safety Measures
12-6-1 Before Commencement of Construction

First, a plan for safety measures should be prepared in advance. Just in case about emergency issues,
the plan should incorporate a communication network, which covers Ukrainian, Japanese, and the other
stakeholders.

Safety training and drills should be provided regularly to everyone involved in the construction,
including local contractors, to ensure their understanding of safety and promote the thorough
dissemination of that understanding. These people should be given overviews of the construction and
notified of when the construction is to start, and hazard maps of the areas around the construction sites
should be created.

12-6-2 During Construction

Mutual collaboration is an important part of safety control management, as the work of the Project
will progress simultaneously on the left bank, in the river, on the right bank, at the production facilities
for the precast members, and elsewhere. The leaders of each area of responsibility should gather roughly
once per month during the construction period to hold safety meetings, review the situation in each term
and share the result and the other information with appropriate members. The leaders should promptly
inform, report, and consult with relevant agencies on the issues raised at these meetings and deal with
the situations accordingly, and the PDCA (Plan-Do-Check-Action) cycle must be employed
continuously. Efforts should be made to constantly share information with the people living along the
route and to conduct regular interviews about the environment and other topics.
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Chapter 13 Project Operation and Maintenance Plans

13-1 Project Implementation System
13-1-1 Organization

Ukravtodor is a central executive agency that implements national road policy in the field of road
transportation. Its activities are managed and coordinated by the Cabinet of Ministers of Ukraine

through Mol.
Following are the main responsibilities of Ukravtodor, as defined by the Cabinet Resolution (2014

No.

439, 2017 No. 847).

Implementation of state policy in the field of road management and management of public
roadways;

Submission of proposals to Mol to realize public policy in the road sector;

Management of state property.

Ukravtodor locates its Head Office in Kyiv and has 24 branch offices, one in each oblast. The Head
Office plans and manages international corridors; each branch office manages state roads within its
oblast. Figures 13-1-1 and 13-1-2 show the organizational charts of Ukravtodor’s Head Office and its branch
office in Mykolaiv, the target area of the Project.

Figure 13-1-1 shows that the Head Office comprises three departments. According to Ukravtodor, the
three departments may be assigned as responsible for the project implementation.

The department that plays a central role is currently being confirmed.

The main tasks of the Road Network Expansion Department are as follows:

Implementation of state policy and proposals for development (construction and renovation),
planning for capital expenditures and repairs of public roads and engineering structures, scientific
and technical research and pricing;

Formation of plans and objectives for the construction, renovation, maintenance and repair of
public roads, facilities, and implementation monitoring;

Development of forecasts and future plans for the construction, renovation, maintenance and repair
of public roads and facilities in accordance with the development and improvement strategies of
the network of public roads, highway development programs and other decisions by the
Government;

Coordination and approval of project documentation for construction, renovation, maintenance and
repair of public roads and facilities;

Matching the variants of design for constructions and pavements as well as structural diagrams of
bridges, overpasses and viaducts;

Introduction of new advanced technologies and materials, software development and
implementation of key scientific and technological development of the road sector to improve the
quality of construction, renovation and repair of public roads and reducing the cost of execution of
road works;

Coordination of the activities of enterprises, institutions and organizations within the management
of Ukravtodor in regards to construction, renovation, capital expenditures and repair of public roads
and engineering structures, scientific and technical research and pricing;

Management, operation and development of streets and roads of cities and other settlements under
local authorities in their respective areas of responsibilities.

According to the organizational charts, number of employees at the Head Office and Mykolaiv branch
seem to be approx. 109 and 60 respectively. Since the total length of these roads in Mykolaiv Oblast is
1,487km, road length per employee is approx. 24.7km. It shows that the number of employees is considerably
less than relevant authorities in Japan because the road length per employee of them is approx. 4km in average.
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Figure 13-1-1. Organizational Chart of the Head Office of the State Agency of Automobile Roads of Ukraine (Ukravtodor)
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13-1-2 Financing and Budget
1) Actual Expenditures: Past and Present

Table 13-1-1 shows the actual expenditures of Ukravtodor for its 2014-2017 budgets, and its planned
expenditures for 2018.

Table 13-1-2 shows the following information for the Mykolaiv region from 2013 to 2017.

 Actual figures and expenditures by work type

» Budgeted and actual expenditures for road maintenance

* Number of Ukravtodor employees and their average salary

Table13-1-3 shows the actual expenditures for maintenance in the Mykolaiv region from 2016 to the
first half of 2018.

According to Table 13-1-2 and Table 13-1-3, the budget for maintenance ranges from 10 million
UAH/year to 18 million UAH/year and roughly 71,000 UAH/km/year in 2018. On the other hand,
roughly 80,000 UAH/km/year is required for daily maintenance of the bypass roads alone. In addition,
1,700,000 UAH/km/year is required when the cost of bridge inspections, coating, lighting, repaving,
and other regularly occurring expenses are considered. Hence, a budget for these expenses must be
systematically secured.
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Table 13-1-1. Annual Expenses in the National Budget for Budget Execution of Ukravtodor, Actual Figures (2014-2017) and Planned Figures (2018)

Thousand UAH

Sources of funding and name of budget programs Fact 2014 Fact 2015 Fact 2016 Fact 2017 Plan 2018
General income 17,672,766.5 | 24,852,803.6 16,965,743.8| 21,904,373.5| 45,109,381.3
502100 S_pecial fund balances at the beginning of the year (excise tax and import duty on petroleum products and vehicles 736,380.0
highway fee
140200 ]I(Elj;]ccii;e tax on excisable goods (products) made in Ukraine in the part of petroleum products and vehicles (special 1,048.340.4 2.394,198.0 5,469,625.0
140300 Excise tax on imported excigable goods (products) to the customs territory of Ukraine in the part of petroleum 11,143,727.9 103193615 | 22,669,375.0
products and vehicles (special fund)
150105 Import duty on petroleum products and vehicles and tires for them (special fund) 1,092,313.4 1,422,780.5 3,142,600.0
021601 Highway fee for vehicles a_nd other self-propelled vehicles and machines, weight or dimensional parameters that 6,929.3 3,466.5 16.462.5
exceed the standards (special fund)
500801 Confiscated property, and property acquired through the sale of property confiscated as a penalty for bribery and violations of laws 843,030.4 2,000,000.0
Outstanding debt provided to Ukravtodor for developing the network of public roads under the guarantee of the Cabinet of Ministers of Ukraine 707,942.0 665,736.8 1,685,955.1 3,284,095.8
Loans from International financial organizations, Governments of foreign states 2,027,438.1 1,943,273.1 1,874,923.8 1,739,345.7 5,378,000.0
General fund of the state budget 9,695.4 | 22,243,793.7 13,404,864.9 1,898,095.1 6,433,318.8
KPKVK *| All outlays (expenditure) 17,672,766.5 | 24,852,803.6 16,965,743.8| 21,904,373.5| 45,109,381.3
3111010 Governance and management in the field of construction, repair and maintenance of highways 9,695.4 10,419.9 11,182.0 45,366.7 56,673.1
3111020 Development of the network and maintenance of general-purpose roads, including 3,462,719.1 4,553,889.2 9,376,057.0( 13,292,717.1 | 10,726,159.3
at the expense of state funds 2,754,777.1 3,888,152.4 7,690,101.9| 10,008,621.3 | 10,726,159.3
at the expense of loan balances, received under the guarantee of the Cabinet of Ministers of Ukraine 707,942.0 665,736.8 1,685,955.1 3,284,095.8
3111030 Payment of debt provided to develop the network of public roads under the guarantee of the Cabinet of Ministers of Ukraine 10,777,342.3 | 17,646,099.2 5,5635,048.5 4,902,542.0 6,041,038.0
Proportion of payment of debt 7,806,654.6 | 14,791,107.8 3,996,924.9 3,661,046.9 4,618,978.2
Proportion of payment of interest, etc. 2,970,687.7 2,854,991.4 1,538,123.6 1,241,495.1 1,422,059.8
3111040 Construction of a bridge crossing in Zaporizhzhia 71,673.6
3111090 Development of road co_mplex of regions qf Ukrainia_n part of Carpathian Euroregion (in particular roads 699.122.2
Mukacheve-Lviv, Tatariv-Kamyanets-Podilsky, Stryi-Mamalyga ) T
3111800 Realization of the investment state project Improvement of the condition of general-purpose roads in Lviv region 168,532.5 259,558.8 357,645.7
3111820 Development of the automobile road R-52 Dnipro-Tsarychanka-Kobeliaky-Reshetylivka 348,116.3
3111600 Development of the highway and reform of a road sector 2,027,438.1 1,943,273.1 1,874,923.8 1,739,345.7 5,208,000.0
3111610 Development of border road infrastructure at the Ukrainian-Polish border 50,000.0
3111620 Development of border road infrastructure at the Ukrainian-Hungarian state border 120,000.0
3111100 Improvement of the condition of general-purpose roads in the direction Lviv-Ternopil-Uman; Bila Tserkva-Odesa- 800,000.0 4,000,000.0
3111120 Improvement of the condition of general-purpose roads of state significance M-03 Kyiv-Kharkiv-Dovzhanskyi on the site Chuhuiv-1zium -Sloviansk 199,471.5 2,000,000.0
3111130 Improvement of the condition of general-purpose roads in the direction Kharkiv-Kupiansk-Svatove-Stanytsia- 245,581.8
3111140 Improvement of the condition of the automobile road N-31 Dnipro-Tsarychanka-Kobeliaky-Reshetylivka 2,000,000.0
3111150 Improvement of the condition of the automobile road Kharkiv- Ohtyrka 2,000,000.0
3111160 Improvement of the condition of the automobile road Zhytomyr Chernivtsi 1,000,000.0
2131020 Subvention from the state budget to the Iocgl budgets for the construction, reconstruction, repair and maintenance 1.395571.6
of streets and roads of communal property in populated areas
Subvention from the state budget to the local budgets for financial providing with construction, reconstruction,
3131090 - - - . 11,530,865.2
repair and maintenance of general-purpose automobile roads of local significance, streets and roads of communal
Subvention from the state budget to the regional budgets of Kherson region for construction of the overpass road
3131200 . L : 19,000.0
on Admiral Seniavina Avenue - Zalaeherserh Street in Cherson

KPKVK *: the code and the name of the program classification of expenditures and lending to the state or local budgets are indicated (code and name of the Standard Programming Classification of Expenditures and Lending to Local Budgets / Provisional Classification of

Expenditures and Lending for Local Government Budgets that do not use the Program-Target Method)
Source: Ukravtodor

Table 13-1-2. Information on the Execution of Road Works on Public (general)-Use Roads, with a Breakdown into Types based on All Funding Sources and Cost Estimations on Customer Service Maintenance, the Number of Personnel at
the Ukravtodor Mykolaiv Branch, and the Average Salary of the Same, for the Period

Scope of works
Construction_ and Major repairs Ordinary repairs Ope_ration and Total Costs estimation for Service maintenance Average Average _salary i_n
Period reconstruction Maintenance Number of salary Annual average USD QSD e_quwalent in
Amount Total Amount Amount Amount . workers currency rate (NBU) line with the NBU
Approved for a year Execution (UAH)
(Thousand km (Thousand km (Thousand km (Thousand (Thousand km (Thousand UAH) (Thousand UAH) rate
UAH) UAH) UAH) UAH) UAH)
2013 172.2 389.0 174,763.6 26.4 102,368.1 277,692.9 26.4 7,933.5 7,088.2 56 5,680 7.99 711
2014 155,268.7 24.4 62,628.5 217,897.2 24.4 7,123.0 4,685.2 52 4,147 11.89 349
2015 679.6 19,069.4 123,572.9 143,321.9 0.0 7,311.6 6,252.2 53 5,453 21.84 250
2016 1,202.2 1,901.9 70,953.6 10.0 110,807.2 184,864.9 10.0 9,600.0 7,067.3 52 6,768 25.55 265
2017 4,3745 5,530.2 576,587.6 14.6 176,104.4 762,596.7 14.6 15,357.6 12,221.8 52 11,309 26.60 425

Source: Ukravtodor
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Table 13-1-3. Information on Execution of Operation and Maintenance of Automobile Roads of the
Public (General) Use in Mykolaiv Region during 2016-2018.

Period Actual execution (thousand UAH)
State budget Local budget
2016 103,683.0 6,944.2
2017 130,022.1 46,672.4
. 52,929.3
January—JlrJg: d2f02n(|J1)8 (national (out of the annual plan of -
y 106,582.1)

Source: Ukravtodor

2) Spending Plans: Present and Future

Table 13-1-4 shows the spending plan for each financial resource, and Table 13-1-5 shows the
spending plan for each type of work for implementing the New Program.

Table 13-1-6 shows spending plans divided into road development and construction of structures.

According to Table 13-1-5, the plan calls for the securement of roughly 7,000-8,000 million UAH for
2019-2022. Assuming that the target is State Roads, the budget per length of road is 135,000-155,000
UAH/km/year. Therefore, the 2018-2022 operation and maintenance budget per road length seems
sufficient for the required operation and maintenance budget for the bypass roads.

Table 13-1-4. Spending Plan by Financial Resource for the New Program

Million UAH
S £ furdi \Volume of Breakdown by Year
ource ot funding funding 2018 2019 2020 2021 2022

State budget: 251,978 33,491 43,320 60,954 57,643 56,569
Funds of Special Fund of the
State Budget 178,111 21,767 30,707 41,879 41,879 41,879
(State Road Fund)
Funds of General Fund of 6,358 6,358 i i i i

the State Budget
Funds of international
financial organizations
Local Budget

67,510 5,367 12,613 19,075 15,764 14,691

Other sources, including 46,372 .| 1810 8995| 15077 | 20,490
investors’ funds
Total 208349 | 33491 45130| 69949 72,720 77,060

Source: New Program

Table 13-1-5. Spending Plan by Work Type for the New Program (1/2)

Million UAH
Category of road construction Year
2018 2019 2020 2021 2022
New Construction 3,361 5,514 17,006 21,954 27,986
Reconstruction 2,219 4,971 10,244 10,518 9,458
Major repairs 5,099 9,010 27,786 25,422 23,955
Medium ordinary repairs 11,468 9,335 - - -
Operation and maintenance 4,466 7,037 8,129 7,828 8,122
Total 26,513 35,867 63,165 65,722 69,521

Source: New Program
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Table 13-1-6. Spending Plan by Work Type for the New Program (2/2)
(Upper: Road Development, Lower: Construction of Structures)

Types of works Automobile roads
Year 2018 2019 2020 2021 2022
Length Amount Length Amount Length Amount Length Amount Length Amount
km million km million km million km million km million
UAH UAH UAH UAH UAH
New construction 17.8 2.253 41.8 4.165 40.9 12.490 7.9 16.264 192.6 20.211
Reconstruction 26.8 1.954 79.9 4.673 104.9 9.756 104.6 10.276 112.1 9.147
Major repairs 74.1 4.547 303.8 8.554 1,387.0 27.235 1,182.1 24.805 1,362.1 16.198
Ordinary repairs 946.0 11.264 631.8 9.088 - - - - - -
Types of works Artificial constructions
Year 2018 2019 2020 2021 2022
Length Amount Length Amount Length Amount Length Amount Length Amount
km million km million km million km million km million
UAH UAH UAH UAH UAH
New construction 6 1,108 19 1,348 7 4,516 5 5,690 8 7,775
Reconstruction 4 165 6 297 4 488 5 243 3 311
Major repairs 19 552 17 453 18 551 16 616 13 1,019
Ordinary repairs 12 207 20 457 - - - - - -

Source: New Program




13-1-3 Technical Level

Ukravtodor itself is not such a large organization; it comprises numerous state-owned enterprises and
operates in an environment in which it can assign the work of design, construction, construction
supervision, and maintenance to these organizations and the other State Enterprises.

Regarding technical standards, proactive efforts have been made to establish Ukrainian standards by
switching from SNiP and GOST used during the Soviet era to DBN design and construction standards
after gaining independence, and the standards are updated as necessary.

In addition, Ukraine has experiences with cable-stayed bridges as shown in Table 13-1-7.

Ukraine therefore seems to fulfill the technical standards necessary to implement normal road
development projects. However, appropriate technical assistance is required for the Project because it
includes a cable-stayed bridge with 420-m spans, and Ukraine has no experience with cable-stayed
bridges with spans longer than 312 m.

Table 13-1-7. Long Span Road Bridges in Ukraine

Name of the Bridge Total Length .
. . . . Completion Year
Type of Main Bridge Location Main Span Length
. Name of Contractor
Material Number of Lanes
Zaporizhzha Brl_dge Dnipro River 4484m Under Construction
Cable-stayed Bridge Zaporizhzhya 260m Mosybud Company(Ukraine)
Steel P Y 6 lanes 4 pany
Kyiv Podil Br_ldge Dnipro River 7100m Under Construction
Steel Arch Bridge Kyiv 344m Mosybud Company(Ukraine)
Steel y 6 lanes +2 metros 4 pany
Unknown ) Odessa Port 150.5m 1998
Cable-stayed Bridge Odessa 114.7m Mosybud Company(Ukraine)
Steel and Concrete (not PC) 2 lanes y pany
Kiev Southern Brldge Dnipro River 1228m 1992
Cable-stayed Bridge Kyiv 2rim Mosybud Company(Ukraine)
Steel y 6 lanes + 2 metros Y pany
Kiev Moscow Br_ldge Dnipro River 779m 1976
Cable-stayed Bridge Kyiv 300m Mosybud Company(Ukraine)
Steel y 6 lanes y pany
<Reference>*
Vansu Bridge Daugava River 53?;128rnm 1981
Cable-stayed Bridge Riga, Latvia Mosybud Company(UKkraine)
6lanes
Steel and Concrete

% Although it is not located in Ukraine, it was constructed by Ukrainian contractor

1) Subordinate Organizations

The following are the state owned enterprises of Ukravtodor:

e PJSC "DAK" Automobile roads of Ukraine

» State Enterprise "Derzhdorndi"
» State Enterprise "Ukrdiprodor™
 State Enterprise "Ukrdorzvyazok"

« DP "Ukrdorinvest"

» State Enterprise "Scientific and Technical Center" Road Quality Control "

« State Enterprise "Ukrgolovmost-ekspertiza"

« State Enterprise "Training Center for Training, Retraining and Upgrading of Personnel"

Of the above, Ukrdiprodor performs the road designing and the following main tasks:
 Planning and designing of construction, reconstruction and capital repairs of highways and other

facilities;

» Topographic, geodetic, cartographic surveys and research;
» Geophysical, hydrogeological surveys and research;




» Planning of land-use such as project design for land clearance operations, and planning for
rational utilization of land;

» Execution of civil engineering survey by classes (for buildings and constructions of T and 1T
class roads);

» Execution of a complex projects (new construction, reconstruction, and capital repairs of road
facilities under standard conditions and for territories with rough engineering-geological
conditions, ground subsidence, landslides, landfalls);

« Architectural and construction design;

* Designing of internal/external civil engineering networks, systems and facilities;

 Fire prevention planning;

« Scientific, technical research and development in the area of designing and surveys of highways,
custom-made facilities and road service facilities;

» Preparation of pre-project documentation to substantiate foreign and national investments;

* Preparation of tender documents;

 Supervision of construction process, and academic support to construction-and-repair works;

 IT promotion and software development;

» Preparation of regulatory, metrological and policy documents for the design base, standards,
typological project documentation and cost estimate standards in the area of road industry and
distribution thereof, and,;

» Others

In contrast, regarding bridges, there are several small firms that design viaducts and small bridges
for Ukravtodor on a tender basis.

2) Technical Rules, Standards, and Other Requirements

Table 13-1-8 shows standards relevant to the Project.

During the Soviet era in and before 1991, SNiP and GOST were used as standards for road and bridge
design and construction in Ukraine. After gaining independence from the Soviet Union, Ukraine
introduced its own standards—DBN design and construction standards—to replace SNiP. While
Ukraine has completed the creation of DBN standards that set out road design, bridge design, and various
testing methods, it still refers to SNiP on some matters. In addition, DBN standards were prepared based
on GOST, the standards of the former Soviet regions. Regarding the standard for roads (DBN V.2.3-
4:2015), Ukraine has subdivided the numbers of lanes and lane widths and the slope gradients of the cut earth
and embankments according to soil and climate categories. Ukraine has also defined geometrical structures
for curve radii, longitudinal slopes, and other characteristics of main routes and interchanges. It can therefore
be said that Ukraine’s standards are highly descriptive compared to those of other developing countries.
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Table 13-1-8. Relevant Standards

Name of Standard

Bigomocti Bepxosroi Pagu (BBP), 2017, Ne 29, ¢1.315
[Ipo omiHKY BILTUBY Ha JOBKUIISA

Verkhovna Rada iBBR) Bulletin, 2017, No 29, Art.315
On environmental impact assessment

KABIHET MIHICTPIB YKPAIHU ITOCTAHOBA, 28 cepras 2013 p. Ne 808

[Ipo 3aTBepmKeHHS MEPETiKy BUAIB MisTIBHOCTI Ta 00’ €KTIB, 110 CTAHOBIIATH IiIBUIIICHY €KOJOTIYHY
HeOe3MeKy

Cabinet of Ministers of Ukraine Resolution, August 28, 2011, No808

On approval of the list of activities and objects posing an increased environmental hazard

JCTYVY b B.2.3-1-95. I'abapuTs miMOCTOBI CY/THOIUIABHUX MPOTOHIB MOCTIB Ha BHYTPIIIIHIX BOJTHUX
HUIsIXax.
DSTU B V.2.3-1-95. Navigation Clearance under Bridges

JBH J1.2.2-1-99. PecypcHi eleMeHTH KOIITOPUCHI HOPMU Ha Oy/iBesbHI poO0TH. 3eMIIsIHI POOOTH.
DBN D 2.2-1:99. Cost Estimate for Earth Work

JBH J1.2.2-30-99 36iFHI/II_( 30. Moctu i Tpy6H.
DBN D 2.2-30:99.Collection 30. Bridges and pipes

CHulI 2.02.01-83 (2000). OcHoBM Oy MHKIB i CHOé)y,Z[. )
SNiP 2.2.01-83(2000). Construction Standards and Rules/Foundation

JBH B.2.3-5-2001. Bynuui Ta Jopory HaceIeHHX MyHKTIB.
DBN V.2.3-5:2001. Street and Roads in Population Center

JBH A.2.2-1-2003. Ckiaz i 3MicT MaTepiajiB OiHKK BIUIMBIB Ha HaBKoyuInHe cepenosuine (OBHC)
DBN A.2.2-1-2003. Composition and Content of Environmental Impact Assessment Materials (EIA)

JIbH B.1.2-2:2006. Cuctema 3abe3neueHHs HAIIHHOCTI Ta Oe3Mmeku Oy/IiBeIbHUX 00'€KTIB.
DBN V.1.2-2:2006. System Reliability and Safety of Construction Project

10

JBH B .1.1-12-2006. ByniBHHITBO Y CEWCMIUHKX pailoHax YKpaiHu.
DBN V.1.1-12:2006. Earthquakes in Ukraine

11

JBH B.2.3-14:2006. Moctu Ta Tpyou. [IpaBuia npoekTyBaHHs.
DBN V.2.3-14:2006. Bridges and Pipes. Design Rules

12

JBH B.2.3-16:2007. Hopmu BifiBe€HHS 3eMEJILHUX IUISHOK JIst OyIiBHULTBA (PEKOHCTPYKIIIT)
ABTOMOOUTEHUX JOPIT.
DBN V.2.3-16:2007. Land Allotement for Construction of Motor Roads

13

JBbH B.1.2-15:2009. Moctu Ta Tpyon. HaBaHTaXeHHS 1 BILTUBH.
DBN V.1.2-15:2009. Bridges and pipes. Load and Impact

14

JBH B.2.3-22:2009. Moctu Ta Tpyou. OCHOBHI BUMOT'H IPOCKTYBaHHSL.
DBN V.2.3-22:2009. Bridges and Pipes. General Requirement for Design

15

JBH B.1.1-4-2009. Cxkiaj, 3MicT, HOPSIIOK pO3POOICHHS, TIOTOIKSHHS Ta 3aTBEPHKCHHS
MiCTOOYIIBHOTO OOTPYHTYBaHHS. ) -
DBN V.1.1-4:2009. The system of Approval Planning Justification

15

JCTVY-H b B.2.3-23:2009. HactaHoBa 3 OIIiHIOBaHHS 1 MPOTHO3yBaHHS TEXHIYHOTO CTaHY
ABTOJIOPOYKHIX MOCTIB.

DSTU-N B V.2.3-23:2009. Transport facilities Rules for Assessment and Forecast of Technical
Condition of Automobile Bridges

16

JACTY b [1.1.1-1:2013. [IpaBuna BU3HaYEHHsI BApTOCTi OyAiBHUIITBA.
DSTU B D.1.1-1:2013. Rules for Construction Cost Calculation

17

ACTY b [1.1.1-7:2013 IlpaBusa BU3HaYCHHS BapTOCTi MPOEKTHUX POOIT Ta EKCIIEPTU3H MPOEKTIB
Oy/liBHUIITBA.

DSTU B D.1.1-7:2013. Rules for Cost Calculation of Design Survey Works and Expertise of Project
Documentation for Construction

18

JBbH A.2.2-3:2014. Cknaj Ta 3MiCT IPOEKTHOI JOKyMeHTalii Ha Oy/liBHHITBO )
DBN A.2.2-3:2014 Composition and Contents of Design Documentation for Construction

19

JIBbH B.2.3-4:2015. ABTomO006imbHI foporu. Yactuna 1. [IpoekryBanns. Yactuna 1. ByaiBHUITBO.
DBN V.2.3-4:2015. Automobile roads. Part I. Design. Part I1.Construction

20

JBH A.3.1-5:2016. Oprani3zattis OymiBeIbHOTO BUPOOHHIITBA.
DBN A.3.1-5:2016. Organization of Construction Operation
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13-2 Cucrema ekciuryaTanii/o0c;ryroByBaHHsI

Sk nosicHioBasnocs paiine, 3 2018 poky «Ykpasrogop» o0ciyroBye € juiie JlepxaBHi qopory, a
00’i3Ha gopora mporo Ilpoekry Hamexuts a0 JepxkaBHoi moporu. TexHiuHe 0OCITyroByBaHHS
JIepKaBHUX AOPIT MOJIIAETHCS HA MIOICHHE TEXHIYHE 00CITyTOBYBaHHS Ta iHIIIE 0OCITyTOBYBaHHS.

JL1st BU3HAUCHHS CyOITiIPSAHUKIB BUKOPUCTOBYIOTHCS TCHICPH, AKi (PaKTHIHO BHKOHYIOTH OOHIBA
BUJIM TEXHIYHOTO 0OCITyTOBYBaHHS, aJie CYOIIAPSIHUK, SKUH BUKOHYE Io/IeHHE 00cyroByBaHHsl, [TAT
(IAK) "HAK" ABroMoOimbHI Jnoporn VYKpaiHH, MO CyTi € WiINOpsSAKOBAaHOK OpraHi3ali€er
YKpaBTOIIOpY 1 OTPUMYE BCi 3aMOBJICHHS Ha IIOJCHHE 00CITyTOBYBaHH.

KommnaHisi BUKOHY€E TeXHiUHE 00CIIyroByBaHHsI Ha 3arajbHy cymy 4 mupa. rpH. (ExsiBanent 3000 km)
LIOPOKY, 1 MPOBOJUTH TEXHIYHE 00CIYyTroByBaHHS Ha AOPOrax 3arajlbHOr0 KOPHCTYBAaHHS Ta MiCLIEBHUX
nowxkuHo0 moHax 170 000 kM mo Beiit Tepuropii Ykpainu. Komnanis mae 24 ¢inii (OdmactBomop) mo
Bcili TepuTopii Ykpainw, y Hii npaitoe 19 000 kpamidikoBaHUX iHXeHEpiB, Y ToMy uncii moran 5000
IH)KEHEPIB, SKi MalOTh JOCBIJ] | HABUYKHU.

OpHak Ha TaHWH Yac JIMIIe BiCiM BiJIIiIEHb KOMITaHii CTa01IbHO KEPYIOThCS, 1 X04a «MUKOIaIBChKUI
001acTBOZIOP», AOYIPHE MiAMPHEMCTBO, IO TepedyBae y MAMOPSIAKYBaHHI MuUKoIaiBChKOT 00JIacTi,
Mmae 24 ympasniHcbki ogicu Ta 800 mpamiBHUKIB MO BCii 00MacTi, BOHO MIATPUMYE POOOTH 3
TEXHIYHOTO OOCITyTOBYBaHHsI, OCKUIbKM HE Ma€ MarepiaiiB Ta MalllWH, HCOOXITHUX JIJIs TPOBEICHHS
TeXHIYHOTO 00ciyroByBaHHs. DaKTHYHO BiH CTHKA€THCS 3 TPYAHOIIAMHU YIPABIiHHA, K 1 Oararo
THIIUX QLTIH.

ToMmy He MOXHa cCKa3aTd, LOI0 YKpPaBTOJOP PO3POOHMB CHCTEMY IIOJEHHOTO OOCIYTOBYBaHH,
HeoOXiqHOi micns OymiBHHUITBA 00'i3HOI mopord, i Tpeba HOTO pecTpyKTypu3yBaTH, 00 30KpeMa
3MIHCHAUTH TaKi MOKPAICHHS:

e InuTerpartis po6o40i CHITH, KOMITIB Ta (hiHAHCOBUX PECYPCiB
OnTuMizariiss Mepexi BApOOHHUINX TTOTYIKHOCTEH
Crabinizamis GiHaHCOBOTO CTaHy Ta (DiHAHCOBA PEKOHCTPYKITis
[TimBuIIEeHHS SKOCTI Ta KOHKYPEHTOCIIPOMOXKHOCTI OYIIBHHUIITBA Ta MOCTYT
[TimBumeHHs e)eKTHBHOCTI BHYTPINTHEOTO KOHTPOIIO Ta BHYTPITHBOTO YIIPABITIHHSI
BripoBamkeHHs eeKTHBHUX METO/IIB KOPIIOPATUBHOTO YIPaBIIIHHS

Tum He MeHII, YKpaBTOAOp OE3MocepeHhO 3BEPTAETHCS IIOA0 HIOACHHOTO OOCIYTOBYBAaHHS JIO
MPUBAaTHUX KOMIIaHI Ha TPOOHIH OCHOBI, BUKOPUCTOBYIOUM (hiHAHCOBY HIATPUMKY MiKHApOmHOT
¢inancoBoi ycranosu (IFl), Hamararounch 3MEHIIMTH BUTPATH Ta BHOPsIKYBatd poboty. [loTpioHO
30eperTy MOXKIJINBICTh BUKOPHCTOBYBATH IO CXeMy AJist 00’ 13HOT oporu.

JJis MoBiAKH, MiCIIeBi JOPOTH MIATPUMYIOTECS OOJACHUMH JISP>KaBHUMU aMIHICTpAIlisIMH, a HarJIsi]
3a 1ier0 poboTor mepenaHo aamiHicrpamisMm y 2018 pori, sk onmcaHo panimre. Hapasi curyartis
MOJININMIACS JIUIIE y MATH 00NacTAX, /e MPAIIOIOTh BN, M0 3aMaOThCsl 00CITYTOBYBaHHSIM.
[Hmi obmacti, B ToMy umciai MukonaiBchka, HE MalOTh TaKUX MiAPO3/AUIIB, 1 TOMY BiJICYyTHI CHCTEMHU
3a0e3neueHHs OIOKETIB Ta (OpMyBaHHS IUTaHIB OOCITyTOBYyBaHHS.

Hauionanbhi 10poru (IOporu HaliOHAIBHOTO

Micuesi goporu (JIOpord MicIeBOro 3HaueHHs
3HAYCHHS) esi noporu (710p B )

YkpasToznop | | MukonaiBcbKka o0IacHa iep)kaBHa aMiHicTpaltis |

MuxonaiBceka @imist YkpaBTomopy |

Illonenne Illonenne
[Hme o6cmyroByBaHHs Iame oGciyroByBaHHS
00CIyroBYBaHHS 00CITyrOBYBaHHSI
Ob6nasronop Oo6nasTomop
Abo Abo H/ IMpuBarHi KOMIaHil
IHIUi MPUBATHI KOMITaHI| [H1i nprBaTHI KOMITaHii

Pucynok 13-2-1. Oprani3anisi BAKOHaHHS pOOIT 3 TEXHIYHOTO 00CITyroByBaHHS
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Although no construction or rehabilitation work has been performed on bridges or crossovers in
Mykolaiv Oblast in the past 5 years, maintenance has been performed. Tables 13-2-1 to 13-2-4 show
maintenance performed in 2017.

In addition to the maintenance performance, Ukravtodor employs AESUM and Interactive Road Map
as non-structural measures for operation/maintenance.

AESUM stands for Analytical Expertise Bridge Management System and is a modern instrument of
bridge management. A significant socioeconomic effect is expected from the extensive implementation
of the AESUM by means of the optimum use of funds for repairs and reconstruction of bridges,
development state control, increase of their residual operation time, and, hence, increase of crossing
capacity of the transport network of Ukraine.

However, the access to data of the AESUM remains limited at this point, and thus it has not been used
effectively.

If AESUM functions effectively in the future, it may be able to facilitate asset management for
Mykolaiv Bridge.

Interactive Road Map is accessible on the Ukravtodor website, which provides information on “Repair
of roads”, “Emergency areas”, Restriction of movement”, “Travel condition”, and “Accident
concentration areas”. However, only fragmented information resources are available at the moment
since the key elements of the system are missing. In order to obtain such complete information system,
there is a need for sufficient fund allocation.

If Interactive Road Map functions effectively in the future, it may be able to facilitate efficient road
operation.
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Table 13-2-1. Maintenance Performed on Bridges and Crossovers (2017) (1/4)

Operational maintenance

Automobile road

Address i i
Index Name of works Unit of Quantity
Km+m | Km+m Measure of work
Automobile road of state importance
M-14 Odessa-Melitopol-Novoazovsk (in Taganrog City)
Sandora 159+811 ainting of metal piercing (handrails) 10 m. 10.4
August Overpass P g P g
Bridge Cold-milling coating 1000 sg.m 1813
over Ingul | 157+266 construction of a leveling layer 100 tons 1.0008
river shoring of asphalt concrete layer 1000 sg.m 1813
Bridge Cold-milling coating 1000 sg.m 2314
(r)i\\//t-:(;rr Ingul 1574266 construction of a leveling layer 100 tons 1.1107
November construction of asphalt concrete layer 1000 sg.m 2314
Bridge Cold-milling coating 1000 sg.m 0.05
over Ingul
river 157+266 pit repair 1sg.m 50
December
N-24 Blagovishchenske-Mykolaiv (through Voznesensk City)
cleaning of dirt in openings and pumps 1 L
building
dlsassembllng of gravel pavement and 100 cum 00126
foundations
dismantling of blocks and slabs of tape .
75+673 foundations 100 units 0.09
Laylng_ of blocks and plates of tape 100 units 0.09
foundations
mstallayon of a metal covering of a 1 ton 191
pedestrian path (pavement)
setting of metal barrier fences 100 m 0.048
N-24 Blagovishchenske-Mykolaiv (through Voznesensk City)
dismantling of fence 100 m 0.18
repair of metal barrier fences Im 62.9
June 1854139 Settl_ng (Assembl!ng) of a fence 100 m 0.26
repair of metal rails 10 m 47
Manufacturing and setting of handrail 1 ton 1615
fence
Assembling of supporting structures 1 ton 3.8
straightening of crane girders 1 unit/node | 2
July 185+139 manufacturing lattice structures 1ton 0.4
grounding of metal surfaces 100 sq.m 0.072
Painting of metal surfaces 100 sq.m 0.072
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Table 13-2-2. Maintenance Performed on Bridges and Crossovers (2017) (2/4)

Operational maintenance

Automobile road

Index Address Name of works Unit of Quantity
Km+m | Km+m Measure of work
Automobile road of state importance

R-55 Odessa-Voznesensk-Novyi Bug
construction of sand and gravel pillows
under the foundation (substructure) 100 cu.m 0.0625
p!asterlng of masonry (stone) work of sqm 4
piers
Repairing of masonry (stone) wall work cum 3

June 162+933 in particular parts '
preparation of cement-concrete mix cu.m 1.14
de\_/elopment of soil with moving by cum o4 5
trailers
cleaning dirt in openings of pipes and | 1m. of 49
bridges, cleaning of pumps building
clearing an under-bridge bed from the 10 sq.m 20
bushes and grass

July 1624933 clganlng dirt in openings of pipes and 1m. . of 140
bridges, cleaning of pumps building
mstallatlon and replacement of road 100 sign 15
signs
pit repair and cover without breakage 1sg.m 267

December | 225.442 vibroplate sealing 1sg.m 54

' laying of leveling layer 100 ton 1.3875

Compactor sealing 1000 sg.m 1.4592
pit repair and cover without breakage 1sg.m 77
restoration of deformed joint 1 m.joint 77

December | 225,442 clearing of drainage ditches 1 m. ditch 20
material loading and waste disposal 1 ton 5.2
Compactor sealing 1000 sg.m
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Table 13-2-3. Maintenance Performed on Bridges and Crossovers (2017) (3/4)

Operational maintenance

Automobile road

Index Address Name of works Unit of Quantity
Km+m | Km+m Measure of work
Automobile road of state importance
Checkpoint " Tymkove" -Balta-Pervomaisk-Domanivka-
R-75 .
Oleksandrivka
Cleaning dirt on bridge sg.m 144
cleaning dirt in openings of pipes and | 1m. of 31
bridges, cleaning of pumps building
September | 84+883 Clean!ng of a under-bridge bedding line | 10 sg.m 20
Cleaning of pumps on watercourse of
° 8 10 sg.m 12
small bridges and pipes
development of soil with moving trailers | 1 cu.m 20
Soil disposal cu.m 10
Mgnual clea_nlng of dirt in openings of 1sqm 29
bridge and pipes
preparation of a cement solution 1cum 278
repairing of masonry (stone) work of cum 7
walls
Elgstermg of masonry (stone) work of 1sqm 79
ridge
July 184,822 repairing of damaged plaster on pipes 1sg.m
repair of metal rails 10m 0.6
Le;gzlr of ferro-concrete girder - 60 cm 1 m. girder | 24
development of soil with moving 1cu.m 15
Transfer materials on pallets 1ton
loading gf materials and tractor 1 ton 9.8
transportation
R-81 Kazanka-Snigurivka-Antonivka - (R-47)
Cleaning of pumps on watercourse of
November | 62+572 small bridges and pipes 10sq.m 39
Cleaning under the road bridge 10 sg.m 52
T-15-04 Pervomaisk-Novoukrainka
6+100 | | Cleaning under the road bridge 10 sg.m 36
T-15-06 Mykolaiv-Domanivka-Berizky
- o Lr;sl;tglrglr:g (shoring)  steel  welded Ton 08
9 Painting of metal girder 48
Painting of metal railing fence 10m 2,4
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Table 13-2-4. Maintenance Performed on Bridges and Crossovers (2017) (4/4)

Ordinary repair

Automobile road
Address Unit of Quantity
Index Name of works Measure of wok
Km+m Km+m
T-15-08 Kalynivka-Snigurivka
Posting (shoring) of metal railing fence | 100 m 0.21
Painting of metal railing fence 10m 8.4
24456 Cons_tructl_on of a deformed seam of a 100m 0.2
road junction
Repair of road surfacing (pavement)-
RMA Sg.m 460
jS[jerfgtrilgnof deformed seam of a road im 14.9
20+105 Repair of road surfacing (pavement)- sam 230
RMA a-
Laying of protective layer of reinforced 1sqm 49
concrete road
Bond (laying) 1cu.m 0.126
36+520 Setting of deformed seam of a road
; . 1m. 14.9
junction
Painting of metal railing fence 10 m. 8.54
N-11 Dnipro-Mykolaiv-Kryvyi Rig
1984443 Eﬁ/pl)i:r of road surfacing (pavement)- sqm 154
1994333 EIe\/FIJi:r of road surfacing (pavement)- sqm 288
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Chapter 14 Recalculation of Estimated Project Cost

14-1 Conditions for cost estimation

The following are the conditions for cost estimation.

- Base year/month for cost estimation:

+Exchange rates:

*Price escalation:

- Physical contingency:
-Rate of interest during construction:

-Value added tax (VAT?Y):

- Import tax?:
- Rate of administration cost:

- Rate of Front end fee:

- Scope of loans

The unit price used in this estimation are as of June 2018.

The exchange rates used in this estimate are as shown
below

US$1.0=108.06 JPY

US$1.0=26.50 UAH

UAH1.0=4.08 JPY

Foreign currency: 0%, Local currency: 5.0%

Physical contingency is 10.0% of construction costs and 5%
of engineering costs.

Interest during construction is 0.1% of construction costs and
0.01% of engineering costs.

VAT is 20% as of June 2018.

Since import tax for iron and cast iron products ranges from
0% to 5.0%, an import tax of 5.0% was used for calculation.

Administration cost of the project implementor is set at 5%
of construction costs.

Set at 0.2% of the ODA loan covered amount

Within scope

Outside scope

® Price escalation
® Physical contingency
® Engineering cost

® Civil works ® Land acquisition and resettlement
> gggfggl:rc]tgggo;;[c:rbridge over the ® | easing construction yards
»  Construction of bypass road and ® Relocating utilities
Interchanges ® VAT (Value Added Tax)
»  Construction of main route bridges ® [mport tax
»  Construction of overbridge at T1506 ® Other taxs
»  Construction of overbridge at P06
»  Construction of ramp bridge
»  Construction of temporary yards

I Tax Code of Ukraine; Article 193

2 State Fiscal Service of Ukraine - http://sfs.gov.ua/baneryi/mitne-oformlennya/subektam-zed/stavki-vviznogo-ta-viviznogo-
mita/eksportne-mito/
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14-2 Expenses Borne by the Partner Country
14-2-1 Costs related to land acquisition and resettlement
The following tables show the costs related to land acquisition and resettiment.

Table 14-2-1. Summary of Land Acquisition Cost by Land use type

Cost (UAH)
Land use type
Route 2 Route 3

Agriculture 3,846,000 4,650,360
Artificial Forest 3,697,627 2,618,426
Road™

Residential 15,544 53,269
Others™ 5,712 70,918
Unknown 1,434,920 1,518,799
Total 8,999,803 8,911,771

*1: No compensation will be paid because the government owns the land
*2: Applied unit price of agricultural land

*3: Government-owned land not included

Table 14-2-2. Summary of Compensation Cost

Category Unit Route 2 Route 3
Number of affected buildings bldgs. 26 60
Compensation cost UAH 105,680,425 154,772,958

14-2-2 Cost of leasing construction yards and cost of relocating utilities

The Administration Cost includes the cost of leasing construction yards and the cost of relocating
utilities.

14-3 Package

The Project was packaged in the following way and the cost estimation was carried out accordingly.
Package Section
Package 1 Highyway & Interchange
Package 2 Main Bridge (Steel stayed-cable bridge)
Package 3 Approach Bridge
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14-4 Route 2 cost estimation results and project schedule
1) Cost estimation comparison table of 2011 F/S and This study

Table 14-4-1 compares the construction cost for Route 2 estimated in the 2011F/S and This Study.
The estimated total cost increased by 11 billion Japanese Yen due to the reasons below.

The total length of the main bridge and approach bridge increased from the 2011F/S.

Japanese bridge standards (Specification for Highway Bridges) was revised in 2017, which set
the service life of a bridge to 100 years, requiring even higher quality to be achieved.

Landslide countermeasures were included.

A diamond-type interchange was proposed at the intermediate point of the main route.
Greater pavement thickness was adopted.
Ukraine experienced price escalation.

Table 14-4-1. Cost estimation comparison table of 2011 F/S and This study
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2) Cost estimation results

Table 14-4-2 shows the total Project cost for Route 2, and Table 14-4-3 to Table 14-4-5 show the
breakdown of estimated construction cost for each Package.

Table 14-4-2. Cost estimation result

Foreign Currency Portion Local Currency Portion Amounl Amount
Breakdown of Cost (million JPY) (million JPY) (million JPY) (million USD)

Total JICA Total JICA Total JICA Total JICA

Cost Portion | Others Cost | Portion | Others Cost Portion | Others Cost | Portion | Others
Package 1/ Highway & Interchange 4323 4,323 1] 7.642 7642 i} 11965 11,965 i} 111 111 i}
Package 2 / Brdge-1 / Man Bndge 13,240 13,240 0 858 4858 1] 18,098 18.098 0 167 167 1]
Package 3 / Bridge-2 / Approach bridge 10,071 10.071 (1] 6,098 6,098 [} 16,169 16.169 i} 150 150 ]
Civil Works Sub Total 27,634 27.634 0| 18598 13598 0] 46.232] 46,232 ] 428 428 0
Price Escalation 0 [ 0 8,632 #.632 0 8.632 8.632 0 A0 S0 0
Physical Contingency 2,763 2,763 0 27123 2723 0 5486 5486 ] 51 51 ]

Table 14-4-3. Cost Breakdown of Package 1/ Highway & Interchange

Package 1/ Highway & Interchange Loan Coverage Ratio 100
Unit Price Cost
: ! - - Amount
Item Unit Q'ty Foreign Local Foreign Local
JPY UAH JPY UAH JPY

Road works LS 1 383,536,000 1,050,938.599 383,536,000 1,050,938,599 4.668,986,000
Accessory works LS 1 26,690,000 230,219,179 26,690,000 230,219,179 965,463,000
Main route bridge L=25m LS 4 81,258.000 37,124,278 325,032,000 148,497,113 930,564,000
T1506 B]‘idge LS 1 386,995,000 42,567.250 386,995,000 42,567,250 560,573,000
P06 Bridge LS 1 150,300,000 73,556,506 150,300,000 73,556,506 450,244,000
Ramp B]‘idgc LS 1 153,761,000 82,657.389 153,761,000 82,657,389 490,816,000
Main route bridge (Culvert) LS 1 0 6,964,159 0 6,964,159 28,398,000
Landslide countermeasures LS 1 81,571,000 17,956,779 81,571,000 17,956,779 154,794,000
Bank protection LS 1 0 3,340,089 0 3,340,089 13,620,000
Indirect cost LS 1 1,933,550,750 209,842,737 1,933,550,750 209,842,737 2,789.234,000
General Expense Ls 1 850,406,000 0 850,406,000 0 850,406,000
Dispute Board LS 1 30,878,145 7.572.375 30,878,145 7.572,375 61,756,290

Total 4,322,719.895 1,874,112,173 11,964.854.290
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Table 14-4-4. Cost Breakdown of Package 2/ Main Bridge

Package 2 / Bridge-1/ Main Bridge Loan Coverage Ratio 100
Unit Price Cost
s . : - Amount
Item Unit Q'ty Foreign Local Foreign Local
JPY UAH JPY UAH JPY

Fm_:mly fabncanon_ LS 1 4.,215.,446,000 0 4,215,446.000 0 4,215,446,000
(Girder, cable. bearing)
Material transportation Ls 1 630,021,000 0 630,021.000 0 630,021,000
Main girder erection LS 1 399,964,000 98,084,578 399,964,000 98,084,578 799,927,000
On-site painting LS 1 7,090,000 745,021 7.090,000 745.021 10,128,000
Cable installation LS 1 323,062,000 184,859,939 323,062,000 184,859,939 1.076,872,000
Bridge surface LS 1 321,351,000 56,838,159 321,351,000 56,838,159 553,122,000
Bearing installation LS 1 1,200,000 294,281 1,200,000 294,281 2,400,000
Equipment cor 151n11Pt1011 cost LS 1 195,262,000 0 195.262,000 0 195,262,000
of transportation priod
Main tower works LS 1 1.653,930.000 284,728,840 1.653,930,000 284,728,840 2.814,979.000
Deck slab LS 1 1.425,244,000 140,644,716 1.425,244,000 140,644,716 1.998,756.000
Substructure LS 1 348.948.000 72.320.035 348.948.000 72,320,035 643,850,000
Scour protection LS 1 0 2.120.049 0 2.120.049 8.645.000
Temporary bridge LS 1 114,504,000 112,321,155 114,504,000 112,321,155 572,520,000
Indirect cost LS 1 2,284,104,000( 230,872,238 2,284,104,000 230,872,238 3,225,540,000
General Expense LS 1 1,288,567,000 0 1,288.,567.000 0 1,288,567,000
Dispute Board LS 1 30,878,145 7.572,375 30,878,145 7,572,375 61,756,290

Total 13,239,571.145 1.191,401.387 18.097,791,290

Table 14-4-5. Cost Breakdown of Package 3/ Approach Bridge

Package 3 / Bridge-2 / Approach bridge Loan Coverage Ratio 100
Unit Price Cost
. = = Amount
Item Unit Qty Foreign Local Foreign Local
JPY UAH JPY UAH JPY

Factory fabrication LS 1 2,438,520,000 0 2,438,520,000 0 2,438,520,000
(Girder, bearing)
Material transportation LS 1 524,037,000 0 524,037,000 0 524,037,000
Main girder erection LS 1 184,340,000 105.481.575 184,340,000 105.481.575 614,466,000
On-site painting LS 1 41,819,000 23,929,456 41,819,000 23.929.456 139,397,000
Bridge surface LS 1 408,303.000 72.390.908 408,303.000 72.390.908 703.494.000
Bearing installation LS 1 5,700,000 1,397,835 5.700.000 1.397.835 11,400,000
Deck slab LS 1 747.972.000 183.428.262 747.972.000 183.428.262 1.495,944,000
Substructure LS 1 1,857,220,000 455,453,729 1,857,220,000 455,453,729 3.714,440,000
Temporary bridge LS 1 423,096,000 415,030,316 423,096,000 415,030,316 2.115,480,000
Indirect cost LS 1 2,258,536,000 230,785,180 2,258,536,000 230,785,180 3,199,617,000
General Expense LS 1 1,150,791,000 0 1,150,791,000 0 1.150,791,000
Dispute Board LS 1 30,878,145 7,572,375 30.878.145 7.572.375 61.756.290

Total 10,071,212,145 1.495.469.636 16.169,342,290

3) Project schedule

Table 14-4-6 shows the Project schedule for Route 2.
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Table 14-4-6. Project Schedule
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14-5 Route 3 cost estimation results and project schedule

1) Cost estimation comparison table of 2011 F/S and This study

Table 14-5-1 compares the construction cost for Route 3 estimated in the 2011F/S and This Study.
The estimated total cost increased by 12 billion Japanese Yen due to the reasons below.

The total road length increased due to the change in the route.
The total length of the main bridge and approach bridge increased from the 2011F/S.

Japanese bridge standards (Specification for Highway Bridges) was revised in 2017, which set
the service life of a bridge to 100 years, requiring even higher quality to be achieved.

Landslide countermeasures were included.

A diamond-type at-grade intersection was proposed at the intermediate point of the main route.
Greater pavement thickness was adopted.

Ukraine experienced price escalation.

Table 14-5-1. Cost estimation comparison table of 2011 F/S and This study
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2) Cost estimation results

Table 14-5-2 shows the total Project cost for Route 3, Table 14-5-3 to Table 14-5-5 show the
breakdown of estimated construction cost for each Package.

Table 14-5-2. Cost estimation result

Foreign Currency Portion Local Currency Portion Amount Amount
Breakdown of Cost (million JPY) (million JPY) (million JPY) (million USD)

Total JICA Total JICA Total JICA Total JICA

Cost | Portion | Others Cost | Portion | Others Cost | Portion | Others Cost__| Portion | Others
Package 1 / Highway & Interchange 4999 4.999 0 8.393 8393 0 13392 13.392 0 124 124 0
Package 2 / Main Bridge 11.693 11.693 0 4,783 4.783 0 16.476 16.476 0 152 152 0
Package 3 / Approach bridge 11,719 11.719 0 6,114 6.114 0 17.834 17.834 0 165 165 0
Civil Works Sub Total 28,411| 28,411 0| 19290| 19,290 0 47,701| 47,701 0 441 441 0
Price Escalation 0 0 0 8.953 8.953 0 8.953 8.953 0 83 83 0
Physical Contingency 2.841 2.841 0 2.824 2.824 0 5.665 5,665 0 52 52 0

Table 14-5-3. Cost Breakdown of Package 1/ Highway & Interchange
Package 1/ Highway & Interchang Loan Coverage Ratio 100
Unit Price Cost
. - - Amount
Item Unit Q'ty Foreign Local Foreign Local
JPY UAH JPY UAH JPY
Road and interchange LS 1 400,061,000 1,211.010,763 400.061.000 1,211,010,763 5,338,243,000
Accessory works LS 1 26,957,000 238,036,753 26.957.000 238.036.753 997.608.000
Main route bridge L=25m LS 5 81.258.000 37.124.278 406.290.000 185.621.391 1,163,205,000
T1506 Bridge LS 1 386,995,000 42,567,250 386.995.000 42.567.250 560.573,000
P06 Bridge LS 1 150,300.000 73.556,506 150.300.000 73.556,506 450.244.,000
Main route bridge L=50m LS 1 131,328,000 61,433,847 131.328.000 61.433.847 381.839.000
Landslide countermeasures 138 1 345,363,000 1,246,770 345,363.000 1.246,770 350,447,000
Bank protection LS 1 0 2,059,967 0 2,059,967 8,400,000
Indirect cost LS 1 2,168,226,000 235.196,942 2.168,226,000 235.196.942 3,127,297.000
General Expense LS 1 952.366.000 0 952,366.000 0 952,366,000
Dispute Board LS 1 30,878,145 7,572,375 30.878.145 7.572,375 61,756,290
Total 4.998.764.145 2.058.302.562 13,391,978.290

14-8




Table 14-5-4. Cost Breakdown of Package 2/ Main Bridge

Package 2 / Main Bridge Loan Coverage Ratio 100
Unit Price Cost
. - - Amount
Item Unit Q'ty Foreign Local Foreign Local
JPY UAH JPY UAH JPY

Factory fabrication ) LS 1 3.143.631.000 0|  3.143.631.000 0 3.143.631,000
|(Girder cable. bearing
Material transportation LS 1 500,131,000 0 500,131,000 0 500,131,000
Main girder erection LS 1 326,592,000 80.091.259 326.592.000 80.091,259 653,183,000
On-site painting LS 1 5.789.000 608.426 5.789.000 608,426 8.270.000
Cable installation LS 1 205,637,000 117,667,995 205,637,000 117,667,995 685,456,000
Bridge surface LS 1 294,654,000 51,457,723 294,654,000 51,457,723 504,485,000
Bearing installation LS 1 1,200,000 294,281 1,200,000 294,281 2,400,000
Equipment consumption cost | 1 ¢ 1 195,262,000 0 195,262,000 0 195,262,000
lof transportation priod
Main tower LS 1 1.764,300.000 289.447.881 1,764,300,000 289.447,881 2.944,592,000
Deck slab LS 1 1.287.317.000 127,033,976 1.287.317.000 127.033,976 1.805.328.000
Substructure LS 1 358,345,000 73.856.427 358.345.000 73.856,427 659,512,000
Scour protection LS 1 0 4,240,098 0 4,240,098 17,290,000
Temporary bridge LS 1 201,576,000 197,733,259 201.576.000 197.733,259 1.007.880,000
Indirect cost LS 1 2,205,653.,000 222,877,360 2,205,653,000 222,877,360 3,114,488,000
General Expense LS 1 1,172,103,000 0 1,172,103,000 0 1,172,103,000
Dispute Board LS 1 30,878,145 7,572,375 30,878,145 7.572,375 61,756,290

Total 11,693.068,145 1,172.881,060 16,475,767.290

Table 14-5-5. Cost Breakdown of Package 3/ Approach Bridge

Package 3 / Approach bridge Loan Coverage Ratio 100
Unit Price Cost
; ! - ; Amount
Item Unit Q'ty Foreign Local Foreign Local
JPY UAH JPY UAH IPY
Factory fabrication
. . LS 1 2,670.509.000 0 2,670,509.000 0 2,670,509,000
|(Girder. bearing)
Material transportation LS 1 560,037,000 0 560,037.000 0 560,037,000
Main girder erection LS 1 195,752,000 112,011,915 195,752,000 112.011.915 652.507,000
On-site painting LS 1 47.338.000 27.087.336 47.338.000 27.087.336 157.793.000
Bridge surface LS 1 444,811,000 81.399.338 444.811.000 81.399.338 776.736,000
Bearing installation LS 1 8,400,000 2.059.967 8,400,000 2.059.967 16,800,000
Deck slab LS 1 1.014,970.000 165.936.693 1,014.970.000 165.936.693 1.691.616,000
Substructure LS 1 2.547.219.000 422.455.270 2.547.219.000 422.455.270 4.269.880.000
Temporary bridge LS 1 434,184,000 425.906.941 434,184,000 425.906,941 2,170.920,000
Indirect cost LS 1 2.495.481.000 254.997.145 2.495.481.000 254.997.145 3.535.292.000
General Expense LS 1 1.269.687.000 0 1.269.687.000 0 1.269.687,000
Dispute Board LS 1 30.878.145 7.572.375 30.878.145 7.572.375 61.756,290
Total 11,719.266.145 1,499.426.979 17.833,533.290

3) Project schedule

Table 14-5-6 shows the Project schedule for Route 3.
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Table 14-5-6. Project Schedule
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Chapter 15 Review of Project Risk Analysis

This is a review of the risk analysis conducted for the 2011F/S. The risk analysis will be updated in

response to the results of investigations during this study.
Table15-1. Risks of the Mykolaiv Bridge Construction Plan

Type of Risk 2011F/S This Study
Description Description
Russians comprise 30% of the|Relations with Russia have degraded

Country Risk

population of Ukraine, and a relatively
high number of Russian people live in
Mykolaiv City. Conflict between pro-
American and pro-Russian sentiments
was kept in check after the 2010
presidential election, but political
instability persists.

rapidly due to its annexation of Crimea
and the instability in the eastern part of
Ukraine. Ukraine is working toward
solutions for the many problems it faces,
but the situation remains unstable.

Mr. Velodymyr Zelensky, who showed
willingness to consider negotiating with
Russia, was elected as the sixth
president of the Ukraine in April 2019.
There is now scope for the Ukraine-
Russia relationship to change because of
the new president’s policies, hence the
focus on future foreign policy, despite
the still-unstable nature of internal

politics.
Response Response

Updating political and economical
information of the country is required to
avoid the effect of those risks.

The same course of action as the
2011F/S will be taken: updating
political and economical information of
the country is required to avoid impact
to the Project.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: Low

Degree of Impact: High

Risk of Economic Failure

Description
In the seven-year period from 2003 to

2010, commodity prices in Ukraine rose
more than 70%. Ukraine depends on
Russian imports to supply energy;
political relations with Russia could
have a substantial impact on the
Ukrainian economy.

Description

The economic situation rapidly
deteriorated after the 2014 Ukrainian
Revolution, but is showing signs of
recovery with roughly 3% growth since
2016. However, the intensification of
conflict in the eastern part of the
country, persistently high-level foreign
debt, problems in the external
environment, and other developments
could send the country into another
economic downturn.

Response

Updating political and economical
information of the country is required to
avoid the effect of those risks.

Response
The same course of action as the

2011F/S will be taken: updating
political and economical information of
the country is required to avoid impact
to the Project.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: Low
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Type of Risk

2011F/S

This Study

Degree of Impact: High

Foreign Exchange Risk

Description

Recently, the Ukrainian hryvnia (UAH)
has been more stable than the euro and
the US dollar. However, because the
domestic economy continues to retract,
the country remains in an economically
vulnerable state.

Description
The Ukrainian hryvnia (UAH) has

remained stable at an exchange rate
between 25 and 28 UAH per USD after
year 2016. However, the economically
vulnerable state of Ukraine has
remained much the same, despite the
sustainable economic growth expected.

Response
The Government of Ukraine will
continue to gather political and

economic information to avoid impact
to the Project.

Response
The same course of action as the

2011F/S will be taken: the Government
of Ukraine will continue to gather
political and economic information to
avoid impact to the Project.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: High

Degree of Impact: Medium

Market Risk

Description
In the case of a suspension bridge,

fluctuations in the price of steel could
substantially impact the project cost.

Description

Fluctuations in the price of steel were
raised as an issue during the 2011F/S.
Presently, few factors that cause
fluctuations in the price of steel exist;
therefore, it is very unlikely that such
fluctuations will significantly impact
the project cost.

Fluctuations in commodity prices and
personnel costs could impact on the
project cost. In addition, since relations
with Russia have deteriorated, Ukraine
has purchased gas from Europe at high
prices (compared to the price from
Russia); fluctuations in fuel prices could
impact on the project cost.

Response
A 5% annual increase in prices will be

factored into the calculation of the
estimated project cost.

Response
Price increases will be factored into the
calculation of the estimated project cost.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: Low

Degree of Impact: Medium

Project Management Risk

Description
An F/S must be implemented to obtain

Cabinet approval of the Project.
However, that approval could be
delayed because the Ukrainian public
corporation responsible for roads does
not have anyone with experience
designing suspension bridges, and there
are no local consultants who could be in
charge of the F/S. This lack of skill with
regard to the project approval process

Description
As discussed in Chapter 3, a project

approval process under the laws of
Ukraine is required to implement the
Project. In the past studies, the Project
was approved by the Cabinet in 2013.
However, the fact that the Survey has
been conducted could necessitate the re-
creation of the Feasibility Study (TEO).
Depending on the types of changes, the
re-creation of the TEO could necessitate
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Type of Risk

2011F/S

This Study

could delay the launch of the Project.

the rewriting of the entire document, or
the update of only the items that
changed. Furthermore, some elements
have yet to be finalized. The elements
yet to be finalized present the risk of
delaying the launch of the Project due to

the time required for the project
approval process.
Response Response

Regarding F/S, it is best for the
consultant that implemented the
preliminary design to support SRA. In
addition, collaboration between the
consultant that provides the support and
the Ukraine is required through the
design stage.

The same course of action as the
2011F/S will be taken: The consultants
who made preliminary design shall
assist Ukravtodor and the local
consultants. Close communication
between two sides at design stage is
required to avoid those
miscomprehension.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: Medium
Degree of Impact: Medium

Demand Risk

Description
The actual future traffic volume could

be less than the projected traffic volume.
The development of Ochakov Port is
one of the elements of future traffic
volume; delays to the development of
the port could result in reduced traffic
volume, particularly of heavy vehicles.

Description
The future traffic volume shown in this

Study is estimated based on certain
assumptions and may thus vary from the
actual future volume.In particular, if the
actual volume is higher than the
estimate, it could exceed the traffic
capacity of Mykolaiv Bridge.

In that case, the total volume of traffic
crossing the river could exceed capacity.
The traffic volume will continue to
exceed the capacity of Vavarovsky
Bridge regardless of the risk of higher-
than-expected or lower-than-expected
traffic volume after Mykolaiv Bridge is
put into service.

Response
In light of the above, in Chapter 11 of

the 2011F/S report, sensitivity analysis
was conducted for the case in which the
development of Ochakov Port does not
progress.

Response

To understand the risk of higher-than-
expected or lower-than-expected traffic
volume, sensitivity analysis with
variability of 10% in each direction will
be conducted as part of economic and
financial analysis.

Continued observation of traffic
volumes will be implemented to
monitor the risk of higher-than-

expected traffic volume exceeding the
capacity of Mykolaiv Bridge, and the
risk of lower-than-expected traffic
volume, which is a greater risk than
higher-than-expected traffic volume. If
the big difference between actual traffic
volume and estimated traffic volume is
observed, future traffic volume plans
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2011F/S

This Study

will be revised to create a future
network in line with the present
situation.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: Medium
Degree of Impact: High

Environmental and Social

Risk

Description

(Not included)

Description

Future traffic volume will have a
substantial impact on the road
environment. In particular, regarding
noise from road traffic, there is a risk
that more communities will be subject
to noise in excess of standards.

Roughly seven years have passed since
the last stakeholder meetings; therefore,
if land acquisition proceeds as is, there
is a risk of conflict due to insufficient
understanding of land acquisition
among impacted parties.

Response
(Not included)

Response
Adaptive  management  will  be

implemented in response to the
uncertainty of projections. Specifically,
through  the regular  monitoring
described in the previous section on
demand risk, mitigation measures such
as expanding the scope of noise barrier
construction will be undertaken. In
addition, The consultants who made
preliminary design will propose to
consider road designs that anticipate the
possibility of such improvement work
in the future, and accommodate it
(securing space to construct noise
barriers in the future, layout of
streetlights, etc.).

After impacted parties are properly
identified and included in stakeholder
meetings, requirements will be set for
rights to receive benefits based on
replacement costs, and the status of
livelihood recovery will be monitored
after payment of compensation/support
money related to land acquisition.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: Medium
Degree of Impact: Low

Technical/Contractual

Risk

Description
(Not included)

Description
1) Construction of a cable-stayed bridge
with a bridge over 400m long requires
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Type of Risk

2011F/S

This Study

advanced construction technology.

2) Tenders, agreements, and the start of
construction work could be delayed if
land acquisition, handling of taxes and
other matters to be implemented under
the initiative of Ukraine are not
determined and  completed at
appropriate times.

Response
(Not included)

Response
1) A contractor with appropriate

technology must be selected. A
consultant who appropriately
supervise the construction must be
allocated.

2) It is necessary to continue to
coordinate with relevant agencies on
Ukraine, particularly with
Ukravtodor.

As of 2019, the occurrence probability
and degree of impact for this risk are
expected as follows.

Occurrence Probability: Low

Degree of Impact: Low

High

Medium

Alj1geqouad aoualund2Q0

Low

Low

Medium

High

Degree of impact
Source: Figure was modified by reference to “Project Management Handbook, JICA, 2007”.
Figurel5-1. Risk Occurrence Probability/Impact Matrix
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Chapter 16 Consideration of Cost Reduction Effects

Table 16-1 and Table 16-2 show the cost reductions obtained by reviewing the road cross-section of
bridge and structure types adopted in the 2011F/S.
Conditions for the cost estimation are shown in 14-1.
The condtions are significantly different from the one in 2011. For example, Ukrainian Hryvnia’s
exchange rate against U.S. dollar was approx. 8 UAH compared with the current rate of 26.5 UAH.
Therefore, the costs under 2011F/S shown in the table below are not those calculated in the 2011F/S;
instead, they are the costs recaluculated in this Study.
As shown in the tables, cost reductions are 83 million USD for Route2 and 75 million USD for

Route3.

Main factors of cost reduction regarding road cross-section of bridge, main bridge type and
foundation type of approach bridge are reduction in the width of the median, change of bridge type and
change of foundation type respectively.

Table16-1. Cost Reduction of Route2

ltem e Result of Study and Cost - Cost Reduction

Road Cross- Approach Bridge Section Approach Bridge Section

section L=1,230m, W=28.8m L=1,185m, W=26.3m 22 Million USD
of Bridge 178 Million USD 156 Million USD
Main  Bridge Steel Suspension Bridge Steel Cable-stayed Bridge o
Type L:820n_1,\_/v:28.8m L:930rr_1, \_N:26.3m 53  Million USD

211 Million USD 158 Million USD

Foundation Steel Pipe Pile Foundation PC Well Foundation
Type Multi Pile-bent Method Single Pile-bent Method -
of Approach ( L=1,230m ) (Sing L=1,185m ) 8  Million USD
Bridge 57 Million USD 49 Million USD
Total of
Cost - - 83  Million USD
Reduction

*: The Costs are not those calculated in the 2011F/S; instead, they are the costs recaluculated in this Study.

Table16-2. Cost Reduction of Route3

Result of Study and Cost .
Item S011F/S* Route3 Cost Reduction

Road Cross- Approach Road Section Approach Road Section

section L=1,230m, W=28.8m L=1,340m, W=26.3m 1 Million USD
of Bridge 178 Million USD 177 Million USD
Main  Bridge Steel Suspension Bridge Steel Cable-stayed Bridge o
Type L:820n_1, W:28.8m L:840m, W:26.3m 73 Million USD

211 Million USD 138 Million USD

Foundation Steel Pipe Pile Foundation PC Well Foundation
Type (Multi Pile-bent Method) (Single Pile-bent Method) -
O);p Approach L=1,230m L=1,340m 1 Million USD
Bridge 58 Million USD 57 Million USD
Total of
Cost - - 75  Million USD
Reduction

*: The Costs are not those calculated in the 2011F/S; instead, they are the costs recaluculated in this Study.

16-1




Chapter 17 Economic and Financial Analysis

17-1 Financial Analysis
17-1-1 Basic Policy

In this Study, it is not determined that toll collection is applied or not as of June 30 2019, therefore,
financial analysis is implemented under the assumption that toll collection is applied.

The financial analysis is to evaluate to what extent this project has the profitability and whether the
sound operation under various cases is feasible or not.

As the evaluation indexes of the Project, Financial Internal Rate of Return (FIRR) on the Project is
calculated to judge the viability to carry out commercial undertaking.

17-1-2 Financial Costs (Construction Cost, Maintenance Cost)

As with the economic costs, the financial costs are calculated based on the construction cost and
maintenance cost described in Chapter 14. The basic precondition for financial costs are as follows:

— Implementation schedule: Year 2020-2029 for construction period, operation start from year

2030

— VAT and import tax: Included

- Inflation: Not considered.

- Resettlement and compensation costs: Considered.

- Standard conversion factor: Not applicable.

17-1-3 Revenue

Revenue is calculated from the number of vehicles passing through Mykolaiv Bridge multiplying by
toll by the type of vehicles.
1) Toll by the Type of Vehicles

The following table shows PCU and toll structure defined in 2011F/S.

Table 17-1-1. PCU and Assumed Toll Structure (2011F/S)

. Toll structure (UAH/vehicle)
Vehicle type PCU ™ Free | Toll-1 | Toll2 | Toll3
Passenger cars 1.0 0 10 20 30
2ax-trucks 2.0 0 15 30 45
3ax + trucks 25 0 20 40 60
Trailers 3.0 0 30 60 90

In the table shown above, there is poor correlation between PCU and toll structure for 3+ trucks. The
PCU of 3+ trucks are the median value of 2-axle trucks and trailers, however the tolls are not the median
value. Other vehicle types such as passenger cars, 2-axle trucks and trailers are correlated between PCU
and toll structure. In this Study, the toll structure for the type of vehicles is corrected to correlate with
PCU. PCU is also revised for this Study.

When conducting the financial analysis, it is required to determine the most appropriate toll structure
considering suitable traffic demand and maximizing the revenue.

The following toll structures were examined based on the equation of conversion rate applied to
estimate future traffic demand in Chapter 8.

Table 17-1-2. PCU and Toll Structures
Toll structure (UAH/vehicle)

Vehicletype | PCU F<o 10112 | Toll3 | Toll-4 | Toll5
Passenger cars 1.0 5 10 15 20 25
2-axle trucks 2.0 10 20 30 40 50
3-axle + trucks 3.0 15 30 45 60 75
Trailers 4.0 20 40 60 80 100
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When the toll is lower, the traffic volume is higher. Then, the LoS (Level of Service) becomes lower
and revenue remains low. On the other hand, when the toll is higher, the traffic volume is lower. Then,
the LoS becomes higher but revenue remains low.

Table 17-1-3. Traffic Volume vs Revenue

Figure 17-1-1. Total Revenue vs Toll Structure

Tool-1 Tool-2 Tool-3
Year | Traffic Volume Revenue Traffic Volume Revenue Traffic Volume Revenue
(1000 veh./year) (1000 (1000 veh./year) (1000 (1000 veh./year) (1000
' UAH/year) ' UAH)/year) ' UAH/year)
2030 5,912 34,435 4,309 47,640 3,157 50,375
2040 7,900 45,781 5,796 63,690 4,268 67,727
2050 10,589 61,126 7,814 85,457 5,780 91,313
Tool-4 Tool-5
Year | Traffic Volume Ra’ggge Traffic Volume Ra’ggge
(1000 veh./year) (1000 veh./year)
UAH/year) UAH)/year)
2030 2,320 48,236 1,700 43,599
2040 3,147 65,154 2,312 59,094
2050 4,275 88,189 3,147 80,214
55,000
w =z 50,000
o<
zZx
g < 45,000
e <
© 35
= o 40,000
— O
© g
= Z 35,000
30,000
Toll-1 Toll-2 Toll-3 Toll-4 Toll-5
TOLL STRUCTURE

As a result, the revenue was maximum when the case of toll-3 was applied. Therefore, the toll-3
was adopted for this Study.

17-1-4 Financial Internal Rate of Return (FIRR)
The FIRR is calculated by the following formula.

where

(Be-C)

Z{m

t=0

J=o0

n : Period for the analysis (First year t = 0)
B: : Revenue of each year

C: : Financial costs of each year
t: Years since Year O (operation start year) (years)

If estimated FIRR exceed the weighted average capital cost (WACC), it is evaluated that the Project
is feasible.
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The WACC of the Project is 4.0 percent as calculated in the following table.

Table 17-1-4. WACC

<Route 2>
Financial Source (miﬁirgﬁugé[)) Weight Cost Reference
ODA Loan for Construction 584 71.3% 0.10% | Interest
ODA Loan for Consultant 51 6.3% 0.01% | Interest
Ukraine Gov. Budget 183 22.4% 17.50% | Capital Opportunity Cost
Total 819 100% 4.0% | WACC
<Route 3>
Financial Source (miﬁ?gr?uLTtSD) Weight Cost Reference
ODA Loan for Construction 598 71.5% 0.10% | Interest
ODA Loan for Consultant 51 6.1% 0.01% | Interest
Ukraine Gov. Budget 187 22.4% 17.50% | Capital Opportunity Cost
Total 837 100% 4.0% | WACC

17-1-5 Financial Analysis Case

USD 1 =JPY 108.06

In this Study, the financial analysis was conducted for the following cases that varied in the cost to be
considered. The setting of revenue was same for all cases.

Case 1: Total cost for the financial analysis is included.
Case 2: Cost for the loan potion such as construction and consultant cost and cost for the borrower
finance portion such as land acquisition and tax are not included. However, the operation and
maintenance cost is included.

17-1-6 Financial Analysis Result

1) Financial Analysis Result for Route 2
(1) Estimation of FIRR for Route 2
FIRR was estimated based on revenue and financial costs for Route 2.

a)Case 1

The financial analysis was evaluated to compare with the estimated FIRR and the WACC. The
estimated FIRR of -9.4% was substantially below the WACC of 4%, therefore, the project is concluded
as financially unfeasible (refer to Table 17-1-7).

b) Case 2

The estimated FIRR 5.3% for Case 2 was exceed the WACC. Therefore, the project is concluded as
financially feasible (refer to Table 17-1-8).

2) Financial Analysis Result for Route 3
(1) Estimation of FIRR for Route 3

a)Case 1

The results of the financial analysis for Case 1 of Route 3 was almost same compare with those of
Route 2. The estimated FIRR of -9.8% was substantially below the WACC of 4%, therefore, the project
is concluded as financially unfeasible (refer to Table 17-1-9).

b) Case 2

The estimated FIRR 4.7% for Case 2 of Route 3 was exceed the WACC. Therefore, the project is
concluded as financially feasible (refer to Table 17-1-10).
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3) Sensitivity Analysis for Case 2

For the feasibly of the Project, stability should be confirmed by the sensitivity analysis. The sensitivity
analysis was conducted to understand the variation of analysis results when costs were increased and
benefits were decreased.

As aresult, it is conclude that the Project is unfeasible for both Route 2 and Route 3 when the revenue
is 80%. It is also the Project is unfeasible for both Routes when the revenue is 90% and the cost is 110%.
In addition, the Project is unfeasible for Route 3 when the revenue is 100% and the cost is 110%, and

90% and 100%.
Table 17-1-5. Sensitivity Analysis (Route 2)

Revenue
FIRR 100% 90% 80%
100% 5.3% 4.4% 3.4%
Costs 110% 4.5% 3.6% 2.6%
120% 3.8% 2.9% 1.8%

Table 17-1-6. Sensitivity Analysis (Route 3)

Revenue
FIRR
100% 90% 80%
100% 4.7% 3.9% 2.8%
Costs 110% 3.9% 3.0% 2.0%
120% 3.2% 2.3% 1.2%
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17-2 Economic Analysis
17-2-1 Basic Policy

Overall goal of the Project is to secure the function of the M-14 as a part of the Europe-Asia Corridor
(Eurasian Corridor) and to improve the civil life of Mykolaiv. Considering the goal, this Study conducts
Economic Analysis of the Project is examined by comparing two cases: the case in which the Project is
implemented (“With Project™), and the case in which the Project is not implemented (“Without Project”™).
“With Project” is the case that Mykolaiv Bridge is constructed and “Without Project” is the case that
Mykolaiv Bridge is not constructed.

17-2-2 Economic Costs (Construction Cost, Maintenance Cost)

Economic costs are calculated based on the construction cost and maintenance cost described in
Chapter 14. The basic precondition for economic costs are as follows:

— Implementation schedule: Year 2020-2029 for construction period, operation start from year
2030

— VAT and import tax: Not included

- Inflation: Not considered.

- Resettlement and compensation costs: Considered.

- Opportunity cost: Considered (It is assumed that the land which is currently used for agriculture,
artificial forest, etc. will be developed as residential area.)

- Standard conversion factor (SCF): 0.97 for nontraded commodity. SCF is estimated based on
total amount of import and export (past 5 years data) and total amount of import duty (5% of
total amount of import which is set in Chapter 14).

17-2-3 Economic Benefits

Studies required to calculate benefits were conducted in 2011 and 2017; however, for this Study,
benefits were re-calculated by revising the basic units. The basic units were estimated based on updated
data obtained from corrected information at the site survey in this Study and web search, etc.

1) Types of Benefits

Benefits are defined as the difference in quantitative benefits between two cases for comparison: the
case in which the Project is implemented (“With Project”), and the case in which the Project is not
implemented (“Without Project™).

Implementing the Project should deliver the following quantitative benefits:

- Reduction of vehicle operation cost (VOC)

- Reduction of travel time cost (TTC)

The non-quantifiable indirect benefits are presented below:

Benefit due to reduce traffic jam (improvement of VCR)

With securing altenate route, the taraffic jam in the city will be reduced.

Benefit due to increase an oppotunitiy of larage-scale maintenance and repair for Vavarovsky
Bridge.

It is also increased an oppotunity of large-scale maintenance and repair for Vavarovsky Bridge
due to secure altenate route.

Benefit due to improve roadside enviroment in the city (air pollusion, noise and vibration, etc.)
The roadside einviroment such as air pollusion, noise and vibration is improved in CBD because
the traffic flow is ditributed, however those indicators might be worsend along newly developed
corridor.

Benefit due to an increased inter-regional economic exchange

Mykolaiv Bridge will provide a stable transport route, which will thus boost transport and help
extend inter-regional exchanges by not only faster and safer alternate route but also load limit of
up to 54 metric ton against 24 metric ton on Vavalofsky Bridge.
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Benefit through reduced traffic accidents

Once Mykolaiv Bridge is constructed and the vehicular travel environment is correspondingly
improved, it will help users cross bridges more safely and thus reduce the number of traffic
accidents.

2) Reduction of Vehicle Operation Cost (VOC)

(1) Calculating Reduction of VOC

The reduction of VOC is calculated by subtracting the operation cost in the Without Project case from
the operation cost in the With Project case.

The following formula is used to calculate the reduction of VOC:

Reduction of VOC: BR = BR, — BRy,

Operation cost (USD) = Basic unit of vehicle operation cost (USD/vehicle-km) x Traffic volume
(vehicles) x Driving distance (km)

Total VOC : BRL = ZE(QJ X Qijl X Ll) X 365
i

j
Where;

BR : Reduction of VOC

BRi: Without Project/With Project case total vehicle operation cost (USD/year)

O : Without Project case

W : With Project case

aj : Basic units of vehicle operation cost (USD/vehicle-km)

Qiji : Without Project/With Project case traffic volume of vehicle on link (vehicles/day)
Li: Distance of link | (km)

i : Without Project case, With Project case

j : Vehicle type

I: Link

(2) Basic Units of Operation Cost by Vehicle Type

Required data to calculate VOC were also updated based on corrected information at the site survey
in this Study and web search.
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Table 17-2-1. Data to Calculate VOC

PasCs:rr;ger Buses | 2-axle truck Bttuaé(kle Trailers
New vehicle price without tax (UAH) | 323,048 1,250,480 | 1,618,344 | 2,055,040 | 3.313,752
New vehicle price with tax (UAH) 403,810 | 1,563,100 | 2,022,930 | 2,568,800 | 4,142,190
Service life (years) 11 15 12 12 12
Kilometers driven per year (km/year) 10,510 55,400 38,600 67,800 67,800
Life time running kilometers (km) 115,500 831,000 463,200 813,600 813,600
Fuel type used Petrol Diesel Diesel Diesel Diesel
Fuel costs (UAH/litter) 25.37 22.87 22.87 22.87 22.87
Fuel consumption rate (km/litter) 145 5.16 10.39 4.22 3.03
Oil costs (UAH/litter) 125 125 125 125 125
Required Oil (litter) 4 135 25 25 25
Oil costs (UAH/1 time) 500 1,688 3,125 3,125 3,125
Distance between oil changes (km) 5,000 15,000 30,000 30,000 30,000
Tire cost (UAH/1 tire) 1,200 6,000 6,000 6,000 6,000
Required number of tires (incl. Spare) 5 5 5 11 17
Price for 1 set of tires (UAH) 6,000 30,000 30,000 66,000 102,000
Running kilometers (km) 30,000 40,000 40,000 50,000 50,000
Car insurance (UAH/year) 1,500 2,000 2,825 2,825 2,825
Annual maintenance cost (UAH/year) 608 682 682 1519 1519
Spare parts cost (UAH/1000km) 196 198 235 159 192

Note) Representative vehicle: Passenger cars = Volkswagen Polo (1.6L), Buses = Neoplan Tourliner, 2-Axle truck = MAN
TGM 12.450 4X2 BL, 3+ axle truck = MAN TGS 33.360 6x4 BB-WW_MEILLER, Trailers = MAN GS 41.400 8X4 BB

The basic units of operation cost were calculated from the costs of fuel, oil consumption and change,
tires, maintenance and cost depreciation and general administrative expenses per kilometer driven by
each type of vehicle.

The table below shows the basic units of operation cost for each type of vehicle.

Table 17-2-2. Basic Units of VOC

Unit: UAH/km
VOC Passenger BUSES 2-axle 3+ axle Trailers
cars truck Trucks
Fuel cost 1.75 4.43 2.20 5.42 7.55
Qil cost 0.10 0.11 0.10 0.10 0.10
Tire cost 0.20 0.75 0.75 1.32 2.04
Insurance cost 0.14 0.04 0.07 0.04 0.04
Maintenance cost 0.61 0.68 0.68 1.52 1.52
Spare parts cost 0.20 0.20 0.24 0.16 0.19
Depreciation cost 2.80 1.50 3.49 2.53 4.07
Sub-total 5.79 7.72 7.54 11.09 15.52
Overhead cost 0.58 0.77 0.75 1.11 1.55
Total 6.37 8.49 8.29 12.20 17.07
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3) Reduction of Travel Time Cost (TTC)

(1) Calculating Reduction of TTC

The reduction of TTC is calculated by converting into money the value of the vehicle operation time
saved in the With Project case compared to the Without Project case.

The following formula is used to calculate the reduction of TTC:

Reduction of TTC: BT = BT, — BTy,

Travel time cost (USD) = Basic unit of time value (USD/minute-vehicle) x Traffic volume (vehicles)
x Operation time (min)

Total TTC : BT; = 22(3,- X Qyji X Tyjp) X 365
j i

Where;

BT : Reduction of TTC

BT : Without Project/With Project case total travel time cost (USD/year)

Bj: Basic units of time value for vehicle j (USD/minute-vehicle)

Qiji - Without Project/With Project case traffic volume of vehicle j on link | (vehicles/day)
Tiji - Without Project/With Project case travel time for vehicle j on link | (min)

i : Without Project case O, With Project case W

j : Vehicle type

I: Link

(2) Basic Units of Time Value by Vehicle
Basic units of time value were divided into vehicle and driver/passenger time value by vehicle and
freight time value as with the case of 2011F/S.

a) Vehicle and Driver/Passenger Time Value
The table below shows the average hourly incomes calculated based on average monthly wage and
average working hours:

Table 17-2-3. Average Hourly Incomes

Average of all activities Truck and bus driver
Average monthly wage in 2018 (UAH/month) 8,865 9,187
Monthly working hours (hours/month) 140 140
Average hourly income (UAH/hour/person) 63.3 65.6

Source: State Statistics Service of Ukraine. - http://www.ukrstat.gov.ua/

Driver/passenger occupancy rates per vehicle, income per hour, and proportion of trips for business
purposes were used to calculate vehicle and driver/passenger time value.

17-12



Table 17-2-4. Time Value by Vehicle

Passenger 2-axle 3+axle .
cars Buses trucks trucks Trailers
(A) Time value of passengers (UAH/hr.) 64.4 787.5 - - -
Vehicle occupancy (excl. crew) 2.1 20.0 - - -
Ave. hourly income of passenger 63.3 65.6 - - -
ﬁi(:)j)ustment factor (ratio of business 05 06 i i i
B) Time value of vehicle (incl. crew cost
EU?AH/hr.) ( ) 0 28.1 194 17.3 21.1
Ave. crew cost (person/veh.) - 2.0 14 1.2 1.5
Total crew cost (UAH/year) - 220,488 | 152,137 | 135,600 | 165,366
Sub-total (UAH/year) 0 220,488 | 152,137 | 135,600 | 165,366
Overhead cost (UAH/year) 0 22,049 15,214 13,560 16,537
Total (UAH/year) 0 242,537 | 167,350 | 149,160 | 181,903
Total (UAH/year) 0 28.1 194 17.3 21.1
Time value (A) + (B) (UAH/hr.) 64.4 815.5 19.4 17.3 21.1

b) Commodity Time Value

Commodity time value was calculated based on the opportunity cost per truck. Commaodity time value
for this Study was set by converting to 2018 values based on the results of interview survey conducted
in 2011F/S.

The following formula was used to calculate the opportunity cost:

Ve
OC = WC X LW X Ir
Where;

OC : Opportunity Cost

Vc : Commodity Price

Wc : Commodity Weight
Lw : Average Load Capacity
Ir : Interest Rate
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The table below shows the commaodity time value for vehicle passing through Vavarovsky Bridge.

Table 17-2-5. Commodity Time Value

Value of Value of Time valug of
. cargo cargo commodity
Commodity Type USD/ton USD/ton |r(1uzglfét23¢31 i
(est. 2010) (est. 2018) g

price
1.Unprocessed agricultural products 420 1,109 1.233
2.Foodstuffs, beverages 1,418 3,743 4162
3.Animal feed or fertilizers 588 1,552 1.726
4.Minerals (ores) 214 565 0.628
5.Chemical products 2,991 7,895 8.779
6.Steel and other metal products 1,325 3,498 3.889
7.Machinery and parts 8,141 21,490 23.896
8.Construction materials 112 296 0.329
9.Fabric and textile goods 4,864 12,839 14.277
10.Pulp, paper and printed matter 1,820 4,804 5.342
11.Petroleum 500 1,320 1.468
12.Miscellaneous 1,508 3,981 4.426
Total 897 2,368 2.633

Table 17-2-6. Commodity Time Value passing through Vavarovsky Bridge

(A) Time Est. cargo (B) Share of (C) Ave. Weighed
value of volume by average
2-axle trucks . loaded loaded ton opa
commodity road commodit er vehicle (A*B*C)
(USD/ton/hr) | interview y | P (USD/veh/hr)

1.Unprocessed 1.233 747 13% 15.2 2.44
agricultural
2.Foodstuffs, beverages 4,162 2,541 44% 7.0 12.82
3.Animal feed or 1.726 24 0% 2.0 0.00
fertilizers
4 Minerals 0.628 204 4% 17.0 0.43
5.Chemical products 8.779 300 5% 2.6 1.14
6.Steel and other Metal 3.889 177 3% 8.4 0.98
7.Machinery and parts 23.896 114 2% 5.2 2.49
?ﬁ;‘;?ﬁaﬂ?c“o” 0.329 100 20% 10.0 0.07
szzbs“c and textile 14.277 158 3% 3.0 1.28
;?i'rf’tg:jp’ paper and 5.342 241 4% 3.2 0.68
11.Petroleum 1.468 n/a n/a n/a -
12.Miscellaneous 4,426 1,159 20% 3.9 3.45
Total - 5,764 100% - 25.78
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(A) Time

Est. cargo Weighed
value volume gby (B) Share of (C) Ave. ave?age
3+axle trucks Of r0ad loaded loaded ton (A*B*C)
(comr/nod}:‘y) interview commodity | per vehicle (USDIveh/hr)
USD/ton/hr
1.Unprocessed 1.233 335 5% 11.6 0.72
agricultural
2.Foodstuffs, beverages 4,162 1,243 19% 15.2 12.02
3.A_n!mal feed or 1.726 n/a n/a n/a n/a
fertilizers
4 Minerals 0.628 n/a n/a n/a n/a
5.Chemical products 8.779 703 11% 20.7 19.99
6.Steel and other Metal 3.889 725 11% 22.7 9.71
7.Machinery and parts 23.896 718 11% 18.4 48.37
8.Construction 0.329 218 3% 16.8 0.17
materials
9.Fabric and textile 14.977 63 1% 70 1.00
goods
10_.Pu|p, paper and 5.342 n/a n/a n/a n/a
printed
11.Petroleum 1.468 659 10% 26.4 3.87
12.Miscellaneous 4,426 1,774 28% 17.1 21.19
Total - 6,438 100% - 117.04
(A) Time .
Est. cargo Weighed
value volume gby (B) Share of (C) Ave. ave?age
Trailers Of r0ad loaded loaded ton (A*B*C)
commodity interview commodity per vehicle USD/veh /hr
(USD/ton/hr) '
1.Unprocessed 1.233 7,719 33% 343 13.95
agricultural
2.Foodstuffs, beverages 4,162 4911 21% 21.6 18.88
?.A_n!mal feed or 1.726 n/a n/a n/a n/a
ertilizers
4 Minerals 0.628 66 0% 11.0 0.00
5.Chemical products 8.779 672 3% 17.7 4.66
6.Steel and other Metal 3.889 1,682 7% 18.7 5.09
7.Machinery and parts 23.896 589 2% 125 5.97
8.Construction 0.329 3,786 16% 22.8 1.20
materials
9.Fabric and textile 14.277 50 0% 10.0 0.00
goods
10.Pulp, paper and 5.342 n/a n/a n/a n/a
printed
11.Petroleum 1.468 624 3% 26.0 1.14
12.Miscellaneous 4,426 3,608 15% 18.5 12.28
Total - 23,706 100% - 63.19
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The table below shows the commodity time value per commodity vehicle.

Table 17-2-7. Commodity Time Value per Commodity Vehicle Type

(Unit: USD/veh./hr)

2-axle trucks

3+ axle trucks

Trailers

Time value of commodities

25.8

117.0

63.2

¢) Basic Unitsof TTC

The table below shows the basic units of TTC for each type of vehicle.

Table 17-2-8. Basic Units of TTC

(Unit: USD/veh.- time)

Vehicle type Basic units of TTC
Passenger cars 2.58
Buses 32.62
2-axle trucks 26.55
3+ axle trucks 117.73
Trailers 64.03

4) Calculating Benefits

Benefits of the Project were calculated based on the results of calculations of the benefits delivered
by the reduction of TTC and VOC.

(1) Establishing Overall Benefits for the Analysis Period

The total benefit was calculated for each year, with the operation start year for the Project as the
starting point, and an analysis period of 30 years starting from that point.

Considering the durability of Mykolaiv Bridge which is more than 30 years and the analysis period
of 2011F/S, the analysis period of this Study is examined as 30 years.

(2) Social Discount Rate

The United Nations and the WB rank Ukraine as a middle-income country. In general, the social
discount rate for developing countries is 12%, and that for middle-income countries is 8%. The
economic evaluation of the Project was conducted using the social discount rate of 8%.

(3) Calculating Present Value of Benefits
A social discount rate is used to convert various benefits throughout the analysis period into present
values in the base year. The following formula is used to calculate the present value of benefits.

B.
Present Value of Benefitj : BofPVj = Z{—(l +]it)s+t}

where

B of PV; : Present value of benefit j

s : Number of years from base year to operation start year (years)
t : Years since Year 0 (operation start year) (years)

Bi: : Value of benefit j in year t (USD)

i : Social discount rate

j : Type of benefit

(4) Total Benefit
The total benefit is the total of the present values of all benefits.
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(5) Economic Internal Rate of Return (EIRR)
EIRR is the discount rate where the economic costs and the benefit calculated into the net present
value (NPV) become equal.
If estimated EIRR exceed the social discount rate, it is evaluated that the Project is feasible.
EIRR is calculated by the following formula.
n
Z{ (Be-Cy) }_ 0
£ \(1 + EIRR)! a
where
n : Period for the analysis (First year t = 0)
B: : Benefit of each year
C. : Difference of investment cost and operation cost between "With Project” and "Without Project”
in each year
t : Years since Year 0 (operation start year) (years)

17-2-4 Economic Analysis Result

1) Economic Analysis Result for Route 2
(1) Estimation of EIRR for Route 2

EIRR was estimated based on benefits and economic costs for Route 2. The economic analysis was
evaluated by comparing with the estimated EIRR and the social discount rate of 8%. The Project is
concluded as economically feasible, because the estimated EIRR of 13.4% exceed the social discount
rate of 8% (refer to Table 17-2-11).

(2) Sensitivity Analysis for Route 2

Variable factors might be included in the estimated construction cost, maintenance cost and benefits.
Therefore, for the feasibly of the Project, stability should be confirmed by the sensitivity analysis. The
sensitivity analysis was conducted to understand the variation of analysis results when costs were
increased and benefits were decreased.

As aresult, it is conclude that the Project is feasible, because EIRR of the worst case (increase of 20%
of costs, decrease of 20% of benefits) satisfy the social discount rate of 8%.

Table 17-2-9. Sensitivity Analysis (Route 2)

Benefits
EIRR 100% 90% 80%
100% 13.4% 12.5% 11.7%
Costs 110% 12.6% 11.8% 11.0%
120% 12.0% 11.2% 10.3%

17-2-5 Economic Analysis Result for Route 3

1) Estimation of EIRR for Route 3

EIRR was estimated based on benefits and economic costs for Route 3. The economic analysis was
evaluated to compare with the estimated EIRR of 13.8% and the social discount rate of 8%. The project
is concluded as economically feasible, because the estimated EIRR of 13.8% exceed the social discount
rate of 8% (refer to Table 17-2-12).
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2) Sensitivity Analysis for Route 3
It is conclude that the Project is feasible, because EIRR of the worst case (increase of 20% of costs,

decrease of 20% of benefits) satisfy the social discount rate of 8%.

Table 17-2-10. Sensitivity Analysis (Route 3)

Benefits
EIRR 100% 90% 80%
100% 13.8% 12.9% 12.0%
Costs 110% 13.0% 12.2% 11.3%
120% 12.4% 11.6% 10.7%

When comparing Route 3 with Route 2 for the economic analysis, Route 3 is slightly more feasible

than Route 2.

Both the benefits and cost of Route 3 exceed those of Route 2. However, in the case of the analysis
for this Study, the difference in benefits between Routes 2 and 3 has a greater impact than the difference
in costs, which renders Route 3 more feasible than Route 2.
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17-3 Operation and Effect Indicators

In order to evaluate the achievements of the Project quantitatively, operation and effect are selected
based on available data, validity and reliability in both the baseline year (year 2018) and two years after
the completion of the Project.

Selected operation and effect indicators are summarized as follows.

17-3-1 AADT and Travel Time

AADT and travel time for 2018 (baseline year) and 2032 (two years after the completion of the
Project) are shown in the following table.

Table 17-3-1. AADT and Travel Time (Proposal)

Year 2018 2032
Passenger cars 40,046 23,512
‘ Bus 5,696 3,431
Vavarovsky 7 e trucks 4574 2,891
Bridge
3-axle + trucks 299 134
AADT Trailers 3,053 1,337
(Veh./day) Passenger cars - 16,534
wolai Bus - 2,265
My Olav 2-axle trucks - 1,683
Bridge
3-axle + trucks - 165
Trailers - 1,716
. . . Route A 37 30
Estimated Access Time (minutes)
Route B - 10
(%9
M14

Mykolaiv
Bridge Vavarovsky

Bridge

Route A

Figure 17-3-1. Selected Routes to Compare Access Time
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17-3-2 Annual Passenger and Freight Volume

Annual passenger and freight volume for 2018 (baseline year) and 2032 (two years after the
completion of the Project) are shown in the following table.

Table 17-3-2. Annual Passenger and Freight Volume (Proposal)

Year 2018 2032
v " Passenger cars 30,695 18,022
a‘éa“rggz y Bus 41,581 25,046
Passenger Traffic Volume Total 72,276 43,068
(thousand person/year) colai Passenger cars - 12,673
Mykolaiv Bus i 16,535
Bridge
Total - 29,208
2-axle trucks 6,678 4,221
Vavarovsky | 3-axle + trucks 1,091 489
Bridge Trailers 22,287 9,760
Freight Traffic Volume Total 30,056 14,470
(thousand ton/year) 2-axle trucks - 2,457
Mykolaiv 3-axle + trucks - 602
Bridge Trailers - 12,527
Total - 15,586
Note)
- Assume the number of car passengers was 2.1 per a car
- Assume the number of bus passengers was 20.0 per a bus
- Annual passenger volume = AADT x car/bus passengers x 365 days
- Assume average load for one way trip of 2-axle trucks was 2.0 ton (50% of load capacity)
- Assume average load for one way trip of 3-axle + trucks was 4.0 ton (50% of load capacity)
- Assume average load for one way trip of Trailers was 10.0 ton (50% of load capacity)
- Annual freight volume = AADT x freight volume for one way trip x 2 (round trip)x 365 days

17-22



Chapter 18 Survey of Obstructions and Partner Country Responsibilities

18-1 Buried Objects and Overhead Lines

As shown in Table18-1-1 and Figures 18-1-1 to 18-1-8, the following obstructive buried objects and
overhead lines will have to be relocated before the construction begins as one of partner country
resposibilities.

Table 18-1-1. List of Obstructive Buried Objects and Overhead Lines
Sewerage Pipe

Gas Pipe

Communication Cable

Drainage Pipe

High-Voltage Electric Cable

Low-Voltage Electric Cable

High-Voltage Power Line

Low-Voltage Power Line

Obstructive Buried Objects

Overhead Lines

Tables 18-1-2 to 18-1-4 show the entities that manage the obstructive buried objects and the overhead
lines.
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—— Plumbing without distribution by appointment

Gas pipeline
High voltage electric cables in the trench

Low voltage electric cables in the trench
Power line on the built-up area of high voltage
Power line on the built-up area of low voltage
Power line on the unbuilt territory of high voltage
Sewerage without distribution by appointment
Drainage drainage

Sewerage pressure

Lines of communication underground cables
Pipelines without distribution by appointment
Pipelines on supports

Figure 18-1-1. Image of Buried Objects and Overhead Lines (1/8)
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— —— Plumbing without distribution by appointment
————— Gas pipeline
High voltage electric cables in the trench

Low voltage electric cables in the trench

Power line on the built-up area of high voltage
————— Power line on the built-up area of low voltage
————— Power line on the unbuilt territory of high voltage

Sewerage without distribution by appointment
— —— Drainage drainage
—--— Sewerage pressure

Lines of communication underground cables

——————————— Pipelines without distribution by appointment
Pipelines on supports Rniitae? R

5

Figure 18-1-2. Image of Buried Objects and Overhead Lines (2/8)
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Figure 18-1-3. Image of Buried Objects and Overhead Lines (3/8)
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Plumbing without distribution by appointment
Gas pipeline

High voltage electric cables in the trench i’
Low voltage electric cables in the trench i 76. |
Power line on the built-up area of high voltage ¢y A
Power line on the built-up area of low voltage _
Power line on the unbuilt territory of high voltage . 77\
Sewerage without distribution by appointment I / i ‘
Drainage drainage

Sewerage pressure

Lines of communication underground cables LT i
Pipelines without distribution by appointment . | A H >
Pipelines on supports ) 0 X i

100 200 300 400 500

- e

Figure 18-1-4. Image of Buried Objects and Overhead Lines (4/8)
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Plumbing without distribution by appointment
Gas pipeline

High voltage electric cables in the trench

Low voltage electric cables in the trench
Power line on the built-up area of high voltage
Power line on the built-up area of low voltage
Power line on the unbuilt territory of high voltage
Sewerage without distribution by appointment
Drainage drainage

Sewerage pressure

Lines of communication underground cables
Pipelines without distribution by appointment
Pipelines on supports

=i LTTRRATIT

e i gy

Figure 18-1-5. Image of Buried Objects and Overhead Lines (5/8)
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Plumbing without distribution by appointment
Gas pipeline

High voltage electric cables in the trench

Low voltage electric cables in the trench
Power line on the built-up area of high voltage
Power line on the built-up area of low voltage
Power line on the unbuilt territory of high voltage
Sewerage without distribution by appointment
Drainage drainage

Sewerage pressure

Lines of communication underground cables
Pipelines without distribution by appointment
Pipelines on supports

Figure 18-1-6
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. Image of Buried Objects and Overhead Lines (6/8)
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— —— Plumbing without distribution by appointment
————— ‘Gas pipeline
E—— High voltage electric cables in the trench
-~ Low voltage electric cables in the trench
Power line on the built-up area of high voltage
————— Power line on the built-up area of low voltage
————— Power line on the unbuilt territory of high voltage
Sewerage without distribution by appointment
— —— Drainage drainage
—--— Sewerage pressure
Lines of communication underground cables
~— Pipelines without distribution by appointment
Pipelines on supports
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Figure 18-1-7. Image of Buried Objects and Overhead Lines (7/8)
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Figure 18-1-8. Image of Buried Objects and Overhead Lines (8/8)

18-9



Table 18-1-2. List of the Entities that Manage the Buried Objects and the Overhead Lines (1/3)

A list of enterprises in the city of Nikolaev to coordinate the situation of underground communications
[Mepenik mignpueMcTB B M. MHKOJIAIB TIO y3TO/KEHHIO TOJIOKEHHS MiI36MHUX KOMYHIKaIlil

Contact person
KonrakTHa ocoba

Enterprise Enterprise
[iampuemcTBO

Head of the enterprise
KepiBHuk nianpueMcTsa

Layer

Type

Head of technical service:
Lutsak Volodymyr Yosypovych
HauanbHuk TexHIUHOT CITy:KOH:
Jlynax Bonoaumup Mocunosua
(0512) 37-29-29

(091) 114-73-25

Head of operation department:
Sukhorukov Ivan Stanislavovich
HavanbsHuk Binmiy excruryararii:
CyxopyxkoB IBan CTaHicIaBOBUY
(091) 114 -18-96

Public Joint-Stock Company ""Ukrtelecom™
Mykolaiv branch
(Mykolaiv district)
Mykolaiv,
st. Admiral, 27/3
IIy6uiuHe aknioHepHe TOBAPHCTBO < YKPTEJICKOM»
MukoJiaiBebka ¢iis
(MuxoaaiBcbKuii paiioH)
M. Mukonais,
Bya. AaMipanscbka, 27/3

Director:

Antoshevsky Alexander

Hupekrop:

AmnTomeBcekuit Onexcannp MukomaiioBud
(091) 114-92-38

Lines of communication
underground cables

ITAT "VYkprenexom™ BOJI3

ITAT "Ykprenexom™ BOJI3 OKJIBI" 24/0
ITAT "Vxpremnexom" 3KB 1x4x1,2

ITAT "VYkprenexom™ KCIIIT 1x4x1,2
ITAT "Ykprenexom™ OKJIBT 8/0

ITAT "VYkprenexom™ CJIJI Nol TTIIT 10x2
ITAT "Vkprenexom" TICh

ITAT "VkprenexkoM" Tell. KaHATI3aIlis

Maximenko Victor

Maxkcumenko Bikrop BanepitioBud
(091) 114-30-31

Public Joint-Stock Company ""Ukrtelecom
Mykolaiv Branch
(Mykolaiv)
Mykolaiv,
st. Sevastopol, 1
IIy6aivyHe akioHepHe TOBAPUCTBO < YKPTeEJIEKOM»
MukoJiaiBebka Giist

(M. MukoJiaiB)

M. Mukonais,
Bys1. CeBacTonolibCchKa, 1

Ukraine, Mykolaiv-001, 54001, st. Admiral, 27
VYkpaina, Mukonais-001, 54001, Byn. Aamipanbeka, 27

Lines of communication
underground cables

Vasiliev Andriy Mikhailovich
BacunbeB Annpiit MuxaitnoBuy
(091) 114-30-36

m. Mykolaiv, pos. Varvara

vul. Veselinovskaya, 27

M. Muxkoznais, moc. BapBapiska
Byn1. BecenuHiBcbka, 27

Public Joint Stock Company ""Ukrtelecom™
SLD Nel Mykolayiv district
(Vesnya village, Nadbuzskoe village, Sliven village)
city of Nikolaev, pos. Varvara
vul. Svitanok, 3

Head of telecommunication services department
Ne 12:
Tretyakov Nikolay Ivanovich, tel. (512) 48-04-80.

Lines of communication
underground cables

ITAT "Vipremexom" CJI/I Nel Ten. kaHami3amis

Chief:

Valery Nikolaevich
Hauanbauk:

Banepiii MukomnaioBuy
(067) 405-44-48 Atrakom

Limited Liability Company Atrakom Ne 52
, Mykolayiv,
ave. Peace, 34, of. 409
ToBapuCTBO 3 00MeKEHOI0 BillIOBIJAJIBbHICTIO KATPAKOM»
LTOE Ne52
M. Muxoais,

Head:

Valery Nikolaevich
HavanpHuk:

Banepiit MuxonaiioBud
(067) 405-44-48
USREOU 32250318

Lines of communication
underground cables

ITAT "Atpaxom™ BOJI3 BY-2-16
TIAT "Arpakom™ BOJI3 BA-30-24
BOJ13=Fiber optic transmission line

npoci. Mupy, 34, od. 409 €JIPIIOY 32250318
Victoria-Felis Limited Liability Company .
Mykolayiv, gsgcelﬁko Alexander Vladimirovich
Engineer: Alexander st. 4th Prodolnaya, 74 Hatas HiK: Lines of communication TOB "Bikropi-®eniz" BOJI3

Imxenep: Onexcanap
(067) 521-15-88

ToBapucTBO 3 00Me:KeHOI0 BilnoBiganbHicTIO «BikTOpif-
Deriz»
M. Mukonais,
By« 4-ta [IpomonsHa, 74

Pynenko Onekcanap Bononumuposuu
(093) 368-98-33

underground cables

BOJI3=Fiber optic transmission line
(BY-16 Kypsubu Jlozsr —Hukonaes)

Sanko Svetlana Olegivna
Canbko Caitnana OmeriBHa
(063) 904-41-12 Nikostar

Nikostar Limited Liability Company
Mykolayiv,
st. Kosmonavts, 89
ToBapucTBo 3 00MexkeHOI0 BinmoBinaapHicTio «HikocTap»
M. Mukonais,
Byn. Kocmonagris, 89

YANCHUK VLADIMIR
OLEKSIYOVYCH38313205

SAHYYK BOJIOJIMUMUP OJIEKCIMOBUY
€JIPIIOY 38313205

Cable lines are missing
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Table 18-1-3. List of the Entities that Manage the Buried Objects and the Overhead Lines (2/3)

A list of enterprises in the city of Nikolaev to coordinate the situation of underground communications
[Mepenik mignmpueMcTB B M. MHKOJAIB MO y3TO/KEHHIO TOJI0KEHHS MiI36MHUX KOMYHIKaIlil

Contact person

Enterprise Enterprise

Head of the enterprise

KonTtaktHa ocoba [MignpuemcTBO KepiBHuk nianpueMcTsa Layer Type
PUBLIC JOINT STOCK COMPANY FOR GAS SUPPLY | BO of the director of technical:
) AND GASIFICATION "MIKOLAIVGAS" Rubskyi Alexei Ivanovich. Reception:
EDRPUCEC: : - ) . . -
Mykolaiv, st. Nikolskaya, 25-th Mykolaiv, st. Frontier, 159 BO mupekTopa TeXHIYHOTO: o I'B - hlgh_pressure gas plpel!ne _
T ’ MNYBJIYHE AKIHIOHEPHE TOBAPUCTBO 11O Py6cbkuii Onekciit [BanoBud [puitmanbHs: Gas pipeline I'C - medium pressure gas pipeline

LHOK:
M. Mukosnais, Byi. Hikosbcbka, 25-a

TABOIIOCTAYAHHIO TA F'ABU®IKAIIILT
"MHUKOJIAIBIA3"
M. Mukonais, Byi. [Torpannyna, 159

(0512) 67-49-01
USREOU 05410263
€JIPTIOY 05410263

I'H - low pressure gas pipeline

Olena Nikolaevna
Onena MuxkonaiBHa
(0512) 67-51-13

Public Joint Stock Company '*Mykolaivgaz"
Electrochemical protection group
, Mykolayiv city, st. Hay (Budennoi), 2
IIy6aiuHe akuioHepHe ToBapucTBO «MHKOJIaiBra3»
I'pyna enexrpoximM3axucry
M. Mukonais, Byn. Cinna (ByapoHoro), 2

Ba Director of the technical:

Rubsky Alexey lvanovich Reception:

B.o. mupexropa TeXHIYHOTO:

Py6cbknit Onexciii IBanosuy [puiimManbHst:
(0512) 67-49-01

Low voltage electric cables
in the trench

ITAT "Muxkonaipra3z" €JIEKTPOXIM3aXHCT
JIPCHAKHUN AHOIHUN 3aXUCT= PJSC
"Mykolaivgaz" electrochemical protection

drainage anodic protection

Operator:
Olga
Omneparop:
Onbra

(093) 236-99-09

JOINT STOCK COMPANY
"MIKOLAIVOBLENERGO"
Mykolayiv, st. Civic, 40
AKIIOHEPHE TOBAPUCTBO
"MUKOJATIBOBJIEHEPTO"
M. Mukonais, Byi. ['pomazgszcbka,40

General Director of JSC "MIKOLAIVOBLENERGO"

Sivak Oleg Petrovich

Tenepanbuuii nupextop AT « MUKOJIAIBOBJIEHEPIO»

Cusaxk Ouner [leTpoBud
USREOU 23399393
€JIPIIOY 23399393

High voltage electric cables
in the trench, Power line on
the unbuilt territory of high
voltage

Sergiy Petrovich
Cepriii [TerpoBuu
(0512) 53-95-89
(096) 309-61-97C.

JOINT STOCK COMPANY Mpykolayivoblenergo,
Mykolaiv
city, Nikolaev str.,Border, 94
AKHOIOHEPHE TOBAPUCTBO «MuxkoaaiBo6;1eHepro»
M. MuKko1aeBa
M. Mukonais, Byn. [lorpannuna, 94

Director General of JSC "MIKOLAIVOBLENERGO"

Sivak Oleg Petrovich

I'enepansruii qupexrop AT «MUKOJIAIBOBJIEHEPT O»

Cusaxk Oner IlerpoBuu
USREOU 23399393
€JIPIIOY 23399393

High voltage electric cables
in the trench, Power line on
the unbuilt territory of high
voltage

Engineer:

Pavlyuk Andrey Fedorovich
Imxenep:

[MaBmrox Aurppiit egopoBud
(0512) 48-33-11

JOINT STOCK COMPANY Mykolaivoblenergo
Mykolaiv REM
Mykolayiv, pos. Varvarovka, st. Records, 70
AKHIOHEPHE TOBAPUCTBO «MukoJiaiBo61eHepro»
MuxkonaiBecbknii PEM
M. MukosaiB, moc. BapsapiBka, Byn. Pexopnna, 70

Chief engineer:
Gribunov Valery Vladimirovich
TomoBHwMIA iHkeHED:

I'pubynoB Banepiit Bomogumuposra
(0512) 48-43-10

High voltage electric cables
in the trench, Power line on
the unbuilt territory of high
voltage ¢

Svitlana Aleksandrovna
Tatiana lvanivna
Ceimiana OnekcaHapiBHa
Tersina IBaniBHa

(0512) 24-30-87

CITY MUNICIPAL ENTERPRISE
"MIKOLAIVVODOKANAL"™
Mykolayiv, st. Border, 161
MICBKE KOMYHAJIBHE HNIAITPUEMCTBO
"MHKOJIAIBBOJIOKAHAJ"

M. Mukonais, Byn. [lorpanuuna, 161

Director General of

MKP "Mykolaivvodokanal"
Dudenko Boris Leonidovich
I'enepanbHuilt gUpexTOp
MKII "MukosaiBBogokaHa"
Hynenko bopuc Jleoninosuu
EDRPOU 31448144
€JIPTIOY 31448144

Sewerage pressure

Sewerage without
distribution by appointment
Plumbing without

distribution by appointment

Deputy Head:

Popov Andriy Sergeevich
3aCT}7HHI/IK Ha4vyaJIbHUKA.
[TomoB Anppiii CeprifioBuy
(0462) 65-55-55

Office of the Civil Service for Special Communications
and Information Protection of Ukraine in the Mykolaiv
region
Mykolayiv, st. Spaska, 32
YrpasJiiHHS 1ep:KaBHOI CJIY:K0H CHeliaJbHOro 3B’ SI3KY Ta
3axucTy indopmanii Ykpainn B MukoJaiBcbKiil 06acti
M. Mukonais, Bya. Cniaceka, 32

Head:

Tomchuk Alexander Mikhailovich
Haganpauk:

Tomuyk Onexkcannp Muxaitnosmd

(067) 600-82-86

Cable lines are missing
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Table 18-1-4. List of the Entities that Manage the Buried Objects and the Overhead Lines (3/3)

A list of enterprises in the city of Nikolaev to coordinate the situation of underground communications
[Mepenik mignpueMcTB B M. MHKOJIAIB TIO y3TO/KEHHIO TOJIOKEHHS MiI36MHUX KOMYHIKaIlil

Contact person
KonrakTHa ocoba

Enterprise Enterprise
[MinnpuemcTBO

Head of the enterprise
KepiBHuk nianpueMcTsa

Layer

Type

Head of SEZ:

Boychuk Yuriy

Havansauk CE3:

Boitayx FOpiit

(096) 414-31-59

(066) 653-97-43

(0512) 588-507 Ammonia Pipeline

Mykolaiv Department of MainState Enterprise «
Ukrchimtransamiak »
, Mykolayiv,
st. Volodymyra Stank (Furmanova), 1
MuKko0J12iBCBKOT0 YNIPABJIiHHSI MAriCTPaJILHOIO
amiakonposoay Jlep:kaBHe miINpHEMCTBO
«YkpxiMTpaHncamiak»
M. Muxoais,
Byn. Bonmogumupa Cranka (Dypmanosa), 1

Mykolayiv Department of the main ammonia pipeline of the
State Enterprise "Ukrchimtransamiak™
Boyarinov Valeriy Vasilyevich — Director
MuKkonaiBcbKOro YOpaBITiHHS
amiakonpoBoay JI1 « VkpxiMTpaHcamiak»
BosipunoB Banepiit BacunboBud — qupextop
Code of the USREOU: 26029136

Kox €JIPTIOY: 26029136

MaricTpaabHOTO

Lines of communication
underground cables

MVYMA IIT "Vipximrpancamiak' MKCA 4x4x1,2
Kabenp MKCBE 4x4x1,2 = MKSB trunk cable
symmetrical high-frequency with lead-sheathed
polystyrene insulation

Director

Sereda Volodymyr Nikolayevich
Hupexrop

Cepena Bononumup MuxonaifoBud
(099) 077-15-08 Vesnyansky

village council of
PE "'Spring"
Mykolaiv district, p. Spring, st. Stepova, 26th
BecHsinchbKka cinibebka paaa
IIII «BecHsine»
MuxonaiBcekuii p-H, c. BecHsne, Byn. CtenoBa, 26-B

Director

Volodymyr Nikolayevich Sereda
Hupextop

Cepena Bonogumup MukonaitoBuy
(099) 077-15-08

Plumbing without
distribution by appointment

Paschuk Pavel Ivanovich

[Tamyk ITaBno IBaHOBUY
(095) 889-21-07Nadbuzhskogo

KP ZhEKUvillage council
Mykolaiv district, p. Nadbuzskoe, st. Pavel Glazovoi, 1/1
KII 7)KEK Han0y3bKkoi ciibcbKoi paaun
MuxomnaiBcskuit p-H, ¢. HanOy3pke, Byn. [1aBna
I'masosoro, 1/1

Pavel Paschuk

[Tamyk ITaBno IBaHOBUY
(095) 889-21-07

Sewerage without
distribution by appointment
Plumbing without

distribution by appointment

Head of Operations Department:
Volodymyr Pavlovich Music
HavaneHuk BigIiTy eKcIuTyararii:
Mysuka Bonogumup [laBnoBuu
(050) 369-63-81;

(050) 396-63-81

(067) 621-50-74

Petrol stations with. Balovnaya, Old Airport

A3C c. banosre, Crapuit Aeporopt

Petrol Station «SunQil»
Limited Liability Company «Southern Fuel Company»
Kherson branch:
Kherson, st. Budennogo, 18th
Head office:

Odessa, st. Transport, 5
ABTto3anpaBHa cranuis «SunOil»
ToBapucTBO 3 00MEKEHOIO BiNOBiTaNBHICTIO «FOXHAS
TOIUIMBHAS KOMITAHHSI»

XepcoHcbKa (Qimis:

M. XepcoH, Byl bynsororo, 18-a
TonoBuwmii odic:

M. Oneca, Byn. TpancnoptHa, 5

Director

Volodymyr Pavlovich Music
Jupextop

Mys3uxa Bonogumup [TaBrnosuu

Svitlana Aleksandrovna
Tatiana lvanivna

Ceimrana Onekcanpipaa TersiHa [BaHiBHA

(0512) 24-30-87

CITY MUNICIPAL ENTERPRISE
"MIKOLAIVVODOKANAL"
Mykolayiv,
st. Border, 161
MICBKE KOMYHAJIBHE NIAIIPUEMCTBO
"MHKOJIAIBBOJIOKAHAJ"

M. Mukonais,

By [lorpannyna, 161

Director General of

MKP "Mykolaivvodokanal"
Dudenko Boris Leonidovich
I'enepanbHUl TUPEKTOP
MKII "MuxonaiBBookaHam"
Jynenko bopuc JleoHinoBnu
EDRPOU 31448144
€JIPTIOY 31448144

EDRPUCEC:
Mykolaiv, st. Nikolskaya, 25-th
LHOK:

PUBLIC JOINT STOCK COMPANY FOR GAS
SUPPLY AND GASIFICATION "MIKOLAIVGAS"
Mykolaiv,
st. Frontier, 159
IMYBJIITYHE AKHIOHEPHE TOBAPUCTBO 110

BO of the director of technical:
Rubskyi Alexei Ivanovich.
Reception:

BO mgmpexTopa TeXHIYHOTO:
Py6cpkuit Onexciit [BaHOBIY

v, Mukonais, sy, Hixobchka, 25-a TFA30IIOCTAYAHHIO TA TABUPIKAILIIT I[TpuitmasbHs:
' T ’ "MHUKOJIAIBI'A3" (0512) 67-49-01.
M. Mukoais, USREOU 05410263
Byi1. [lorpannyna, 159 €JIPTIOY 05410263
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18-2 River Structures
In order to fully understand the present circumstances of the river structures near the Mykolaiv Bridge
location, studies on structures ((1) - (7)) shown in Figures 18-2-1 to 18-2-3, what appear to be river
structures when viewed on satellite photographs, were conducted to collect and determine the following
details.
+ Photographs
+ Structure names
» Structure purposes
+ Structure installation entities
« Structure installation years
The condition of the right bank near Mykolaiv Bridge location for Routes 2 and 3 was also studied.

Table 18-2-1 shows the results of an interview survey with locals and Figures 18-2-4 to 18-2-7 show
photographs of the river structures.

The studies revealed that all but (5) and (6) are piers for vessels. The purposes of (5) and (6) are
unclear, but they are small structures that were installed individually; therefore, it is likely that they are
used as piers for vessels or fishing.

The stone and concrete revetments visible in the photograph of the upstream side of (4) suggest that
the area along the river bank has been developed.

Even though the photographs show that developed locations along the river bank presently feature
these individually installed revetments, no river structures have been installed systematically for the
purpose of stabilizing the river bank or river bed. This indicates that long-term bed elevation changes
have not been serious, even though the right bank near the Mykolaiv Bridge location is on the outside
of the curve. Given the erosion of the river bank by floods, waves, and the like shown in Figure 18-2-8
and Figure 18-2-9, however, revetments are likely to be necessary near the Mykolaiv Bridge location.
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Figure 18-2-1. Location Map of River Structure Study (1/3)
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Figure 18-2-2. Location Map of River Structures (2/3)
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Figure 18-2-3. Location Map of River Structure Study (3/3)
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Table 18-2-1. Results of the Interview Survey on River Structures

No Name of structure Purpose Constructor ear Of.
Construction
@ Seizure of waterfront nstruction
2) Pier Used as a landing stage for private boats elzure o1 WalETiront, - construction, | »4,7
closed public access
@)
. . . Before 1990
time
(4) | Pier on prominence Used to be a landing stage for water transport Water transport operator (USSR time)
5) | Prominence Supposedly minor prominence for leisure (handmade or Unknown Unknown
natural). Used as a beach place by locals.
6) | Prominence Supposedly minor handmade prominence for leisure. Used Unknown Unknown
as a beach place by locals.
Prominence made as a beach area for leisure + adjacent An Investor who wanted to develop the
(7) | Prominence + mooring ] waterfront in 1990-1991. Development | 1991

mooring for boats.

stopped unfinished.
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Figure 18-2-4. Photographs of the State of River Structures (1/4)
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Upstream side of (4), 1

Upstream side (4), 2

Figure 18-2-5. Photographs of the State of River Structures (2/4)
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Figure 18-2-8. Photographs of the State of the Riverbank Near Route 2
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State of Riverbank Near Route 3, 1
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State of Riverbank Near Route 3, 3

Figure 18-2-9. Photographs of the State of the Riverbank Near Route 3




18-3 Obstructive Buildings

Figures 18-3-1 and 18-3-2 show the locations of obstructive buildings.

Obstructive buildings are buildings in the bypass road area. Any residents living of them will have to
be involuntarily resettled.

The number of obstructive buildings and number of resettlements indicated by the figures are shown
in Table 18-3-1.

As shown in the table, Route 2 has 26 obstructive buildings but no involuntary resettlements. Route
3 has 60 obstructive buildings and 3 involuntary resettlements.

Table 18-3-1. Number of Obstructive Buildings, and Number of Involuntary Resettlement

Route Number o_f Qbstructive Number o_f Ipvolun_tary R_esettlements
Buildings (Buildings with residents)

Route? 26 0

Route3 60 3

Source: JICA Survey Team
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18-4 Partner Country Responsibilities

The table below is a list required to implement Mykolaiv Bridge and Bypass Road, which should be
coordinated under the responsibilities of Ukravtodor and the relevant authorities.

Table 18-4-1. List of Ukravtodor’s Responsibilities

Responsibility

Description

Implementation Deadline

1.Provide and grade land
for construction yards

Provide land for construction yards.

Announcement of P/Q

2. Select candidate
locations for borrow
areas and quarries

Select appropriate candidate locations for borrow
areas and quarries. The locations shown in 4-3:
Geological Surveys, or selected according to proposals
by Ukravtodor.

Announcement of P/Q,
or start of construction

3. Select candidate
locations for waste
disposal areas

Select appropriate candidate locations for waste
disposal areas.

Announcement of P/Q

4.Land acquisition

Pay compensation or support money to parties
impacted by bypass road construction according to the
Resettlement Action Plan (RAP), and faithfully
implement the required acquisition of land.

Table 18-4-2, Figures 18-4-1 and 18-4-2 show a
rough area of land acquisition.

Announcement of P/Q

5.Relocation of obstacles

Relocate the obstacles shown in 18-1: Buried Objects
and Overhead Lines.

Announcement of P/Q

6.0btain approval for the
EIA, supervision of
environmental
management, etc.

Obtain approval for the EIA from MENR.

At least 120 days before
signing the L/A

Supervise the creation and implementation of
environmental management plans by the construction
contractor.

Plan: Before construction
starts

Implementation: During
construction period

Obtain the environmental monitoring report from the

construction  contractor and monitor that the
environmental ~management plan is  being
implemented appropriately.

During construction
period

7.Tax exemption process

Provide support so that tax exemption measures for
customs, product service taxes (value added taxes
(VAT)), income taxes and corporate taxes are
implemented faithfully.

The scope of tax exemption is defined by E/N

During detailed design
period

During construction
period

8.Acquire construction
permits, etc.

Provide support for registration of Permanent
Establishment (PE) required by the MENR and the
Ukrainian Tax Authority.

Start of construction
work

Acquire construction permits, etc. required to start
construction work.

Announcement of P/Q

Provide support for acquiring construction permits,
etc. required during the construction period.

During construction
period

9.Maintenance work

Perform maintenance work on the bypass roads.

After completion of
construction (after
handover)
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Table 18-4-2. Rough Area of Land Acquisition by Form of Land Ownership

Land use type

Area in sg. meter

Route 2 Route 3
Agriculture 769,113 930,072
Artificial Forest 147,905 104,737
Road 108,076 102,038
Residential 3,523 11,837
Others*1 1,269 57,345
Unknown*2 286,984 349,806
Total 1,316,870 1,555,835

*1: Includes educational institutions, commercial facilities, etc.
*2: Land in the scope of the Land Acquisition Plan is categorized as “Unknown” if its land use is unidentified in the database

of the Ukrainian authorities.
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Appendix 1: Correspondence

Date/Month/Year Subject Attention Sender
30/May/2018 Basic Information JICA Survey Team  |Ukravtodor
31/May/2018 Recomr_nendatlons_ of Ukravtodor to JICA JICA Ukravtodor

Regarding the Project
. State Ecological
05/June/2018 Environmental Regulations Mykol_alv City Inspection in
Council .
Mykolaiv Oblast
Mykolaiv City
14/June/2018 Basic data about social environment: Mykolglv City Cc_>un.C|I, Central
Council District
Administration
18/June/2018 Inland Waterway Condition JICA Survey Team  |Derzhgidrografia
18/June/2018 Inland Waterway Condition JICA Survey Team  |Ukrvodshliakh
Ecological information in the project area Mykolaiiv City Mykolaiiv Regional
18/June/2018 - . State
(with two attachments) Council .
Administration
22/June/2018 Inland Waterway Condition JICA Survey Team  |Sea Port Authority
22/June/2018 Annexes  of 201.2 FS (TEO) and list of JICA Survey Team  |Ukravtodor
recommended environmental consultants
12/July/2018 Basic Information JICA Survey Team  |Ukravtodor
23/July/2018 Inland Waterway Condition JICA Survey Team  |Derzhgidrografia
30/July/2018 Inland Waterway Condition JICA Survey Team  |Ukrvodshliakh
10/August/2018  |Inland Waterway Condition JICA Survey Team  |Derzhgidrografia
08/November/2018 gglserz:(zin(fr? from  Ukravtodor Regarding Route JICA Ukravtodor
Obstacle Limitation Surface of Mykolaiv Mykolaiv
21/January/2019 |International Airport JICA Survey Team  |International
Airport
28/March/2019 Mykolaiv City Master Plan JICA Survey Team  |Mykolaiv City
21/August/2019  |Basic Information JICA Ukravtodor
Response from Ministry of Infrastructure Ministry of
18/October/2019 Regarding Draft Final Report JICA Infrastructure
04/November/2019 IF\{/leéSr?i?Q?iengom Ukravtodor Regarding Landslide JICA Survey Team  |Ukravtodor
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[30/May/2018, Basic Information, Ukravtodor]
JloBigka

B pamkax wicii 3 MATOTOBKH J0 TPOBEICHHS JOJATKOBOTO BHBYEHHS 3a
npoekToM «CHOpymKeHHS MOCTOBOTO mepexoay depe3 p. IliBmennmit byr y m.
MukonaeBi» YKpaBTOJO0p HaJa€e HACTYINHY 1H(GOpPMAIlii0, B MEKaX CBOET KOMITETEHII],
BIJITTOBITHO IO TIEpEJIiKy MUTaHbh 1 HEOOXIAHUX BIIOMOCTEH HalaHUX SIMOHCHKUM
areHTCTBOM MiXkKHapoHOTo criBpodiTHuirTBa (JICA)

1. YunHi Ha JaHUl Yac IIaHyu pOo3BUTKY (Hepesik OpoeKTiB, 00car podiT y paMkax
KOYKHOTO IIPOEKTY, KaJeHAapHUi miian-rpadik pearizamnii Tomo).

1) lepxaBHOI IiIOBOI €KOHOMIYHOI IPOrPaMH PO3BUTKY aBTOMOOIIBHUX JT0OPIr
3araJbHOTO KOPUCTYBaHHS epkaBHoro 3HaueHHs Ha 2018-2022 poku

2) Konnemmisi JlepaBHOT WiJbOBOI EKOHOMIYHOI IPOTPaAaMH  PO3BUTKY
aBTOMOOIJTBHUX JIOPIT 3arajbHOr0 KOPUCTYBaHHS Jep:KaBHOTO 3HaueHHs Ha 2018-2022
poxku (http://zakon3.rada.gov.ua/laws/show/34-2018-%D1%80)

2. [ToBHOBaXXeHH «YKPABTOOODY»

[Tonoxennss mnpo JlepkaBHE areHTCTBO aBTOMOOUIBHHUX JIOpIT  YKpaiHu
(http://zakon2.rada.gov.ua/laws/show/439-2014-%D0%BF)

3. [Iporpama yTpuMaHHs i PEMOHTY JIOPIT

Konnenuists  JlepkaBHOi  IIbOBOI ~ €KOHOMIYHOI ~ NpOrpaMu  PO3BUTKY
ABTOMOOITLHUX JIOPIT 3arajiIbHOr0 KOPUCTYBaHHS JepkaBHOTO 3HaueHHs Ha 2018-2022
poku (http://zakon3.rada.gov.ua/laws/show/34-2018-%D1%80)

4. J1iro4i B JaHWH Yac IUIAHU PO3BUTKY JIOPOKHBOI MEPEXKI

Konneriist ~ JlepkaBHOi  IIIBOBOI  €KOHOMIYHOI ~ TPOTpaMH  PO3BUTKY
aBTOMOOITLHUX JIOPIT 3arajIbHOr0 KOPUCTYBaHHS JepkaBHOTO 3HaueHHs Ha 2018-2022
poku (http://zakon3.rada.gov.ua/laws/show/34-2018-%D1%80)

5. Indopmalisi CTOCOBHO HMKUCHABEICHUX ITUTAHb.

- [HBeHTapu3aiis MOocTiB 1 Jopir MuKomaiBcbKkoi 06acTi. MicIie3Hax o KeHHS,
KaTeropis JOPOTH, JIOBXKUHA i THIT JOPOKHBOTO TOKPHUTTSI, CTAaH TOIIO.

- Jlani moa0 OyIiBHHUIITBA ¥ TEXHIYHOTO OOCIYTOBYBaHHS B MHUKOJIAIBCHKIii
o0J1acTi 1Mo paioHax, THMaX CIOPY/, BUJAX POOIT, MPOTIKHOCTI TOIIO. 3a OCTaHHI 5
POKIB.

- Ilepenik OCHOBHHMX pPOOIT 3 PEKOHCTPYKIII MOCTIB, siIki OyJid MPOBENEHI B
MHUHYJIOMY.

- IIpouenypa 3aTBepaxenns (Bepudikallii) mpoexTy, a came:

1) tepmin aii TEO, 3arBepmkenoro B 2013 porri.

2) cnoci6 BHecenHs 3MiH y TEO 1 mpouemypa MNpoBEIEHHsSI IOBTOPHOI
Bepudikarii (3aTBEpKCHHS).
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3) nuTaHHsA, SKi MIOBUHHI OyTH 3aTBEp KEHI 10 mmoyaTky mpoekty (kpim TEO),
CIIOcOOM BUKOHAHHSI LIUX MPOLIETYp 1 KOMIETEHTHI OpraHi3artii:

[Iepenik aBTOMOOITBHUX JAOPIT 3aTaIbHOTO KOPUCTYBAHHS JIEPKABHOT'O 3HAUCHHS
3aTBeppKeHO MocTaHoBoro Kabinety MinicTpiB Ykpainu Bix 16 BepecHs 2015 poky
Ne 712 «IIpo 3aTBep/pKEHHS TIepeliKy aBTOMOOUIBHHUX JIOPIT  3arajbHOro
KOPUCTYBaHHs JCp>KaBHOIrO 3Ha4YeHHs» (B pemakiiii nmocranoBu KaGinety MiHicTpiB
Vkpainu Bix 09 ceprms 2017 poxy Ne 654). IIpoTsHKHICTE aBTOMOOIIBHHUX JIOPIT
JIep’)KaBHOTO 3HAYeHHsS Yy MuKoJaiBehKkiii oOmacti cranoButh 1 485,4kM, 30kpema
MixkHapomuux - 199,5 kM, Hamionanpaux — 406,8 kM, perionampHux — 367,6 KM,
TepuropiaibHuX — 511,5 KM, nepernik 101a€Thes.

Ha aBTOMOOUTEHHX JOpOTax 3arajibHOrO KOPHCTYBAHHSI JIEPKABHOTO 3HAYCHHS
001iKOBYeTHCs1 98 MOCTIB Ta NUISIXOMPOBO/IIB 3araJIbHOIO MPOTSHKHICTIO 3695,56 110T.
M.

Cranom Ha 01.01.2018 BukoHaHO OOCTEKEHHSI TEXHIYHOI'O CTaHY 3 BHECEHHSIM
iHpopmarii 1o 6a3u nannx AECYM Ha 71 criopyi.

V 3B’s3ky 3 pedopmoro aeneHtpamizaiii, 3 01.01.2018 3rimHo YMHHOTO
3aKoHOAaBCcTBa (3akonu Ykpainu Bixm 17.11.2016 Ne Ne 1762-VIII, 1763-VIII,
1764-VIIl) aBTOMOOIIBHI JTIOPOTH 3arajbHOTO KOPUCTYBaHHS MiCIICBOTO 3HAYCHHS
nepednum 31 chepu yrnpaslliHHS YKpaBTOJAO0pY 10 chepu yrnpasiiHHS 0OJaCHUX
NepKaBHUX aJMiHICTpallii, BIAMOBIIHO 10 po3MOpsiuKeHHs ['omoBn MukonaiBChKoi
obmacHoi aeprkaBHoil aamiHicTpamii Big 01.12.2017 Ne 499-p, aBTOMOOUIRHI JOPOTH
3araJlbHOr0 KOPHUCTYBaHHS MICIICBOTO 3HA4YeHHs Tiepenani 3 Oamancy CiyxoOu
aBTOMOOUTbHMX JOpir y MukosnaiBcbkiii oOsacti Ha Oamanc MuUKONaiBChKOT
obnaepxkaaMiHicTpamii npoTspkHicTiO 3 314,4 kM, 30kpeMa obiacHuX - 2 669,4 M,
palioHHUX — 645 KM.

Ha aBTOMOOIIBHUX mOporax 3arajbHOrO0 KOPHUCTYBAaHHSI MICIICBOTO 3HAYEHHS
001iKOBYeTBhCs1 159 MOCTIB Ta HUISIXOMPOBOIB 3arajibHOI0 MPOTSDKHICTIO 2769,5 1or.
M.

Indopmariito o010 TUITY HOKPUTTIB aBTOMOOUIBHHUX JIOPIr, KaTEropiiHOCTI Ta
IITYYHUX cOOPYA Y MUKOIaiBChKiN 00JIaCT1 HAJTAEMO Y JI0JIaTKYy.

3a iadopmamiero Ciy>kO1 aBTOMOOITBHUX AOpIr 'y MuUKOJAIBChKIM 00J1acTi,
po6oTH 3 OYIIBHULITBA, PEKOHCTPYKIIIl MOCTIB Ta IUIAXOIMPOBOIB 32 OCTaHHI 5 pOKiB
HE MPOBOAWIUCA, 1H(GOPMAIIO MIOJ0 BHUKOHAHHA pPOOIT 3 eKCIUTyaTalifHOro
YTPUMaHHS MOCTIB Ta IUISIXOMPOBOIIB Y MUKOJIATIBCHKIN 00JIaCTI HATaeEMO y TOJATKY.

[Ilono mpouexypu 3arBep/uKeHHs (Bepudikallii) MpoeKTy, a caMe TepMiHy il
TEO, 3arBepkenoro y 2013 porri, cnocoOy BHecenHs 3MiH y TEO 1 mpouenypu
MPOBE/ICHHS MOBTOPHOI Bepu(ikawii (3aTBep/KEHHs) Ta MUTaHb, SKi MOBHHHI OyTH
3aTBEpDKEHI 210 o4aTky mpoekty (kpim TEO), criocoOu BUKOHaHHS ITUX TIPOLIEYP 1
KOMITETEHTHUX Oprasizaiii inpopmyemo.

BimgmoBimHo 10 moctanoeu Ka6inery MinictpiB Ykpainu Bijg 11.05.2011 Ne 560
«IIpo 3aTBepmKxenHs [lopsiaKy 3aTBepayKEeHHS IPOESKTIB Oy NI BHUIITBA 1 IPOBEICHHS 1X
EKCIIEPTU3H Ta BU3HAHHSI TAKUMH, 1110 BTPATUIIN YAHHICTD, IesIKNX ocTaHoB Kabinery

Al-3



MinictpiB Ykpaiuu» (31 3MiHaAMH), MPOSKTH OyIiBHUIITBA IIPH JBO- 1 TPUCTAIIHHOMY
MIPOEKTYBaHHI 3aTBEPKYIOTHCS HA CTAii MPOEKT Ta POOOUMIA MMPOEKT 1 CXBATIOKOTHCS
Kab6inerom MinicTpiB YKpainu Ha CTafll TEXHIKO-€KOHOMIUHE OOTPYHTYBaHHS.

Ha migcraBi oOrpyHTOBaHOTO TOJAHHS, MOTOMXKEHOro 3 MiHperioHoM,
Minexonompo3Butky i Mindinom, Kabiner MinicTpiB YKpainu Moxe NpUHHATH
pIIICHHS OO0 3aTBEPKEHHS MPOEKTY OYAIBHHUIITBA 3a Yepramu, BU3HAUYECHUMH B
TEXHIKO-CKOHOMIYHOMY  OOIpYHTYBaHHI  (TE€XHIKO-€KOHOMIYHOMY  pO3paxyHKY,
€CKI3HOMY MPOEKTI), CXBAJIEHOMY HUM B YCTAHOBJICHOMY MOPSIIKY.

3MiHHM 10 3aTBEepUKCHUX (CXBICHMX) MPOEKTIB OYIiBHHUIITBA BHOCATHCS Ha
MiJICTaB1 3aB/IaHHS HA MPOEKTYBAHHS.

CxBaJieHHsT Ta TIepe3aTBEP/KEHHS TMPOEKTIB OYIIBHUIITBA 3IACHIOETHCA Yy
MOPSIZIKY, BCTAHOBJICHOMY JJISI 1X 3aTBEP/PKEHHSI.

JlogaTok:

- Tepesik aBTOMOOUTBHUX JIOPIT 3arajJbHOrO KOPUCTYBAaHHS JEP:KaBHOTO
3HaUeHHs Yy MuKkomnaiBchKiii oOmacTi Ta iHpOpMaIisd IIOJ0 THUMY TOKPUTTIB
ABTOMOOUTBHUX JIOPIT, KATETOPIMHOCTI Ta MITYYHUX CTIOPYA Y MuKoIaiBChKii 00acTi
Ha 2 apK.

- iH(opMallis 00 BUKOHAHHS POOIT 3 €KCIUTyaTal[litHOr0 yTpUMaHHS MOCTIB
Ta IUISXOMPOBO/IB Y MuKonaiBCchKii 007acTi Ha 2 apK.

6. JI0o00Ba IHTEHCUBHICTH JOPOXKHBOIO PYXY MAriCTPAIILHUMH aBTOIOPOTaMU

CraTucTU4HI JTaHHI CTOCOBHO IHTEHCHBHOCTI PYXy MOPOKHIX TPAHCIOPTHHX
3ac00iB Ha aBTOMOOLIBHUX JIOPOTaX JIEPKaBHOTO 3HAYCHHS B Mekax MUKOIaiBChKOT
obmnacti y 2017 HaBeneH1 y qojaTKax.

Hlonarok: iHdopMaIlis TPO CepeTHbOPIUHY T000BY 1HTEHCHBHICTH PyXy
TOPOXKHIX TPAHCIIOPTHUX 3aC00IB Ha aBTOMOOUTBHUX JOPOTax JEPKaBHOTO 3HAUCHHS
B Mekax MukosaiBcekoi obmacTi y 2017 pori Ha 2 apk.

7. Piuanii Oromxer «YKPaBTOHOPY» 1 MOTr0 BUTPATH, BKIKOUYAKOYM BUTPATH HA
VTPUMAHHS 1 PEMOHT JIODIT 1 aIMIHICTPATHBHI BUTPATH. 32 OCTAHHI 5 POKIB.

[Hdopmarito 100 BUAATKIB J€p)KABHOIO OMOKETY Ha (iHAHCYBaHHS
OromKeTHUX TporpaM YkpaBToaopy 3a 2014-2018 poku HaBeneHa y 101aTKaX.

Jlomatok: BUJATKU JEp)KaBHOTO OIOMDKETY Ha (iHAHCYBaHHS Mporpam
YkpaBromopy (3 ypaxyBaHHSIM KpeauTHuX KomTiB) 3a 2014 — 2018 poku Ha 1 apk.
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(Provisional translation)
Information
Within the framework of the mission to prepare for additional study on the project "Construction of a
bridge crossing over the Pivdennyi Bug River in Mykolaiv", Ukravtodor provides the following information,
within its competence, according to the list of issues and necessary information provided by the Japanese
International Cooperation Agency (JICA)
1.Development plans presently in force (list of projects, scope of project, time schedule, etc).

1) State target economic program of the development of common use automobile roads of national
importance for 2018-2022 years

2) The Concept of the State target economic program of the development of common use automobile
roads of national importance for 2018-2022 years (http://zakon3.rada.gov.ua/laws/show/34-
2018-%D1%80)

2.Authority of Ukravtodor

Regulation on the State Automobile Roads Agency of Ukraine
(http://zakon2.rada.gov.ua/laws/show/439-2014-%D0%BF)
3.Maintenance program

The Concept of the State target economic program of the Development of common use automobile roads
of national importance for 2018-2022 (http://zakon3.rada.gov.ua/laws/show/34-2018-%D1%80)

4.Road development plans presently in force
The Concept of the State target economic program of the Development of common use automobile roads of
national importance for 2018-2022 years (http://zakon3.rada.gov.ua/laws/show/34-2018-%D1%80)

Information related to the following issues:

Bridges and road inventory of Mykolaiv oblast (region). Location, category of road, length and
type of road surface, condition, etc.

Construction and maintenance records of Mykolaiv oblast by region, by type of construction and
maintenance, length, etc.Past 5 years.

List of major rehabilitation works for bridges in the past

Project approval procedures

1) The expiration date of the F/S result approved in 2013

2) Procedures for changing and reapproving the F/S result

3) Items other than F/S that are needed to be approved prior to the project commencement, their
procedures and organizations concerned

The list of common use automobile roads of national importance was approved by the Resolution of
Cabinet of Ministers of Ukraine dated September 16, 2015, No. 712 "On approval of the list of common use
automobile roads of national importance” (in the revised edition of the Decree of the Cabinet of Ministers of
Ukraine dated August 9, 2017, No. 654).

The length of automobile roads of national importance in  Mykolaiv oblast is 1485, 4 km, in
particular international - 199,5 km, national- 406,8 km, regional — 367,6 km, territorial — 511,5 km, the list
is attached.

98 bridges and crossovers with a total length of 3695.56 running meters are registered on automobile
roads of common use of national importance.

As on 01.01.2018, a survey of the technical condition of 71 constructions was conducted with adding
the information into the AESUM (Analytical expert system of bridges management) database.

Due to the decentralization reform, dated 01.01.2018, according to the current legislation (Laws of
Ukraine dated 17.11.2016, No. 1762-VIll, 1763-VI1l1l, 1764-VI1Il), automobile roads of common use of local
importance were passed from the Ukravtodor management to the Regional State Administrations
management, in accordance with the order of the Head of Mykolaiv Regional State Administration dated
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January 1, 2017, No. 499-r, automobile roads of common use of local imortance with the length of 3314.4
km, including regional - 2 669.4 km, district - 645 km were passed from the balance of the Automobile
Roads Service of Mykolayiv oblast to the balance of Mykolaiv Regional State Administration.

159 bridges and crossovers with the total length of 2769.5 km are registered on automobile roads of
common use of local importance.

Information on the type of road surfaces, categorical and artificial constructions in Mykolaiv oblast is
provided in the appendix.

According to the Road Service in Mykolayiv oblast, construction, rehabilitation works for bridges
and overpasses for the last 5 years have not been carried out, the information on the work execution on the
maintenance of bridges and overpasses in the Mykolayiv region is provided in the appendix.

As for the project approval procedure, in particular, the expiration date of the F/S result approved in
2013, and procedures for changing and reapproving the F/S result and the issues other than F/S that are
needed to be approved prior to the project commencement, their procedures and organizations concerned.

In accordance with the Resolution of the Cabinet of Ministers of Ukraine dated May 11, 2011 No. 560
"On Approval of the Construction Projects Approval Procedure, Examination and Invalidation
Recognition, of the Cabinet of Ministers of Ukraine" (as amended), construction projects in two- and three-
stage design are approved at the stage of the project and working draft and authorized at the stage of F/S by
the Cabinet of Ministers of Ukraine.

On the basis of a substantiated request, approved by the Ministry of Regional Development, the
Ministry of Economic Development and the Ministry of Finance, the Cabinet of Ministers of Ukraine may
take a decision on approval of the construction project in the order determined in the F/S (F/S of a project,
draft design) approved in accordance with the established procedure.

Amendments to approved (authorized) construction projects are made on the basis of the design task.

The approval and reapproval of the construction projects are carried out in accordance with the
established approval procedure.

Appendix:

- a list of roads of common use of national importance in Mykolaiv oblast and data on the type of road
surfaces, categorical and artificial constructions in Mykolaiv region on 2 sheets.

- work performance information on the maintenance of bridges and overpasses in Mykolaiv oblast on
2 sheets.

Daily traffic volumes on main roads by vehicle type

Statistic data on the traffic volumes on main roads by vehicle type within the limits of Mykolaiv oblast
in 2017 is given in the annexes.

Appendix:

Data on the annual traffic volumes on main roads by vehicle type within the limits of Mykolaiv oblast
in 2017 on 2 sheets.

7. Annual budget and expenditure, including maintenance cost of Ukravtodor. Past 5 years.

Information on expenditures of the state budget for the financing of Ukravtodor budget programs for
2014-2018 is provided in the appendixes.

Appendix: state budget expenditure for the financing of Ukravtodor programs (including credit
funds) for 2014 - 2018 years on 1 sheet.
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[31/May/2018, Recommendations of Ukravtodor to JICA Regarding the Project, Ukravtodor]
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JEPXABHE ATEHTCTBO
ABTOMOEBLILHUX JIOPIT VKPATHU
(YKPABTOJIOP)

By, Disgynsrypy, 9, m. Kuin, 03150
Ten.: (044) 287-24-05, 287-24-49, taxc: 287-42-18
E-mail: ka¢@ukravtodor.gov.ua
Web: http:// www.ukravtodor.gov.ua

Kon €JIPTIOV 37641918
9L 05 304 w 1437/3/8) 13
HaNe __  gig

SlnoHChKE AreHTCTBO MisKHAPOZHOTO
crispobirtuuurea (JICA)

B pamkax wmicii JICA 3 nigrotoBkn 10 mposexeHus JOZATKOBOTO BMBYEHHS 3a
NPOCKTOM «bBYJIBHHIITBO MOCTOBOrO mepexomy wepes p. [limpenmmit byr 8 m.
Muxkonaesi, MukonaiBebka 06macThy» HepxaBHe areHTcrBO aBTOMOGIIBHIX Jopir
Ykpaitn (YKpaBTOZop), B Mekax CBOE] KOMIETEHIl, Hajgae iHdopManio mono
MOKJTHBOCTI 3MiHH TEXHIKO-CKOHOMIYHOTO OGIPYHTYBAHHS BHIIEBKA3AHOIO 06’ekTy.

Hoparku: sranane Ha 8 apxk.

B. 0. 3actynuuxa [onosu 0. XAPYEHKO

Uv1775

Muiiugig Ipina
2RT5200
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Pexomenpanii YkpaBToaopy jaejieranii arenTcra Jlxaiika o0 MoKJIMBOCTI
3MiHM T€XHIK0-€KOHOMIYHOT0 O0IPYHTYBaHHSA 00’ €KTy « By 1iBHUIITBO
MocToBOro nepexoay 4epes p. IliBnennuit Byr B M. MukoJiaesi, MukoJsaiBcbka
o0J1acTb»

BianoBigHO TEXHIKO-EKOHOMIYHOTO OOIPYHTYBaHHS 00’€KTy «BymiBHUIITBO
MOCTOBOTO mepexony dyepe3 p. IliBagennuit byr B M. MukonaeBi, MukosaiBcbka
0o0nacTp», CXBaJEHOTO po3nopskeHHssM Kabinety MinicTpiB Ykpainu Bin
11.07.2013 Ne 511-p, pospodbmenoro IIAT «KuiBcoro3uumxmpoekT» Ta
PEKOMEHI0BAHOTO 10 CXBaJICHHS Jep>KaBHUM MiITPUEMCTBOM
«YxpaepxOyaekcreptusza», MiHiCTEpCTBa PET1OHATLHOTO PO3BUTKY, Oy IIBHUIITBA Ta
KUTJIOBO-KOMYHAJIBHOIO  TOCHOJApPCTBA, 3 TAKUMH  OCHOBHUMH  TEXHIKO-
€KOHOMIYHUMU TTOKa3HUKaMHU:

- Kareropis gqoporu — I-6

- TOBXKHWHA JTUISTHKH, KUtoMeTpiB — 13,2

- y TOMY 9HCIi MOCTOBOTO Tiepexony — 2,05

- IIMPUHA 3eMJISTHOTO MOJIOTHA, MeTpiB — 28,8

- IIKPUHA TIPOI3HOI YaCTUHH, METpPiB — 2 X 7,5

- TUII IOKPUTTS — 111e0€HEBO-MaCTUKOBUH achanbTO0ETOH

- TPAHCTIOPTHI PO3B’SI3KH, OAUHUIL — 9

y TOMY YHUCIi:
Ha PI3HUX PIBHSIX — 2
y MICIISIX IEPETUHY 13 3aJII3HUYHUMHU KOJIsIMU  — 2

- 3arajgbHa KOIITOPUCHA BapTiCTh Oy/1IBHHUIITBA B

MOTOYHHMX I[iHaX cTaHoM Ha 22 jrotoro 2013 p.,

THC. TpuBeHb. — 3509217,057

Y Tomy uunci:
ByniBenbHO-MOHTaXXHHUX poOIT — 2745184,234

BinnosigHo no /lepkaBHux OyniBenbHux HopMm Ykpainu JIBH B.2.3-4:2015
yactuHu | [lpoextyBanHns, po3auty 4 3aranbHi noJjiokeHHs, nyHKTY 4.3 ["aGaputu
3aco0iB 1 HaBaHTaxkeHHs, MiANyHKTYy 4.3.3 Ilpu po3paxyHkax CTIHKOCTI HacHIIiB
3eMJISIHOTO TIOJIOTHA Ta MIANIPHUX CTIHOK TUIl HaBaHTA)KEHHS NMPUMMAaeTbCs 3T1THO 3
Bumoramu JIBH B.1.2-15 B 3amexHOCTI Bia TexHIYHOT Kiaacuikariii aBTOMOOLTEHAX
nopir: HK-100 — na aBToMoOinmbHux moporax I-III xarteropit, HK-80 — nHa
aBTOMOO1TBHUX fgoporax |1V iV kareropiit.

4.3.4 Tlpu npoexkTyBaHHI JOPOXKHBOTO OJSTY JJI aBTOMOOUIBHMX JOpIT, Ha
SIKAX Y CKJIJl TPAHCIOPTHUX IMOTOKIB OYiIKye€ThbCs MoHaA 15 % BeNMKOBaHTAKHUX
TPAaHCIOPTHUX 3aco0iB, TMapamMeTpyd HABAHTAXKEHHS BIJ SKUX [EPEBUIIYIOThH
PO3paxyHKOBI apaMeTpy HaBaHTaxeHHs 3TiqHO 4.3.2 (3epHOBO3IB, KOHTEHHEPOBO3IB,
pebprKepaTopiB  TOIIO) 3a HABAHTAKCHHS Bl PO3PaXyHKOBOIO aBTOMOOIJIS
NpU3HAYAaIOTh ~ HABAHTAXXEHHS B  HAMBaXyoro  TPaHCIOPTHOrO  3acoQy,
CHUCTEMaTHYHA EKCIUTyaTallisl SIKOTO MPOTHO3YEThCS Ha JaHOMY O0’€KTi, 1 Ha TaKHX
Jloporax HeOOX1HO TepeadadaTy JTUIIE KOPCTKUMA TOPOKHIA OST.
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BignosigHo mo mynkty 4.4 OOrpyHTYBaHHS MPOEKTHUX PIIICHB, IiIITyHKTY
441 Tpaca aBTOMOOUIRHOI JOPOTHM TMOBMHHA MPOKIANATHCh 3 YpaxXyBaHHSAM
BIITIOB1AHOT MiCTOOYAIBHOT TOKYMEHTAIT1:

- TEeHepaIbHOI CXeMHU IIaHyBaHHS TepuTopii YKpainu,

- CXEeMH IJIaHyBaHHS TepuTopii ABToHOMHOI Pecniy6miku Kpuwm;

- CXEMHU IUIaHyBaHHS TEPUTOPIN 00nacTel, pailoHIB, X OKpEMHX TEPUTOPIiH, AKi
MalOTh perioHajgbHe 3HAYCHHS,

- TEeHEepaJbHMX IUIaHIB a00 TIaHIB 30HYBAaHHS TEPUTOPIA HACEICHUX ITyHKTIB,;

- JIeTAIbHUX IJIaHIB TEPUTOPIH.

4.4.2 Tlpu npuiHATTI MPOSKTHUX PillleHh HEOOXiHO BPaXOBYBAaTH PE3yJIbTAaTH
TPOMAJICBKUX CIyXaHb B MeXaX BHUMOI YMHHUX HOPMATHBHUX JIOKYMEHTIB IpH
BI/ITIOBITHOMY TE€XHIKO-€KOHOMIYHOMY PO3PaxXyHKY.

4.4.3 TexHiuHi pilIEHHs] MPH MPOCKTYyBaHHI aBTOMOOUIBHHMX IOPIr MOBUHHI
3a0e3reuyBaTi BUCOKI TPaHCIOPTHO-EKCIUTyaTalllifHl MMOKA3HUKW JTOPOTH, OXOPOHY
HABKOJIMIITHHOTO CEPEIOBUINA, OE3MEKy JOPOKHBOTO PYXY 3a MiHIMaIbHO MOMKJIMBUX
MartepiaJbHUX Ta (DIHAHCOBUX BUTpATAX.

4.4.4 Jlna npuAHITTS ONTUMATBHUX MPOSKTHUX PIMICHb MIOJAO0 MMPOKJIATaHHS
JOpOTH HEOOXiMHO pO3pOoOJsATH anbTepHATHUBHI BapiaHTH Tpacu JOPOTH 3
MOPI1BHSIHHAM 332 TAKUMHU TEXHIKO-€KOHOMIYHUMU MOKAa3HUKAMU:

- TTOKA3HUKH TIJIaHy TPAacH JOPOTH: MPOTSHKHICTH, KOS(IIIEHT PO3BUTKY TpacH,
HaWMEHIIINI paaiyc KpUBOI;

- TTOKA3HUKHU TPO(UTIO: TPOTSHKHICTH TUISHOK 3 MO3IOBKHIMU MOXWIAMH, IO
JOPIBHIOIOTH 200 MEPEBUINYIOTh TPAHUYHO JOIMYCTUMI, MIHIMAIIbHI PaJilyCH OITyKJIOi
Ta YBITHYTOI BEPTHKAIBHUX KPUBHX;

- KUTBKICTh MIEPETHUHIB 3aJII3HUIIb B OJTHOMY PIBHI;

MPOTSDKHICTh JUISTHOK, SIKi IPOXOASTh Y MEKaX HACEICHHUX MyHKTIB;

IJIOMIA BUUTYYCHHS 3€MEJIbHUX YTi/b;

BapTICTh  BTpaT  CLIBCHKOTOCHONAPCHKOTO  Ta  JICOTOCHOAAPCHKOTO
BHPOOHUIITB;

- TIOKA3HUKH KOEe(IIi€HTIB OE3MEeKH Ta aBapiMHOCTI;

- Yac mpoi3ay aBTOMOOLIS B IPSIMOMY Ta 3BOPOTHOMY HampsIMKax;

- BUTPATH HAa YTPUMaHHS JIOPOTH;

- 3arajbHa BapTICTh OY/IBHUIITBA,

- TEPMiH OKYITHICTh IHBECTHIIIH.

['omoBHUM KpuTEpieM BHOOPY ONTHUMAIBHOTO BapiaHTy TpacHh € MiHIMaJbHHA
TEPMiH OKYITHOCTI 1HBECTHIIIH, 3 YpaxXyBaHHSAM 3a0€3MEUCHHS MMPiOPUTETHOCTI BUMOT
€KOJIOTIYHO1 Oe3meKu, O0O0OB’S3KOBOCTI JOTPUMAaHHS €KOJOTIYHUX CTaHAAPTIB Ta
HOPMAaTHUBIB, 32 PIBHUX MOKA3HUKIB OE3IMEKN JOPOKHBOTO pyXy. Pemra moka3HUKIB €
JIOTIOMDKHUMH.

445 Tlpu po3poOsieHHI TPOEKTIB Ha OYMIBHUIITBO aBTOMOOUIBHHUX JIOPIT
JIeP’KaBHOTO 3HAYEHHS Ta JOpir MmicieBoro 3naueHHs I11 kaTeropii 1 Buile, Tpacu 1ux
JOpIr, SIK TPAaBWJIO, HEOOXIMHO MPOKJIANaTH B OOXIM HACEJIeHWX MyHKTIB. [lpm
PEKOHCTPYKINI 3a3HAYEHHWX JOPIT PIMIEHHA MPO MPOKIATaHHS Tpach HEOOX1THO
npuiiMaTi Ha ocHOBI TEO. VY pasi npoxomKeHHs JUITHOK AOPIT Y MeXax HacelIeHUX
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MYHKTIB y TMPOEKTaX Ha PEKOHCTPYKIII0 HEOOXITHO Mepeadadartd 3axoau IOJ0
3a0€3MeueHHs] CaHITapHUX HOPM, O€3MEeKU ISl PyXy MIMIOXO[iB, NMPOTOHY TBAapHH,
PYXy MICIIEBOTO Ta T'yKOBOT'0 TpaHcHopTy 3 ypaxyBaHasM Bumor JICIT Ne 173.

4.4.6 Slkmo aBTOMOOLTBHA JOpOTa MPOXOAUTH Yepe3 HaceleHl IMyHKTH, il
HEOOX1HO MPOEKTYBaTH BIANOBIAHO 10 JaHUX HOPM 3 BpPaxyBaHHSIM JOIYCTUMOI
IIBUJKOCTI PyXy. 3a BIJCYTHOCTI BUMOT JI0 OKPEMHX EJIEMEHTIB a0 CKJIaJOBUX
JOpOTH B IIMX HOpPMax, a TaKOX 3a BIAMOBIAHOTO OOIPYHTYBAaHHS JOIYCKA€ThCS
npoeKTyBatH ix 3rigHo 3 Bumoramu JIbH 360, /IbH B.2.3-5 ta J/IbH B.2.5-28.

Bianosigno no0 po3auny S5 [IpoekTyBaHHS OCHOBHHX €JIEMEHTIB aBTOMOOIJILHUX
nopir, nynkry 5.1 Tlonmepeununii nipodins, miamyHkty 5.1.1 OcHoBHI mapamerpu
MONEPEYHOro Mpo(uIF0 aBTOMOOUTBHUX JOPIT 3aJIEKHO B iX KaTeropii HeoOXiIHO
npu3Ha4yaTu 3rigHo 3 Tabm. 5.1. Jloporu 3 TppomMa cMyramu pyxy MPOEKTYHOThCS
3TIH0O 3 BUMOTaMH HaI[lOHAJIBHUX cTaHaaptiB. [lpu BIAMOBITHOMY TEXHIKO-
€KOHOMIYHOMY  OOIPpYHTYBaHHI TlapaMeTpd  aBTOMOOUIBHMX  JOpPIT  MOJKHA
30UTBLITYBATH.

5.1.2 HlupuHa poO3AUTIOBAIBHOI CMYTH TOBHHHA OYTH JIOCTAaTHBOIO ISt
BJIAINTYBAHHS TMEPEXiTHO-IIBUAKICHOI CMYTH ISl JIIBOTO IOBOPOTY, HA3eMHOTO
MIIIOX1THOTO TIEPEX0/ly, OMOPU MOCTY TOMIO. SIKIIO BiACTaHb MK TaKUMH MICIISIMU
(minstxamu) mentre Hixk 0,5 KM TO MMpHHA PO3AITIOBATIBHOT CMYTH HE 3MEHIITYEThCS
0 TapaMmeTpiB, BU3HaueHuUX y Tabn. 5.1. [lpm BiamoBimHOMY OOIPYHTYBaHHI
JIOBKMHA TaKO1 CMyTH MO>Ke OyTH 301IbIIICHA.

5.1.3 [llupuna cmyr Oe3nekn Ha MocTax (HoBxkuHOO 10 100 M BKITIOYHO) 3 OOKY
y30i4ust MPUIMAETHCS PIBHOIO MIMPHHI 3yNMUHOYHOT cMyTH (TpH ii HasBHOCTI), a 3a ii
BincyTHocTi 1,0 M a6o 3a BignoBigaum TEO. Illupuna cmyr 6e3nexu 3 60Ky y30iuus
Ha MocTax JMoBxuHOI ToHaa 100 m npuiimaetses 1,0 M abo 3a Bignmosimaum TEO.
[Mepexinm g0 30inblmieHOl  (3MEHIINEHOI) IIMPUHU BHKOHYETHCS  aHAIOTIYHO
PO3IUTIOBAIBHIN CMYy3i1 3TiTHO BUMOT 5.1.23.

Ta6auus 5.1 — [Tapamerpu nonepedHoro npod o aBTOMOOUTBHUX TOPIT

Ouunui Kareropii gopir
Y. q Iloxka3zHuk .
BHMIPIOBAHHS I-a I-0 1 11 v \V

1 |KinbkicTh cMyT pyxy LIT. 4:6:8 4: 6 2 2 2 1
2 |lllupuHa cMyTH pyXy M 3,75 3,75 3,75 | 350 | 3,00 | 450
3 |Ulupuna y30iqus, y «» 3,75 3,75 3,75 | 250 | 2,00 | 1,75

TOMY YHCIi:

- MUpUHA 3yMTUHOYHOT «» 2,50 2,50 2,50 - - -

CMYTH Pa3oM 3

VKPIIJICHOI0 CMYTO10;

- MIMPHUHA YKPILIEHOT «» 0,75 0,50 0,50 | 0,50 | 0,50 -

CMYTH
4  |lHupuna «» 6,00 3,00 - - - -
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PO3IITOBAIEHOI CMYTH

5 |Iupwuna yKpimieHoi
CMYTH Ha «» 0,75 0,50 - - - -
PO3ALTIOBANIBHIN cMY3i

HOpumirka 1. Ilpu pexkoHCTpyKUii icHylounX aBTOMOOUIBHHX HOpir | kaTeropii mupuHy
ICHYIOYO1 PO3ILTIOBATBHOT CMYTH MOYKHA HE 3MIHIOBATH.

Hpumirka 2. Ha goporax V kareropii 3 aBTOOYCHMM pPYyXOM IIHUPHUHY YKPIIJICHHX Y3014
HeoOxinHo mpusHavatH 1o 0,75 M.

Hpumirka 3. [Ipu BramryBaHHi Ha PO3AUTIOBAIBbHINA CMY31 TOPOKHHOTO OTOPOIMKEHHS MEpILOi
TPy MIHUPUHY PO3IUTIOBAIBHOI CMyTd MOKHA MPUHMATH PIBHOIO IIUPUHI OTOPOIKEHHS ILTIOC
LIMPHHA YKPIIUIEHOI CMYTH Ha PO3ALTIOBaIbHIN CMy3i 3 KOKHOTO OOKY OrOpOJIKEHHS.

Hpumirkad. B HaceneHux TyHKTax, B SKUX i€ oOMexeHHS mBHIKocTi g0 60 m/ro.,
JIO3BOJISIETHCSL 3BY)KYBaTH HIUPHHY CMYrH pyxy 10 3,25 M 3 BIAMOBITHO BCTAHOBJICHUMH
JIOPOXHIMH 3HAKaMH 3TiJJHO 3 HAI[IOHAJTBHUMHU CTaHapTaMU

5.1.4 KimekicTs cMyr pyxy Ha jgoporax | kxareropii HEOOXiIHO TpU3HAYATH
3aJISKHO BiJI CEpeIHbOPIUHOT, JOOOBOI IHTEHCHBHOCTI PyXy Ta pelbedy MiCIeBOCTI
3rigHo 3 Ta0i. 5.2.

Tadauus 5.2 — KiapKicTh CMYT pyXy 3aJIe’KHO Bl IHTEHCHBHOCTI PyXY

Peaned micueBocti InTeHcuBHiCTH pyxy, npuBea. oa/mo0y | KiabkicTh cMyr pyxy

1o 40000

PiBHMHHU# Ta ropOUCTHI Bix 40000 mo 80000

noraz 80000

o 34000

lNpcekuit Big 34000 mo 70000

| O | 0 O b

nonax 70000

5.1.5 Ilpoi3Hy yacTuHy HEOOXiZHO MPOEKTYBATH 3 ABOCXUJIUM IONEPEUYHUM
mpodizemM Ha IPSMUX AUISTHKAX AOPIT YCIX KaTEropi.

5.1.6 ¥V Bunmaakax, KOJIM MPOEKTYBaHHS aBTOMOOUIBHHX nopir I-0 kaTteropii
Bi1IOYyBA€THCA CTAAIMHO 3 OyMIBHUIITBOM OJIHOTO TIPOi3Ay Ha MEpIIii CTadii, Mpoi3Hy
YaCTHHY HEOOXiTHO BIIAIITOBYBATH 3 OJJHOCXUJIUM MOTIEPEYHUM PO QijieM.
3a BIAMOBIZHOTO OOTPYHTYBaHHs, TpH peKoHCTpykmii mopir [-6 xareropii
JOITYCKAETHCSI 3ATUIIATH 110 ICHYIOUOMY MPOi3y ABOCXMIHMI MOMEPEYHUN MPOQiIb 3
000B’I3KOBMM 3a0€3MeUEHHSIM BIJIBOIY BOJM 3 TIPOi3HOT YACTHUHH Ta PO3ALITIOBATHLHOL
CMYTH.

5.1.7 TlomepeuyHuii TOXWJ TPOI3HOI YACTWHHU, KpIM [IISTHOK, Ha SIKHX
nepen0avyaeThCsl BIAIITYBAaHHS BipaiB, HEOOXIMHO NpHU3HAYATH 3aJEKHO BiJ
Martepiajgy TOKPHUTTS JOPOKHBOTO oasry. Ha moporax 3 acdanbToOeTOHHMM Ta
[EMEHTOOCTOHHUM TMOKPHUTTSIM TMONEPEUYHUN TMOXWI MPOI3HOI YaCTHMHH HEOOXiTHO
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npuiiMate 25 %o, Ha TpaBIMHUX Ta MICOCHEBUX MOKPUTTAX - Bil 25 %o 10 30 %o a Ha
MOKPUTTAX 3 TPYHTIB, YKPIIUICHUX B'SHKYYHMH Ta MICIIEBUMHU MaTepiajlaMH, a TaKOX
Ha OpyKiBKax 3 KoJ0oToro Ta OpykoBanoro kameHto — Bix 30 %o 10 40 %eo.

Bignosimno no mianyakty 5.1.19 Ha aBromMoOinmpHUX moporax | kareropii a
TaKOXX Ha BU3HAYCHHX 1 OOTPYHTOBAHHUX MPOESKTOM IUITHKaX aBTOMOO1UIbHUX aopir Il
Kareropii HEOOXiHO BIAIITOBYBaTH 3YMHWHOYHI CMYTd 3aBIIMPIIKA 2,5 M.
KoHCTpyKIlisT JTOPOXKHBOIO OJATY HA 3YNHHOYHHX Ta YKPIIUIGHHX CMYTax
MPUHAMAETHCS PIBHO-MIITHOIO 13 KOHCTPYKIIIEIO 1O OCHOBHOMY IMpoi3ay. [loposxHiii
OJISIT Ha YKPIIJICHUX CMYyTax 3 OOKY PO3ALIIOBAIBHOI CMYTH Ha joporax [-0 kareropii
MO’€ MaTHU MEHIIYy MIIHICTh aJie¢ OyTH KalmiTalbHOTO THITY.

Ha ykpimnenux (3ynmMHOYHUX) CMyrax IOKPUTTS MOXE BiJPI3HATUCS BiJ
MOKPUTTS MPOI3HOT YaCTUHU KOJIBOPOM. YKPIIUIeH] (3yMMHOYHI) CMYTH BiJUIUISIOTHCS
Bil TPOI3HOT YACTHUHHW CYIUJIBHOIO JIHIEIO PO3MITKH 3TiJHO 3 BHMOTaMH
HAIlIOHAJIBHUX CTaH/IAPTIB.

5.1.23 Ilepexin 10 3MeHIIEHOT (301JIBIICHOT) MMPUHU PO3IITIOBAILHOI CMYTH a
TaKOX BiJ morepeyHoro npodiato maoporu -6 xareropii 1o momepedHoro mpodiato
JIOPOTH HIDKYOI KaTeropii HeoOXimHo mepemdadatu 3 Bigronom 1:100. B cTuciaux
YMOBaXx 3a BIJITOBITHOTO OOTPYHTYBaHHS JIOITyCKAETHCS MependadaT TaKui mepexig
3 Bigronom 1:50. V 3ayexHOCTI Bii YMOB MPOXO/DKEHHS OPOTH MEPEXOAU MOXKHA
BIIAINITOBYBATH K OJTHOOIYHI TaK 1 JBOO1YHI.

Bigmosimno mo mynkty 5.2 Ilnan i moB3moBxHiNW mpodinb, miamyHKTy 5.2.1
Tpacy aBTOMOO1IEHOI JOPOTH HEOOXIAHO MPOEKTYBATH SIK TUIABHY JIHIIO y MPOCTOpi
3 YB'S3KOI0 €JIEMEHTIB IJIaHy, MMO3/J0BXKHBOTO Ta MOMEPEeYHOro mpodisiiB Mik o000,
3 HaBKOJMIIHIM JaHmma(ToM 1 3 OIIHKOI iX BIUIMBY Ha YMOBH PYXy Ta 30pOBE
CIIPUMHSATTS JOPOTH.

5.2.2 TlpoekTyBaHHs IUIaHYy 1 MO3I0BXKHBOTO MPO(DIII0 aBTOMOOIIBFHOI AOPOTH
HEOOXITHO BHKOHYBAaTH BUXOJSYH 3 IHTEHCHBHOCTI PYyXy, YMOBHU 3a0€3TMEeUYCHHS
Oe3meku Ta KOM(QOPTHOCTI PyXy TPAHCIOPTHHUX 3aCO0IB 3 ypaxXyBaHHSIM MOMJIHBOCTI
PEKOHCTPYKIII1 TOPOTH 32 MEXEIO EPCIIEKTUBHOTO PO3PaXyHKOBOIO MEPioy.

Jlnst  emeMeHTIB IUIaHy Ta TO3J0BXKHBOTO TPOQIII0 OCHOBHI IMapaMeTpu
HEOOX1THO TTPU3HAYATH TAKUMH.

- 110310BxH] toxmwitn 10 30 %o ;

- BiJICTaHb BUJIMMOCTI 32 YMOBH 3YINUHKU TPAHCIIOPTHOTO 3acO0y — HE MEHIIE
i 450 m;

- pamiycu kpuBuX y miani — mona 3000 w;

- pamiycH ONMyKJIMX KPUBHUX Y TO3M0BKHBOMY TTpodisi — monax /0000 m;

- pamiycH yBITHYTHX KPHUBHUX Y MO3/10BXKHBOMY TTpodini — moraa 8000 wm;

- JOBXHUHY OMYKJIMX KPUBUX Y MO3A0BKHbOMY TIpodiii — monam 300 m;

JTOBXHHY YBITHYTUX KPHUBUX Y TO3J0BXKHbOMY npodini — moHaa 100 m.
BignosinHo mo posminy 9 TpancmopTHi criopyau, nyHKTy 9.1 MocTH, BOAOBiABIIHI
TpyOu Tta TyHem, miamyHkty 9.1.1 Moctu Ta BOMOBIIBiAHI TpyOW HEOOXiTHO
npoektyBartu BiamosigHo a0 JbH B.1.2-15, /IbH B.2.3-14 ta JIBH B.2.3-22.

9.1.2 Ilpm mnpoekTyBaHHI HOBUX 1 PEKOHCTPYKIi ICHYIOYMX MOCTIB Ta
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BOJIOBIJIBIIHUX TpPyO HEOOXITHO MNPUUMATH PIIIEHHS Ha MIiACTaBl MOPIBHSHHS
BapiaHTIB 3a TEXHIKO-CKOHOMIUYHMMH TMOKa3HUKaMH (BapTiCTh, BUTPATH MaTepialis,
CTPOKH OYyIIBHHUIITBA 1 €KCIUTyaTalliiiHi BUTpAaTH) 3 ypaxyBaHHSIM MPOTHO30BAHOTO
CTPOKY CIIyOH OKpEMHUX YaCTUH CIOPY/IH.

9.1.3 [IpoekTHi pillleHHs TOBUHHI 3a0€31euyBaTH:

- HaJIWHICTb 1 JOBrOBIYHICTh KOHCTPYKIIiH, iX apXiTEeKTypHY BUPA3HICTb;

- MiHIMaJbHUI pIBEHb HETaTUBHOTO BIUIMBY CIOPYAM HA HABKOJIHIIHE
CEepEOBHILIE;

- 3pYYHICTh 1 EKOHOMIUHICTh YTPUMAHHS T PEMOHTY.

Bignosinno no [ABH B.2.3-22 poszminy 5 ['aGaputu, mynkty 7.1 ['aGapurtu
HAOMMKEHHsT KOHCTPYKIIH MOCTIB Ha aBTOMOOIIBHUX JOpOrax 3arajbHOTO
KOPHUCTYBaHHSI, a TAKOXK Ha BYJHUIIAX Ta JOPOTrax HACEICHHUX MYHKTIB MPU3HAYAIOTHCS
3TIIHO 3 OOOB'SA3KOBHM JOJATKOM B, SKHi BCTAHOBIIOE Tra0apuTH HAOIMKCHHS
KOHCTPYKIIii MOCTIB — TPAHUYHI MOMEPEYHi KOHTYpH (B IJIOIIMHI TIEPIICHIUKYISPHIT
710 OCi TPOi3/1y), B CEPEIUHY SIKUX HE MOBHHHI 3aXOIUTH OY/Ib-sKi €JIEMEHTH CIIOPYIU
ab0 po3TaloBaHe Ha Hill yCTaTKyBaHHSI.

[Tapamerpu rabapuTiB MOCTIB Ha aBTOMOOUIBHHUX JIOpPOTrax 3arajibHOTO
KOPHUCTYBaHHsI HaJaHi B Tabmuii B.2.

Ta6aunsa B.2
MocTu Ha aBTOMOO1JIBHUX JIOPOrax 3arajbHOTO KOPHUCTYBAHHS
. [HIupuna
. Kinbkictb .
Kareropis . [MIupuna CMyT Bincrans
cmyr pyxy | Kinekicts | [Hupuna . 6 .
Jloporu . MPOI3HUX C3IICKH, MIX
! . B 000X | MPOi3HUX | CMYTHU
(BixmoBigHO p | HacTuH M OTOpOXKaMu
10 Harp r’]IMKaX HACTHH, | PYXY By x 3 .= | Oe3neku I,
JIGH B.2.3-4) : 1t M M 2585 M
IIIT. % =

8 15,00 18,00

Ia 6 2 3,75 11,25 20|10 14,25

4 7,50 10,50

6 11,25 14,25

16 2 2 3,75 750 20 | 10 10.50

1 2 2 3,75 7,50 20|10 10,50

i 2 2 3,50 7,00 15110 9,50

[\ 2 1 3,50 7,00 10110 9,50

\Y 1 1 4,50 4,50 05|05 5,50

5.2 lllupuHy TPOTyapiB HA aBTOJOPOXKHIX, MICHKHX Ta IMIIOXiJTHUX MOCTaX, y
TYHEJSIX, Ha CXOJax 1 maHgaycax CIiJ MPUUMATH B 3aJICKHOCTI BiJ pO3paxyHKOBOI
IHTEHCUBHOCTI PyXy MIIIOXOMdIB y TOAMHY ,,MK". MakcumaibHy (CepeaHboa000BY)
MIPOTYCKHY 3/IaTHICTh OJHIET CMYTH 3aBIIMPIIKHA 1M cItijl mpuiiMaTu:

- wis tyneniB — 1000 (750) mimoxonis/ro;

- i TpotyapiB i moctiB — 2000 (1500) mimoxomis/ro;
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- s exomiB — 1500 (1250) ta manmycis — 1750 (1350) mimmoxoais/ro.
Ha aBTo0p0o’KHIX MOCTax 103a HaceJIEHUMH IIyHKTaMHU MaroTh OyTH
nepeadadeHi ciryk00B1 TPOXOJIH.

OBPHC NMIAMOCTOBOID rABAPHTY
/!'J'-IEPT.AHHE noaMoOCTOBOMO FABAPHTA

| J —

OBHC BuKoHY€TbCA y BIAMOBIIHOCTI 10 BUMOT 3akoHy YKpainu «[Ipo omiHky
BILTUBY Ha MOBKULI» Big 23.05.2017p. Ne 2059-VI1I.

YKpaBTOAOpP PEKOMEHIYE BpPAXOBYBAaTH BHMOTHM 3a3HAUCHUX HOPMATUBHUX
JOKYMEHTIB TIpH TPOCKTYBAaHHI MOCTOBOTO TIEpEXOAy B MeEXaxX CXBaJICHOTO
posmnopsikeHHssM Kabinery MinictpiB Ykpaiau Big 11.07.2013 Ne 511-p TexHiko-
€KOHOMIYHOT'O OOIpYyHTYBaHHS 00’ €KTy «byIIBHUIITBO MOCTOBOTO TIEPEXOY Uepe3 P.
[TiBgennuit byr B M. MukonaeBi, MukosaiBcbka 00J1aCTh» Ta MPOBECTU KOHCYJIBTAIIT
3 mpoekTHUM 1HCTUTyTOM JII «YKpAimpomop» Ta opraHaMu MiCII€BOI BHKOHABUOI
BJaan MukosaiBcekoi ooiracti Ta M. MUKOJIIaiB.
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Recommendations of Ukravtodor (Ukrainian Traffic Infrastructure
Administration) to JICA Delegation Regarding the Possible Amendments to the
Feasibility Study on “Construction of a Bridge Crossing over Iuzhnyi Buh River

in Mykolaiv, Mykolaiv Region”.

According to the Feasibility Study for the object called “Construction of a
Bridge Crossing over luzhnyi Buh River in Mykolaiv, Mykolaiv Region” that has
been approved by the Instruction of the Cabinet of Ministers of Ukraine # 511-r dated
July 11", 2013, developed by Public Joint Stock Company “Kyivsoiuzshliakhproekt”
and recommended for approval by the state enterprise “Ukrderzhbudekspertyza”,
Ministry of Regional Development, Construction, Housing and Utility Services, the
object has the following principal technological and economic properties:

Road category —1-b (1-6 )
Interval length, kilometers, - 132
including the bridge crossing
Roadbed width, meters —28.8
Roadway width, meters -2x75
Surface type Gravel-mastic asphalt
concrete
Road interchanges, units -9
Including:
Multilevel interchanges -2
Railway crossings -2

Total budgeted construction cost based on then-
current prices as of February 22" 2013, UAH

thousand. —3,509,217.057
Including:
Construction and assembly works —2,745,184.234

According to the State Road Construction Requirements BDN V.2.3-4:2015
(IBH B.2.3-4:2015), Part 1 “Project Development™, Section 4 “General provisions”,
provision 4.3 “Dimensions of Vehicles and Loads”, sub-provision 4.3.3, during
calculation of earth fill and supporting walls durability, the corresponding load type is
considered as standard under the DBN V.1.2-15 (AbH B.1.2-15 ) requirements,
depending on the road technical classification: NK-100 (HK-100) — for category I -
T1T roads, NK-80 (HK-80) — for category 1V and V roads.

4.3.4 During design of road surface topping for roads where over 15% of
anticipated traffic is expected to exceed the load calculation parameters stipulated in
4.3.2 (grain, container and refrigerator trucks, etc.), the load from the heaviest vehicle
planned to be systematically driven on the road is considered as the load from the
standard vehicle; for such roadways, only rigid road surface topping should be
designed.
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According to provision 4.4 “Justification of design choices”, sub-provision
4.4.1, the following urban planning documentation should be taken into account
during motor road design:

- General Plan of the Territory of Ukraine;

- Territory plans of the Autonomous Republic of Crimea;

- Territory plans for regions, districts and their particular areas of regional
importance;

- General plans or zoning plans of urban areas;

- Detailed territory plans.

4.4.2 During design, it is necessary to consider the results of public hearings
within the framework of wvalid regulations and conduct the corresponding
technological and economic calculations.

4.4.3 Technological choices made during road design should ensure high
transportation and operation indicators as well as environmental and traffic safety at
the minimum material and financial cost.

4.4.4 To ensure rationality of design choices during road design, alternative
designs should be developed and compared by the following technological and
economic indicators:

- Road horizontal alignment indicators: length, ratio of actual road length to the
distance between the connected points, minimum curve radius;

- Cross-section indicators: length of intervals with longitudinal slopes that equal
or exceed maximum limits, minimum peak curve and inverted vertical curve;

- Number of railway grade crossings;

- Length of intervals within urban areas;

- Area of land seizure;

- Amount of loss in agriculture and forestry;

- Safety coefficient and accident rate;

- Roadway maintenance expenses;

- Total construction cost;

- Investment payback period.

The primary criterion for selection of the optimal roadway design is minimum
payback period, provided that the selected design meets high priority requirements
such as ecological safety, observation of ecology standards and guidelines, as well as
ensures equal traffic safety indicators. Other indicators are supplementary.

4.4.5 Normally, roads of national importance and category Ill and higher roads
of local importance should be planned to be constructed outside urban areas. During
reconstruction of the mentioned types of roads, the decision on road construction
should be based on a feasibility study. If the reconstructed roads have intervals within
urban areas, the reconstruction projects should provide for measures to meet sanitary
standards, ensure pedestrian and cattle crossing safety, local and animal-drawn traffic
safety under DSP # 173 (JICII Ne 173).

Al1-23



4.4.6 If a road goes through urban areas, it should be designed in accordance
with the mentioned guidelines and considering the speed limit. If the mentioned
guidelines have no regulations concerning particular elements or components of the
road, and the corresponding justification is provided, such a road can be constructed
in accordance with requirements of DBN 360 (JIbH 360), DBN V.2.3-5 (JIEH B.2.3-
5) and DBN V.2.5-28 (JIEH B.2.5-28).

Under Section 5 “Design of Primary Road Elements”, provision 5.1 “Road
Cross-section™, sub-provision 5.1.1, the primary parameters of the road cross-section
should be designed according to Table 5.1. Roads with three traffic lanes are
designed under the national standards. Provided a corresponding feasibility study,
road parameters may be extended.

5.1.2 Dividing strip width should be enough to construct a deceleration lane for
left turn, a surface level pedestrian crossing, a bridge pillar etc. If the distance
between such areas (intervals) is less than 0.5 km, the width of the dividing strip is
not reduced down to parameters indicated in Table 5.1. Provided a corresponding
feasibility study, the length of such a strip may be extended.

5.1.3 Wayside safe margin on bridges (100 or less meters long) should be equal
to the width of the emergency braking lane (if any), and if not applicable, 1 m or as
provided for in the corresponding feasibility study. Wayside safe margin on bridges
longer than 100 m should equal 1 m or as provided for in the corresponding
feasibility study. Procedure of width extension (or shortening) is similar to that for
the dividing strip under requirements set forth in 5.1.23.

Table 5.1 — Roadway cross-section parameters

Measurement Road category
# Index Uni
nit Fa@-a)[Ib @6 11 [ 0t [ v [ Vv

1 |[Number of traffic lanes pcs 4:6:8 4:6 2 2 2 1
2 | Traffic lane width m 3.75 375 | 375 | 350 | 3.00 | 4.50
3 |Wayside width, 1% 3.75 375 | 375 | 250 | 200 | 1.75

including:

- emergency braking © 2.50 250 | 250 - - -

lane with a reinforced

line;

- reinforced line width «» 0.75 050 | 050 | 050 | 0.50 -
4 |Dividing strip width «» 6.00 3.00 - - - -
5 |Width of the reinforced ©» 0.75 0.50 - - - -

line on the dividing
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strip

Note 1. During reconstruction of the existing category | roadways, the width of the existing
dividing strip may remain unchanged.

Note 2. For category V roads with bus traffic, the width of reinforced waysides should be 0.75 m.

Note 3. When first group guardrails are installed on the dividing strip, the width of the dividing
strip may equal the width of the guardrails plus the width of the reinforced line from both sides of
the guardrails.

Note 4. In urban areas where speed limit of 60 km/h is applied, the width of the traffic lane may
be reduced to 3.25 m in accordance with the road signs installed under the national standards.

5.1.4 The number of traffic lanes on category | roads should be assigned
considering the average annual and daily vehicle density and topographic landscape
as set forth in Table 5.2.

Table 5.2 — Number of traffic lanes depending on vehicle density

Topographic landscape Vehicle density, units per day Number of traffic lanes

Up to 40,000 4

Plain or hilly 40,000 to 80,000

Over 80,000

Mountain 34,000 to 70,000

6
8
Up to 34,000 4
6
8

over 70,000

5.1.5 The roadway design should have a two-sloped cross-section on straight
intervals of all categories roads.

5.1.6 In cases when T-b (1-6) category roads are being designed in several stages
with one pass way being constructed on the first stage, the roadway should have one-
sloped cross-section.

Provided the corresponding justification, during I-b (I-6) category roads
reconstruction, two-sloped cross-section may be used on the existing pass way
provided obligatory water drainage from the roadway and the dividing stip.

5.1.7 Cross fall of the roadway, except for intervals where road curves are
planned, should be designed depending on the road surface topping. For roads with
asphalt concrete or cement concrete topping, the cross fall of the roadway should be
25 %o, for roads with gravel or crushed rock toppings — 25 %o to 30 %o, for roads with
soil toppings reinforced with binders or locally available materials and for block-
stone roads made of rock-face stones or paving stones — 30 %o t0 40 %eo.
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According to provision 5.1.19, on category | roads as well as on definite
intervals on category Il roads specified by the project, 2.5 meters wide emergency
braking lanes should be constructed. For emergency braking lanes and reinforced
lines road surface topping pavement should have staying qualities equivalent to that
of the main pass way. The road surface topping on the reinforced lines from the side
of the dividing strip on I-b (I-6) category roads may have less staying qualities but
must be heavy-duty type.

On reinforced (emergency braking) lanes the topping may have different color
than that of the roadway. The reinforced (emergency braking) lanes should be marked
by a solid marking line under the requirements of the national standards.

5.1.23 Transition to a narrower (wider) dividing strip as well as from the
category I-b (I-6) road cross-section to the cross-section of a lower category road
should be designed with attainment of 1:100. Under constrained circumstances and
provided the corresponding justification, the attainment for such transition may be
1:50. Depending on the particular road situation, the transitions may be one-sided or
two-sided.

According to provision 5.2 “Horizontal Alignment and Longitudinal Section”,
sub-provision 5.2.1, the road should be designed as a smooth line in space with
consistent connections between the projected elements, longitudinal section and
cross-section, integral with the surroundings and with consideration of the road
elements” influence on the traffic situation and road visual perception.

5.2.Road longitudinal section should be designed considering the vehicle
density, traffic safety and convenience requirements and take into account the
possibility of road reconstruction after the prospected calculation period.

For horizontal alignment elements and the longitudinal section, the following
primary parameters should be applied:

- Cross falls up to 30 %o ;

- Visible distance from a parked vehicle —no less than 450 m;

- Horizontal curve radius — over 3,000 m;

- Peak curve radius of the longitudinal section — over 7,0000 m;

- Inverted curve radius of the longitudinal section —over 8,000 m;

- Peak curve length of the longitudinal section —over 300 m;

- Inverted curve length of the longitudinal section —over 100 m.

According to Section 9 “Transport Infrastructure”, provision 9.1 “Bridges, Water
Draining Pipes and Tunnels™, sub-division 9.1.1, bridges and water draining pipes
should be designed in accordance with DBN V.1.2-15 (JI6H B.1.2-15), DBN V.2.3-
14 (JIBH B.2.3-14) and DBN V.2.3-22 (JIBH B.2.3-22).

9.1.2 During design of new bridges of reconstruction of the existing bridges or
water draining pipes, choices should be grounded on the results of comparison of the
possible options by their technological and economic characteristics (cost, resource
expenses, construction terms and operational expenses) and consideration of the
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anticipated service life of particular elements of the structure.

9.1.3 The design choices should ensure:

- Reliability and durability of the constructions, their architectural
expressiveness;

- Minimum negative influence on the environment;

- Rationality and convenience of operation and maintenance.

According to DBN V.2.3-22 (JbH B.2.3-22), Section 5 “Clearance Limits™,
provision 7.1, clearance limits for bridges on public roads, as well as for streets and
roads within urban areas, should be as stipulated in the obligatory Addendum B that
describes bridges clearance limits — clearance height limit (in the plane perpendicular
to the roadway axis); no elements of the construction or equipment should be
installed lower than the clearance limit.

Bridge clearance parameters for public roads are provided in Table B.2.

Table B.2
Bridges on public roads

Road t[r\lal;?;cbf;n%]; Number | Traffic Roqdway marz?:f m Distance
categ_ory in both of _Iane width betwee_n
(according to directions roadways, | width b, | n xb, % o = guardrails

DBN V.2.3-4) ocs ’ pcs m m = | r,m

8 15.00 18.00

(Ia) Ia 6 2 3.75 1125 | 20| 1.0 14.25

4 7.50 10.50

6 11.25 14.25

(Ib) I6 4 2 3.75 750 20 | 1.0 10.50

] 2 2 3.75 7.50 20 | 1.0 10.50

"l 2 2 3.50 7.00 15| 1.0 9.50

\Y 2 1 3.50 7.00 1.0 | 1.0 9.50

\ 1 1 4.50 4.50 05 1] 05 5.50

5.2 The width of sideways on motor road, urban and pedestrian bridges, in
tunnels, on stairs and ramps should be designed considering the standard busy rate of
the pedestrian traffic during “rush hours”. The maximum (daily) traffic capacity of a
single 1-meter-wide lane should be considered as follows:

- for tunnels — 1,000 (750) pedestrians/hour;

- for sidewalks and bridges — 2,000 (1,500) pedestrians/hour;

- for stairs — 1,500 (1,250) and ramps — 1,750 (1,350) pedestrians/hour.

Operating isles should be designed for road bridges outside urban areas.
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/'DHEFT.&HHE nogMOCTOBOMO rAGAPUTA

[the remaining note is the same as above but in Russian — transiator’s note]

Ukravtodor (Ukrainian Traffic Infrastructure Administration) recommends to
consider the requirements stipulated in the mentioned guidelines and regulations
during design of the bridge crossing within the framework of the feasibility study for
construction of the object called “Construction of a Bridge Crossing over Iuzhnyi
Buh River in Mykolaiv, Mykolaiv Region” that has been approved by the Instruction
of the Cabinet of Ministers of Ukraine # 511-r dated July 11", 2013 and to consult
the national design institute, State Enterprise Ukrdiprodor, as well as local executive
authorities of Mykolaiv Region and city of Mykolaiv.

Al1-28



[05/June/2018, Environmental Regulations, State Ecological Inspection in Mykolaiv Oblast]
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(Provisional translation)
State Ecological Inspection of Ukraine
State Ecological Inspection in Mykolaiv Oblast (Region)

Ukraine, Mykolaiv, str.Dzerzhynskogo, 134, 54055, tel./fax: (0512) 47-37-61, tel. 53-58-42
e-mail: myk@dei.gov.ua, ID (ERDPOU): 37992292

05/06/2018 #07/06.01 - 21/1141 to # from

To the member of Mykolaiv City Council
Horbenko N.O.
54001, Mykolaiv, Admiralska str., 20

Dear Nataliya Oleksiivna!

State Ecological Inspection in Mykolaiv Oblast had reviewed your request #119 from 31.05.2018 for
information regarding Mykolaiv bridge construction project to complete additional research and update
feasibility study. Results of the review are the following.

According to the part Il, article 6, article 19 of the Constitution of Ukraine, central and local authorities
and their officials must act in capacity provided by Constitution and Laws of Ukraine.

According to the paragraph 2, part 2, of the provisions of the state ecological inspection Autonomous
Republic of Crimea, the oblast, Kyiv and Sevastopol municipal as approved by Ministry of Ecology and
Natural Resources of Ukraine from 11.08.2017 #312, and registered by Ministry of Justice of Ukraine from
04.09.2017 #1080/30948, State Ecological Inspection in Mykolaiv Oblast (Region) carries out government
control of environmental protection law compliance by region administration of central executive body, local
authorities, body of local self government while carrying-out delegated executive powers, enterprises,
institutes and organizations regardless of the form of property, Ukraine citizens, foreigners and stateless
persons (non-residential). State Ecological Inspection in Mykolaiv Oblast (Region) doesn’t have an
authority to provide official interpretation of law.

As aresult of the review of questions list attached to Your request, within the limits of our competence
and authority, inform you of the following. Considering that detour bridge construction is designed in the
populated area (territory of microregion (area) of Central District - Matviivka, village Rodniki area), river
water quality assessment should done based on indicators of maximum ambient concentrations of pollutants
in utility-service usage water, acc. to San PiN Ne4630-88 (Sanitary Rules and Regulations. Surface water
protection from pollution). Although, it must be noted, that according to the order of the Cabinet of Ministers
of Ukraine from 20.01.2016 Ne 94-r “On the recognition of documents ceased to be in force on the territory
of Ukraine, active sanitary legislation”, above mentioned document ceased to be in force from the 1st of
January, 2017.

At the present moment, maximum concentrations of pollutants (indicators) in utility-service usage
water hadn’t been defined by Ukrainian government. Disposal of waste water in territory waters is allowed
if only project owner obtains the special permission (license) which specifies individually the limit of
maximum concentrations of pollutants that could be disposed in water.

Conditions, reasons and authorities competent in licensing special water disposal are described in the
article 49 of the Water Code of Ukraine.

Regarding other questions from your request, inform you of the following. According to Regulation
on Department of ecology and natural resources of Mykolaiv state regional administration approved by Order
of the Head of Mykolaiv oblast (region) state administration Nel61-r from 23.05.2013, main tasks of
Department are the following:

1) enforcement of national policy in natural environment protection, fishing and hunting industry
regulation, forestry and rational usage;
2) natural resources protection and reproduction (earth, soil, surface and subsoil water,
air, forests, animal and vegetal life);
3) waste disposal (except radioactive waste disposal), pesticide, agrichemical, ecological and within

the limits of its competence radioactive safety, conservations;
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4) forming, preservation and management of the ecosystem.

According to subparagraph 8, paragraph 5 of Regulation, Department of ecology and natural resources
of Mykolaiv state regional(oblast) administration execute state ecological expertise (examination) of: state
investment programs, development scheme projects and distribution of productive forces, development of
economic sectors; general plan of human settlements, district planning; reprofiling documentation, temporary
closing and liquidation of active enterprises, certain production departments and other industrial and
commercial enterprises which can have negative impact on environment, including those of military and
defensive orientation; ecological situations in separate places of human settlement and districts; active
objects and complexes, including those of military and defensive orientation, which can have negative impact
on environment; kinds of activities and objects that constitute a danger to environment according to the
Cabinet of Ministers of Ukraine; documentation on new equipment, technology, materials and substances
(including exported) implementation which can constitute potential danger to environment.

Taking the above mentioned into consideration we advise You to address with Your request to the
Department of ecology and natural resources of Mykolaiv state regional administration.

Director Babenko  V.A.
(signature)
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[14/June/2018, Basic data about social environment, Mykolaiv City Council Central District Administration]
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YVKPAIHA
MUKOJIAIBCBKA MICBEKA PAJIA
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e-mail; éenadmin@ml&rada.gév.ua Ko €',E[PTIOY 05410576

L4 o 3o 135 b foss va Ne__40€ siz Hoguen

Jenyrary MUKOJAIBCHKOT
MicbkoT paau VII ckiMKaHHs
["opbenko H.O.

ByJ1. Aamipasiscebka, 20,

M. Mukonais, 54001

[Ipo posrasa 3ecpHCHHA
Illanosna Hatanie OnekciiBHo!

Anminictpaniero  LlenTpaneHoro palfony MuKonaiBCeKoi MICBKOI  paju
posrysHyTO Baule 3BepHeHHS WOX0 HagaHHs indopmarlii crocoBHO peanizaiil
npoekry OyaiBHMITBa 00’i3HOro Mocty uepes IliBgennuil Byr, mis nomaTkoBux
JOCHIDKEHE TI0 OHOBJICHHIO TEXHIKO-€KOHOMIYHOTO OOIpYHTYBAaHHSI IPOEKTY
OyaiBHULTBA (BapiaHTH pO3MIIsiy IPOEKTY: TepUTopis Mikpopaiiony IlenTpanbHOro
paiiony - MarsiiBka). 3a pe3ynbTaTaMy po3riisly MOBIIOMISEMO HACTYIIHE.

Buxiani qaHi 111010 colialbHOrO cepe/joBULIA:

1.4.  Kinekicte Memkanuis, ski Oymu mepeceneni abo  KiibKicTh

MEIKaHL(iB, SIKUX TUTAHYEThCs nepecenuTy abo BUILIATUTH KOMITEHCAIII0 — HEMae.

1.5, HasBuicth Oylb-gKUX TpajuiliiHux abo coUiaJbHUX CTPYKTYP

nignpuemctBo (MukonaiBeska 00n., €nancokuii  palion, c. Kammniska), CII

o AT - b TITT Motlle = s Lo o WBismp e oo somie oo dumes o e

(M. MHKOJ’la'l'B‘, Byn. I ﬂHBiI‘iO'l', 2-B, T. 236116), komumuin M3CB (BTaCHUK

LAY

1.6.  OcuoBHi cepu 3ailHATOCTI i OCHOBHI JiKepena JA0XOIIB MEUIKaHIIB, L0
MiISITAI0Th TTepecesIeHHIO — HeMaE.

1.2 Kinpkicts 1 TepuTOpianbHUM PO3MOAIN LKL, JiKapeHk, peliridiHuX
yCTaHOB TOLLO B 30H1 peanizaiii [Ipoekty — Hemae.
Ilo Ttepuropii Bim KwuiBcekoro moce m0 Mexi J1COBOrO IOCHOAApCTBA —

T e AR Lo I A S R I R S
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Avin L zazina sansasnss — B L e B ara o pann a e oy B

30HH.

1.9 TlpoxuBanHs B 30Hi peaiizaiii [Tpoexty Manux abo KOpIHHMX HapOJiB — He
MPOKHUBAIOT.

LlenTpasisHoro péi‘may W O./1. Bepesa

Kocpsinon
Beaymko 428751
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(Provisional translation)
UKRAINE

MYKOLAIV CITY COUNCIL
CENTRAL DISTRICT ADMINISTRATION

Ukraine, Mykolaiv, str. Injenerna, 1, 54001, tel. (0512)37-56-87, tel./fax.: 37-56-77
e-mail: cenadmin@mbkrada.gov.ua, ID (ERDPOU) 05410576

14.06.2018 Ne1735/118/05/05 on Ne118 from 31.05.2018

To the member of Mykolaiv City Council
Horbenko N.O.
54001, Mykolaiv, Admiralska str., 20

Regarding the review of inquiry
Dear Nataliya Oleksiivnal

Central District Administration of Mykolaiv City Council had reviewed your request for information
regarding Mykolaiv bridge construction project to complete additional research and update feasibility study
(project’s options: territory of microregion of Central District - Matviivka). Regarding questions from your
request, inform you of the following.

Basic data about social environment:

1.4. The number of citizens who had been resettled or are planned to be resettled - no data.

1.5. Presence of any traditional or social organizations - Mykolaiv agricultural fish-farm enterprise
(Mykolaiv oblast (region), Elanskyi district, Kalynivka village), joint venture “Teplychnyi” (Novoodessa
district), state enterprise “Mykolaiv forest enterprise” (Mykolaiv, str.G.Dyvinoi, 2-V, n. 236116), former
MZSV (owner is undefined) - belong to buffer zone.

1.6. General activities and sources of income of local inhabitants - no data.

1.7. Quantity and territory planning of schools, hospitals and religious organizations in the zone of
Project’s implementation - no data.

Territories from Kyiv highway till the boundary of forest sector are agricultural lands and belong to
Novoodessa district.

The part of the new Mykolaiv cemetery belongs to buffer zone.

1.9. Indigenous ethnic groups in the zone of Project’s implementation - no data.

Best regards,
The Head of Central District Administration 0.D.Bereza
(Signature)

Kosianov
Bezushko 428751
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[18/June/2018, Inland Waterway Condition, Derzhgidrografia]

Ol.

MIHICTEPCTBO IHOPACTPYKTYPH YKPAIHH

JEPKABHA YCTAHOBA “IEPKTITIPOI' PADIS”

np-t laraping, 13, m. Kiis, 02660, ten.: (044) 296-60-40
Ten.daxe: (044) 292-12-17. E-mail: office@iiydro.gov.ua; Kon €/IPTIOY 21720000

OB Lt N sy /f/%?/fé/zﬁ

Ha Ne

Minicreperso indpacTpykTypn YKpainu
JlenapraMeHT Mi’KHAPOJAHOI0
cniBpoOiTHHUTBA

Ha BUKOHAHHS OKpeMoro jopy4enHs MinicrepcTsa iHpacTpyKTypH Ykpainu

pigx 13.06.2018 Ne394/13/11-18 mono HamaHHs inpopmanii BiAMOBIAHO 10O

. acmemamma s siwTTARmATIATA
PO3BUTKY (JICA), JY “AUEPKTIIPOIPAPDLI 5 MSMAA IUMIIS AL diassmresre
HACTYIIHE.

Micue, 1o nependauexe Juist OyXiBHUIITBA MOCTOBOIO NEPEXOALY 1€pes piuKy
[TiBnenuuii Byr, 3HaXOUTHCS B MEKax MOPCHKOI HaBiralliiHOI KapTH Ne 3404
"Piuka ITipgensuii Byr. Bix rupna 1o Mukonaesa" macuirab 1:50 000 BumaHHs
®J1Y "Vpmopkaprorpadis” (kormis ¢pparMeHTy KapTH JIOIAETHCS ).

KoHTakTHi  fjaHi  NpeACTaBHMKIB, aki  OynyTh BiAmoBiganeHi  3a
CriBpOGITHUITBO 3 SATOHCHKMMH €KCrepTaMH 3 [UTaHb NiArOTOBKH MPOEKTY
"Criopy/DKE€HHSs] MOCTOBOTO IIepeXony 1Yepes p. [lisnennuii Byr y M. Mukonaesi":

Binuit Muxaiino HaYaJbHUK BIJUILITY +38(050) 318-26-11,
BosioguMHUpOBHY rigporpadiurux podit Y wmikewolf57 @gmail.com
"MHuKOJIaiBChbKHUH paioH
Tepxrigporpadii”
I'opGatiok Muxaiiio —3acTynHHUK HadalbHUKA +38(050) 394-33-37
MuxaitnoBuy Biutiny rigporpadiuanx mihagorbétyuk@gmail.com

pobit ®J1Y "MukonaiBChKUi
naiinu Menweri mnornachii”

B.o. HauanbHUKa (( W V. LU MUY

LI FEIVIM Y HAD I MR TR
=y DIKOBAHAHA
Q:‘I..I/‘ BIANOBAHICTE ACTY 150 9001-2009 :

= Peinmpom cydhornsecnes Yipaini e = e 2 S e]
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(Provisional translation)

MINISTRY OF INFRASTRUCTURE OF UKRAINE
STATE HYDROGRAPHIC SERVICE OF UKRAINE
23, Haharina Ave., Kyiv, 02660 tel: (044) 296-60-40
tel/fax: (044) 292-12-17, E-mail: office@hydro.gov.u; EDRPOU Code 21720000
No 1/7-5.17/880/217 of 18/06/2018

Ministry of Infrastructure of Ukraine
Department of International Cooperation

Following the Ministry of Infrastructure of Ukraine separate request No 394/13/11-18 of 13/06/2018
to provide information on the request sent by the representative office of the Japan International Cooperation
Agency (JICA), within its competences, the State Hydrographic Service of Ukraine informs as follows:

The location allocated for construction of the bridge crossing over the Southern Buh River, is within
marine chart No 3404 called "The Southern Buh River. From the mouth of the river to Mykolaiv city", scale
1:50 000, published by the Branch of the State Hydrographic Service of Ukraine Branch
“Ukrmorcartographia” (copy of a map tile is attached).

Contacts of representatives responsible for cooperation with Japanese experts on issues that relate to
preparation of the Construction of the Bridge Crossing Over the Southern Buh River, Mykolaiv City project:

Mykhailo \Volodymyrovych, Head of the Branch of the +38(050) 318-26-11

Bilyi Hydrographic Works of the wmikewolf57@gmail.com
Mykolaiv District
Derzhhidrografiia

Mykhailo Mykhailovych, Deputy Head of the Branch of +38(050) 394-33-37

Horbatiuk the Hydrographic Works of the mihagorbfflyuk@gmail.com
Mykolaiv District

Derzhhidrografiia

Attached: 1 page of 1 copy.
Deputy Head O. Shchyptsov

R. Tereshchenko (044) 292-31-48
QUALITY MANAGEMENT SYSTEM CERTIFIED

IN COMPLIANCE WITH DSTU ISO 9001-2009
The Shipping Register of Ukraine
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[18/June/i2018, Inland Waterway Condition, Ukrvodshliakh]
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(Provisional translation)

MINISTRY OF INFRASTRUCTURE OF UKRAINE
STATE ENTERPRISE OF WATERWAY S
"UKRVODSHLIAKH"

12, Petra Sahaidachnoho Street, Kyiv, 04070; address for correspondence: 14, Elektrkiv Street, Kyiv, 04071
EDRPOU Code 03150102, c/a No 2600830028067 of the Branch in Kyiv and Kyiv Oblast, Oshchadbank,
MF0O322669
tel: (044) 337-45-13 fax: (044) 428-88-46: e-mail: office@ukrvodshliah.org.ua

No 04-10/157 of 18/06/2018
Department of International Cooperation
Ministry of Infrastructure of Ukraine

Following the Ministry of Infrastructure of Ukraine separate request by the Deputy Minister of
Infrastructure of Ukraine on European Integration, Mr. V.M. Dovhan, No 394/13/11-18 of 13/06/2018, and
in order to raise borrowings from the Government of Japan to implement joint projects on development of
infrastructure in Ukraine, we provide information available within our competence as requested by the
Japanese Agency representative office, according to the Attachment.

Contact details of representative responsible for cooperation with Japanese Agency representative
office on the issues: Deputy Head, Yurii Valeriiovych, Strokan, tel: 337-79-24; 337-57-00, e-mail:
sgts@bigmir.net
Attached: Technical specifications of shipping locks on the Dnipro cascade, 1 page.

D.O. Shershniov

Executor Yu. V. Strokan Tel: 337-79-24
QUALITY MANAGEMENT SYSTEM
CERTIFIED

IN COMPLIANCE WITH DSTU ISO 9001-2009
The Shipping Register of Ukraine
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[18/June/2018, Ecological information in the project area, Mykolaiv Regional State Administration]
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Ha nemyrarcbke spepucnms

Bi1 07.06.2018 No 132

[ITanorna Harang Ouexciisnal

Poarnamrusrrmms Davea ae T TewrsvassnvioampupMalll B PAHOHI

peaiizamii  iHBecTHIIHHOTO MPOCKTY  OyAiBHMLTBA 06’i3HOrO MocTa 4epes
p-Ilisnennuii Byr nanaemo HasIBHY 1HDOpMaIIiio B Meskax KOMIIeTeHIIi].

1. 3akonu, Hopmartupmi aKkTH, TpaBuia ¥ IHCTPYKUil, mo CTOCYIOTBCS OI[IHKH
eKOJIOIYHOro i conianbHoro BILTMBY B YKpaiHi.

3akon Vkpainu «[Ipo OXOpOHY HABKOJMIIHEOTO TIPHPOLHOID CepeoBUINa,
3akoH Vkpainu «IIpo ouinky BBy Ha TOBKIIIS», moctanosa KMY Bix 13.12.2017
Ne 989 «Ilpo sarBepmxenns [opsinky nposenenms FPOMaJICEKHX CllyXaHb y mporieci
OLIHKH BIUIMBY. Ha AOBKLIS»; mocTanosa KMY Bi 13.12.2017 Ne 1026 «IIpo
3aTBepiukeHns TIopsaky nepenausnr nokyMeRTarii mma wamawern mrare
s wee AVORLLLL LA WIHAHCYBAHHS OIIHKW BIUIMBY HAa JOBKULIS Ta Topsaxy
BEACHHA PCECTPY 3 OLIHKM BILIMBY Ha AOBKIMIsA»; moctanoBa KMY Bix 13.12.2017
Ne 1010 «IIpo sarrepmkenns KPHUTEPIiB BH3HAYCHHS MIaHOBAHO] HIANBHOCTI, SKa He

OISTTBHOCTI Ta 06 €KTIB, sKi He IiISraoTs OLIHII BIUIUBY Ha JOBKIJLJIST», TOCTaHoRA

= L oToTmery sesagaaas aANDOVG LT LTE
0D EKTIB. IO CTAHORTISITL TH DT rrarm: Arsm o~ -t -

. porem

1.1. Yu BinGymmcs sAKi-HeOy b 3MiHu B HOPMATHBHO-IIPABOBIHN cucTeMi, 10 perymmoe
OLIHKY BIUIMBY Ha HABKONUIIHE CEpe/loBHle, MIaHU Jii 3 nepeceeHms MICLIEBHX
MEIIKaHIIB TOLLO, 3a nepion 3 2010 o 2018 pik? Axuo Tak, To 3Mmict KX 3MiH.

18.12.2017 poxy Ha0yB YHHHOCTI 3akoH Ykpainun «IIpo ominky BIJIUBY Ha
JOBKULIS (nami - 3aKoH), Ha migcTaBi sKOro BHECEHO 3MIHH B HM3KYy 3aKOHIB Ta
3AKOHOMaBYMX aKTIB Ta BTPATHB YHHHOCT] 3akoH VYkpainu «lIpo  exonoriymy
EKCIEpTH3Y». MeTOoI0 LIHMX 3MiH € BUKOHAHHS MUDKHApOIHUX 30608’ 13aHb Vkpainu B
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[ Tvyssauna LpOUCYD (EKCHEpTH3), gac,
HEODXIIHUA Ha mpoBeneHHs OBHC, neobxinnicrs, OACPIKaHHs N03BOMIB i Ninensiii
TOILO.

3rigHo  3akomy ¢ O’ekTaMu ouinku Brus Ha JOBKIMIS € cy6’exru

FOCHOMAPIOBAHASA, OpraHu nepiaBHO] BllaZi¥, opraHu Mmicuesoro CaMOBpsAIyBaHHS,
SKI € 3aMOBHMKaMu [TAHOBAHO!  JUSIBHOCTI i mma  wimast —o o
7 T S vs s LUCHOEPIOBARHS. (1A — ¢y6 ekt rocromaproBanns),
YIOBHOBAXKEHUI ITeHTAATL st mumrn-- e i s~pesvprennnl UPLdHM, 1HI
VPLdHH BUKOHAaBYOI BIaaH, rPOMAACHEKICTD.
YNOBHOBaKEHHH TepuTo lanbHuil  opran — HiIPO3NiNn 3 muramm CKoJIoTIT Ta
[IPUPONHUX pecypciB 06nacHof ACpKaBHOI ajmiHicTparii (ynparninus exomorii Ta
HIPUPONHUX pecypciB Mukonaiscrkof obuaepxkanmMinicTparii),

TTARTIAT A R ML UCHLPAIbHIM OPTaH BUKOHARUAT brra s ven
o T peweswyv acpmasty NOMTHKY y chepi oxopomu
HABKOIHMIIHBOIO IPUPOHOIO cepenosniia (Minnpupou)

RafRantrarrera Lo

YnosHoBaxeHuit TEPUTOPianbHuil opran Ta YHOBHOBOKEHUH LEeHTpanbHuii
Oprad 3a0e3ncyyroTh BUKOHAHHS MPOUCNYPH OUIHKM BILTMBY Ha NOBKimTS (maumi -
OBJl) ta y 1.49. mmsxom OUDHTONHERHS itrhnmenmei . - e,
T VAL B OKOMY  TaKOXK BpaXOBaHO ITHTAHHS ACLeHTpamizaii), za

1 Trvessesas waanusdHUL AIJIBHOCTI,
3aKOHOM BH3HAYeHO unTKH CTPOKM 3JIMCHEHHS ycix mili Ta 3aX0MiB Ha Beix
cragisx OBJI.

IIpouenypy OBJ| IHTerpoBano y yngmi AO3BLIBHI Iponenypy, B TOMY YHCII Ti,
O cTocyIoThes OyniBHULTRA a6o BUKOPHCTaHHS PUPOIHUX pecypcis (pybku Jicis,
BULOOYBaHHS KOPUCHHUX KOMANUH TOLIO).

Ilpouesnypa 3piticHerns ORIT 2 romeirmsre o - -

PIAUUBLLHO 10 CTATTI 3 3aKOHY;

2. llonanus YIOBHOB&XCHOMY Oprany moBimomeHms [po  MIaHOBany
TUATBHICTS Yepes CIIeKTpOHHUH Kabiner € muHoro peectpy.

2.1.  Onpumonnenus TMOBIIOMIICHHS.  11po [UIaHOBaHy  NisIbHICTD  wyepes
CICKTPOHHUH peecTp Ta 3acobu MacoBoj iH(popmaii (3 poGoui JIH1);

2.2. 3aBesreveHHs rimacHocT NOBIZOMIICHHS TIpO IUTAaHOBAaHY JISUIBHICTL Jijist
HIMPOKOT0 KOJIa rpoMajichbKoCTi ipoTsirom 20 poGo4ux auis;

TTTT sepesseLna IS
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