Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Agara West and Didi Sative (km 114 to km 126)

2 Annex - Noise dispersion maps
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Agara West and Didi Sative (km 114 to km 126)

2.1 Maps of noise dispersion near inhabitated areas fahe
"zero" alternative
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Figure 2.1.1 Day time noise levels;Lfor roads sub-section from 116.2 km to 120.8 kth@existing road
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Figure 2.1.2 Night time noise levels,Lfor roads sub-section from 116.2 km to 120.8 kth@existing road
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Figure 2.1.3 Day time noise levelslfor roads sub-section from 121 km to 122 km ofttisting road
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2.2 Maps of noise dispersion for the Project alternativel
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Figure 2.2.1 Day time noise levelsLfor roads sub-section from 114 km to 117.3 kith@designed road
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Figure 2.2.2 Night time noise levels,Lfor roads sub-section from 114 km to 117.3 kth@idesigned road
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Figure 2.2.3 Day time noise levelsLfor roads sub-section from 117.3 km to 122 kthedesigned road
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Figure 2.2.4 Night time noise levels,Lfor roads sub-section from 117.3 km to 122 kthefesigned road
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Sative (km 114 to km 126)

2.3  Maps of noise dispersion for the Project alteative 2
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Figure 2.3.1 Day time noise levels;Lfor northern alternative (Project alternative 2)
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Figure 2.3.2 Night time noise levels,Lfor northern alternative (Project alternative 2)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Agara West and Didi Sative (km 114 to km 126)

2.4 Noise mitigation measures for Project alternave 1
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Noise level after the im-

Km of the Number of residential L L Exceedance| Exceedance Noi tigati pIemenFation of noise miti-
designed houses under unac- 4 . AP of Lg, of Ly, Olﬁfeg]s'l:?:;on gation measures
road ceptable noise impact| (<65dB(A)) (<55dB(A)) dB(A) dB(A) Lg Ly
(<65dB(A)) | (<55dB(A))
117.2- 118 43 54 - 63 48 58 - +3 Limit Efn‘iﬁ*d ©90 | 5361 47-55
121.1- 1216 16 60 - 65 53 59 - +4 Limit Efn?ﬁ*d 080 | g5 62 52-55
121.6-122.1 8 65 -70 60 - 64 +5 +9 Limit i‘;ﬁ,ﬁd e 52-55

* Speed limit restrictions are only applicable dgrnight time, because, is not exceeded

**Only influence of the designed road was estimgiatfluence of the railway was excluded)
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Figure 2.4.1 Day time noise levelsyLfor roads sub-section from 117.2 km to 122 krthefdesigned road, excluding
railway noise

impact of
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Figure 2.4.2 Night time noise levels,Lfor roads sub-section from 117.2 km to 122 kithefdesigned road, excluding impact] of
the railway noise
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Figure 2.4.3 Day time noise levels;Lfor roads sub-section from 117.2 km to 118 kmhefdesigned road, with reduced speed
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Figure 2.4.4 Night time noise levels,Lfor roads sub-section from 117.2 km to 118 krthefdesigned road, with reduced sp¢ed

(90 km/h)
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Figure 2.4.5 Day time noise levelsyLfor roads sub-section from 121.1 - 121.6 km ap#l.@ - 122.1 of the designed road, with
reduced speed (respectively 80 km/h and 50 km/h)
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Figure 2.4.6 Night time noise levels,Lfor roads sub-section from 121.1 - 121.6 km a2#.8 - 122.1 of the designed road, wjith
reduced speed (respectively 80 km/h and 50 km/h)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between Agara West and Didi Sative (km 114
to km 126)

3 Annex — Waste storage and transportation
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Description of waste

Hazard
class

Waste management

Safety conditions during
storage and transporta-
tion

Waste processing, burial or utili-
zation conditions

1. Hazardous class 3 and 4 waste allowed for dispogaldo

mestic waste landfill

Domestic and food waste 4 Waste collection and delivery to domestic | « Prohibited is to put in
\Waste paper, card-board, plastic bags 4 or § solid waste landfill solid domestic container
. « Collection and disposition of waste — in waste of 1, 2 and 3 haz-
Broken glass, plastic and rubber waste, faulty $ull 4 . ; . . . .
Swept waste, dead leafs 3 special containers pIa_ced in operation si es.{;\rd clas_,s waste, includ-
' » Removal from operation grounds by mu{ ing luminescent tubes,
nicipal trucks under agreement. oily waste and others,
those are not allowed fo
disposal to domestic
solid waste landfill.
» To disposal site waste
shall be transported by
special vehicles to avoid
pollution of environ-
ment.
Broken roofing slates, asbestos-cement waste 4 | Waste collection and delivery to domestic| « Prohibited is placement | Landfilling:
Paronite, plastic and rubber waste 4 solid waste landfill of industrial waste in according to sanitary rules and do
Paper and wooden packaging waste 4 | Collection and disposal: containers allocated for | mestic solid waste landfill operatig
\Wood waste, chips 4 « broken roofing tiles, asbestos waste — to| bedomestic solid waste. rules
Plastic pipes, glass fibre, sandpaper, abrasive dus 4 packed in plastic bags and kept in enclosedRemoval of 3 and 4 haz;

waste

open-air sites.

* paronite, plastic and rubber pipes, glass
fibre, foam plastic waste — within bounde
open ground.

« wood waste, chips — under shed or area
covered with plastic.

e Delivery to domestic solid waste landfi

ard class is done only

following consent from

the landfill management
and availability of rele-
vant ‘control slip’

* During transportation
safety measures require
to avoid pollution of en-
vironment must be put in

place.

Responsibility contractor

>

2. Industrial waste prohibited for disposal to domstic waste landfill

2.1. Mercury containing waste and materials:

Luminescent tubes

1

Accumulation — removal to storage

Collection on operation grounds:

Burned out luminescent

tubes are replaced and col;

 Shall be delivered to temporary|

storage facility.
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* Placement in dry, integer packaging,
which exclude the risk of any damage du
ing transportation;

« Damaged or broken lamps must be placed storage in open premises;;
in plastic bags, tied up and placed in carfle storage unpacked,;

board boxes. Premises — ventilated.

* Accumulation of this type of waste on op-« placement on the ground

eration ground is prohibited.

rstaff. Prohibited is:
* storage in the open air ;

* piling;

 handing over to organiza
tion not authorized for
processing of this type of
waste.

* During transportation
safety measures required
to avoid pollution of envi-
ronment must be put in

lected by adequately trainefde Handed over authorized contra

place.

[}

tor for subsequent utilization.

2.2. Waste chemicals

Residues of liquid chemicals

Collection —onsite accumulation — neutrali-

zation — discharge to sewage system

« Shall be kept in glass container with tight
glass-lid Containers to be labelled indicat
ing substance name, pH and inscription
‘Toxic — Acid or Alkali!’

 Storage — in premises with adequate ventila-tralisation.

tion. Relevant record made in register.
* Neutralisation of chemical solutions: pH ¢
solution to be reduced to 6.5 - 7.
Discharge into drainage system: neutralis
chemical solutions are placed in plastic c¢
tainers and discharged into industrial/stor
water drainage system on accumulation.
Relevant record made in register.

Prohibited is:

» mixing acid and alkaline
solutions prior to neutrali
sation.

« discharge into the drain-
age system without neu-

* scattering/pouring

of around.

» Neutralisation of chemi-
ed cal solutions is done by
n- adequately trained staff.
m Prior to discharge pH is t
me checked.

« Discharge into drainage system
after pH =6.5-7 achieved.

2.3. Lead containing waste

Waste lead accumulators (drained of accumulatg

acid)

=

Collection- Accumulation- removal to stor-

age

« Collection — on vehicle ground, in venti-
lated premises.

Prohibited is:

 placement of waste in
containers allocated for
domestic waste disposal

« Accumulation- in ventilated premises, in

» disposal of accumulator

* Is subject to removal to tempo-
rary storage facility.

» Handed over authorized contra¢

tor for subsequent utilization.
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wooden boxes, located on a metal suppad
« removal - storage in compliance with the
completed document.

rt. acid into sewer.
» mechanical processing o
accumulators.
* long-term storage on the
spot of generation (>1
week).

f

2.4. Waste slightly contaminated with oil (oil corgnt <15%)

Dr

Oily rags 4 Accumulation — removal for utilisation Prohibited is: Handed over authorized contract
« accumulation — in special labelled con-| « placement of oily waste | for subsequent utilization.
tainer, on the spot of generation. in containers allocated for
« removal for utilisation (incineration) undern  domestic waste disposal
agreement with contractor. * scattering around
* during transportation
safety measures required
to avoid pollution of envi-
ronment must be put in
place.
Used oil filters 4 Accumulation - removal to waste storage | Prohibited is: * Is subject to removal to tempo-
« accumulation — on the spot of generation,|im placement of oily waste rary storage facility.
plastic bags placed in cardboard boxes in containers allocated fofr « Handed over authorized contra
« removal to waste storage in compliance domestic waste disposal| tor for subsequent utilization.
with the completed document. * scattering around
* during transportation
safety measures required
to avoid pollution of envi-
ronment must be put in
place.
2.5. Waste oil and petroleum products
Used industrial oils and lubricants Accumulation — removal to waste storage | Prohibited is: * Is subject to removal to tempo-
« accumulation - on the spot of generation, in spillage of oil. rary storage facility.
closed plastic or metal containers. » disposal into industrial- | « Handed over authorized contra¢
« removal to waste storage in compliance storm water drainage syg- tor for subsequent utilization.
with the completed document. tem, pouring on sail or
disposal into water body.
Used transformer (no POPs, e.g. PCB containing) 3 Accumulation — removal to waste storage | Prohibited is: * Is subject to removal to tempo-

oil, (generated only in emergency situa-
tions/accidents).

« accumulation — on the spot of generatior
in closed plastic or metal containers.

» removal to waste storage in compliance

,* spillage of oil.
« disposal into industrial-

storm water drainage syg

rary storage facility.

+ Handed over authorized contrag

tor for subsequent utilization.
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with the completed document.

tem, pouring on @il
disposal into water body.
* transportation of oil to-
gether with other materi-
als or waste.

2.6. Plastic and rubber waste

Waste tyres 4 Accumulation — removal to waste storage| Burning of rubber articles i
« collection — on the spot of generation, | strictly prohibited.
» accumulation- not recommended.
« removal to waste storage in compliance
with the completed document.
2.7. Waste paint and paint cans
Waste paint and waste material tins/drums. 2aargl/ | Accumulation — removal of waste to the | Prohibited is: Is subject to removal to tempora
storage  placement of paint and storage facility.
« collection — in wooden boxes, on the spot metal drums in contain-| « Handed over authorized contrac;
of generation. ers allocated for domesy tor for subsequent utilization.
« accumulation — on the spot of generation, tic waste disposal.
in closed premise or under a shed on saliel scattering/spilling
base, until completion of works. around.
e removal - to long-term waste storage far
cility based on relevant documents.
2.8. Scrap metal
Ferrous and non-ferrous scrap metal 5 | Accumulation — removal of waste to the | Prohibited is: Is subject to removal to tempora
storage * placement of metal storage facility.
« collection — within specially allocated area waste in containers allot « Handed over authorized contrac;
on the spot of generation. cated for domestic tor for subsequent utilization.
« accumulation - within specially allocated| waste.
area on the spot of generation. The areg
must be sloped towards industrial-storm
water collector well.
» removal — to waste storage based on rele-
vant documents.
Waste welding electrodes 5 Accumulation — removal of waste to the | Prohibited is: Is subject to removal to tempora

storage

« collection — on the spot of generation.

» accumulation — in metal drums or wood
boxes, on the spot of generation up to

 placement of metal

waste in containers allo
en cated for domestic
waste.

completion of maintenance works.

storage facility.
Handed over authorized contract
tor for subsequent utilization.
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« removal — to waste storage based on re
vant documents.

e_

2.9. Wood waste

Wooden pieces

Accumulation — removal by private per-

sons

« collection — in situ, at certain places

« removal — delivery to pre-agreed place
using the company’s or rented vehicles

Prohibited is:

» placement of wood
waste in domestic waste
containers

During transportation —
spill prevention measures
put in place.

A

» Handed over private persons on
contractual basis or terms estab-
lished by the company

2.10. Waste heavily contaminated with oil

Contaminated soil and sand

Accumulation — removal of petroleum-

contaminated soil to temporary storage

« collection — in metal tanks (on the spot o
generation).

« accumulation - on the site of generation
not recommended.

 placement — in temporary storage of pet
leum-contaminated soil, based on relevg
documents.

Prohibited is:
 placement on soil or
f open ground.

« discharge into collecting
s system.

* pouring on the ground o
o- discharge into the water
nt body.

During transportation —
spill prevention measures
put in place.

=

* Is subject to removal to tempora
storage of contaminated soil.

» Handed over authorized contract
tor for subsequent utilization.

Contaminated sawdust

Accumulation — removal of contaminated

soil to temporary storage

« collection — on the spot of generation, in
metal barrel.

« accumulation - on the site of generation
not recommended.

« removal and placement — in temporary
storage of contaminated materials, base
on relevant documents.

Prohibited is:

» placement of un-
packed waste on soil
or open ground.

se discharge into the water
body.

dDuring transportation —
spill prevention measures

put in place.

* Is subject to removal to tempora
storage of contaminated soil.

» Handed over authorized contract
tor for subsequent utilization.
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4 Annex — Topsoil and subsoil management
recommedations
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Topsoil must be removed prior to com-
mencement of works until reintroduction dur-
ing revegetation of disturbed sites,

Stripping should be undertaken by the excava-
tor standing on the surface of the topsoil, dig-
ging the topsoil to its maximum depth and
loading into site or off-site transport vehicles.

Appropriate equipment and work practices
=\ must be used to avoid adverse

effect on the topsoil properties. Topsoil will naihy be stripped to a thick-
ness defined by depth below the surface and/ostandi colour change. Mix-
ing topsoil with subsoil must be avoided to redumpact on quality and fer-
tility of the topsoil.

Special attention is to be paid to topsoil storddes way topsoil is handled
(collected and stored) can also affect soil charatics and reduce its revege-
tation value. For instance, reduction of oxygenteohin the stockpiled top-
soil reduces its quality; soil structure deteriesaif topsoil is collected when
saturated or if the soil is compacted during hanggli

Recommended universal practice for topsoil managéaplicable to all
sites.

* Avoid stripping topsoil when it is saturated or wheery dry.

» Stockpile must not exceed two metres in height

» Minimise handling of topsoil.

» Keep topsoils separate from overburden, gravelodimer materials.

» Protect topsoil stockpiles from erosion.

» Avoid burying topsoil.

» Store topsoil above or beside the excavation, d#pgron which di-
rection the deposit is being worked, to allow fasier respreading.

* Avoid long term stockpiling of topsoil by usingtd rehabilitate
worked out areas immediately.

» Locate topsoil stockpiles away from traffic, watags and sources of
pollution.

* Install drainage measures to allow drainage thrargiround large
soil stockpiles.

» Grow vegetation on stockpiles (shrubs and grassés)long term
stockpiles.

» Avoid driving on stockpiles and compaction. (Saila dry and non-
plastic state is less prone to compaction, tendstton a proportion of
its structure.)
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< :
Good, reusable natural topsoil Damaged, heavyradyral topsoil

Stockpile heights of 3-4m are commonly used fostthat can be stripped
and stockpiled in a dry state. The heights may neée greater where stor-
age space is limited. Management of dry non-plastat wet plastic soil can

be done as described below:

Method 1— Dry non-plastic soils

(a) The soil is loose-tipped in heaps from a dump
truck, starting at the furthest point in the sterag
area and working back toward the access poin

heaps, a tracked machine (excavator or dozer
levels them and firms the surface in order for
second layer of heaps to be tipped.

(c) and (d) This sequence is repeated until the
stockpile reaches its planned height.

(e) To help shed rainwater and prevent ponding 3

grades the sides and top of the stockpile to for
smooth gradient

(b) When the entire storage area has been filled wi

infiltration a tracked machine compacts and rer

and

ma

(a) The soil is tipped in a line of heaps to form a
‘windrow’, starting at the furthest point in the
storage area and working back toward the acc
point.

(b) Any additional windrows are spaced sufficiently
apart to allow tracked plant to gain access be-
tween them so that the soil can be heaped up t
maximum height of 2m.

(c)

(d) To avoid compaction, no machinery, even trac
plant, traverses the windrow. Once the soil has
dried out and is non-plastic in consistency (this
usually requires several weeks of dry and wind
or warm weather), the windrows are combined
form larger stockpiles, using a tracked excavat

(e) The surface of the stockpile is then regraded a
compacted by a tracked machine (dozer or exa

eSS

0Oa

ed

y
to

or.
nd

a_

vator) to reduce rainwater infiltration.
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Site selection for topsoil and surplus soil disposast be selected carefully.
Recommendations for site selection are as follows:

Seek a stable site where sediment cannot reactréam during any
high water event.

Avoid riparian corridors or any area within the J@ar floodplain.
Avoid all wetland sites

Avoid placing spoil on unstable slopes, where tthdea weight could
trigger a land movement. Excessive loading of dagilt soils could
also trigger a failure.

Use wide, stable locations (eg. rock pits, ridgpesiches) as places to
dispose of fill.

Avoid locations where ground water emerges orektaorganic layer
is present.

Avoid sites of archaeological importance and tleaamwith endan-
gered or threatened plant species.

Consult biologist and archaeologist prior durirtg selection
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5 Annex — Recommen_dations for selection and
management of camp site
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An approximate area for a camp is from about 3&hen Selection of the site
must be done in consideration of land ownershig/lase and environmental
aspects.

Several possibilities can be looked into:

Alternative 1. Temporary land take of cultivateddafor camp and equipment stationing
area

Advantage Disadvantage

Enough space for the camp Temporary loss of arable land for the camp and
The area is flat road accessibility

Distant from the river,- i.e. less risk ¢fL0SS of crops/harvest and related income of the
water pollution owner

Potential impact on sail
Need for compensation

Technical water to be carried in by tank-cars -
increased traffic and related impacts

Alternative 2. Setting up an equipment yard, indteba camp. Workers moving daily tg
and from the operation ground

Advantage Disadvantage

Less space required, i.e. less impact Will depend on the site selection of the equip-
on the environment ment stationing yard.

Less water required — no need of the
onsite canteen, showers

If the personnel is stationed in the
settlement, additional income for the
residents.

Keeping in mind that offsetting up a camp and amm@gent yard is not re-
lated to any serious earthworks/excavations anganyanent buildings or
structures Alternative 2 may be less damaging owlition that the sites will
be managed with strict adherence to all environaleatjuirements by the
contractor. Prior to final decision-making, theesspecific advantages and
disadvantages of identified sites must be carefaligd.

The following requirements must be taken into actou

* The site must be located not closer than 100m frenriverbed;

» Sites considered as sensitive from the viewpoimatrofiaeological im-
portance must be avoided;

* Maximum preservation of vegetation must be ensured;

» Erosion control must be put in place where appateri

* Water drainage and treatment facilities must beigeu;

* In case waste water discharge into a surface \watty is planned, the
effluents must not be discharged into the rivehaut treatment.

Prior to the camp site selection and setting ugmgbrary access roads by the
contractor, special attention must be given tddhduse and available vege-
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tation of uncultivated areas. The site/route messddected so as to minimize
impact on vegetation. As far as feasible, the géoid of trees and shrubs
must be given a priority. The site must be clearfecegetation.

Should any trees be cut, timber may either be dsedg the construction or
given to the community as fire wood. Procedureudek - handing over the
timber to the Ministry of Economy and Sustainab&/8lopment by the RD,
in case deemed appropriate, signing a takeoveficate allowing the mu-
nicipality to dispose of the timber locally. Follow to that the timber can be
given to community at discretion of the local autties. Should some of the
tree belt be damaged, it must be restored afteplsgion of the works. Same
species of the trees should be planted to ‘oftbetloss. Two and a half
amount of the felt trees must be planted to miéighé impact.

Top soil must be removed and temporarily stockpited preselected area.
(Topsoil and subsoil management recommendationgiaea in Chapter
4.6.4.) The amount of the topsoil with considerawd the area required for
the campl/yard (3-5 ha, top soil thickness abouir@)2will be about 750 —
1,250n. Adequate measures for protection of the topstoilage area from
runoff and wind must be provided until subsequemitroduction after com-
pletion of works, removal of all temporary fac#i§ and waste from the site.
After the works are finished and topsoil ‘returndtie site must be restored to
the status close to the initial.

With consideration of the landform and locatiortlué selected site, the runoff
management and discharge options must be lookeaimtt agreed with the
Ministry of Environment Protection. If there isiak of soil pollution with
spilled fuel/oil, the storm water drainage systemstibe equipped with an oil
trap.

Use of bio-toilets is recommended for the sewageagament.

All other wastewater (eg. effluents from showessteen, etc) must be col-
lected, settled and treated prior to discharge.

For onsite storage of fuel/oil in case plannedd@tranged on the site, special
precautions must be undertaken. The storage arsglbmyrotected with im-
permeable layer to avoid percolation into the gburne secondary contain-
ment capable to retain the amount stored in thiéoilieank should provided.
The fuel dispatch point must be equipped with p ttay. The installation of
fuel storages and fuelling/maintenance of machicérger than in 50m from
the riverbed is prohibited.

Domestic waste generated at the camp site mushiyeatrarily stored in con-
tainers fitted with lids to avoid attraction of seagers or scattering around
by wind. An agreement with a waste collection sgrwnust be reached.
Waste must be regularly removed to agreed landiiler the mentioned con-
tract and agreement with local municipality.
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Separate area should be provided for the collectiather waste. Waste
must be separated. Scrap metal, if any - subsdguslivered to scrap metal
collection points in the area. Inert waste mayeéhesed for the needs of the
project or under agreement with relevant authariglsewhere in the region.
The rest — disposed to the landfill as agreed thighiocal municipality.

Access roads must be routed so as to avoid unreegetsmage of vegetation,
soil. Existing roads must be used to the possikient. As soon as defined,
the route should be strictly kept to. No shortaltsuld be allowed.

Responsibility for proper environmentally sound mgement of the sites
(camp, yard, operation ground, access roads) apléimentation of mitiga-
tion measures must be defined in the contract @twee Roads Department
and the contractor.

Water supply and waste water management

According to technical specifications preparedtfa tender, construction
contractor is responsible for provision of teclahiwater, lighting, power
supply for the project and pays relevant fees. @atur is to ensure portable
water supply — including temporary reservoirs, pipes, which, upon the
completion of work, will be removed from the area.

Contractor is obliged to develop and agree worlaoization plan which is to
cover main units/facilities such as fuel and matestorage, concrete mixer,
car wash, etc. (whichever available).

Water supply
Water is used for drinking and industrial purpog&snking and domestic
water source depends on the construction campadocat

At the moment, exact number of staff and the nundbgrersonnel to be ac-
commodated in the camp is unknown. Base on expmai&om other similar
project we can suppose that the total number of@reps will be about 200.
In case construction contact will be given to aefgn company we can as-
sume that around 70% of the employed will be loGhle local staff living
close to the project site, there will be no neegrtavide accommodation. Al-
though, the calculation presented below is doné wadnsideration of 200
‘water users’.

Due to the fact that the territory is an inhabitede, the nearest water supply
can be used for drinking-household purposes. |la egsortable water reserve
is needed reservoirs made of material allowed && i contact with food
products can be used, for technical water — metarvoir can be provided.

Assuming 200 employees in the camp and 25 litrescppita per day con-
sumption rate, water demand calculated for 250nssi days a year totals:
200 x 25 x 250 = 1250 fsec, 5 M/day
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Water will also be needed for operating showersotding to the construc-
tion norms and rules, the rate per person per al@st500 litres. In case of
three showers, the needed amount of water pemyiédre:

3x500x250=375 ritsec, 1.5r{day

The total amount of portable water per year conslch&ing construction
phase will be 495 ffy, 1.95 ni/day

Surface water (Mtkvari River) can be used for indakpurposes. The river is
fed by glaciers, atmospheric water (snow, rain) gnodind water. Seasonal
changes in water level are observed - high wategistered in spring, low
water level — in winter and summer. Water is usedrfigation, power gen-
eration and industrial water supply.

The camp will presumably be equipped with propé&astructure, including:
parking lots for cars and equipment, concrete (passibly), technical work-
shops, wood processing unit (possible), storagesdiostruction materials,
etc. Priority will be given to commercial car wastifacility, however, if a
car wash is arranged onsite, 5 units of constrogtiachinery will be possible
to wash every day. Assuming that to wash one vel380 litres of water is
used, with consideration of 250 operation dayxuarhof water needed for
washing vehicles will be:

5x350x250=12.5rsec, 0.25 riday

For operating a concrete factory, the needed anuwiuwméater depends on the
volume of production. On average concrete unit withacity 50rTh uses
0.3n? water per cubic metraixture of concrete. Considering that the con-
crete factory will work one shift, 160 day a yearhich means that amount
of concrete will be 160x8x50=64,00C year. Accordingly, required water
volume will be

64,000x0.3:19,200 ni/sec.

Hence, the estimate amount of technical water rkdde technical water
supply of the construction camp will be 19212 3smc.

Sanitary and other waste waters

Volume of sanitary waste water is estimated asmelof consumed portable
water, minus 5% loss, i.e. sanitary waste wateumel will be around
470 nily, 1.9 ni/day.

Due to the fact that there are no sewage systewifiages, bio toilets or col-
lector pits (considering the volume of waste watei) be designated on the
site. Collected waste water will be removed acecydo the agreement made
with the local municipality.

Water used in concrete production will be fully samed in technological
processes. In case decision is made to arrangeasir area on the site, gen-
erated waste water volume will be 95% of the totsd water (5% difference
is due to evaporation or other reasons). Correspglyd the amount of waste
water will be 11.9 rilyear, 0.05 niday. For treatment of the car wash waste

00)%Y1
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waters, special area with drainage system, settimgand compact oil trap
must be installed. However, as already mentionexvebpreference will be
given to washing vehicles at a commercial car wash.

Waste water treatment
Composition of sanitary waste water generatedeacdmp site must comply
with the 91/271/EEC (May 21, 1991) requirementsuidoan waste water, in
particular:

» Suspended solids - 30mg/l

» Biological oxygen demand (BOD) - 25mg/I

» Total nitrogen-15 mg/I

» Total phosphorus- 2mg/l

The oil trap (removal of oil products and suspendeddsplmust provide a
total petroleum hydrocarbon concentration <0.3 pey/spended particle con-
centration-30 mg/l.

Waste water will not be discharged into the suriaager body.

Power Supply

According to the technical specification preparedthe tender, contractor is
responsible for provision of power supply for thgezt and is entitled to pay
relevant fees. Power supply will be from the stegavork.
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6 Annex — Chance find procedure
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Chance find procedure

Legal background

According to the national legislation everybodyasponsible to protect natu-
ral and cultural heritage of the state. As sehen@riminal law of Georgia any
deliberate/undeliberate damage of the culturatdgeiis punishable.

The state is owner of antiquities in Georgia. At #ame time, under the Con-
cordat (signed 2000), the state recognizes alldddhk temples, monasteries
(both open and closed), their sites and land wierg are located, as the
property of the Church. The state also recognae#e property of the
Church, the ecclesiastic cultural objects kephaNational Museums, stocks
and depositories, except for the objects whictkapt in private collections.
The Concordat outlines the obligations of the st the church in respect
of the joint trusteeship, protection and defencthefecclesiastic cultural ob-
jects. Under the agreement with the church, the staall establish the legal
conditions of ecclesiastic objects kept in the moseand depositories, as
well as the terms and conditions of the projectsesforation, conservation
and maintenance of temples of cultural and hisianmortance.

Responsibility for protection of the cultural hage of the state, according to
the law on Cultural Heritage, 2007) is shared betwte Ministry of Culture
and Monument Protection, Ministry of Justice, losalf-governance authori-
ties and other state, public and private juridgisons. In compliance with
the law (Chapter 2, Article 9, point b) any chafinds should be immediately
reported to the Ministry and other state authaitessponsible for cultural
heritage protection. The Chapter Ill, Article 1Gdebes procedure to be fol-
lowed in case on a chance find.

Purpose of the chance find procedure

The chance find procedure is a project-specificgdore that outlines actions
required if previously unknown heritage resourgasticularly archaeological
resources, are encountered during project congiruet operation. A Chance
Find Procedure, as described in the law on Cultdegitage of Georgia, is a
process that prevents chance finds from beingridstluntil an assessment
by a competent specialist is made and actions si@msiwith the requirements
are implemented.

Scope of the chance find procedure

This procedure is applicable to all activities coctéd by the personnel, in-
cluding contractors, that have the potential toowec a heritage item/site.
The procedure details the actions to be taken \al@eviously unidentified
and potential heritage item/site is found duringstouction activities. Proce-
dure outlines the roles and responsibilities aed#dsponse times required
from both project staff, and any relevant heritagéhority.

Induction/Training

All personnel, especially those working on eartbvements and excavations,
are to be inducted on the identification paftential heritage items/sites
and the relevant actions for them with regard$ii®procedure during the
Project induction and regular toolbox talks.

00)%Y1
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Chance find procedure

If any person discovers a physical cultural reseusach as (but not limited
to) archaeological sites, historical sites, remaimg objects, or a cemetery
and/or individual graves during excavation or camngton, the following
steps shall be taken:

Stop all works in the vicinity of the find, untilsolution is found for the pres-
ervation of these artefacts, or advice from thevaht authorities is obtained;

Immediately notify a foreman. The foreman will thawtify the Construction
Manager and the Environment Officer (EO)/EnvirontaéManager (EM);

Recerd details in Incident Report and take photakeofind;

Delineate the discovered site or area; securetidéosprevent any damage or
loss of removable objects. In cases of removaltiguities or sensitive
remains, a night guard shall be arranged untitélsponsible local authorities
take over,;

Preliminary evaluation of the findings by archeadtg) The archaeologist
must make a rapid assessement of the site ordiddtermine its importance.
Based on this assessement the approriate straaedyecimplemented. The
significance and importance of the findings shdddassessed according to
the various criteria relevant to cultural heritageh as aesthetic, historic,
scientific or research, social and economic vabfe¢ke find,;

Sites of minor significance (such as isolated alesr features, and isolated
finds) should be recorded immediately by the arolwagst, thus causing a
minimum disruption to the work schedule of the Caator. The results of all
archaeological work must be reported to the Migldtgency, once com-
pleted.

In case of significant find the Agency/Ministry (&gcy for Protection of
National Heritage or Archeological Reserach Ceiiitegeinafter referred to
as Heritage team) should be informed immediatetyyiamwriting within 7
days from the find (ref.law on heritage protection)

The onsite acrchaeologist provides the Heritage twdh photos, other
information as relevant for identification and asseent of the significance of
heritage items.

The Ministry must investigate the fact within 2 \kedrom the date of notifi-
cation and provide response in writing.

Decisions on how to handle the finding shall beetaky the responsible au-
thorities. This could include changes in the laysuch as when finding an
irremovable remain of cultural or archaeologicagbartance) conservation,
preservation, restoration and salvage;

00)%Y1
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Construction works could resume only after permisss granted from the
responsible authorities.

In case no response received within the 2 weeksgarentioned above, this
is considered as authorisation to proceed withesudgd construction works.

One of the main requirements of the procedurecasrcekeeping. All finds
must be registered. Photolog, copies of commupicatith decision making
authorities, conclusions and recommendations/geeglamplementation re-
ports — kept.

Appendix

Management options for archaeological site

Site avoidancdf the boundaries of the site have been delineatisipt must
be made to redesign the proposed development td thesite. (The fastest
and most cost-effective management option)

Mitigation. If it is not feasible to avoid the site througldesign, it will be
necessary to sample it using data collection pragyaor to its loss. This
could include surface collection and/or excavat{@ime most expensive and
time-consuming management option.)

Site Protectionlt may be possible to protect the site throughitiséallation
of barriers during the time of the development angbssibly for a longer
term. This could include the erection of high vléip fencing around the site
or covering the site area with a geotextile ana ttegping it with fill. The
exact prescription would be site- specific.

Al Management of replicable and non-replicable hetage
Different approaches for the finds apply to re@ieaand non-replicable heri-
tage.

Al 1.1 Replicable heritage
Where tangible cultural heritage that is replichlied not critical is encoun-
tered, mitigation measures will be applied.

The mitigation hierarchy is as follows:
e Avoidance;

*  Minimization of adverse impacts and implementation of restoration meas-
ures, in situ;

e Restoration of the functionality of the cultural heritage, in a different loca-
tion;

! Replicable cultural heritage is defined as tangibtens of cultural heritage that can themselves
be moved to another location or that can be regldgea similar structure or natural features to
which the cultural values can be transferred pgrapriate measures. Archaeological or histori-
cal sites may be considered replicable where gheicular eras and cultural values they rep-
resent are well represented by other sitedoastructures.
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e Permanent removal of historical and archaeological artefacts and struc-
tures ;

e Compensation of loss - where minimization of adverse impacts and restora-
tion not feasible.

Al _1.2. Non-replicable heritage

Most cultural heritage is best protected by in piteservation, since removal
is likely to result in irreparable damage or evestcuction of the cultural
heritage.

Nonreplicable cultural heritagenust not be removed unless all of the follow-
ing conditions are met:

There are no technically or financially feasibleeaiatives to removal;

The overall benefits of the project concle$yv outweigh the anticipated
cultural heritage loss from removal; and

Any removal of cultural heritage must be conduatsithg the best available
technique advised by relevant authority and supedvby archaeologist.

Al 2 Human Remains Management Options
The handling of human remains believed to be aabgeal in nature re-
quires communication according to the same proeedescribed above.

There are two possible courses of action:

Avoid. The development project is redesigned to completebid the found
remains. An assessment should be made as to wile¢hesmains may be
affected by residual or accumulative impacts assediwith the develop-
ment, and properly addressed by a comprehensivagearent plan.

Exhumation Exhumation of the remains in a manner consideppdogpriate

by decision makers. This will involve the predeteration of a site suitable
for the reburial of the remains. Certain ceremoniggrocedures may need to
be followed before development activities can rec@nce in the area of the
discovery.

EMERGENCY CONTACTS

Ministry of Culture and Monument Protection

Address: 4 Sanapiro Street, 0105, Thilisi, Georga: 995 32 2999966,
2932235;

E-Mail: culturegovge@gmail.com

2 Nonreplicable cultural heritage may relate to sloeial, economic, cultural, environmental, and
climatic conditions of past peoples, their evolvemplogies, adaptive strategies, and early forms of
environmental management, where the (i) culturaitdge is unique or relatively unique for the
period it represents, or (ii) cultural heritagaursque or relatively unique in linking several pels

in the same site. Examples of non-replicable caltheritage may include an ancient city or temple,
or a site unique in the period that it represents.
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National Agency for Cultural Heritage of Georgia
27 Atoneli street, 0105 Thilisi, Georgia: tel/fax99532) 2932411
E mail: inffo@heritagesites.ge

Archaeological Research Centre under the Georgaiohal Museum
3, Rustaveli Avenue0105 Thilisi, Georgia

Tel: +(995 32) 2998022; Fax: +(995 32) 2982133

E-Mail: info@museum.ge
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7 Annex — Road elements and construction
technology
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Junctions and bridges
Overpasses are made to ensure the smooth movem#ém project road and

for regional and among regional needs.

Table 1 Junction — road to Gomi

# Location km+ Purpose of Intersection Crossing angle with highway]
235+12.4 Two level intersection 60°
2 272+55.86 Crossing Thilisi- Khashui 44
road
3 289+13 Railroad crossing 90
4 298+44.07 Overpass

1\
\

F"igu’re 1a. Gomi ju‘nction‘

Figure1lb. Underpass 272+55.86
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Figure1d. Suramula river crossing (295+81.59)
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Figure 1 e. Underpass (298+44.00)

Design of the overpasses was developed with cardide of Snip 2.05.03-
84 “Bridges and Tunnels. Designing Norms”, adogdigdhe Order #1-1/251
(February 18, 2011) of the Ministry of Economy a&ddstainable Develop-
ment of Georgia, other normative documents in fanc&eorgia, topographic
and engineer-geological field research materiab&ation is agreed with the
local government and the leadership of the Roagmbment of Georgia.

Bridges will be constructed mainly from Reinford@dment Concrete (RCC),
with gabions, brick and stone facing. Most bridgasconsist of two decks,
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Figure 2.c. Underpass (bridge over the new section of the road)
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each 14.5 m in width, comprising: two 3.75 m cayemays; a central safety
strip of 2 m; and a sidewalk of 1.5 m on eitheesidith a concrete barrier
and handrail. Where bridges cross an existing ooadil-line, there will be a
40 m width between two struts.

Spam structures of overpass are of building-mdmoliconstructions, which
are made of 27.0 m or 30.0 m pre-stressed conbestms, interconnected 20
cm thickness monolithic reinforced concrete pl&g.abutment, according to
the interface, monolithic reinforced concrete platsidelong cut off on verti-
cal cross. 22 ropes of pre-stressed rope armatlosvoelaxed ASTM A416-
8 brand with 0,6” 270 K with Ap=1.394 cm2 area&tgs and 194.66 kN
stretch force are used for pre-stressing. For roamstructions and monolithic
plate and beam connector anchors is used armaidsevarious diameter of
A500 grade. Concrete class according on duralidityompression for beams
is B40 and for monolithic plate is B40 and B3Gpectively

Overpass piers are made as three-rack-mountefra&rame racks are united
by 13.0 m longreinforced concrete crossbaith 1.2x1.4 m profile which de-

creases in height up to 0,6 m at the end. Rackgaddrs are 9.80x2.0x1.5
m which unites three 20 m long (diameter 1.5m)etfbreak piles .

For overpass located on km 0+059.00 and km 3+B1il8s are sink in solid
and semi solid in clay with gravel and macadans tafd on km 3+516.30
located overpass is mainly in ground with clay aadd with gravel tabs.

Abutments are designed as three 20 m length anch ti&meter drilled-break
piles that from the top are united as case walhg®&iand under farm piles
made in solid capping length 12.7m and height 1&2m thickness 1.92m.
Wings are 3.3 m length and thickness varies betWe®®.5 m. Armature is -
A500 class and concrete class on compression angdalits durability B40.

Elastomers are used for reclining span structuaenisgreclining materials of
rubber-steel). From bank on span structure cortgtrutor providing steeples
pass on pass road props between wings are plguedltgoncrete passing
piles.

For deformation between abutments and span steujyuncture attachment
construction.

Overpass passing a part with 8.5 m width is desidoedouble line move-
ment. Along roadway on both sides are made sidesaalik.0 m width which
have standard steel railing and concrete curbs.

Cover of passing a part is made of 7 cm thick dsgbacrete layer.

For the removal from passing a part atmosphericijpitation water is fore-
seen arrangement with double longitudinal and esessional inclination.

At the angles of overpass arrangement of conctetes ®n the ground bulk is
foreseen.

00)%Y1
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Underpass (culverts)

To ensure the smooth movement on the designed evatifor local (village)
movement needs underpass are made.

Design of the underpasses is done with considerasfoSNIP 2.05.03-84

“Bridges and Tunnels. Designing Norms” adopted by Order #1-1/251

(February 18, 2011) of the Ministry of Economy aBdstainable Develop-

ment of Georgia, other normative documents in fanc&eorgia, topographic

and engineer-geological field research materiatgation of underpasses is
agreed with local government and leadership of BRdaepartment of Geor-

gia.

Constructions of underpass mainly are similar. Updss is building mono-

lithic reinforced concrete construction with redalar profile. Structure are

on sand grit cover, which is 1.5 m thick, and onaclhs arranged monolithic

reinforced plate at the heading and at the end evisearranged tooth against
slipping. Two section reinforced concrete constang are placed directly on
base plate.

Monolithic reinforced concrete culvert section islased rectangular section
with holes it 8.0x4.5 meters. In the middle of @dvert, arrange sections
joining lateral seam. The thickness of a sidewadl also the upper and lower
walls’ thickness are 70 cm. For reinforcement oficture used Alll grade
bars with different diameter. 1.0 cm thickndaconcrete equalizer layer
made on reinforced concrete construction ofctiigert. Walls are covered
with waterproofing layer which is guarded from sdeith half brick se-
guence wall and from above with 6 cm guard layefira-grained reinforce-
ment concrete and is reinforced with 6 mm diame#fdrgrade armature with
15x15 cm unit steel grillage. Structure’s concrelesss on compression ac-
cording to durability is B25.

Heads arranged on the top and the bottom cows$igidewalls, and, if it's
necessary, the portal wall. Variable sidewalls hesign vertical and horizon-
tal section have trapezium shape. Walls are raefbifrom the spatial steel
Skeleton Alll grade @12 mm steel bar. The concgetele of wall on com-
pressive according to strength is B25.

At the underpass is covered with 4.0 cm thick amloacrete layer.

Between slope walls on the bottom on sand-grit liageis of 30 cm thick is
arranged monolithic concrete plate is of 20 cmkthic

At the ultimate sections at the top of the walllvwmibde monolithic reinforced
concrete parapet to restrain base ground of trek roa

In total, along the design section 7 cattle cragsid5 reinforced concrete
culverts and 11 plastic pipes (for surface watairdrge) will be arranged.

Cattle crossings - The design of cattle crossings was done withidenstion

of the SST Roads:2009, and SNIP 2.05.03-84 “BridgesTunnels. Design-
COWIL
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ing Norms” accepted by the Order #1-1/251 (Febrd&2011) of the Minis-
try of Economy and Sustainable Development of Gaptgpographic and
engineering-geological field study material. Looatof the underpasses is
agreed with the local Government and the Roads iirapat of Georgia.

Cattle pass construction placed on different pekesimilar.
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Figure 3. Cattle crossing design

Monolithic reinforced concrete cattle crossing getis a closed rectangular
section with internal space dimensions 4.0x2.5emnsetin the middle the

structure has sections joining lateral seam. Ttlevgll is 30 cm thick, while

the thickness of the upper and lower walls’ totflscm. For reinforcement of
the section Alll grade bars with different diamete m thick sand concrete
equalizer layer made on reinforced concrete stracte used. Walls are cov-
ered with waterproofing layer which is guarded frsisles with half brick se-

guence wall and from above with 6cm guaaget of fine-grained rein-
forcement concrete and is reinforced with 6mamnditer Al class armature
with 15x15sm unit steel grillage.

Heads arranged on the top and the bottom of th&e cabssing consist of
sidewalls, and, where appropriate, a portal witle sidewalls have trape-
zium shape and form 20° angle with longitudinalsaxalls are reinforced
with the spatial steel Skeleton Alll grade @12 nmteesbar. On 30 cm thick
sand-grit base between the slope walls 20 cm tmickolithic concrete plate
is arranged.

The table below provides a list of cattle crossireysd their locations within
the road alignment of interest.
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Table 2 Location of cattle crossings

# Location km+ | Purpose of Intersec- Crossing angle | Underground di-
tion with highway &) mensions (m)
1 196+40 Box culvert for cat 9 4X2.5
2 227+60 tle
3 238+00
4 247+60
5 267+10
6 284+20
7 293+40
Culverts

To guard road from surface water and flooding amdregement of culverts is
planned. The design of the culverts is developeatl wsonsideration of SNIP
2.05.03-84 Moctsl u TpyObl. Hopmbr mpoekTupoBanus” approved by the
Order #1-1/251(February 18, 2011) of the MinigiffEconomy and Sustain-
able Development and other normative documentsatteain force in Geor-
gia.

SO SRS CIOECIRIGO0LS TS BIFBI30 BIE0L SOIVICIS 0L bATFS
Arrangement scheme of a waterproofing and protecting lay on the pipe

a8 150
s 150

Protecting lay 6 cm
J0TEC0 B 5305 163
Waterproofing 1om

35850 0b5@IBI= 0 Tdbo 13
Equalization Tay Tem

FiA-240 0% 1963
@6 A-240 Step 15cm

h0Ba6 STk EHAGH30
Protective wall of part brick

Sbadrisdl) 0Tt QBT S0
Waterproofing

Figure4.a Culvert design
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Figure 4b. Culvert pipe (from the centreline to the end of sheulder. The
right side is similar to this design)

The design of the culverts is similar, the differens in entrance head which
is arranged as a well. The well represents reatanghape construction in
the overhang sections, which from the three sigethe top part of wall has
arranged trapezium shape water intake hacks. Omdttem of well is ar-
ranged variable thickness reinforced concrete hattethickness from 0.2 m
to 0.4 m. For the well construction B25 grade ceterfor the reinforcement
- class Alll steel rods will be used.

Culverts represent rectangular section constructiomsisted of two- three
monolithic r/c sections. Culvert is based on 30tbmk monolithic concrete
slab placed on 0.4 +1.2 m thick sand — grit bottom.

Monolithic reinforced concrete culvert sectios a closed rectangular
section with inner dimensions 1.25x1.50 metergshéxmiddle of the culvert,

sections joining lateral seam is arranged. Thewsatleand the upper and
lower wall are 20 cm thick, to haunch — 40 cm. f@nforcement of the cul-

vert Alll grade bars with @12 work bars and Al geaslith @8 — for construc-

tive bars are used. 1.0 cm thick sand concreteliggudayer is made on the
reinforced concrete construction of the culvert.ll¢vare waterproofed, the
water insulating layer is guarded with half briédgaence wall from sides and
6 cm guard layer of fine-grained reinforcemeadncrete from above and
reinforced with 6mm diameter Al grade armatwith 15x15 cm unit steel

grillage.

On the top and bottom of culvert heads are arranged heads consist of
sidewalls, and, where appropriate, the portal wailllewalls have trapezium
shape. Walls are reinforced with the spatial sieleton Alll grade @12 mm
steel bar. Between the sidewalls 20 cm thick mamaliconcrete slab is ar-
ranged.

Table 3 Location of culverts

# Location(CP+) Location(CP+)
1 191+32.00 9 239+90.00
2 201+60.00 10 245+62.35
3 205+20.80 11 246+65.00
4 210+20.00 12 251+80.00
5 215+20.00 13 256+80.00
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6 222+80.00 14 260+50.00

7 225+40.00

8 232+60.00

Drainage ditches
In order to protect embankment from erosion dranditches (on both sides
of the road).

Calculations on the design stage were done in dange with the Guideline
for hydrotechnical calculations for small artificgructures, 1974.

Engineering-geological investigation of the siteyad that the clay lining is
the best suitable solution for ditches. Keepingind this fact and with con-
sideration of the results of,63 discharge calculation there is no risk of ditch
washing out. This enables to conclude that thene iseed in reinforcement
of the structure.

™~
T

7XO0.

‘s H 100 F0.4m ~-

1.0Q H=0,00

min

Figure5. Cross section of the ditch with indication of erdevel

In the turn areas water from the carriageway orparé of it will be drained
through water wells and plastic pipes into theldig

Table 4 Location and description of the plastic pipes

# CP+ Length of| Horizontal in- Reinforcement of Note
pipe, m cline ° slope with Reno mat;
tress, m

1 244+00 15 90° 6 Right
2 245+40 15 90° 6 Left
3 246+80 15 90° 6 Left
4 248+20 15 90° 6 Left
5 256+00 15 90° 6 Right
6 257+30 15 90° 6 Right
7 281+80 15 90° 6 Left
8 283+30 15 90° 8 Left
9 284+80 15 90° 10 Left
10| 286+80 15 90° 18 Left
11| 287+80 15 90 22 Left

In ‘cuts’ the pipes will drain into ditches. Inlt§’ — the pipe will ‘discharge’
water on the Reno mattress arranges on the slopmlodnkment.

00)%Y1
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Quantity and parameters of the water wells desigmedlignment under con-
sideration have been determined according to then@&@estandard Richt-
linien fur die Anlage von Strafen. 2005 The docutssis an average dis-
tance between the wells as L=215m. The distaneel iin national regula-
tions L= 190m is of the same range. With considenadf increase in rainfall
observed in the recent past, the project envisagaagement of 6 wells.

As stipulated by the project, the ditches will logiipped with stone filters. In
compliance with ,,Subsurface drainage in induséral urban construction”
the filter must be not more than 0.15m thick. Giametric composition of
the filter material is as follows:

Table 5 Granulometric composition of the filter material

Diameter, D 0.5-1 1-2 2-3 3-5 5-7 7-10 10-20
(mm)

Percent, P% - 8 18 18 24 22 10

The filter will consist of three 0.15m thick layefl§ Dy, =6.1mm, 2)
Dave~6.1/2=3.1mm and 3) {&/=3.1/2=1.6mm. Total ‘height’ of the filter in-
stalled on geo textile layer (TERRAM 1000) is H4®m. The filters will be
arranged in predefined sections of the drainagesysAverage distance be-
tween the filters will be L=140 m, total quantdaj/filters - 80 units.

Table 6 Location of the filters

# Location of the filters (CP+) # Location of thikers (CP+)
1 192+70 21 220+70
2 194+10 22 222+10
3 195450 23 223+50
4 196+90 24 224+90
5 198+30 25 226+30
6 199+70 26 227+70
7 201+10 27 229+10
8 202+50 28 230+50
9 203+90 29 231+90
10 205+30 30 233+30
11 206+70 31 234+70
12 208+10 32 236+10
13 209+50 33 237+50
14 210+90 34 238+90
15 212+30 35 240+30
16 213+70 36 241+70
17 215+10 37 243+10
18 216+50 38 244+50
19 217+90 39 245+90
20 219+30 40 259+90
2. Design parameters of the road

Design speedin the design of the road, according to road diaasions, the
following projected speeds are used:
Flat and slightly notched relief 120 km/

00)%Y1
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Hilly relief 100 km/h

Cross section parameterAccording to the Georgian standards, the geomet-
rical parameters of the project road section arfelasvs:

Design speed = 120 km/h Design speed = 100 km/h

*  Number of lanes: 4 * Number of lanes: 4

* Lane width: 3.75m e Lane width: 3.50 m

e Carriageway width: 2 x 7.50 m » Carriageway width: 2 x 7.00 m

e Shoulder width : 3.00 m (paved) and | « Width of shoulder: 2.75 m (paved)
0.75 m berm (unpaved) and 0.75 m berm (unpaved)

* Median width:  5.00 m (including e Median width:  5.00 m (including
barriers and paved shoulder) barriers and paved shoulder)

+ Total road width 27.50 m * Total road width 26.00 m

The minimum cross fall in the carriageway is 2.5%th an unpaved shoulder
inclination of 4 % for all design speeds.

Horizontal and vertical alignment parameters.Considering the design so-
lution adopted for the road section, the main dep@rameters are as follows:

Design elements Design Speed
100 km/h 120 km/h
Min. horizontal curve radius 450 m 700 m
Max. inclination 5% 4%
Min. incurved curve radius 10,000 m 15,000 m
Min. whipped curve radius 3,000 (1,500) m 5,0060R) m
Note: Values (volumes) in parenthesis are allowsg m hilly reliefs

Sight Distance For safety of the traffic the sight distance tojpping (brak-
ing) shall provide the visibility of any object igr than 0.20 m above the
surface in traffic lane. The height of the eyehaf driver is considered to be
1.2 m above the surface of carriageway. The reduigtance between driver
and object depending on the design speed — as iiviable.

Design speed (km/h) 100 110 120

Sight distance of stopping (meters) 200 225 250

The sight distance of decision making is relatigglin distance, which al-
lows the driver to perceive the whole directiomradd safely and get ready
promptly and carry out manoeuvres necessary fomdyi(speed increase,
speed reduction, change of line etc.).

The design parameters for sight distance of detisiaking are given in Ta-
ble

Design speed (km/h) 100 110 120

Sight distance of stopping (meters) 300 325 350
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Value of bend on horizontal curves.The minimum value of radius in
horizontal curves with cross slope of 2.5 % depesnighe design speed.
The radiuses corresponding to minimum values ofllbee presented in the
Table

Design Speed (km/h) 100 110 120

Horizontal curve radius (meters) 2300 2700 3300

Carriageway expansion Curve widening is required if the curve radius is
less than 1,000 m. (The widening will always bealeped at the inside of the
curve.) The recommended widening amount is shown in

Radius (m) >850 650 57p 425 325 25 140 Q5 |80 |70 |&GD | 40
Expansion 0,4 05| 06| 07/ 08 09 12 14 15 16 1.7 (1.8 |20
W(m)

Traffic signs and sign arrangement works Road signs of individual design-
ing and pillars’ constructions are elaborated dkgrtg into account Construc-
tion norms and rules 2.03.01-84, 2.05.02-85, 1i823-111-18-75, State stan-
dards (GOST) 10 8.7, 8713-79, 5264-806, 23457-&8 &M standards re-
guirements.

Selection of road signs and types and sizes of imgatkas been carried out by
taking design speeds into account: on the highway20 km/h, at the road’s
junctions with the local (secondary) roads — 60FknRRespectively, the sizes
of marking (layout) lines and road signs on thehihigy exceed their ana-
logues at the junctions destined for local roads.

According to standards, security barriers (gualsiravill be installed on
straight paths in the plan and on all embankmeatsnly big radiuses, work-
ing marks of which are equal or exceed 3.0 m. Qusehcurves, radius of
which is less than 600 m, barriers will be instlen every embankment,
working marks of which are equal or exceed 2.0 m.

According to the technical standards in Gegrgvhich are in accor-
dance with international requirements, guide pagisg the whole length of
the road, on straight paths in the plan and cumagiiuses of which exceed
600 m will be installed. On the curves, radiusewbich are less than 600 m,
intervals §, ly, I, I3, I will be taken according concrete values relevatatlthe
table below.

R |0 Il |2 |3 |4
80 5 15 20 30 40
120 10 25 35 45 50

The guide posts will be located also on botlesiof culverts 5 pieces on
each side according to the following scheme: 1 &@rval on the axis, 2,10m
—within the interval of 2 m.

Pavements.Two different pavement structures will be used:
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» Concrete pavement structure for the motorway
» Asphalt pavement structure for all Slip Roads dhiMeor Roads

The following shall apply to the motorway, concrpgvement structure, con-
struction category I:

28 cm  Concrete;

30 cm  Crushed Aggregate Course ;
27 cm  Granular Base Course;

85 cm Total Pavement Construction.

The following shall apply to slip roads and minoads, asphalt pavement
structure, construction category Ill

4cm  Asphalt Wearing Course;
4cm  Asphalt Binding Course;

14 cm Asphalt Bearing Course;

58 cm  Granular Base Course;

80 cm Total Pavement Construction.

Concrete pavementConcrete pavements are already constructed ongsrece
ing sections of the highway. The pavement designghe constructed sec-
tions were carried out in accordance to the Gempaaement design standard
RStO 01. Due to the good performance of the coc&duiconcrete pavement,
RD requested a rigid pavement design alternatiaaordance to the Ger-
man RStO 01. Unreinforced concrete pavement strestare suitable in nor-
mal applications except where differential movemsabsidence or apprecia-
ble settlements are expected.

The proposed pavement structure was designed acgdod'AASHTO,
Guide for Design of Pavement Structures" and aaegrid "RStO 01 the
German Guideline for determination of Pavementctmes". Traffic load
and other design parameters were evaluated forya&@0design life cycle. At
this stage of the project the pavement design atetmhination of the layer
thicknesses aims at a constant pavement strudturg e full length of the
road which is suitable for the varying traffic lsad

The recycling and reuse of the old asphalt pavemmaterial is considered a
basic requirement and will also add to the redussst of new material. The
cold mix recycling method should be consideredlierwhole length of the
existing road.
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Bank protection structure

Bank protection structure will be arranged to eesafety of the road. The
structure will starts from about 23.4+27.2 (Figu4e® a-4.6¢). The bank pro-
tection facility represents up to 2m thick ripr&pameter of the stone mate-
rial has been estimated as described below.

Determining the diameter of the stone material

The calculating size of the stone diameter accgrdon one of the recom-
mended formulae is determined in the following nmeann

(VA 357
=0.087 —————
J8t=pval 2.20-1.02.
Whered... is the calculation size of the stone

V —is the water speed (m/sec)

yst — is the water dimensional weight in the structufe}. It is considered
that the stones are brought from Marneuli opemmpite and its volumetric
weight is no less than 2.6t/ms.

ywat — Specific weight of the water (t/ms3).

= 0903m

dcalg = 0.087

After establishing the dimensions of the instatiatithe calculation diameter
of the stones in the upper layer of the barrageilghioe confirmed with the
following formulae:

2/3

q

dca|c = 125 mm

I
o

wheredcalc — is the calcWation size of the stone diameter (m)

g — specific water outflow (m?/sc), dependant ondhmeensions of the instal-
lation.

Myelow— IS the inclination of the installation surface retbelow pond.

Out of the abovementioned formulae values detengitine calculation size
of the stone, we should pick the biggest.

If the stone order has approximately 10% of wolnss in the total mass,
with the maximum diametem@x = 1.5 dalc, equally distributed on the whole
area of the installation, then the diameter of30&6 of the remaining stone
mass may be d = (0.8-1.2xd the percentage distribution of which should be
selected for certain installation. Definitely, # better to have homogenous
worn stone order, if mine and installation dimensipermit.

Based on this calculation diameter of the stoneilshioe in the range of (0.9-
1.0m). Typical cross section of the stricture igegiin Figure 6. Along the
riprap, after backfill, a service road will be fogoh Minimum distance of the
road from the ‘outer’ edge of the riprap is 34.3see the chart overleaf)
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Figure6.  Distance of the new embankment from the outer efities
bank protection structure by pk-s of the bank prtiva facility (red line indi-
cates distance recommended as protection zone timeléaw on Water for
rivers longer than 75km)

However, it must be noted that even in case ohitle water level (659.51) it
is still lower than the crest of the bank protectiacility (660.01).

The structure will be built in low water pericaldvoid contact with water.
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Figure 7. Typical section - riprap
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Figur 8.a. Bank protection strtucture
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Figure 8.b Bank protection structure
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Figure 8c Bank prtection structure
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8 Annex - Hydraulic characteristics of river
Mtkvari
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Maximum Water Levels

In order to determine the values of maximum watatflevs of the river
Mtkvari at the project sight, we pictured the tneerse crossings of the river-
bed, based on which we determined the hydraulimefs of the river. Con-
sidering the named hydraulic elements we estaldish® = f (H) relation
curve for the maximum water outflows and levelsteirelated with the
method of selecting the hydraulic inclination betwehe two value intersec-
tions. The average speed of the flow at the inttige in calculated with the
help of the famous Chezy-Maning formulae:

h2/3 [ﬂl/Z
n
whereh — is the average depth of the stream in meters;
i —is the hydraulic inclination between two valatersections;
n — is the river-bed roughness coefficient, withueakeceived via
special calculations for the river-bed 0,040, for grove — 0,067.

V =

Table A7.1 presents different level values for et repetitive maximum
water outflow at Urbnisi-Rikoti modernization secto

TableA7.1 Maximum water levels in the Mtkvari
Cross | Distance| Mark of Lower Max. Water level
# between| water bank| marks of T = T=50| T=20 T =
crosses| m. abstract| bottom 100 years years 10

in m. abstract] years | Q=1285| Q=1045| years

m Q=1415| m’sec | m¥sec | Q=900

m/sec m/sec
1 656.62 655.65 | 659.09 658.90 658.65 658.45
2 200 656.78 654.58 | 660.00 659.80 659.565 659.35
3 128 657.20 656.03 | 660.60 660.40 660.15 660.00
4 296 659.65 659.02 | 662.00 661.85 661.55 661.40
5 57 660.07 659.40 662.3%5 662.20 661.95 661.80
6 56 660.48 659.78 | 662.75 662.60 662.35 662.20
7 59 660.53 659.40 | 662.95 662.80 662.55 662.40
8 164 660.60 658.90 | 663.60 663.40 663.10 662.90
9 102 661.60 660.14 | 664.10 66395 663.65 663.45
10 133 662.35 661.75 | 664.80 664.65 664.35 664.20
11 236 663.30 662.25 | 666.00 66590 665.60 665.45
12 335 664.20 662.80 | 66750 667.95 667.05 666.80
13 189 665.95 665.15 | 668.30 668.J0 667.00 667.70

The hydraulic elements of the river, used for theation of the curve for
maximum water outflows and maximum water lev@ls f (H) interrelation.

Table A7.2 Hydraulic Elements of the River Mtkvari
Marks Section Section | Width | Average| Flow | Average| Water
m.abs elements Area | of flow deep fall speed | flow
oMm? Bm hm I vmisec| Q
m’/sec
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| | | |
Cross #1

656.62 Canal 41.9 64.5 0.65 | 0.0048 1.30 545
657.50 Canal 100 68.3 1.46 | 0.0048 2.23 223
657.50 | Rightgrove| 113 188 0.60 | 0.0048 0.73 | 825
Y 213 256 306
658.50 Canal 169 69.5 243 | 0.0048 3.14 531
658.50 | Rightgrove| 313 205 1.53 | 0.0048 1.38 432
Y 482 274 963
659.50 Canal 241 74.0 3.26 | 0.004B 3.82 921
659.50 | Right grove| 518 205 2.53 | 0.0048 1.93 | 1000
Y 759 279 1921

Cross #2 L=200 m.
656.78 Canal 56.7 38.5 1.47 | 0.0008 0.92 52.2
657.50 Canal 89.9 53.8 1.67 | 0.0022 1.65 148
658.50 Canal 152 70.0 2.17 | 0.003B 2.59 394
658.50 | Right grove| 50.9 142 0.36 | 0.0038§ 0.46 | 23.4
Y 203 212 417
659.50 Canal 224 73.0 3.07 | 0.0044 3.52 788
659.50 | Rightgrove| 214 177 1.21 | 0.0044 1.12 240
Y 438 250 1028
660.00 Canal 261 75.0 3.48 | 0.004p 3.91 1020
660.00 | Right grove| 302 177 1.71 | 0.0046 1.45 438
Y 563 252 1458

Cross #4 L=424 m.
659.65 Canal 48.2 134 0.36 | 0.0068 1.04 50.1
660.50 Canal 166 142 1.17 | 0.005p 2.00 332
661.50 Canal 313 152 2.06 | 0.0048 2.81 880
661.50 | Left grove 117 110 1.06 | 0.0048 1.08 126
> 430 262 1006
662.00 Canal 390 155 252 | 0.004f¢ 3.18 1240
662.00 | Left grove 173 115 1.50 | 0.0047 1.34 232
> 563 270 1472

Cross #6 L=113 m.
660.48 Canal 39.0 83.1 0.47 | 0.0073 1.29 50.3
661.50 Canal 143 121 1.18 | 0.007p 2.42 346
661.50 | Right grove| 13.4 51.5 0.26 | 0.0076 0.52 6.97
661.50 | Leftgrove | 49.9 60.5 0.82 | 0.007§ 1.13 56.4
Y 206 233 409
662.50 Canal 264 121 2.18 | 0.0066 3.42 903
662.50 | Right grove| 70.1 68.0 1.03| 0.0066 1.24 86.9
662.50 | Left grove 145 101 1.44 | 0.0066 1.55 225
> 479 290 1215

Cross #8 L=223 m.
660.60 Canal 84.3 74.0 1.14 | 0.0005 0.61 51.4
661.50 Canal 163 101 1.61 | 0.001f 1.42 232
662.50 Canal 280 134 2.09 | 0.0020 2.21 619
662.50 | Rightgrove| 18.1 44.2 0.41 | 0.0029 0.44 7.96
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> 298 178 627
663.50 Canal 418 141 2.96 | 0.003b 3.06 1279
663.50 | Right grove| 66.1 56.3 1.17 | 0.0035 0.98 64.8
> 484 197 1344
Cross #10 L=235 m.
662.35 Canal 47.0 117 0.40 | 0.0074 1.16 545
663.50 Canal 194 139 1.40 | 0.005p 2.41 468
664.50 Canal 334 142 2.35 | 0.0058 3.23 1079
664.50 | Right grove| 57.0 68.9 0.83 | 0.0053 096 54.7

664.50 | Leftgrove | 19.0 | 274 | 0.69 | 0.0053 0.85 | 16.2

> 410 238 1150

665.00 Canal 405 143 2.83 | 0.0050 3.55 | 1438

(=)

665.00 Canal 91.8 70.2 1.31 | 0.0050 1.26 116

[

665.00 | Rightgrove| 34.4 | 34.0 1.01 | 0.005Q0 1.06 36.5

5 531 | 247 1590

Cross #11 L=236 m.

663.30 Canal 41.0 58.3 0.70 | 0.0040 1.25 51.2

664.50 Canal 137 102 1.34 | 0.0054 2.24 307

664.50 | Rightgrove| 4.30 | 21.5 | 0.20 | 0.0054 0.37 | 1.59

> 141 124 309

665.50 Canal 240 105 2.28 | 0.0054 3.19 766

665.50 | Right grove| 159 164 0.97 | 0.0054 1.07 170

=

665.50 | Leftgrove | 5.36 | 850 | 0.63 | 0.0054 0.80 | 4.29

> 404 | 278 940

666.00 Canal 293 108 2.71 | 0.0054 3.58 1049

=

666.00 | Right grove| 242 170 1.42 | 0.0054 1.39 336

666.00 | Leftgrove | 22.2 | 28.0 | 0.79 | 0.0054 0.94 20.9

> 557 306 1406

Cross #12 L=335m

664.20 Canal 42.1 44.9 0.94 | 0.0027 1.25 52.6

665.50 Canal 106 53.9 1.97 | 0.003p 2.36 250
666.50 Canal 162 57.2 2.83 | 0.004p 3.17 514
666.50 | Rightgrove| 175 153 1.14 | 0.004Q 1.03 180

> 337 210 694
667.50 Canal 221 61.7 3.58 | 0.0044 3.90 862

667.50 | Right grove| 330 156 2.12 | 0.0044 1.64 541

667.50 | Leftgrove | 156 | 16.0 | 0.98 | 0.0044 0.98 | 15.3

> 567 234 1418

Cross #13 L=189 m

665.95 Canal 35.0 65.4 0.54 | 0.0092 1.59 55.6

667.00 Canal 110 78.5 1.40 | 0.0056 2.32 255
667.00 | Rightgrove| 175 273 0.64 | 0.0055 0.82 144

Y 285 352 399
668.00 Canal 193 88.0 2.19 | 0.00438 2.77 535
668.00 | Right grove| 450 276 1.63 | 0.0043 1.36 612

Y 643 364 1147
669.00 Canal 285 96.0 2.97 | 0.0034 3.02 861

669.00 | Right grove| 728 280 2.60 | 0.0034 1.65 | 1201
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| > | 1013 | 376] | \ | 2062

Maximum depth of the general river-bed washing

Possible maximum depth of the Mtkvari bed washihghe project sight is
identified by the method given in “the guidelines the calculation of steady
river-bed in the process of planning hydro tectanstallations in the allu-
vium beds of the Mountain Rivers”. According to tmethod from these in-
structions, general washing depth is calculatet thi¢ following equation

04
_ 05 Qp%

R

Wherei is the hydraulic inclination at the project sigivhich in our
case is equal to 0,0048;

g — Acceleration of gravity;

Qr% - maximum outflow of the calculation supply watkr our case,
the maximum outflow of the 1% of the supply wateRover Mtkvari is
1415m?/sc;

H

Putting the named numeric values in the abovemeadidormulae gives the
maximum washing of the alluvium bed of the riveikiri, which is equal to
6,80m.

In order to verify the accuracy of the receiveduesah calculation method is
used provided by the “manual on researches andrdesrailway and road
bridge crossings through waterways”. Accordingi® mamed method the

average depth of possible general washing of ttez-bed is calculated ac-
cording to the following formulae

Y
— Q %
H monthlywashout ™ ( B ED,GBE:;VEO'ZS w m

where Q,,, is the maximum water outflow for the calculaticupply

water in m3/sc, which in our case is equal to 1dE5sc;
B — is the width of the steady river-bed in metéissvalue is calculated
with the following formulae

Q 05
B= A —
i

WhereA is a dimension coefficient, with value rangingvbe¢n 0,9 to

1,1. In our case the value is equal to 1,1;
Qp% —here is the maximum supply water outflow, equdl4@5ms3/sc;

I — is the stream hydraulic inclination at the pcbjsight, equal to
0,0048;

d..., _is the average diameter of the river-bed constmiground frac-
tions in mm-s. Its value is calculated with thddaling formulae

09
d — dd [E Ql% - QO J m
ave an Qlo% _ QO
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Whered,, is the average diameter of the solid materialéeskon the river-
bed. Its value is determined with the formulae

0,4
dgy,, = K 0% [E—?]ﬂ"} m
g

Here K is the coefficient, which considers the non-homagmsnnature of the
water outflow and solid materials in it. Its val@ependent on the amount of
the solid materials floating in the wateg (g/l), is taken from the special list
and in our case is equal to 2;

Q is the amount of the outflow, which causes the emoent of the

solid materials on the bottom during flo®, = 01[Q,,
Qp,and Q,, - 1% and 10% maximum supply water outflow.

Out of these, the average diameter of the solicen@ds$ on the bottom of the
Mtkvari river bed is equal to 250 mm, average di@mnef river-bed construc-
tion ground is equal to 160mm.

[ - i1s a non-dimensional parameter, with value depetd on the
maximum outflow support. Its value is taken frone thpecial table in the
same manual and in case of 1% outflow the reseligl to 1;

Y - is the indicator of the reduction level of in-depvashing. Its value,
dependant on the average diameter of the riverebedtruction grounds, is
taken from the special table in the same manualimralr case is equal to
0,805.

Putting given numeral values in the abovementidoeaiulae we receive the
average depth of Mtkvari river-bed washing, eqo&,86m.

The maximum depth of the general river-bed wasksngalculated according
to the dependence

htv.gar = KB DH

Where K is a coefficient, which considers the width of thieer flow
movement. In our case this value is equal to 2.

Tv.gar

Stemming out of this, the maximum depth of genevathing of Mtkvari
river-bed is equal to 5,70m, which is accepted asleulation value for the
project sight.

The maximum depth of the possible washing of thieustt river-bed H,

=5,70m) should be calculated from maximum wateflowtof 100 year repe-
tition and below.

River flow modulus in the midstream and peripherieg-5 I/sec and 10-12
I/'sec from square kilometre respectively.

C:\DOCUME~1\DepUser\Desktop\agara\3.docx



76

Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Agara West and Didi Sative (km 114 to km 126)

In the limits of the study area, north peripherytiod terrace |, small seasonal
(spring, autumn) impoundments have been registéredy are formed by
excessive rainfall.

As mentioned above the river is characterized gi fiows in spring as a
result of snow melting and high flows in autummfreeasonal rain, with sta-
ble low flows in winter and unstable low flows iamsmer, depending on the
incidence of rain. Some areas are at risk of flogdparticularly in spring,
when flash-floods can overrun the floodplains dffegxagricultural land and
infrastructure, including the E-60 in places.
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9 Annex - Physical and mechanical
properties of soil
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Physical and mechanical properties of soil

Physical Properties Mechanical Properties
-
Plasticity Density, g/cm? < Compression Shear Properties '%, %
= - § 12 |6
. $ g (g . é 5 Natural Ontigr?tura ﬁ ,5_ < E
« | o | E . | 3 - 8 ° |12 |8 |% |84123s [ - 28 23| 8
tlz | g8 wils |[& |2 c | g g S |8 |=2¢g |82 |2 & o | & 8=| 25| T
faa) c ) O c _| o N R ] % © < c X [ g X~ g X~ Q_m: a1
5|8 S [z s, l].12 |€ |8 |22 |8%|8c|2 |0 |2 |0 |EE 25 e
o I I - - O I 2 S o | 2 EE |82 |§ | ¢ S | o 22| SEl ¢
2SS e |5|8/8 |3 |8 |g|2 |82|52/2 |8 |28 |22 %3¢
o o E o om o) az 0 © [ Q [ Q = cl N
s |2 |3 & = a) = oo | g |5 3 | 5 5 | £
g | = g 5 8 = © £ © = 3
s : = e |2 > |5
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1% 16 17 18 19 2021 22 23 24 25 26
1 (104 1 3.0-3.2 2| 234 39p 237 185 270 194 7151.77| 0.717| 26,57 0.88 -0.02 25593 16467 - - - - - -
2 | 105 1 2.0-2.2 2| 231 388 241 147 270 194 81.5163| 0.713 26.42 0.8 -0.07 - - 218 355 198442 - - -
3 118 1 1.5-1.8 2 201 375 226 149 270 194 21.60.17| 0.671 2487 0.8L -0.17 - - - - - - - - -
4 126 2 4.0-4.3 2 216 389 21(8 17.1 2{70 195 01.610.61| 0.684 2532 0.85 -0.01 27686 15424 - - - - - - -
5 127 2 4.0-4.5 2 222 385 22[1 164 271 195 01.61.12| 0.698 2577 0.86 O0.0L - - 23.2| 36.5| 20.1] 232 - - -
min 20.1| 375| 218 147 270 194 157 4017 0.6724.87| 0.81| -0.17 25598 15424 218 355 19.8 23.2 - -
max 23.4| 39.2| 241 171 271 195 162 4177 0.yP®6.57| 0.88 0.01| 27686 16467 232 365 20.1 244 - -
Average 22.1| 386 229 15y 270 194 159 410669D| 25.79| 0.86 -0.05 26640 15946 225 36.0 20.0 8 23. - - -
Quantity 5 5 5 5 5 5 5 5 5 5 5 5 2 2 2 2 2 2 @
6 123 1 2.0-2.3 3 29. 372 174 198 2/71 194 91.4485| 0.813 30.01 099 0.68 - - 135 37(80 11..8@ - - -
7 130 1 1.1-1.3 3 30.2 40 16/5 236 270 195 01.%4.53| 0.803 29.73 1.02 0.58 23597 10939 - - - - - -
8 131 1 1.0-1.2 3 285 381 16[8 21.3 2{72 195 21.5%4.21| 0.792] 29.13 0.98 0.5p - - 1 - -
min 285 | 37.2| 165 198 270 194 149 4421 0.799.13| 0.98| 0.55| 23597 10939 135 3780 115 29.80 - -
max 30.2| 401 174 236 272 195 152 44|85 0.81¥®.01| 1.02| 0.63] 23597 10939 135 37,80 115 29.80 - -
Average 29.5| 385 169 216 271 195 1.0 44/5380®.) 29.62| 1.00 0.59 23597 10939 135 378 115 29.8- - -
Quantity 3 3 3 3 3 3 3 3 3 3 3 3 1 1 1 1 1 1 @
9 119 1 2.5-2.8 38 274 369 191 17.8 2{72 1.96541.43.44| 0.768 28.24 097 047 - - - -
10 | 128 4 9.5-10.0 33 256 372 189 183 271 1.9454| 43.00f 0.755 27.84 0.92 037 18259 9983 16.2.503f 13.1| 22.5 - - -
11 | 129 3 9.7-10.0 38 26 396 179 21.7 271 19453 | 4354| 0.771] 2846 094 041 19756 10478 16.9.803 13.6| 23.1 - - -
min 256 | 36.9| 179 178 271 194 153 4300 0.7587.84| 092 0.37| 18259 9983 162 3750 1B.1 2p.5- - -
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7

max 27.4| 39.6| 19.1 21.7 272 196 154 4354 0.y7228.46| 0.97 0.47 19756 10478 165 3780 13.6 28.1- -
Average 26.6| 37.9 18.6 1983 271 195 1p4 433376®, 28.18 0.94 0.41 19008 10231 16.4 37.7 13.4 22.8- -
Quantity 3 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 @
12 88 1 1.4-1.6 4 172 21p 153 59 266 177 1.5B.22| 0.761] 2862 0.60 032 10828 8281 - - F -
13 89 1 1.5-1.8 4 16.7 209 154 555 265 178 1.52.44| 0.737] 27.83 0.60 0.24 - - 245 157 2B.1 21B. - -
14 99 1 2.5-3.0 4 16.9 198 14|19 49 267 173 1.48.57| 0.804, 30.12 056 041 11561 9772 - - F -
15 | 101 1 1.5-1.8 4 175 202 14{7 55 266 174 81.44.33| 0.796| 29.93 0.58 0.51 - - 241 152 228 412 - -
16 | 115 2 1.5-1.8 4 16.8 201 14{9 52 266 172 71.44.64| 0.806/ 30.31 05p 0.37 - - 4 - -
17 | 116 1 1.0-1.3 4 17.1 195 1511 4{4 265 178 21.%2.64| 0.743] 28.05 0.60L 0.4p - - 4 - -
min 16.7 | 19.5| 14.7f 4.4, 265 172 147 4244 0.7377.82| 0.55| 0.24| 10828 8281 24{1 15(2 22.8 12.4 -
max 175| 21.2| 154 59 26fF 178 153 4464 0.80®0.3B| 0.61| 0.51| 11561 9772 24i5 15(7 2B.1 18.2 -
Average 17.0| 20.3] 15.1 5.2 266 175 1650 43|64 7.7 29.14| 0.59] 0.3 11195 902F 243 155 23.0 12.8 - -
Quantity 6 6 6 6 6 6 6 6 6 6 6 6 2 2 2 2 2 2 q
1| 84 1 3.5-4.0 5| 169 251 17p 75 266 179 1l532.44| 0.737| 27.71 0.61 -0.09 - - - - - - 4
8
1| 87 1 2.8-3.0 5% 172 238 16/ 7.1 265 181 1{541.72| 0.716| 27.02 0.64 0.0Y - - - - - - 4
9
21 90 1 3.0-3.2 5% 17.8 28.§ 21.1 v 264 1[78 1512.7&| 0.747| 2830 0.63 -0.43 - - - - - - g
0
21 93 1 1.8-2.0 5% 175 221 178 4.8 266 1[9 152.73| 0.746| 28.08 0.62 0.04 - - - - - - g
1
2| 96 1 3.5-4.0 5% 176 227 158 6.9 265 1[9 1525@| 0.741| 2796 0.683 0.26 - - - - - - 4
2
2| 98 2 4.0-4.5 5% 18.2 291 198 98 265 17 1/503.49| 0.770| 29.04 0.683 -0.1)7 - - - - - - 4
3
2| 103 2 4.0-4.3 5% 18.71 229 164 6.6 266 1,78 1503.62| 0.774) 29.09 0.64 0.35 - - - - E -
4
2| 105 2 4.3-4.5 5% 19.1 225 163 6.2 2.64 1.8 11512.78 | 0.747| 28.29 0.68 0.45 - - - - - - g
5
26 | 124 4 9.3-9.5 5% 17.8 30.L 202 10.0 265 179521 42.66| 0.744 28.0f 0.68 -0.23 - - - -
27 | 125 4 8.0-8.3 5% 194 224 175 49 264 1{78491. 4353| 0.771 29.20 0.6 0.39 - - - -
28 | 132 3 6.0-6.2 5% 19.2 231 186 455 266 1{82531. 42.60| 0.742 2790 0.69 0.18 - - - -
min 169 | 22.1| 158 45 264 177 149 41572 0.7167.02| 0.61| -0.43 - - - - - - - -
max 19.4| 30.1| 211 10 266 182 154 4362 0.y720.20| 0.69| 0.45 - - - - - - - -
Average 18.1| 248 17.9 6.9 265 179 1.b2 42|81 49. 28.24| 0.64 0.07 - - - - - - - -
Quantity 11 11 11 11 11 11 11 11 11 11 11 11 0 0 0O O 0 0 0 0
2| 94 2 5.3-55 8 26.1 5083 284 2119 2pB2 1{94 1454.2&%| 0.703|] 26.83 0.97 -0.11 228 | 205.0/ 20.3 188.0 0.95 0.1
9
30 | 112 3 6.0-6.3 8 29.1 51,8 301 217 2/61 1.92491.43.02| 0.755 28.98 1.00 -0.05 - - - -
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31| 113 3 8.2-8.5 8| 278 529 311 218 260 1.92501.42.22| 0.731] 28.10 099 -0.15 - - 240 1950 22m1.0| 1.11| 0.80 0.7
32 | 114 3 8.3-8.3 8| 279 526 297 229 261 193511.42.18| 0.730 2796 100 -0.08 - - 1 - - H
min 26.1| 50.3| 284 217 260 192 149 4128 0.7036.83| 097 -0.15 - - 228 | 195.0| 20.3 181.0 095 0.43 0j2
max 29.1| 529 311 229 262 194 154 4302 0.y38.93| 1.01| -0.05 - - 24.0| 205.0| 222 188.0 111 0.80 0,7
Average 27.7| 51.9) 298 221 261 193 151 421873@, 27.95| 0.99 -0.10 - - 23.4| 200.0f 21.3 1845 103 0.7 O0j4
Quantity 4 4 4 4 4 4 4 4 4 4 4 4 0 0 2 2 2 2 o 2 4
33| 94 3 9.0-9.2 9| 20.3 - - - 262 201 157 36/23568| 21.68| 0.94 - - - 29.83 410 246 274 2/61 2.1800.
34 | 94 4| 118120 9| 215% - - - 2.61 198 163 37.58602| 23.05 0.93 - - - 28.7  39% 238 282 2/42 19,81
35| 106 4 8.0-8.4 9| 211 - - - 263 201 166 3689585| 22.23] 0.95 - - - - - - - -
36 | 107 4| 13.0-13.7 9| 204 - - - 2.62 202 1168 659.562| 21.44 0.95 - - - - - - 1.90
37 | 108| 4| 13.5-13.8 9 19 - - - 2.62 203 1/70 B520.545| 20.80] 0.95 - - - 256 280 1
min 19.7 - - - 262 | 2.01| 1.63 3527 0545 2080 0.03 - - - 28.7| 395 | 23.8/ 274 - 190 0.80
max 21.1| - - - 2,63 | 2.03| 1.70f 37.56 0.602 23.05 0.95 - - - 29.3| 410 | 25.6] 282 - 210 081
Average 20.4 - - - 262 202 16f 36.38 0.572 218894 - - - 29.0 403| 247 279 - 198 01
Quantity 3 0 0 0 3 3 5 5 5 5 5 0 0 0 2 2 3 3 @ 4
Total Quantity 35 32 32 32 35 35 37 37 37 37 37 32 7 7 11 11 12 12 2 5 4

Note: * Values are given for soil filling
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10 Annex — Minutes of Meetings
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