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GLOSSARY OF TERMS

Global Warming PotentigiIGWP) d dimensionless quantity characterizing for the
particularGHG efficiency in terms of greenhouse effect production. Carbon dioxide
GWP has been taken as a conventional unit of the quantity. Its value varies widely for
other GHGs equaling to e.g. methade21, nitrous oxided 310. GWP is applied to
convert variousGHGs to CO, equivalent. For example, 1 ton of methane reduction
corresponds to 21 tons of C@emission reduction (21 t Ceeq.). Similarly, 1 ton of

N,O reduction equals to 310 Cé&reduction in terms of efficiency (310 t C€q.).

Pilot Projectd the first ted project within the framework of the program aiming at
appraisal and perfection of selected methodology and technology along with
preliminary results analysis and efficiency estimation of the project. Pilot project
outcomes determine followip ways and mans of the project implementation.

Conservative Assessmedtthe lowest/most modest results oriented assessment

GHG 6 Greenhouse gasNatural (or artificial) gas being a part of the atmosphere
having the ability to corearanatorallydcarrirmgar t ho s
gases) known as direclGHGs 6 water vapor (H20), carbon dioxide (CO2), nitrous

oxide (N20), methane (CH4), and ozone (O3), and indir€dGs e.g. sulfur dioxide

(S02) and ammonia (NH3). These gases, while interacting with water and other

elements, form various particles (aerosols) of sulfur and nitrogen salts that also play a
significant role in the greenhouse effect.

Level 10 selected source from the category of the simplest approach applied for the
GHG gas emissions calation in which typical values of countries with similar
geographic and climatic conditions are considered as emission rates/factors.

Level 28 includes more detailed emissions applying emission coefficients set/measured
within the particular country. lincreases reliability and accuracy of outcomes. Results
obtained through mathematical or physical modeling are being used as well for
emission calculation at highérthe third level, along with locally measured emission
coefficients.
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INTRODUCTION

In October, 2010 Georgia hosted conferenceon the Covenant of Mayors GoM)
program of the European Unigremphasizing the importance of cities as complex
systems inthe process ofgreenhouse gas (GH@missionsThe ocityd  dorssidered
the main guidinginit in the development oBustainable Energy Action Favithin the
framework of EU energy efficiencyrjorities.

By signingn to the CoM, the Zugdidi City Municipality joinedn initiative aiming at

GHG emissions reductios by at least 20% by 2020 a goal that has to be reached

while while simultaneously improvingpcial and economic developmentZugdid

developed the SEAP with the assistance of the USAlDnded OEnhancing C
for Low Emissior Development Strategie$EGLEDS)C| ean Ener gihe Pr ogr an
strategic planncludes:

1 Baseline emission inventes of GHG in Transport, Buildings, Street
Lichting, Waste and Greening sectors;

1 A GHG emissions baselinghe socalledo Busi ness @&8U Usual ¢
scenariofor eachsector;

1 IdentifyingGHG mitigation measures arttie efficiency assessmeat each
sector before2020;

1 Monitoring Reporting and Eatuation plan;

1 Local potential developmemtossibilitiesand awarenesgaising strategy;

Economic growth rate, population growth and per capita GDP growth trends of
Zugdidi served abvasesfor the BAU scenario andior planning specific measurés
consunption and CQ emissions reductiorby 2020. Carrying out thesemeasures
before 2020will ensurea CO,emissions reduction fotheseZugdidi sectorof at least
24% compared to the BAU of 2020.
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ZUGDIDI CITY - OVERVIEW

General Characteristics

Zugdidi is one of the oldest citiemn Georgia situatedin the Odishi Pairs, on the
ChkhoushiRiver, 110 m above sea leVellt is the administrative center of the Zugdidi
Municipality and Samegref®mo (Upper) Svaneti regionsand is one of 12 Georgia
6sgbferni fgd cities.

The climate zone where Zugdidi is locateid humidsubtropicalwith hot summers
(+27,7°C) and warm winter$+4,9°C) andanaverage temperature o23.8°c. Annual
precipitationis 1650 mmaverage air humidity is 72%ndthe total number of sunny
days is about 210. Subtropical and cot@ntal plant species as well as indigenous and
imported crops are well adaptet its climateandsoil conditions whichare suited to
ecological farming

Picture 1. Zugdidi Municipality Map 5

The Municipal territory covers a total area 81435 hectaresnearthe Black Sea coast
and includesGanmukhuriand Anaklia and borders on the Abkhazia Administrative
Line (Gali Region) toéhe northwest, theTsalenjikha Municiplaityo the northeast and
the Chkhorotsku Municipalityto the southeast Zugdidiis 28-30 km from the Black
Sea.The Muni ci p alillagey @& #Analdichand €dninukhauri are attractive
resort areas.The distancebetween the admmistrative center and Thbilisi is 339 krto

the east,and the nearest port is Poti approximately70 km to the south, and the

Inttp://en.wikipedia.org/wiki/Zugdidi

2 https://matsne.gov.ge/index.php?option=com_ldmssearch&view=docView&id=2244429&lang=ge

SThilisi, Batumi, Kutaisi, Rustavi, Poti, Telavi, Ozurgeti, Zugdidi, Gori, Ambrolauri, Mtkheta &
Akhaltsikhe

5Source Official website of Zugdidi Municipality. www.zugdidi-sakrebulo.ge
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Kutaisi Airport is situated 90km to the east Rivers near Zugdidi are strategic
hydropower resources: th&€hkhoushia, KuchkhobonSintsa and Enguri

History

Zugdidi began to develop into a city in the 1830Ehe last ruler was David Dadiani
(184618539 who actively developed theulture and industy of the city. Zugdidi
became a&commercialcenter with advanced crafts antbusehold industes in textiles,
and adistillery was but in 1850. A library was founded in 1844 where ancient
manuscripts and printed books wemdnserved The city grew from2000 residents in
1851to 4000by 1917. The st at us offidallygrantetl yn A918yal925,
there were 4525 residentsand it was19" of 33 cities and towns of Georgiat the
time/ Davi d Dadiani s and Ekat es became f&rfoesv c hav ad
for their rich collection of exotic vegetatigrand ater became the &anical Garden of
Zugdidi®

The Georgian poet andpublic figure Raphael Eristaviheaded the Zugdidi
administrative unit in 1957967 and contributed to the further development of the
City, with a central walkway or promenadestill distinguished by its beauty.

Digital Image © 2008 University of Wisconsin-Milwaukes {

Picture 2. Photos of the Dadiani Palace and Vlachernoe Virgin Mother Zugdidi Cathedral and former
Hotel Odishi , now housing internally displaced persons. Photost aken in the1940s.

Contemporary Zugdidi

Zugdidi is the biggestnit of the Municipality ant the Administrative Center for the
Region ofSamegrelZemo SvanetiMost available data (including statistics) cothes
entire Zugdidi Municipality r&ter than Zugdidi cityalone

Population

Today the totalarea of ZugdidiMunicipality covers 2143.hectares andhumbers
approximately 74,792 persons. Tipepulation increased significantly aftee war in
Abkhazia in thet990s and make upt1,6% of the Municipalilysesidents’ Inhabitants

SLand use plan of the city2009
“General land use plan of the city. 2009
shttp://en.wikipedia.org/wiki/Zugdidi_Botanical_Garden
9Different official data sources thathe estimated population range of Zugdidilunicipality is between
69 000and 75 000people The difference presumably is due to movements of displaced populatians t

Abkhazia and other territories.
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are distributed according to theconditions and opportunitiesfor agricultural
developmentand tend to concentrate more and more in therder of the city itself.
The Zugdidi Municipality ithe second biggest settlemeat internallydisplaed people
in Georgiaafter Thilisi

The Zugdidi Municipality shows the highest rate of population densityénwestern
region of Samegrelo. January 20d&ta show that there ar@39 personsi. The 2002
censusrevealed thatethnically, the region is 98.2%eorgian .9%Russian .1%
Abkhazian .1%Ukrainian and 0% other groups. The Municip&y includes 31
territorial bodies and 58 villageshe city population is shown in Table"“1.

Number of Residents 2011 2012 2013 2014

Residents (in thousands) 7519 76.70 7510 74.80

Employment and Economy

Unfortunately employment numbers are not available, however teenployment
trendsin Zugdidi Municipalityrom 2006to 2013 are availableand presentedn Table
2.11

Different Sectors 2006 2007 2008 2009 2010 2011 2012 2013

Agriculture 3150 3200 3250
Industry 2986 3084 1953 2225 2274 3014 2940 2850
Service Sector 2800 3362 3393 3681 3330 4148 4020 4080
Total 5786 6446 5346 5906 5604 10312 10160 10180

The economy of the municipality is divided inégriculture, Industry, Construction,
Transport, Trade, Hotels & Restaurantsith the largestportion at 25% represented
by the constructon sector in 2009, followedby Agriculture 23% and Hotels &
Restaurants 7% (Pic..2)

RegionalStatisticsOffice
Figures havebeen processed according to Regional Statistics Office d&sf-employedare

considered all thos@wning 2 ha or morein private plots of land

12Data covers the wholéunicipality
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Hotels and
Restaurants

Industry
9%

Figurel. Sectoral Structure of Zugdidi

Municipality Economy. Source: Zugdidi Municipality , 2009

Two large enterprises a paper factory(4500 employees) and ceramia factory (2000
employeespperated until thel990s along with otherlargeand smalimanufacturing
businesses By Januaryl, 2010, the industrial enterprises numbered 17, with a

production value of about 26.6 mdh GEL and employing 527 persons Some
enterprises are seasonally or temporarily closethinly due toa ladk of investmens

and outdated equipment.Today most products includdazelnus, wheat flour, inert
materiab, teaand breadPercapita GDP is 1845 GEL.

B Samegrelo-Zemo Svaneti
| Imereti

B Adjara

B Abkhazeti

m Thilisi

m Racha Lechkhumi and

Cvemo Svaneti
B Samtkkhe-Javakheti

Figure2. Distribution of Economic Subjects Registered in Georgia by Regions (According to the

situation by September 1, 2009)

The Regional Chamber of Commerce represgrhe business society of the regipn
with 130 registered companies and firms. The most important tasks of the Chamber
are to represent and protecthe interests d its members in Georgia and abroad,
promote market principles assist regional businessmen to create their own products
and explore new marketsas well as help the region to attract investments.

Zugdidi is rich in geothermal resources. The finsitiativesto develop the fieldwere
carried out inthe 1960s when two pumping stations were bulltthe first near the
thermalsources and the second in the cergrof the city. The second pumping station
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suppliedgeothermal water tothe existing central heatm system. During thevinter

the systemsupplied3000ni/day of geothermal water for 45086000 nf in residential
houses and public buildings. Howevttte efficiency ofthe system wasmuch lower

than expected,due to technical reasons and circumstancésiother attempt to
develop geothermal heating was carried out with-& borehole at the Zugdidipaper
factory, for heating and technological purposes. After three years of successful
exploitation, thesourcestoppedbecause of new wells drilled in Tsaisbt far away.

Thus, the conclusionsiade regardinghe practical use of geothermal watefr®m the
ZugdidiTsaishi fieldsire that fields wee developed without prior study drilling new
wells was not studied in connection texisting heating systesmandsometimes even
hindered the functioning of the existing system; environmental problems were
completely ignored; the developments were frequently marred lbsxamples of
violations of thebasic rules of the systeplansand constructiort?

Under the SEAP arefficient management of geothermal resources in Zugdidi is
considered one of the activitiewith great potentialeconomicpossibilities, but needs
additional discussions artkcisions A study must be carried out toevaluate the
possibility of restoringhe old geothermaivells.

Governing Body

Zugdidi City obtained h e s t selfgaverrme fn ih @014which means it can elect

local municipal and legislative representatives to the City Couratording to
Paragraph 2 of Art awoh 8eHAGv eorfn bodicastiiaiites gani ¢ L
can promote nvestments, approve employment prograrasd approve infrastructure

and other programs.Zugdidi City Hall and Zugdidhe City Council areresponsible

for cooperation and consultation witlonors and eher stakeholders.

Strategic Plans and Trends

According to the mediurterm development programl of Zugdidi Municiplity for

20132017, the city plansan ecofriendly admiit r at i ve uni tweltkby 2017
organized infrastruare, growing infrastucture, strong civil society,a variety of

medical and social services, improved cultural, educatiandl sport programs, a

tourist infrastructure effectivewater supply and sewerage systems, effective treatment

facilities and guaranteed uninterruptalgeo w e r slo prgelr ¥ @chieve thse

objectives Zugdidiwill develop he following priority areas:

1 Create anattractive, supportive business environment for SME development and
employment;
1 Implement infrastructure projects to provide higjuality anddiversifed services to
the population
1 Provick appropriate services to the population in social and healthcare fields;
Improve the cultural, educational and sport organizations material resources;
1 Create atourism-riendly environment.

=a

BUSAID.Zugdidi-Ts ai shi fi el dds geot her owenliewwat ers practical us
14Zugdidi Municipality Medium-term Development Progran20132017
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Thesetrends are consistent with the State Straté&fpr the Regional Development of
Georgia 2012017 Acor di ng to the third chapter of ¢t}
of Munici pal Ser viheer iamrdi tlynftreassk s ueft ut Bé, cc
develgpment are as follows:

1 Water Supply Sector Development;

1 Municipal Waste Management;

1 Transport System Development.

According to the Zugdidi City General Land Use Plan of 2809ossible trends of
Zugdidi Economic Developmennclude transport and engineering infrastructge
availability of weltjualified, experienced w&force in large enterprisesgeveloping
housing inZugdidi and itssurroundings andieveloping aoad network which offers
favorable conditions for largecale proessing enterprises. Among highkpriority

issue$’ the 2014 budget envisagélse street lighting sector developmenhuilding
repairs, repair of drainage networkand other projects related tcequipping theCity

with necessary facilities

THE SUSTAINABLE ENERGY A CTION PLAN

After the status of seljovernment wagyranted to Zugdidi inFebruary 2014y the

central Georgian government, the powers of the City government changed and

expanded. This includdmth its commitmentstoward the Cityandh e whol e r egi on
developmentand raisesnew challenges for the government to drive a process of
sustainable developmemtver all the Municipality ad the SamegrelZemo Svaneti

Regionin the next five years. This createsan urgent need to develop the gitd s

resources, includinguman, technologicaindfinancial.

The SamegrelZemo Svaneti Regional Development Strategy Docunfent2014

2021 points out 0 S a me-geme Bwvaneti will become one of the fastest growing
regions in Georgia by 2021, with stable economy and socielell-being The region

will be distinguished by strong transport and communications sectors, dynamically
developing industry, tourism and agriculture, processing and small business sectors,
innovatve entrepreneurial and researcprocessesan attractive investment climate

and infrastructure, significantly increasing revenues, existing industrial powers and new
marketsto promote a higherstandardof livingandthe well-being of the populatiog*®

The SEAP will help transforrdugddi into a Sustainable Development Centéo
support these processes.

15State Strategy of Regional Development of Georgil 02017
16Zugdidi City General Land Use Pta 2009

1’Explanatory noté on Zugdidi Municipality Budget Project and Priority Document

18Decree of the Government 1 3 bR approvalof SamegreleZemo Svaneti strategy of 201#4
2021.
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Strategic Planning and Increas ing Local Opportunities
SinceZugdidihashadlittle experiencein slf-governmentthere is no general plafor

the city developingts strategies and priorities Therefore creating &ity development
plan is a priority, and the SEAP will be contribute tsustainableeconomic
development of the city These twoplans (City Development and the SEAP) have to
be interconnected and coordinad. In addition, the city should be involvedprojects

of regional and national significance to ensure its sustainable developmnent
socioeconomic growth while reducing CO2 emissions.

The SEARvas created usingxpert opinions discussed with managitgaures of the

city. It has to be integrated into the City Development Plan as soon as possible. The
latter will cover Zugdidi City, Zugdidi Municipality and SamegiZémo Svaneti
Regi onsd d isfiplaesr amdh strategi®@ trends.Mo determine thec i t y 8 s
functional positionand to determine the main priorities and work onthem, it is
necessary to include the SEAP prioritieand these sectors can provide the basis for

the Zugdidi SEAP, including afisport, Buildings and Infrastructurgvgste, street
lighting, and green areas).

Before discussing strategic views and prioritiesyever,particular attention should be
paid to increasing theopportunities for the governing body of Zugdidi and other
sectoral representatives to implemetite sectoralmeasuresnecessary. This includes
a need forspecializedtraining as well astechnological and financial assistance
increase the potentiadf the city and region.

Sectoral Development

The Zugdidi City SEAP was developed in 2014 and incladegearsncluding 2020

To do this the emissioneeduction strategy for all sectors discussed in the SEAP has
beendivided into two periodsshortterm (201406 2017) and longerm (201848 2020).
Measures planned under the shaerm period are more specific ancethiled while
longterm period measures are discussed in more strategic terms requiring further
research, planning and feasibility study. This approach is fully consistent with the SEAP
guiding methodology.

The sctoral strategy of GHG emissions reductitvas been developed for all sectors
in the Zugdidi SEARconsideringhe CO, emissions growth rates of 201&s abaseline
year emissioginventory, until 2020. The following areas have badantified.

Transport Sector
Shortterm:

1. Urban planning strategyevelopment;

2. Successfudompletion of initiated and implementing projefts GHG emissions
reduction fortbe transport infrastructure development:
a. Construction of a bridge connecting Tsaghveri and Javakhishvili streets;
b. Construction of additional bridgesver the Chkhoushidiver,
c. Asphalting thecity bypass road Sh. Khubulava St.
d. Pavingpther internal central streets.
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Longterm:

1. Implementaing measures formulated and agreed under the urban strategy;
2. ldentifymeasures requiring feasibility stes, incluthg four bridges:
a. A bridge in the southern part of the city to connect Gdsitand
Constitution St;
b. A bridge in thecenterconnecting Kedi&t.and Saint Petersbui$t;
c. A bridge incenterconnecting Dadiani and Gul&aeets;
d. A bridge in the northeasterpart of the city connecting Tsereteli and
DemuriaSreets.
3. Creationof pathsfor pedestrians and cyclists.

Public Transporshort-term strategy:

Prepae adetailed strategy of public transport developmeéhat will increase comfort
and attractiveness, and takepublic transport service improvement measures,
including:

Create aservice park for the city municipal transport;
Construct Bus Stops for pedestrians;

Installsmart eschedule traffic boards;

Renew city municipal vehicles;

Determine and optimizenternal transport routes;
Take measures to reduce trafficongestion

o Q0o

Public Transport bngterm Srategy.

1. Increase the percentage of renewable fuelconsumed by theMunicipal
Transport Fleet (biodiesel from used cooking oil colesttfrom Zugdidi and
Anaklia restaurantspiogas from landfills andfom wastewater treatment
facilitieselectric transport, etc.).

Private Transport Shofterm Strategy:

1. Developan efficient parking policyith realistic fees are collected anmhrkirg
spaceslesignatedn the city center.

Private Transport Longerm Strategy:

1. Createtechnicalvehicleinspection and fuel quatistandards.
2. Create policies that motivate vehicle owners to reduce emissions

Buildings Sector

Due to a high potentialfor renewable resources in Zugdidi Municipality (geothermal
waters, biomassncluding hazalt shelk) an assessment of these resources astion
planfor the buildings sector are priorities. After thisgsnewable energin the private
and municipasectors will be expanded

Buildings SectoBhortterm Srategy.
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1. Prepae arenewable energy strategy and action pfan residential buildings
(for heating;

2. Takesimple energy efficiency measuresesidential areas, especially in more
densely populatedeighborhoods withnternally displaced persons.
a. Install energyefficient bulbs (as well as LED bulbs with motion sensor

detector) in common areas of residential buildings;

Insulaé common areas of residential building entrances;

Insulde attics and wallef IDP settlement buildings;

Insulaé roofs of private houses;

Replae old windows withdoubleglazednes.

®ooo

The bngterm SEAP envisages measuresrésidential buildingsuch as increasing the
amount ofrenewable energjor heating(geothermics, bionss, sun).

Municipal buildingshsrt-term measuresnclude

1. Thermal insulatiorior kindergarten roofs;
2. Replacing lightqhwith energyefficientbulbs énergyefficientbulbs with central
control system).

Longterm measures for municipal buildingslude

1. Use of waste biomass pellets in municipal buildings (pilot projects);

2. Heating/coding supply of Zugdidi City Municipaligiministrative buildingsith
heat pump and heating and cooling system and modern enesgjjicient
technologiesn other areas of tk Municipality

3. Use of solar collectors in kindergartens.

Municipal Infrastructure Sector s
The Municipal Infrastructure Development Stratdgy 2016includesthree subsectors

1) capture and burnmethane (CH,) from old and new landfills of the
municipality It is possible use the gas in ttransport sector

2) improvethe energy efficiency in street lightingy(stages).

3) expard green zones of the city. Landscaping measures intb&ugdidi
Botanical Gardemanda new city park5ha).

SEAP development methodology and summary

The Zugdidi SEAP development methodolatjgl not use a fixedbaseline yeasince it
must take associated risks witlthe city development processedsto account. The
methodology takes thduture developmentf the city andthe inevitable increase in
emissionsnto account until2020. This increase reflected in theBAU scenariovhich
is presentedn detailin the Transport chapter.

A summary of inventory results of 2012 2020 andthe assessment of emissigates
savedby implementation of SEAP measures are given below:
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Table3. GHG Emissions in Zugdidi in 2012 and 2020 BAU scenario (tons CO 2 eq.)

Sector 2012 2020 (BAU)

Transport 30122 39583
Buildings 12740 18507
StreetLighting 225 282
Waste 3578 6892
Total 46666 65264

Table4. Emissions Savings in different sectors according to Zugdidi SEAP

Sector Saving (tons CO2eq)

Transport 6 980
Buildings 3410
Street Lighting 226
Waste 4792
Landscaping 315
Total 15723

Figure 3shows emissiandistribution by sectors in accordance with the BAU scenario
between the baseline year of 2012 and 2020.

Figures 4 7 show increasgin emissions in different sectors for the BAU and the
SEAP scenarios.

2020 (BAU) 2012

m Buildings
Waste

m Transport
m Public Lighting

H Buildings
m Public Lightingm Waste

m Transport

Figure 3. Distribution of emissions by sectors between years 2012 and 2020
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Figure 4. Increase oémissions according to the BAU and the SEAP scenarios in transport sector
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Figureb5. Increase oémissions according to the BAU atfte SEAP scenarios ihe building sector
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Figure 7. Increase oémissions according to the BAU and the SEAP scenarios in waste sector
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TRANSPORT & ROAD INF RASTRUCTURE S

Sector Overview

Mai n Georgian highways pass through Zugdi di

to Mestia and Anakljahowever afterthe AbkhazanGeorgian conflictthe Thilisk
Sokhumi roadwas closed near the village of RukhThere is a total of 591 km of
motorways covering theMunicipalityof which 351 are asphalted and 240 dirt or gravel
In Zugdidi itself the total length of streets 170 km, including 91 km aspteal, 79 km
gravel or stoné?

Roadconditionshavesignificantly improved compared to previous years. Internal rural
roads have been repaired through sources allocated by central and local budgets,
asphalting of Ingif Octomberi-Kakhati and Kakhad Orsantia motorways along with

city roads has beenfunded by the Municipal Development Furahd the process
continues A total of 15686472 GEL was spent amadworks in 20162013

Error! Reference source not founds a map ofZugdidishowing a welbrganized semi
adial sreet network in the center, but where theinterconnection of territories in
southern Zugdiddividedby the railway is complicatedndisolatesparts ofthe City
since there is no passage from one side to the other

197ugdidi City Hall.
20zugdidi City Hall.
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Buses ensure regular transportation B2 local and 56 suburban passenger routes
The LLCO Mu ni ci p a{céarriespassesgeraitho Bodganao
fees on local and suburban routes. Three bus stations atickeat office connect the
buses according to routes, from where passengers travel betvadlemain cities of

Figure8. Zugdidi Street Plan

type

Georgia. Out of 21 buses, 14 serve the city and 7 serve surrounding villagé&o

minibus companidgs EraLLC andDakaGeorgiaLLCh alsoserve the city. Information
on passengers and vehiclspresented inrable 5.

Table5. Zugdidi Local Municipal Transpo

rt passengers and kilometers covered

Carried Passengers

Transport Tvoe (thousands) Trar::t.' Covered distance Rl Iy
Companies P Qu. ity km
(unit.) -
Daily Annualy Daily Annualy Cazall | PiEge | MBI
ine | | gas
0Zugdi ( Shuttle bus
Municipal
unicipa 4116 | 1481760 | 14 2058 | 740880 14
Transport»
LLC
‘ Shuttle mird
D
axa bus 3120 | 1123200 26 1230 | 442800 26
Georgia LLC City
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Shuttle mini
bus 952 342720 7 1050 | 378000 5 2
City

0Er ad [Shutle mim
bus
intercity

8188 | 2947680 47 4338 | 1561680 0 41 2

The rumber of motor vehicles registered ithe Municipality by the Service Agency
tripled between2003and2013 Zugdidi residents own about 80% of the vehicles.

16000

14000

12000

10000

8000 " Number of
. Vehicles
2000 I I | |

2003 2004 2005 2006 2007 2008 2008 2010 20112012 2013

Figure9. Increases of vehicles registered in Zugdidi Municipality 2003 -2013

The increase ivehiclenumbersis expected to continugresultingin increaseof GHG
emissions Thus energy efficiency in the transport sector is one of the most important
SEAPRobjectives. Monitoring and surveyhave been conducted to determintaxi and
private/commercial trucktraffic. Drivers were polled and vehicles counted during
different periods andn 19 different parts of the city. It is estimated that 22% of buses
usegasoline, 1% usealiesel and 65%se naturabas This is illustrated in Table 6.
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Motor vehicles

Vehicles serving

Small

. . L . Trucks (up
Vehicles (except fo_r t_aX|s Zugdidi Municipality Motorcycles Buses Mini - Taxis 0 2 tons Heavy
and municipal and other transport buses . Trucks
. _ carrying
vehicles) facilities .
capacity)
By fuel type
Gasoline powered 8 700 12 41 95
Diesel powered 2 150 15 14 33 15 12 25
11
Natural gas powered 268 0
Total 11118 27 41 14 33 25 12 30
. 24 15
Annual kilometragékm/car) 12 000 18 000 1800 52 920 873 600 8 400 7 200
Average fuel consumption
. 1
on gasolinel(100 km) 9 8 3 °
Average fuel consumption
. 12 21 1 7 12
on diesel {100 km) 8 3 35
Average fuel consumption 700 11
on natural gasn®100 km) ' .00
Total gasoline consumption 13
(litre) 9 302 040 38 880 2214 0 0 3380 0
Total diesel consumption 2 043 360 32 400 155 585 106 704| 16380 12 63 000
(litre) 096
Total natural gas
222 869 0 0 0 188 760 0

consumption (rd)
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Fuelstations including one km awaywere also surveyed for the SEARFifteengasolinadiesel and
3 natural gas stationsserve Zugdidi. Brands ar&ulf (3), Socar (2)(Gas+liquid), Mé&ol (3),
Rompetrol (3), Lukoil (1), Crystal (1)pnd pivate (4) non-branded. The survey showed tha®0-95
tons of fuel and °® natural gasare sold daily or 2775 t. offuel a month (30 dgs). Including:

Gasoline- 1 942 t.

Diesel- 833 t.

Natural gasd 21n.

1 Liquid gas 1 m3 (transit vehicles generally)

= =4 A

According to Table 6,annualtotal fuel consumption in Zugdidi amountad 9.5 million liters of
gasoline, 25 million liters of diesahd 412 000 rhof naturalgas.The fuel station survey showed a
total of 33,300 t/y. TheGHG inventorywasbased on thealata from the table, however, it includes
fuelconsumption by vehiclesoming fromoutside e.g.on inter-city routes.Fuel consumption lmars
transiting the territory should beadded for accurate record keepirtgpwever due to thelack of
information on transit traffic and incoming flovemly dataon registered vehicles have been used.

Methodology

The baselir year for the transport sectorlike other sectors is 2012 GHG emissions are calculated
with a formula adapted forthe intergovernmental council's (IPCC) methodology level 1 sector
approach forthe local level, which is based on actual fumisumption data.

Carbon Dioxide emissiof§gC0O2) =
O0; {Actual fuel consumption ji (unit) x caloric value of fuel i(M@4tper unit)
x carbon emissions factor (TC/MW.h)/1000 x oxidized carlpamtion i} x 44/12,
Where lower index refers to sector and lowendex i- type of fuel.

Emissions for other gases with sector approach were calculated via following formula:
GHG emissiongGgGas)=
C1Ci {Actual fuel consumption ji (unit)
x caloric value of fueli(MW.h/per unit)
x Gas emissions factor ji(TGas/MW.h)/1(000
The IPCC typical values of carbon emission factors (carbon emission per energy unit) and transfer
coefficient (fuel's heat of combustion, i.e. caloricity) have been considered for calculations since 1996.

21 Basic energy unit inlPCC methodology is Terajoule, while in the SEAP methodology it is MW/h, that is
why MWr/h is used in the text
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Transfer Coefficient CENIT
Type of Fuel Unit (MW/h unit) Emission Factor
(Ton C/ MW.h)
Gasoline 1000 liters 0.01 0.247
Diesel 1000 tons 0.011 0.267
Liquid Gas 1000 tons 0.013 0.227
Natural Gas 1 million n¥ 0.009 0.202
Firewood 1000 nt 0.002 -

The arerage emissianfactor from the electricity gridwas applied in 2012which was0.136 kg
CO,/kWh. A small portion of carbon in fuel is not oxidized during combustion imatst is oxidized
later in the atmosphere. It is calculated that roxidized carbon is storethdefinitely Typical values
of oxidized carbon recommended by the IPCC and used for ZBO61 inventory are givem Table
8.

Portion of Oxidized
Fuel

Carbon
Oil and Oil Products 0.990
Natural Gas 0.995

Different gas emissi@factors forthe transport sector are given belown Table 9.

GHG Gasoline Diesel Natural Gas

CH, 0.072 0.018 0.18

N20 0.002 0.002 0.0004

Global warming potential values (GWP)tbesegasedor converting methane and nitrous oxide
into carbon dioxide eqwalent are presented in Table 10

Gas Life Expectancy, Years 100-year GWP
CH,4 12+3 21
N-O 120 310
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A guidancedocument? has been developed by the Joint Research Centre (JRC) for the MGCe
Eastern Partnership member cities, according to which these cities are given a choice to determine
mandatory reductions of emissions through three alternative approaches:

1. Reduction for fll emissions of fixed base year;
2. Per capita emissions reduction for fixed year emissions;
3. Reduction by Business As Usual (BAU) scenario for prospective emissions of 2020.

The Zugdidi SEAP uses emissions reduction calculations for the BAU scenario. Tieete/aa
options of scenario construction described by the guidaieeument

1. The city can develop its own methodology, whighl be evaluated by the JR&er,

2. The city may use national ratios indicated in the guidatmeaument,developed for the
Global Amosphere Research (EDGAR) project CIRCE employing an emissions
databaseThe POLES (Prospective Outlook for the Lotgym Energy Systenté)method
has been used, and considegsowth of energy consumption due to population and
economic growth. Accordingo the baseline year, the BAU scenario calculdteslevel
of emissions for 2020 assuming that current trends of population, economy, technologies
and human behavior will continuandthat no national measures will be taken towarals
reduction of emissins®.

The first approach has been applied in case of Zugdidi, i.e. its own methodology developed similar to
the second approaclAs in the secondalternative national growth ratios are being taken but there
are differences:

1. The ratios havenot been obtained from research conducted outside the country, as JRC
ratios, but in accordance with the BAU scenario results basedhenMARKAL-Georgia
model createdat the national leveland used for creating low-emissios and energy
strategies forGeorgia. Therefore, these ratiodetter reflect the current situation and
future plans of the country.

2. The ratios are available at the level of total emissiand at different fuel consumption
levekin various sectorsallowing for better mitigation measurgdanning

3. If there are population and Gross Domestic Product (GDP) growth projectionshat
municipal level, projections may be ugednodify MARKAL-Georgia national ratios.

22HOW TO DEVELOP A SUSTAINABLE ENERGY ACTION PLAN (SEAP) IN THE EASTERN PARTNERSHIP AND CENTRAL
ASIAN CITIES"b GUIDEBOOK, European Commission Joint Research Centre, Institute for Energy and Transport, Luxembourg:
Publications Office of the European Union E European Union,

23U.M. Doering, G. Jansselgenhout, J.A. van Aardenne, V. Pagliari (2010), CIRCE Pepc.1, Climate Change and Impact
Research in the Mediterranean Environment: Scenarios of Future Climate Change IES report 62957.

- A. Pozzer, P. Zimmermann, U.M. Doering, J. van Aardenne, H. Tost, F. Dentener, G: Béaesenst, and J. Lelieveld,
Effects of businesas-usual anthropogenic emissions on air quality, Atmos. Chem. Phys. Discuss., 1268617012,
doi:10.5194/acpel 2-8617-2012

24Russ, P., Wiesenthal, T., van Regenmorter, D., Ciscar, J. C., 2007. Global Climate Policy Scenario8Gaari beyond.
Analysis of GHG Emission Reduction Pathway Scenarios with the POLES and @Bvmodels, JRC Reference report EUR 23032
EN. http://ipts.jrc.ec.europa.eu/publications/pub.cfm?id=1510

%) RC Report, 0 An ap{as Usaatscenanidrojéctiomto ZROsfar theeGogenant of Mayors from the
East er n P amzhtpe/edganjic.pcieyropa.eu/com/JRES_CoMEast_report_BAUprojections2.pdf
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Applying thignethod, a Excelbased softwar@rogram,muniEIPMP (municipal emissions' inventory,
projection and mitigation measures plannjritgs been developed by the USAID funded "Enhancing
Capacity for LowEmission Development Strategies Clean Energy Progrdins$ the basis foBAU
scenario projectios based onthe MARKALGeorgia modeland can beadapted to specific
municipality inventaes The BAU scenario has been developed for Zugdisingthis software.
Applied ratios are shown belowlable 14.

In addition toGHGs other local transporirelated pollutants have been evaluate@pecial software
COPERT IV (Computer Programme to Calculate Emissions from Road Transfror) the
European Agency has been applied and is widely used in Eundpenation in Georgia and its
regionsneed to be adaptedo the COPERT IV model, sinceery much information is lacking
COPERT IV allowghe approximate evaluation of emissiom® the basis of standard values of
properly selected initial dateDue to the fact thattechnical inspectionof vehiclesare not carred
out, and the information on fuel quality is lackitige true values of pollutant emissions are likely
much higher than the values shown here. As for the number of vehiclefuahdonsumptionthey
are tailored to specific locationdJsing COPERTmakes itpossible to regulatehe database and
create preconditios to calculate emissions fromime transport sectot so certain data categories will
be added.The resultscan only be applietb see emission trendand determine which are most
likely to increase or decreasas a result of measureaken

The followingadditionalpollutants have been assesseith the COPERTsoftware

- Heavy metals: Leg@®b), Cadmium, Copper, Chromium, Nickel, Selenium, Zinc;

- Volatiles: Volatile Organic Compounds (VOC), Namethane Volatile Organic Compounds
(NMVOC); Non-volatile: Carbon Monoxide (CO), Nitrogen Oxides (NOX, NO, NO2,
NH3), PM, OM, EC, FC;

Direct GHG emissions have been assesg€f)2, N20 and CH4)for all vehicles registered in
Zugdidi (according to Table 1and compared with the results die inventory.

Base Year Inventory and Baseline Scenario of the GHG Emissions (2013 6 2020)
The dructure and the badie year inventoryof 2012 dataregarding fuetonsumption by Zugdidi
Transportinclude the followindypes of transportation:

1 Municipal service vehicles;

1 Public transport (buses, mibuses and taxis);

1 Private and commercial transport.

According to the SEAP development methodology, fuel consumption by navigation, air traffic and
railway is not consideredsince travelling by abovementioned facilities is not within the city's
territorial limits.

Fuel consumption in Zugdidi transport sector reached about 120 thousand MWh in 2012.
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Subsector bz Diesel Gasoline Total
Gas

Municipal Vehicle Fleet 0 347 369 717

Public Transport 1761 2988 1267 6017

Private & Commercial Transport 2080 22716 88 397 113194

Total 3841 26 052 90 034 119 927

Emissios of GHGes from the transport sector reached about 30.6 thousandstaiCO, equivalent
in 2012.

Subsector e Diesel Gasoline Total

Gas
Municipal Vehicle Fleet 0 92 92 184
Public Transport 361 792 316 1468
Private & Commercial Transport 426 6 020 22 024 28 470
Total 787 6 904 22 432 30122

Emissions of other local pollutants of 202012are presentedelow (Table 11).

S s
2010 2011 2012 2013
1 PB kg) 4,11 4,24 4,42 4,55 11%
2| Cadmium (kg 0,12 0,13 0,13 0,14 17%
3| Copper kg 52,37 53,46 55,84 57,42 10%
4 | Chromium kg 2,08 2,12 2,22 2,29 10%
5 Nickel (kg 1,02 1,04 1,08 1,10 8%
6 | SeleniumKg 0,14 0,15 0,15 0,15 7%
7 Zinc (kg 22,99 23,37 24,33 25,01 9%
8 vOC 41511 417,60 425,35 439,16 6%
9 NMVOC 401,33 403,02 410,31 423,63 6%
10 co 3 755,34 3 826,80 3951,54 3951,54 5%
11 CH4 13,75 14,53 15,02 15,53 13%
12 NOX 262,49 270,47 281,14 289,61 10%
13 NO 249,73 257,11 267,07 275,16 10%
14 NO2 12,59 13,26 13,87 14,21 13%
15 N20 0,94 1,00 1,04 1,07 14%
16 NH3 0,31 0,32 0,33 0,34 10%
17 PM 8,32 8,70 9,37 9,42 13%
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Total GHG emissionincreasesaccording to the MARKAIGeorgia National Model ar@resented
below:

Sector 2012 2013 2014 2015 2016 2017 2018 2019 2020
Transport 1 1.05 1.10 11 1.19 1.23 1.3 1.29 131

Due to the absence of local projection®r gross domestic product and population growttine
national projections without modificatiorewre usedfor Zugdidi. According to the baseline scenario,
GHG emissions from the transport sect@re 40,000tons of CO, eq. for 2020.

Increassin GHG emissions in transport sector are given below:

Transport summary emission
= 45.00
40.00
35.00
30.00
25.00
20.00

thousand tonsCO2 eq

15.00
10.00
5.00

0.00
2012 2013 2014 2015 2016 2017 2018 2019 2020

Emissions Reduction Action Plan from Zugdidi Transport Sector

Transport plays a key role in o d aogiétystaking thenmto workplaces and schools, shepnd
medical facilitiesTransport helps geagricultural products to marketsaw materials to factories,
office inventoresto organizations and finished products to shops. It unites families and friends to
communicate and help each other. It allows politicians and businesspersons to establish direct
contacts and promote problersolving and business relations.

Transport consmes significant amousof energy and fossil fuselre mainly used today, but these
are increasinglgssociated witttHGe mi ssi ons i nto the atmosphere.
social and economic challenges require switching over to public transpectrielor other less
pollutingprivate vehicles, going on foatsing bikes and better city planning In highly developed
countriesovercoming dependence on cars is already taking peeeloping countrieare reaching
towards a greateuse of publictansportand making imore sustainableAlthough overcongestion is
not asacutea problem indevelopedcountriestoday, the fast pace @conomic growth indeveloping
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countrieshas meant unregulated usemfvate vehiclegand a lack of public transporoficies, all of
which requires urgent measurebraffic noise, security, air pollution ar@HG emissionsre making
such cities less attractive for investpend causing them to invest elsewhere.

Zugdidi, like other citiedjnds itselbbetween these twaealities. There are 160 privately owned cars
per 1000residents, approximatelytwo and a haltimesfewer thanin Western European cities,
howeverZugdidi residents prefer large, inefficient vehg;las elsewhere iGeorgia. Ar pollution

and trafficcongestioncaused by ladof mandatory technical inspection and fuel quality raising

the rate of GHG emissios. Therefore, anaction plan orreducingGHG emissionsn the transport
sector primarily inclde measures improvingaffic flow, transport infrastructure ad public

transport services as well aother waysto use vehicles and efficient technologies.

The necessity to implememheasures to resolve transportdgeswas identified by assessifogmer
geneal plansand their successeand failurestasolving traffic regulation anichproving public
transport comfort and servicesThe new neasures are divided intihe following groups:

1 Road infrastructure and urban planning (activity WR1P3);
1 Public transport (activity PBTA PBT3);
1 Private transport (activity PRTA PRT3);

Developingstrategies and detailed action plangeyfor all three directions At the three following
strategies areecessary to fulfil measures and reduce emissions:

1 Urban Planning Strategy and the ActiomPla
1 Municipal Public Transport Development Strategy and the Action Plan;
1 Parking Strategy and the Action Plan.

Implemening theZugdidi SEAP measures will reduce Gfinissions from the Tram®rt Sector by
6980 t. CO, by 2020.
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Expected Energy Expected
Subsector Department/Person Savings (MW/h) Renewable
s and fields Main Measures (by subsectors) or Company in Start/En Cost from an Activity Energy Expected CO2 Emission
of activit Charge/ if the third d Date (MW/h) Reduction from an Activity (T)
y party is involved
Transport total 14 951 0.35 6 980

PT1. Public Transport Service

Improvement & Promotion: Service

Fleet Development fothe City Municipal

Transport;Construct busstopsfor Zugdidi City Hall 2015 Estimation 7570 1900

pedestriansinstallelectronic disfay board;| Transport Department | 2017 required

Optimize and improveénternal transport
Public routes : Take measures to reduce
Transport | overcrowding.

Activity PT2. Renew Zugdidi City Zugdidi City Hall 2015 Estimation 292 58

Municipal Vehicles Transport Department | 2017 required

Activity T3: Municipal Transport Zugdidi City Hall 2017 70 000 035 29

Conversion to Biodiesel Transport Department | 2020 GEL '

Activity PRT1. Parking Policy Zugdidi City Hall 2015 Estimation
Private & Development Transport Department | 2017 required 1514 375
Commerci  “Activity PRT2. Elaborating Technical
al Inspection and Fuel Quality Zugdidi City Hall 2015 10 670 2755
Transport | grandards Activity PRT2. Encourage | Transport Department | 2017 Estimation

Low -emission Private Transport required

UP1. Construction of Tsagveri and e 2015 3500000
Road Javakhishvili connecting bridge Zugdidi City Hall 2018 GEL 733 242
Infrastruct s 2018 14000000
ure and UP2. 4 Construction of Additional Bridgeg Zugidi City Hall 2024 GEL 3210 1059
Urban
Planning UP3.Develop Walking and Cycling Route{ Zugdidi City Hall 2018 Estimation

2020 required 1702 562
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Description of Activities

Up to 400 existing street networks hawveserved areas that can be useddgnple arrangements under
the road infrastructure and urban planning measures:

Activity UP1. Construction of a Bridge Connecting Tsaghveri and Javakhishvili

Streets

Internal city roads are diagonally dividegl the Chkhoshua Rer, however only fourtransport and
three foot bridgeshave beenconstructed Today this is not enouglo connect the network and
ensure uninterruptedtraffic movement. The onstruction of a bridge connectinglTsaghveri and
JavakhishviBtreetsis plannedn the shortterm strategy (for 2015)with a budget of3.5 million GEL. It
will have an important impact on infrastructure in Zugdidi, dpnnecting traffic from factory regions
andseven lower villagesith the city.

Many issues will be resolved, includitige fact that 20 dargrous crossroads and 30 pedestrian
crossings must noyassthrough the existing central route. Until the new bridge opeoars haveo

go through the city center resulting in time and financial loss, causing drivers physical and mental stres:
and therebre reducing their reaction in critical situations. After construction of the bridge, gherter

way will reduce traffic accidénand relaéd damagesaccess to locations on the other side of the river

will be shortened. tiwill be easier for EmergencServices(Medical, Fire, Policéd access all residential
areas.

Total driving time forthe shortened route will bel-2 minutesfor 0.5 km,while at present thecentral
road takes nearly 105 minutesto cover three km.Assuming that 50% of all register vehicles drive
through this route at least once a weethe total amount of distance saved a year will be 725 thousand
kilometers- reducing emissions by about 242 thousand tons.

Activity UP2.4 Construction of Additional Bridges
Four more bridges a planned in thédongterm strategy. These include

1 A bridge in the southern part of the city connecting Gori and Constitutiareets;
1 A bridgein the citycenter, linking Kedia and Retersburg3reets;

1 A bridgein the city center connecting Dadiam@ GuluaSreets;

1 A bridgein the north-eastern part of the city linking Tsereteli and DemuBteeets.

Thesefour bridges will connect city serets along the Chkhoushia Rivédost traffic will passhrough

these streets (about 80% of overall traffidll cross these bridgeshput transit traffic will not They will

link city districts and mainlyhe low coastalzone eastern and southern villagesConstruction is
plannedbefore 2021and alongwith bridge construction newroads are planne@n the tea plantation
andin new residential areaso include them irthe transport network.

Assuming that approximately 80% of registered transport will benefit from the bridges, redbeificd
km distance by fourthe total amount of distance saved Iprivate vehicles will equal 3.65 million km
resultingin a1059 t emissions reduction.
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Activity UP3. Creation of Foot and Bike Paths

Bikesare one of the most populaforms of transportationin the world In 2007,130 million bikes were
produced wortlwide, while only 69 million cars were manufacturiedthe same yearDue to energy
crises and air pollution problems in the 1970s, many European countries decide to promote more
sustainable transportation forngspublic transport, walking and cycling.

Barriers to wider use of cycling can be overcome via following measures:

Ensuring safe walking roads for bikes;

Integrating this issue intather urban planning activities;
Increagng theavailability of bicycles;

Providing technical services and spare parts;
Increagng thelevel of bicycle protection;

1 Increasgpublic awareness and cycling status.

=4 =4 4 4 A

Developing pedestrian areas is equally important, and bothendlbé the city to become future
oriented and sustainable. This impliéetter functionality, saty, sustainable development, enhanced
contacts betweenpeople,a healthier andmore attractive environmentPedestriamareas have a well
planned, weltonnected networkto make it easier for residents to reachheir destinatiors safely,
comfortably and on time. This measure al sate i nc
prohibited.

Creatingunderpasses and clearing the sidewalks of commercial stands will help reduce impediments. A
least two underpasses, awsell as sidewdl repairs areneeded as soon as possitite ensure easier
passage anshfetyfor pedestrians.

Urban planning and infrastructure development for the loeign strategy must take careful
consideration osidewalks andbike lanes.Although nopolicies have yet beetlefinedthe NGO Atinati

is workingon the popularization of cycling and walking.pedestrianstreet could be located inthe city
centeron the banks of theChkhoushi Riveand connecthe adjacent territories of Kostava, Sokhumi &
RustaveliSreets by bridge,with recreational spaces. Thougireet development iplanned for 2017,
traffic restrictionshave not yet been consideredhis will be possiblefeer 2017, thus feasibility studies
will determine where the bike and pedestriamutes will be located, as well as the sites of
oenvironment al i sl andso.

According to the Mitigation Measures Manual for Transport Sé€tar 2kilometer walk or bike ride
can reduce emissions by 417 grafisdayGermanyhas taken appropriate measurégt example only
15% of 13 km distance are covered by cars55%on foot; 30% by bike Although thenumber of
private vehicles is higpheople prefer more environmentally friendly forms of transportation when
possible According toa conservativeestimag, at least 30% of-B km distancewill be covered on foot

or by bike by 2020 in Zugdidir about 5% ototal transportation.Private vehicles covered about 133.4
million km in 2012this figurewill reach 175.3 million by 2020. Therefore, about 2.63iomlkm. of the
total amount of distance traveled by private vehicles and public transaorbe savedresulting ina
562 tons of CQ ¢4 reduction compared to the BAU.

26Technologies for Climate Change Mitigation i Transport Sector, UNEP Risoe Center, 2011. http:/tech-action.org/
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Activity PBT1. Public Transport Service Improvement & Popularization
The demand ér public transport is increasings the population increase#ctivities to be undertaken
in the short term include:

1 Renewal and development of tiservice Fleetor City Municipal Transport;
Creating busstops

Installatng electronic display boards fdransportation;

Creating and developing better citsansport routes;

EE I |

Reduce overcrowding in public transport.

Public transporiemissions are much lowehanfor private cars. Thereforehelping the publidecide to
take public transport isimportant, but it has to besafe, comfortable, fast and availalfervice
improvement and popularization may not reduce private car, usrit its growth will slow down
emissionscompared to the BAUTaking measures to restrict the use of private caslso signgant.
All of these must be arts of awider transport strategy.

Measures that improveublic transport services and public awareness camgpaigmot havea direct
influence on energy consumption and ¢€@missions but they are effective weapon®r other
activities Awareness and behavior change programs redbeeuse ofprivate cas by 10% in developed
countries Thereturn for $1 is $30. >’ Sincethe percentage of public transport use is relatively high in
Georgia dter taking adequate measuresall five directionsthe rate of private carswill probably be
reduced by10% before 2020 and the tansition from private cars to public transport will reduce
emissions by halt According to the baseline scenariemissions by a private vehiclith one
passenger) iZugdidiwill reach 15861 tons by 202@ccording to the BAUIf 10%of the public take
public transportthe emissions of this 10% while reduced by half In other wordstotal emissions will
be reduced by 5%which is al900Gton reductionin CO,equivalent compared to the BAU.

Activity PBT2. Renewal of Municipal Public Transort Vehicles

This measurewill implement thereplacement of old buselsy new, spacious and econoical vehicles
Acquiring 17 new municipal buses is planned ftst, resulting in approximately al0% efficiency
improvement and theeduction of emissions by 5800tons.

Activity PBT3: Municipal Transport Conversion to Biodiesel

The conversion ofpart of the municipal transport fleet to biodieselill involve used comestible oils
collected and delivered b¥ugdidi and Anaklia restaurants and hotels return advertising for these
businesses will be placed on busé@#$e llia State University anithe organization Alterdave launched a
pilot project to create a biodieselproducingmachineto make fuel from waste cooking ail It is being
tested and a project proposal is prepatrashich envisagé#-ton capacity biodiesel equipmetttat can
provide 15-20 buses withenoughbiodieselto save about 2@00tons of fuel per year or nearly 70000
GEL. To carry out the measure proper)ythe assessment of oil storage and of their storage/collection
systemswill be required, needingdditionalfunding

27| Ker, Preliminary Evaluation of the Financial Impacts and Outcomes of the TravelSmart Individualised Marketing Program,
ARRB for Department for Planning and Infrastructure, Perth, Western Australia, 2002.

28Technologies for Climate Change Mitigation 1 Transport Sector, UNEP Risoe Center, 2011. http://tech-action.org/

39


http://tech-action.org/

Activity PRT1. Developing Parking Policy

Parking policys important for reducing emissions. Paid parking increases expenses and parking limits
makeit a less attractive option to use@r. Reducingongestion in central areas impra/gaffic safety

at the same timeRelevant legislatiois needed toestablsh municipal parking companiteat collect

fees b finance public transport, purchase/install metensurban planning reviewnust designatareas

for parking. According to the Mitigation Measures Manual foe Transport Sectot, a 10% increase in

the cost of cars leads ta 3%ownership decreasthus better parking policies can saalout 375 tons
CO,-equivelent emissions.

Activity PRT2. Creating Technical Inspection s & Fuel Quality Standards

The technical inspection of vehiclshouldbecome mandaty in Georgiain 2015 however this is still
unclear. Zugdidi City Hall willalign with the national policies tdevelop vehicle and fuel standards in
line with European onesas this willimprove living conditions and health. Technical inspestigiti
promote better vehicle maintenance. According to the Mitigation Measures Manual for Transport
Sector *well-maintainect a r & sonstimpoh can be reduced by736. Since most vehicles in Georgia
are old the emissions of private cars wile reduced atleast by 7% which will cause &55 ton
equivalent emissions reduction 60,. This assessment also includdRT3Activity results, as it has not
been evaluated separately.

Activity PRT3. Encouraging Low-emission Private Vehicles

The former Activity PRT2 addresses thetechnical inspections of &hicles and fuel quality but
implemening measuresto replace air polluting gasoline and diesepowered cars with new,
environmentallyfriendly vehicles aralso important Measures can includiae promotion of energy
efficient cars, low or zero-cost parking fees for ecdriendly vehicles, low rates for their technical
inspectiors, reduced tarifs for low-emissiontaxis, etc. Since this measure will be implemented in the
longterm and the types of vehicles that will be promoted are not knoweduced emissions have not
been assessddr this category
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BUILDINGS

Sector Overview

The huildings sector of Zugdidi ikey for SEAP This includesmunicipal and commercial buildings
(offices, shops, hotelstc)). A significanprerequisitefor reducingGHG emissions is taeduce energy
consumption irexistingbuildings.

u,)v'ur A

F e

Picture 3. Dadiani Palace in Zugdidi

According to Zugdidi City Hall, there are 132 buildings in the city with total area of 2174898 nft.
See Table below(Table 4). There are generally two types of houses in Zugdidipartment buildings
and onefamily houses. Most are up 50 years old, and some even older.

Table16. Area of Residential Buildings in  Zugdidi

[0 Nl;r:;t;:;sof Quantity Total area (m 2)
1 1-2 ind 13 806 2095923
2 103 39 4 290
3 485 41 49 991
4 10-Aug 16 24 694
Total 13 902 2174 898

Out of 96 multi-family buildings21%are about 30 years old, 54.1%p to 50 and 23.9%ver 50 years
old. Out of the 78975nt of floor space in the apartment§2.3%are equipped with water, gas and
electricity, while7.6% arestill without amenities.Most apartments are privately owned. There are
2,390 families (6,10 individualsliving in apartments in Zugdidiable 16shows areas andumbersof
constructionsin Zugdidi.A list of buildings owned by thilunicipalityis presentedin Table T.
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() Building title Quantity Aream 2 Note
1 | Residential Buildings 96 78 975 10, 9, 5, and threstorey
2 | Residential Private House 13803 2095923 Inner space
City Councild Guberniya, Administrative
building ofthe City Hall 2. Election District,
3 | Municipal Buildings 12 22781.5 Gym, Art Gallery, Choral Music School, Yout
Pal ace, Pl antds Rec
Mechanical Plant, Fire Service
4 | Schools 12 27818 Data from the Resource Center
5 | Kindergartens 16 8 241 Data from NNLEG® preschool facilities
6 | Medical Centers 13 17 722 Monitoringd by visual inspection
7 | Pharmacies (4big, 20 sma 24 1487 Monitoringd by visual inspection
8 | Dental Offices 14 350 Monitoringd by visual inspection
9 | Hotels 2 440 Monitoringd by visual inspection
According to OEdami7§o
10 | IDP Compact Settlements 170 54 810 incomplete subscriberd 1218
household*45r=54810
11 Cateringfacilities ¢afes 32 1150 Monitoringd by visual inspection
canteens)
12 Restaurants (banquet, 11 4 400 Monitoringd by visual inspection
ritual rooms)
13 Banks.& Mlcroflnance 21 6 440 Monitoringd by visual inspection
Organizations
14 Large &Small Enterprises 47 8 460 Monitoringd by visual inspection
Factories
15 | Shops 520 26 022 Monitoringd by visual inspection
16 | Cinemas 3 13 200 1 fact. In municipal buildings 5000 m2
17 | Gyms 2 3200 1 in NNLE o60dishio 2
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18 Police stationzind law 9 5400 Military, Police, Prosecution, Courts,
enforcement
19 | Public Service Hall 1 1200 Monitoringd by visual inspection
20 | Churches 6 980 Monitoringd by visual inspection
21 | Post Office 1 1800 Monitoringd by visual inspection
29 | Slums 4 1005 Monitoringd by visual inspection
30 | Filling Stations 15 375 Monitoringd by visual inspection
31 | Other buildings
14,834 2,382,179
° Address Building Ares Land Areas Property name Condition
Administrative
1 | 90, Rustaveli ave. 2544.50 1100 Building of the City Rehabilitated
Hall
Administrative
2 | 79 Rustaveli Ave. 2303.00 788 Building of the City | To be rehabilitated
Hall
3 ii ezv'adeamsakh“rd'a 3176.70 5 263 Governor Rehabilitated
4 | 58/1 M. Kostava St. 232.9 2 366 Election District Rehabilitated
5 | 222 D. Aghmashenebeli st 1952.60 10 550 Gym Rehabilitated
6 | 28/1 D. Aghmashenebeli s 153.3 1059.3 Art Gallery Rehabilitated
7 | 7 Tsotne Dadiani St. 97.8 194.7 Music School Rehabilitated
8 | 2 Meunargia St. 538.8 2 069 Youth Palace Rehabilitated
. FactoryRecreation .
9 | 12 Janashia St. 2314.70 26 133 To be rehabilitated
Center
10 | 2 Janashia St. 2078.00 5000 FactoryGym To be rehabilitated
11 | 19 (Mtskheta) Gori St. 4925.00 26 153 MechanicaFactory To be rehabilitated
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12 | 13 Tsotne Dadiani St. 977 9672 Fire Station To be rehabilitated

New construction in
progress

13 | Sokhumi St. 1487.20 13161 Fire Station

Total: 22 781.50 103 509.0

Since most buildings wer@gstructed inthe 1960s-80ssome are in need of repairsp to 15 buildings

are under threat of collapse ad#0 arein semiruinous state, yet no decisions habeen madeon
renovations. Materials are usualightweight concrete panels, silicate and clay bricks, building blocks
andwoodenplanks. Individual houses are sometimes made of woo@¥8) and the walls were covered

with tin, tarpaperor boards Most traditional wooden homes have now closed in the first floor
(formerly built with open space) by cement Dbl o
are dangerous. Slopingofs are covered bycorrugatedasbestosor asbestos tilestin or aluminum
sheetng Large lilding roofs are generalltopingwhile others are flgtfor example on most apartment
buildings

Up to 10residentialbbasements are flooded by watand waste, whil®4% of buildingbave previously
been renovated andare comfortable, howewe88% of windows and doors arseingleglazed with
wooden framesOther windows aredoubleglazed oimetabplasticor aluminumat European standasd

Many homeB flats or individual housesave cracks in the walls, ancient Soded tar paper
insulation, or asbestos roofing.

Zugdidiand its citizens aréaking measures to improvieuilding conditions. Somare carried out with
supportfrom the City whilesome arefunded by private ownersln the last 15 years:

1 Up to 90% ofslopingroofs of slatesor tin, have been replaced with galvanizgd and
enametiles

1 Flat roofs of residential buildingsh&t were roofed by Soviet-era tarpaper) have been
replaced with European standaréd3mm tar paper;

1 14-45% of privathomesroofed by slates and galvanizedhigve substitutedarious types of
modern, galvanized and enartilgs,

1 5-7% of private houses have been equipp&tth water, gas and electricity

20-22% of flats and private houses haverbeepaired fully or partially;

The central sewage system of the city being repaired to serve more homeabe sewage

system has been repaired for more than 15 residential buildings, so that flooding of entries

has been controlled;

Up to 300 large and sall trade and residential facilities have been built and renovated;

Two 7- and 8 storey residential blocks have been constructed;

Up to 900 solar water heating systerhave been installed:;

Ceilings and roofs of more than 150 private houses have beenatesl byfiberglassand

40mmstyrofoam

Up to 500 individual houses have been builoyners

1 The nternationalorganization Danish Refugee Council (DRC) built 200 privatedsnf 55
75nt for IDPs in the City and its surroundingsSix hundred houseand facilities in the IDP
areas have been rehabilitated

= =4

=4 =4 =4 A

=8
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1 Up to 30 large and small industrial facilities have been built;

1 1012% of old wooden windows and doors of residential and private houses have been

replaced by modern (double glazedindows

The @nstruction of new buildings in progressshown in the Table below.

Table19. Under - construction buildings in the city planned to enter into operation in the nearest months

® Building Name Address
1 Public Service Hall Sh. Dadiani st.

2 Refrigeration Building Sh. Dadiani st.

3 Fire Service Sokhumi st.

4 Water Supplies (Rehab. annex) Left Bank

5 Hotel (with commercial area) 2 Zv. Gamsakhurdia ave.
6 Hotel 35 Zv. Gamsakhurdia ave.
7 Hotel (with commercial area) Tabukashvili st.

8 Commercial Area (House of Technics OK) Sokhumi st.

9 IDP Settlements block 8, flat 300 b. VazhaPshavela st.

10 | Residential building (Commercial area) K. Gamsakhurdia st.

11 | Residential building (Commercial area) K. Gamsakhurdia st.

Despitethese measures theesidential and municipal buildings sectoZafydidiis animportant source

of energy consumption, loss and therefore saviniggny were built almost 50 years ago according to
low standards for quick and cheap construction. Most do not meet energy requirements: open
entrances, thin walls, and damaged fraumiks, single glazed windows, low thermal resistanete.
Thesebuildingshave a very low potential for saving energy

Total Energy Co nsumption in Zugdidi

The huilding sector of Zugdidi City uses electricity, natural gas, firewbadglnutshels and petroleum
products (diesel, liquefied petroleum gadjhe following table shows the sources of energy
consumption valuesn Zugdidi builihgs for 20120 2013. table 19 shows consumption of these
resources by different types of buildings.
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Table20. Consumed energy resources in Zugdidi 2012 -2013

Electricity Natural Gas Firewood Nut Shell Liquid Gas
Year
kW#*h M3 M3 T Kg
2012 62082 837 1875450 10 510 18 750 36 750
2013 62982 818 3788 780 8 107 17 100 28 763
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Area Electricity Natural Gas Firewood Nut Shell Liquid Gas
M2 kW*h/y 1000 m3/year m3/y tly kaly
Facility Quantity -
*[diesel (t/y)]
2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
Residential
buildings
96 78975
(10;9;8;5;4;3 and 32982
2-storey 32013041 597 1110.72 | 2835.17 8 500 6 200 12250 11 000 36 750 28 763
buildings)
Private houses 15 803 2095
923
(inner area)
Municipal
Buildings 12 227815 | 5068750 :&52 29176 | 2812 |0 0 0 0 0 0
Settlements of
the IDPs
7879

170 54 810 7032 657 918 0 0 1 600 1500 2 500 2 450 0 0
(1218
households *45
.2=54 810 2)
Schools

] 12 27 818 166 855 183 349 38.9 42.9 9 6 0 0 *19.4 *19.4

*(Diesel, Tly)
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6 Kindergartens 16 8 241 15770 20575 0 0 401 401 0 0 0 0
7 | Music School #1 1 4473 17,06 1840 0 0 0 0 0 0 0 0
Medical Facility
8 1 10000 | 1129411 1314%8 120 112 0 0 0 0 0 0
Stwkesds
Medical Center
Large & Medium
g |Osized 47 8460 | 2025574 | °992 | 576664 | 77058 0 0 4000 | 3650 0 0
Commercial 454
Enterprises
10 | Other buildings - - 13730 762 13131 - - - - - - - -
245
2 307 62 082 62 982 36750 | 28763
Totals 456 837 818 1875.46 | 3788.77 10510 8 107 18 750 17 100 194 194

for different constructios (municipal buildings, schools, kindergartens, medical fachtssaried out on the basis of energy audit
information. The remaining amountsf natural gasire noted in thelarge and mediurrsizedenterprises column

* The Socar Georgia Zugdidi office provided natural gas consumption data ofZ8B%or the commercial sector. The dvision
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Methodology

The methodology forcalculatingCO, baseline (2012) emissisand future trends (up to 2020) for
the Buildings Sector was the same as in the Transport Seettwich includescarbon dioxide
emission factors and transfer coefficiers well asmethane and nitrous oxide emiss®factors

resuling from incomplete combstion of fuel They weretaken from IPCC 1996nd shown

below.

GHG Natural Gas Oil Products Firewood,
N hazelnut Shell
1 CHg4 0.018 0.036 1.08
2 N20 0.00036 0.002 0.014

Emissiors reduction potential after energy saving measunasbeencalculatedoy selectingypical
buildings,carrying out energy autdi and evaluating energy efficiency measutiesn transposing
these results to other buildingsResidential housesschools, hospitals, kindergartens, hotels,
educational institutions, shops, offices etc. have significant potential for energy conser&ation.
energy audit must be conducted by trained specialistauniderstand how to improve building
insulation and energy saving measures

It is impossible to asseske energysaving potential o& building through simple accounting/fixing
annually consumed energy quantities (e.g,0kWh/y)a s t h e f i nrlude sizedfdhe s n ©
building A cleaer picture can be obtained by calculating teeergyused per m2 annuallther
factorsmust be taken into consideration tosuch as building typedministrative, hospital, school
etc.), climait conditions, buildingnsulationetc, then compared with national standar@sgnificant
reductiors on energy expenses in buildinge possible bycarrying out measures such as repairing
cracks,automatic hydraulicegulation ofheating systes) and thermostatic valves on raaliors.
Additional insulatiorgreatlyreduces emissions along with reducing energy consumption.

An energy audit should include key issues such as insul@tialis, windows, roofsand floor3,
heating systes) ventilation systels) hot water supply systesy automatedelectricity systens,
lighting,as well as appliancemnd airconditioning systesy The processof an energy audit is
dividedinto six steps: project identification, scanning, energy audit, business plan, implementation
(realization) and exploitation.

To create an overalldocument on energy consumptiomn buildings energy and power
consumption budget standards have besablishedased on eight articles: heating, ventilation,
hot water supply, fans/pumps, lighting, miscellaneapliancesair conditioningand outdoor
equipment.

Dividing the budget into eight sectiomsakes it easier to analysmergy and power consumption
modificatiors annuallyAnnual energy consumption (kWh/ymust be determined as well apecific
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annual energy consumption values (energy consumption fof $pace heating. kWhAy). The
budget for residential and household buildings may be simplifiedctade three articles: heating
(including natural ventilationdhe hot water supply and household (lighting, farm equipment, etc.).

An energy audit of typical buildings Zmgdidi wasconductedusingo Key Number sé6 o
software. A Norwegian ConsultinGompanyi ENSi-founded in 1992, developed simple software
call ed oKey Numberé for a quick calculation
projecting rates for new buildings and reconstruction activities and for assessing -sagngy
measures for existing buildings. Key figures reflect model values of specific types of energy
consumption, taking into account all factors. Comparing measured and calculated values of energ
consumption with key numbers permits a rapid assessment of eredfigjency and energy saving
potential.

ENSI software provides a database for each energy budget article and reflects data obtained afte
carrying out energygaving measures. For example, the ENSI software energy budget article

oHeatingéd i nol uches wat hfithe mo st i mportant

consumption required for heating. The seconc
based partly on construction standards, rules and regulations and partly on experience gained from
variows projects Error! Reference source not foundl. . The third col umn, 0 «
eal technical conditions of a given building selected foan ener gy audit, anc

consumptiondé required for heating (kWh/ m2 vy)

Today the actual exploitation conditions of buildings in Georgia differ substantially from
project/normative conditions. Thus, measured energy consumption may berHiggn the one
calculated e.g. due to water leakage or improper operation of a heating system; or lower, e.g. due
to heating or ventilation system shutoffs. Additionally, along with ensaging measures, an
owner might need to improve the microclimata the building by installing a forced air ventilation
system or improving the existing system. All these will lead to an increase in energy consumption.

Due to the fact t hat i n most cases Omeasur
oOoestienadregly consumptiono, calcul ated values
column of ENSI software have to be wused as
economy. The OENCON measured6 cont ai nesgysaving er r

measures and oafter ENCONO6 column (saving by
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Figurell ENSI Software format for Energy Budget Art

A similar structure is used for other sectors as well (veatitdn, hot water supply, fans and pumps,
l ighting, other equipment, cooling and outdo
budget dGigure2b | e (

Figure12. Energy Budget
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