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Preface

Days of Consortium Project #609573 of the EU 7th Framework Program

RERAM were held in timber processing plants on April 10-20 2015.
Project's group of consultants forestry scientists Professor Teimuraz Kandelaki
from Agricultutal University of Georgia and PhD Mamuka Khoshtaria with
status of coach-experts and their Austrian colleagues Christian Angerbauer,
Thomas Dielacher, Roland Obervimmer taught entrepreneurs in their
enterprises the specific ways and necessary habits of producing environmentally
friendly products. The experience gathered in the leading European countries,
will undoubtedly benefit the efficient use of raw materials and energy resources
in the field of wood and its processing not only in Georgia but also in
Azerbaijan and Armenia.

Georgia's teaching session was preceded by the theoretical and practical
training of Georgian Scientist in Austria, where they were awarded the most
prestigious certificates of qualification.

Photocollage of above mentioned studies and the process of implementation
of their results in target enterprises are given in the booklet; main results were
approved by the European Union, various countries of consortium, including

Georgia and are reflected in the final reports.



L{sgemgdols 30m3gLo ©d dolo ‘339\)3636013 033g09dgb@ S50

Learning process and implementation of its outcomes

Lbgdobo@o  ho@ods Ll “m@dgerdo” 2015 Faool 13-17 o3G0l
30m73gLbm@  mgody@sd  3obpgmsgol  bganddmgsbgarmdom.  1gdobs@ls
gY@ 90mEbgb @mam®a 3 jmddsbools bganddwgsabgemgdo sbggg Ggdbogy®o
s gobsblydo wodyldm@gdoi. bgdobo@ol  Jodwobo@mgmdsls  mgoels
500936900bgb  s3LBHMogeo  9JL3gHE g0 MmmIsL  ogsbgdo, JOolLF0sb
563 g6099M0 s OMESb MbgMzodg@o.

The seminar was held in JSC “Orbeli” 13-17 April in 2015 under the guidance
of Professor Teimuraz Kandelaki. Heads of the company as well as technical and
financial directors attended the seminar. Seminar of the Austrian was superwised

by Experts Thomas Dilicher, Christian Angerbauer and Roland Obervimmer.




Lgdobo@ols @sdmog®mgdols dgdwgy 3mI3sbools byanddwgsbgengdls

2osg3om LgME0g035@ gd0.
At the end of the seminar heads of the company were awarded certificates.



3Mb239M 96300, Landwirtschaftskammer Steiermark, y@sio, ogb@@os 11-13
ngdgdgsano. Conference room, Landwirtschaftskammer Steiermark, Graz,
Austria. Feb 11-13, 2015

30659M96z0s, HIZ, Holzinnovationszentrum 1a, bger®gga0, sgbdmos 9-
10 ;mgdgdgoeno. Conference room, HIZ, Holzinnovationszentrum 1a,
Zeltweg/Austria. Feb 09-10, 2015



1gdobo@ols sdmog@mgdol dgdwgy 3md3sbools bgenddwgsbgergdls

AOJ(33M 1930396530900 S 305 35@gdo
After the seminar the recommendations and posters were handed over to the
heads of companies.

Ll “e@dge00” A3 “Fbws”

JSC Orbeli Tsunda Ltd

3L “d6m” d3L “mdmb byangdo”

Shno Ltd Golden hands Ltd
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30m9JBol gobsgry@do 3mbxgmgbzogdbo mdoaolido ws @gmgdo
Final conferences of the project in Thilisi and Lviv
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Lodo@mgganml sy@s®ygao 9bogg@lodgdo, Bobsga@o
3Mbxg@9bz0o, mdognolio, 2016 Faools 6 dsobo.

Agricultural Univeristy of Geogia, Final conference, Thilisi, 6 May 2016

9300 353doGol 3@mgddol RERAM —ols ‘dgdox0dgbgeno
3068390960 Jogsd @gmgdo, gz@s0bs, 2016 Ferols 18 dsolio.
EU Project RERAM Final conference in Lviv ( Ukraine) 18 May 2016
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Lofo@3mms FgmFdgdol Jgogpgdo s> Gg3mdgbesiogdo
Outcomes of the Reality Check of enterprises. Recommendations

UosJgo@ LBobmpydsemgds “mMHdgo”

JSC “Orbeli”

3®335600L Iglsbgo:

boli 20053599 doggdgano  3md3sbos m@ogeo os@lbes 1991 (gl
30335600 dodomswo Lsddosbmdss s39x0l, 0bgd®og@olomgols Loko-
M 3OmEydcool Jobosgmgdols (kas, dgFgdgds, dmbggls, ©gdgs) o
350950l (o®dmgds. wosbermgdom 40% s@ol Lg@oygao [o@mdmgds,
60% 3o obpogoysey@o 993390900 Lodo@mggeml dob@obomgols.

Background of the company:

Woodworking company Orbeli was founded in 1991. Their main activities of
the company are production of furniture and interior production (cutting,
gluing, sanding and painting) and door production. Around 40% is serial
production and 60% individual orders, all for Georgian market.

30335b0>  dgdo®gmol  dgger, SEo3R0M oy  Lodbgo®m  3md3-
wgdldo, AmIganoi JmoEsgl Lamgoly boggdmdsl, @odmegbody Lo-
Foddmm seyoel, @odmegbody dows s 2oy Lobofymdy @odnls
s bodegd®dm Lobganmlbeml. Fo®@dmgds dJodwobos@gmdl gom (3g3es-
‘do. 3sLybolidygdgero 3o®o: dgls®omb hbsodg (wo®gl@mdo)

The company is situated in an adapted old military complex and includes an
office building, several production areas, several indoor and outdoor storage
areas and several paint shops. The production runs in one shift only. Person in
Charge - Mr. Besarion Chkhaidze (director)

13



36mEadGob / ImdLsby@gdol Lsjomnbgdo:

30mEg]aos  Ibsgds  doMomssw  Ladygsenm  Lodigdogols
(MDF) s 390J5bdy@adydgammols (“ggldg”) ©oxgdolysb. @mamas
dobog@o by — doGomosps godmoygbgds [odgmo.

Product/Service issues:

Products are made mainly out of MDF and particle boards. As solid wood

chestnut is used.

OgbgALgdol ggug9d@osbmds - by:
boll  bo®hgbgdo, bobgdbo o aodmylbopgas®o  bol  bok®gdo
20MgEgds s 0fggds dmogrg®do.

Resource efficiency - wood:

Waste wood, saw dust and not usable off cut of wood are collected and
burned in the boiler.

14



@dbo dabgarmgsbglbos  bgwargaarob, bobgg@o  dbs  dsboangdol,
dm@bgbogro bsg@ydols s Jombols dgbsbgs-dmgarol Jo@mmdgdols go-
@ 39b935. bofgmdgddo s sbggg Fomdmgdol dmagar Bg@modmdo-
oby bgwargaaro, bsbygmse dbs dsboans o sggxolb bofoargdo bo-
mobopm 306Gm396do 5@ 0bsbyds, @Goz 03930 bo@mobbol Jbodgby-
@mgob sbs @y b.

One main potential is seen in improvement of storage and handling of raw
materials, semi-finished products, rest pieces and veneer. In the storage area
and also throughout the production facility a lot of raw/semi-finished material
or furniture parts are not properly handled resulting in significant quality

losses.

15



30mEYJ3ool badolbo @gLyg@lLgdol  g89JG0sbmdols d60d3bgam-
gobo  sb3gd@os. gl bodbogl, G®I dzo@smodgdymo Lofgolo dsbe-
@om gbos dJogommo gdsweglo ba@olbols 3GmeyI3os.

Jgomgdom  dgo@mosbo  dobogrols asdmygbgdom dowgdygemo Lody-
seoe ba@obbol  3Omeygdaos o@s dbmeme  Losfs@dml  bos®ogmos
55390 dgodagds 2obolobmg®ml @mym®di Ggbydlgdols ©obso®-
30. bgramgymol badolbbol ,©oF 930" mogosb sEoagdols do®o-

16



050 Fod@m@os [o@dmgdols m@asbobsios, bodydem go®gdm  ©o
dobo o(33o.

An important aspect of resource efficiency is also product quality that means
valuable input material should be turned into high value products. A
comparable expensive input material that ends up in a medium to low quality
product is not only an economic loss for the company but must be considered as
a waste of resource. To avoid such a “downgrading” of raw materials
production organization, work place environment and maintenance are key

factors.

309 J300l dowoemo ba®olbol doMomseo BoJBdmmos oMo

Lodydom ao®gdm s Ggdbogydo Jmaboby®gds
Working environment and good maintenance as key factor for high product
quality
@ dggbgds  Bgfbogam  Imdbsba@gdsl,  @g,m39b6@0@ 8 penos
BITb0g 00 Jdbsbymgdol b3giooerobBolb wsbsfdgds, @mdaemorn do-
bowogl ym33sbosdo doGomse ©SbsEZSMYdmsb s o8 dodgdaar B gd-
boyga@ 3Gm3a9d9db.
With regard to maintenance it is recommended to employ a maintenance

expert taking care of the manifold issues in the company.

17



fo@mdmgdol m@gsboboos by @ bodydoer go@gdmby mbos 0bmy-
bbb 335600l d9bgxg@gods. dmgaro bsdzydsem sammigbo bogommgdlb
boggadgaroob go@sbgogsl, Goms bosg@Gomem gobls bwmymaaro s@mee by-
3ol s IGmigea®mgdol dobywogom  Ggofdbsb  bodydsm  swgogrgdo.
bodmdsm  s@goemgdolb  d9fdbs-gomdamdglbyds  mbos  omgogemoliffobyd-
@gb J9dwgs Jombggdl (Fborarmo bosdo Jomomydaano  bom@moybdoe-
GO 9egdgbdgoe)

Production organization and work place environment should be taken care
of the company managers and the production manager. The whole workflow
requires a thorough review in order to establish working places according to
common identified processes & procedures. The establishment/improvement of
working places should consider the following questions (only indicative list of
items):

@S bsdoxgdo  mbps  soso@agol  Lodydsm  swgoargdby  (aboo
@oodsarml oy oGS dmgaro  bofo@dmem  saGmigbo bodydsm  gom-
ngésw)?

Which production steps shall be done at which working places (the whole
production process shall be broken down into work spaces)?

@090 Jflgmdoarmds (Jog bodydomr dsgows, aobomgds), 0s@os-
@930, E5boEasMYd0 s EsIbds@my dsbogrs bogomms yggersby b do-

o momnegaa bodydsm swgoarby?
Which equipment (e.g. work bench, lighting), tools, machinery, and auxiliary
material is most commonly needed for each working place?
monegae  bodydsm  oswgoar by  @bos  ogmb  pomowgdo  Logome
05@50930bsmgol s ©sdbds@y Isbsgrobsmyol. jo@Gogd0 SGSIS@BH M
035396 IB5300b5556, 5G9 06396550 bsz00bmgobsez so@goargdgb
bof99b.

18



Each working place should contain cupboards/closets for required tools and
auxiliary material. Those closed areas serve not only as dust protection but
also as an inventory instrument

g0b ool 3obyboldsgdgaro Lodydsm swpgogrol bobaygmsgolb dy-
bo@hmbgds by, bomolbbol ds@mmgs by o o.0.
Who is responsible for the working place in terms of cleanliness,

maintenance, quality management, etc.

@gbgAdLgdol gxugd@osbmds - Lbgos:
Resource efficiency - others:

bofymddo bobogsmem bogmoymgdgdo, demargdo, pobdgdo bowy-
Bog90%00m 5 godblbgaro s@ols msgmos, gb of9930 IsBI@oserHG o-
boygo@g b se@mgargdols g boo.

In the storage room for hazardous material, bottles and drums with paint
and thinner were found open which result in a loss of material due to

evaporation.

19



Lsbogosme bogmog@gdgdo:
Hazardous substances:

Jo@omoo  Jodogodgoo, GmAmgdoi  godmoygbgds  [omdmgdsdo
>0l Lowgdoggdo, 2odblbgangdo ©s (gdm. Lowgdoggdbo s aodbl-
bgangdo obobgds @Gogg3g mmobdo Lodwgd@ml osbgrml 0s@ogbg ob
050 g6bg, bofogmddog ©oxgs@ymo Loby®ogomn s 5@ obobgds
dgm®sp O9bgagys®gddo.

The main chemicals used in production are paints and thinners as well as
glue.

Paints and thinners are mainly stored in a separate room near the paint shop
on the floor or in racks, partly not covered with a lid and not stored on

secondary catchment.

20



9bgMg0s:
Energy:

do@omoo gbgdaools Fgo®mgdos g gdB®mgbgdpos, bols bos@gbgdo
©s bg@bols I@g9@o0. dom sz ghmo b@dsbbosbo 3mdd@gbmado 30336
Loddanog@ol. {(bggs  3md3@gbm@gdby ool ssbanmgbdomn 8 ds@o.
056593OMegdol »Jdon ©obsEas@l Y3GMdan gdme  Fydsmdolsm-
30 Ldo@wgds osbarmgdom 4 do®o dobodyd. dg39ddygeo 3og@ols
LobEgds dogrosh o@mEgogos, 393605 dmbobggggdo, aowsddgdo s
©05393®do (3350 gdoEMds.  OEO A MEIbMdom  Asdmoygbgds  L3o-
Go@a@o  densbygdo, dogbgosgs 0dolbs, M3 oG s@0l Lako®m.
LoliGgdodo 39360 saoegddo bobg®g@gdos.

The main energy sources are electricity, wood chips and saw dust. They
have one screw compressor with 30 kW power. The pressure at compressors
end is around 8 bars. According to employees the equipment needs around 4 bar
at minimum to run without problems. The compressed air system is very
branched, with a lot of bends, connections and diameter changes. A lot of long
spiral hoses are used although not needed. There are a lot of places with holes

in the system.

21



Godogbody Qoﬂogaoé%g 999 Fegaoo Jotyzﬁo a9 BoGogao,  oad;e,
@obogo@mgd0 oM o doeadbgb. olg Ged g yaddamo Sog60 o6 godm-
0996935 Ghs30mbogma@oc.

At several machines, the compressed air was switched on although the
machines were not used. In addition, compressed air was not used efficiently.

30900l dodwgdols  Lodggero  ©oggdomo  9bws  ogml  @ome
05300506 53030@Mm Fydo© dYdomds @odol gobdoganmdsdo.

aobomgdols Lol gds dgoggds dJodomswpsw T8 dogroligd®o gobe-
ngodol, CFL bsmycdgdol s HQl bomyg@gdologsb. gobsowsb {om-
dmgos 3gdo@mgmdl ss3RnMgdye dgbmdsdo, dgbsdsdobow dybgo-
@030 25bsmgds momJdol o@ >@LgdmdL.

b0a0g00m0 bomy@s 5@ IYTomdl (Jop®od IJmobdodls gbgdaosl!).
bmgogOom Lodygdom syoamgdbyg, dogrosh dbgans. sdol dobgbos ols
@md, bdodo o@ 0fdobpgds bomy@dgdo ©s Lodgggdo, Mguegd@m-
G900 s gobosmgds dmmoglgdyeos dognosh do@as.  dogoeomsE
mxoldo, gobosmgds  hodmymos  Fobx@gdmseb  sbanml,  bmanm
QbR OMS ORS@ YOS FJoabgdom.

The valve after the air receiver is closed after working time to avoid running

empty during night.

22



The lighting system consists mainly of T8 tube lights with conventional
ballast, CFL lamps and HQI lamps. As the production is placed in adapted

facilities, there is almost no natural light.

Some bulbs are not working (but consuming energy!). At some work places,
it is much too dark. Reason for this is often not cleaned bulbs and reflectors,
missing reflectors or lights that are placed too high. E.g. in office, lights are

switched on near windows that are covered with blinds.

Jogan  Fo®Imgdsdo, bobgdgbo g@mgogds bobgdbol  goagd@m-
G000, dmbggfolol @ brgds 33360l aodsbs. sbggg Jomgdo o6
0by@gds s gmbogl, @oi3 0§93l ©obogodmal o 20M9dmlb ©odob-
9@ gdol.  LoggbGomsizom LolEgdol  9539d@u®mdol  gobsb@egansw
M93mdgbo®gdyeos 39Jbogydo @omnmbols dodg@mgdols ©oygbgds 03
dJogngdols obisby@o@ @M gdo o godmoygbgods.

In the whole production area, saw dust is collected by dust collectors.
Sanding is mostly done without dust collection. Also ducts cannot be closed
separately and have leaks which cause inefficiencies in suction and cause dirty

23



environment. It is recommended to install at least mechanic metal slider to close

ducts which are not in use to increase the efficiency of the ventilation system.

Godybody os@goarslt hsbl @os Joangdo. boggbBoarsiom bolbdyg-
dsdo Fogmol  bogowol  gobondymdgbydarswe @os doangdo  bsbfds-
a0 ©5 bsmsbspme bws ©sobymml, dybsdsdobow  dydizomwyds
bodndosm go@gdemb JBgmom ©s530bda@gds.

In several places open ducf entries could be observed. Those open ducts
entries should be properly closed as soon as possible to improve the air flow in

the ventilation sistem respectively decrease the dust contamination in the

working environment.

24
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JMI35605d0 yornbolsl bggb dgz60dbgm, Gmd wobswas@ydo
bs@mgano 0ger ©s 5@g0b I I>md@o.
During the company round we could observe that machines where switched

on but nobody was working.

0 g0IY@o  2omdmds bpgds M@0 Jgodom, gOmo  Jgodo s;mdmdls
bodwgd®ml s dgmdg mgoll. m@ogg mgombsgzgmos, bsfommmdmog

25



sbosbgdyeo, Lomsbosme o@ bpgds dosmo dJmgans s dglsdsdo-
Lo, g9 smdmdl Lomsbopme. sbggg (ygos 0bmesz0s.

Thermal heat is produced by two boilers, one to heat paint shop and one to
heat office rooms. Both of them are self-made, partly damaged, not really

maintained and therefore cannot run efficiently. Insulation is also poor.

- — 7.
l ] b7 e,
1 PV = Fy [
| i
\ _ =
5 - B i
4 = I

mmobgdo mdgds bofogmd®og @oos@m®gdom (mgoldo) s ggb-
Ao s3000. o0  5OLYdMIL @gR@ B0 (53 gie0)  BYOEE o0
A505@HMAOLs s 3gogel dm@ol s sIMb@oggdbymo 5@  s@ols
0 g®dobGo@geo bod Jggen gdo.

The heating of the rooms in the company is partly done by radiators (in
office) and through ventilation. There are no reflector sheets between the

radiator and the wall and there are not thermostatic valves installed.

26



fgomo s Imbds@gdnmo Fysmo:
Vyogmo  do@omopow  aodmoygbgds, Gmym®g  Jgsdgdolomgol, op-
@gmgg Lobo@odygao dobbom s @obiygmseggdolomgol. @ bogds
dobdodgdygmo Fymmol swdoibgs. obggg odbs bsdmgbo oligmo mb-

356900 @I gddoz Fyomo gmboge.

Water and Waste water:
Water is mainly used as makeup water for the boilers as well as for sanitary
purpose and for cleaning. There are no measurments regarding water

consumption. Also some leaking taps were found.

6odbgbgdo:
bodhgbgdo pOmgEgds Modmegbody segomsls o dgdogy brgds
3o5RSbS YBOM oo 3mb@Ggobg@do. o bogds bo@hgbgdol obm-
(300!
Waste management:
Waste is collected at several points in the company and shifted to bigger

containers. Waste segregation is not visible!




o0 sdobs, b'dodos@ 2o9agdoMos dobogns, GMIgeEroi3 oM 3ao0g
4@0s> 25d0094gbgds m9 gd@s@mme bo®hgbgdos. [o®dmgbolomgols oew-
3000l 25dmbmsgobygegdols dobboo dobsbdgfmbogros yggans 0d
dolbognols goayg®s GmIamols yodmygbgds dgydengdgaos. bygms bo-
bgeomlbe 360dgbgermgabos  Ladydoml yglog@mbmgbobsmgol, §o@-
dmgdol  989JB0sbmdolomgol, 3@mwydiool ba@olbbolbomgol s do-
900l ba®obbobasmgol (bsgergdo dBgg@o bogmgdbyg).

In addition, it is often unclear if the objects lying around are still in use/of
value or are simply waste that is not taken care of. It is recommended to dispose
all objects without any apparent use to get space for ongoing production
processes. A clean workshop adds significantly to worker safety, production
efficiency, product quality, maintenance, and air quality (less dust on objects).

5060l godemygemas:

000 doMomsEsE  asdmogmes  Jgedgddo.  saombg 5@  s@ols
oo @ g@ols  Loliggde.

Gaseous emissions:
Gaseous emissions are mainly produced in the boilers. There is no filter
system in place.
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Risk management, Workers care:
Several machines have no protection or guard or there is no safety zone

displayed on the floor. A lot of electrical equipment is not protected properly.

vay A

30bboym@gdom dobsbggl @o gobssmosgrgdgar swgoargyddo Jvdydl
5@ 390000 bo@djdo.

Especially in sanding and buffing areas workers do not use any masks!
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35630050 930L 3m@gbgosmols Fggsligds
Evaluation of potential for improvement

3Em e 0 Go 236180 y3%o aobbedzogmadolish o e
3er¢y 9630080 63000 delsmerbmo
3Medangdgdo Time exposure
Ecological potential  Economic potential Expected problems in
implementation

3>®gdmbrsgomo dsBogs

Environmental management

3dmeyicos

Product Issues
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b3-649 X X X x| x

Resource efficiency - wood
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Lbggdo

Resource efficiency - others
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Hazardous substances
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Energy
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Vgormo X X X X

Water and waste water

Ea0hyGd0

‘Waste managamenet

sothob gdobogdo

Gaseous emisssions

®obggdob dotegs

Risk management
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Summary
RECOMMENDATIONS PER CATEGORY RECOMMENDATIONS PER TOPIC

W NO INVESTMENT W SMALL INVESTMENT W HIGHER INVESTMENT =
25
20
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5
; H = 5 8 8B o -

B i e T e s
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3L “Gyboos”
Ltd “Tsunda”

boll  ododydoggdgero  3md3sbos (ybos os@ls 1990 (geols.
30335600 doGomswo Loddosbmdsls bodogdgm Lofmangdol, 0b@dgdo-
900l gangdgbBgool, goMgdol @o L3sdgdols Fo@mdmgds Fo@dImowy gbls.
slioddgdgmms @omegbmds: 85. 3obiygbolidygdgero 3o@Mo: sanglobgo-
@9 bomgbody, woMgJBmao.

The company Tsunda is a woodworking company founded in 1990. Their
main activities are: production of children beds production, interior production
and production of doors and chairs. 85 people are employed. Number of
employees 85. Person in charge — Director A. Natenadze

30335b0>  dmozogl Lomgolby mmobgdl, @sdmegbody Lofs@dmm
RoOML, @5dmEgbodg dows o 2oy Lobolymodg swyoml s Lod-
©gdb@ml. dom sbggg oJgm Lmenoligd®o gm@s dggamgdols bsbog.
Fomdmgds 30d@obo®gmdl gho (3ge0sJo.

The company includes office rooms, several production areas, several indoor
and outdoor storage areas and one paint shop. They have also a finger jointing
line. The production runs in one shift only.

30m©YJ3os IbsEgds doGomsps dsboyg®o bobogsb (20%; god-
gol, {oomol, 3o3bgol, Fogeol) Lodygsam Lodgg@ogol (MDF) wo
d9® Jobdyy@dydganmgebo goggbobogsb (80%).

Products are made mainly out of solid wood (20%; pine, chest nut, linden,
beech), MDF and particle boards (80%).
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GgbgdLgdol gx59dE0sbmds - dgiJsbo:

bodhgbo dgdJobo o godmyglopgas®o 9@ dbol bodk@gdo admg-
g0 s J9EdoErgds. bobgdbols s boli bo@gbgdolgeb aslsgowsw
JboEgds dM039@9d0. “9dggn -0l bodhgbo bobg@bo o 3o@Go®s bo-
Vomroggdo Gom gy 3@mgegds ©o dgdeay yoodgo 3965339900

Waste wood and not usable off cut of wood are collected and shredded. Saw
dust along with wood chips are used to make briquettes for selling. Saw dust
and chips from MDF and particle boards are collected separately and given to

an external waste treater.

53603369amgobgbos  bgo@mgnmol, bobgghoe  dbs  obogngdols,
do@hgbomo bok@gdols s B3mbols Fgbobge-dmgmols 30Gmdgdols oo
9dxmdgligds  Lobofymdg Gg@odmaosby.

One main potential is seen in improvement of storage and handling of raw

materials, semi-finished products, rest pieces and veneer.
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GgbgdLgdol gx9dEosbmds -  Ubgs:

dom0dgdol Fgloglbgdow godmoggbgds @@ndg@ols (39d30l) 6o6-
B96930. dmmangdo, golidgdo Lomgdoggdom s gedblbgagdo Lodwgd-
@mdo 5@l mogwos, o3 0§393L IoGgM0s@ @ ©obs oMl St m-
Jergdols abom.
Resource efficiency - others:
Foam chips are used for pillow filling. At the paint shop, bottles and drums
with paint and thinner were found open which result in a loss of material due to

evaporation.

Lodwgd®mdo, dnbobggfo s Imbed@osmgdgeno Losdj@m dogds-
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In the paint shop area, sanding and buffing area is next to drying area and
close to painting booth. As the ventilation and exhaust system, to get rid of dust
in air is not very effective, dust can be found everywhere which can cause

quality problems on products. This can lead to a higher resource consumption.

bsbogsme bogmoghgdgdo:

JoMomso  Jodogodgdo, @mImgdoi  Lsdwgd®mTo  odmoygbgds
>0l Lowgdoggdo, godblibgangdo o (gdm. Lowgdsggdo s godb-
Lbgangdo do@omsasw 0bobgds 3039 mmobdo Lodwgdb@ml sbanmls,
050o3bg o6 moMMgdby, bofommddog mogwos ©o oM FgmBow
M9bgMg95M96do. Lowgdoggdol wo odblbgerols 9x3@m oo G@o-
MmEgbmds obobgds dodomsw Lofymddo bgomo o sdbdodmg dobo-
@gdmob  (9dgBgloe  somgdoo  @mamAo@Ess  Joggo s dg@Jsbo)
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Hazardous substances:

The main chemicals used in production are paints and thinners as well as
glue. Paints and thinners are mainly stored behind the painting booths on the
floor or in racks, partly not covered with a lid and not stored on secondary
catchment. A big stock of paint and thinner is also stored in the main storage in
the middle of other raw and auxiliary material (mainly flammable like foam and

wood).

969®g00:

9690300l dmogodo  [yodmgdos  gangdB®mgbgdos.  dgdm{dgdols
O 3md3sbos germes aobogoEodgdsl.

30335605 oJgl  gOmo  b@sbbosbo  3md3@gbmao 22 33¢ Lod-
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doMo. d9399dygeo Jsg@ols LobEgds dogrosh s@mB30omo0s, d93M00
dobobggggdo, ao@eddgdo s 05dgR®mdo (335 gdomds. OO @o-
M©gbmbdomn @Ol 253mygbgdymmo g@dgmo  LdoMogydo Densbygdo,



dogbgoogo 0dols, MM o 5ol bodko@m. LolbEgdsdo 69360 Sgo-
@ gddo babg®g@gdos.
Energy:

The main energy source is electricity. At the time of the check, the company
was waiting for a gas connection to come.

They have one screw compressor with 22 kW power. The pressure at
compressors end is around 8-10 bars. The compressed air system is very
branched, with a lot of bends, connections and diameter changes. A lot of long
spiral hoses are used although not needed. There are a lot of places with holes

in the system.




M539b0dg  ©obsaodby  Vg3ddygmo  dogdo  ogm  hs®oyano,
099335, ©oboasMgdo 5@ Y domdws.

35900l dodmgbol LodJggero o@ 039Bg0s bodydom ol 9@y,
A5md 0530050 530(30@Mm Fydo© dYdomds @sdol gobdoganmdsdo.

aobomgdols LolBgds dgoagods doGomswse T8 dogroligddo gobo-
ngdol, CFL s HQI bsmydgdologsb. bmyogdom Lodygdom swaomby,
dogrosb  bbgems. sdol dJobgbos ol @mI bdodow o@ 0fdobpgds
bonyg®gdo o Lodgggdo, M9uegddmmagoo ©s gobosmgds dmmsglyg-
005 dognosb  do@ems. wogdomos ol GMI  3md3sbosd beyogdm
S0l @odMbESgs oddg0Mgoayg Aoaby®gs.

At several machines, the compressed air was switched on although the
machines were not used.

The valve after the air receiver is not closed after working time to avoid
running empty during night.

The lighting system consists mainly of CFL lamps, HQI lamps and some T8
tube lights with conventional ballast. At some work places, it is much too dark.
Reason for this is often not cleaned bulbs and reflectors, missing reflectors or
lights that are placed too high. Positive is that company have installed
transparent roofing at some parts.
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In the whole production area, saw dust is collected by dust collectors.
Sanding is mostly done without dust collection. Ducts have leaks which cause

inefficiencies in suction and cause dirty environment.

3®335605F0 gmgbolol Bgg6 393609690, GMI ©oboEysGd0 hod-
MY 04 ©S 5M530b 5@ Y domds.

During the company round we could observe that machines where switched
on but nobody was working.

fgomo s Imbds@gdnmo Fysmo:
Tyoeo  do@omose  4od3moygbgds, @mama  Jgodgdobsmgols, oy-
gmgg LoboRodygao dobbom s gobyxmsggoolbomgol. @ bogds
dobdo@gdyao Fymols sp@doibgs.
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Water and Waste water:
Water is mainly used for sanitary purpose and for cleaning. There are no
measurments regarding water consumption.

6odbgbgdo:
bo@hgb930 aGmaEgds @sdmEgbody swaomsl ©s V99wpgy bogds
3o5H6s GBOO  ©oE J0bBgobg@Po. 5@ bogds bo@hgbgdol lgy-
A95(300!
Waste management:
Waste is collected at several points in the company and shifted to bigger
containers. Waste segregation is not visible!

@olgol sdmgs, 39Tsbganby 3bO9bggemds:

530096039 ©5bo@ASAOL 5@ o3l oBge s 0oBS3bY oG s@ols
bohggbgdo glog@mbmgdols bmbs. d93@0 gangdB®em InFymbogrmds
5@ M0l osEYm@o Lomsbome ©s Msdmegbodyg godgao 05@o3by
500l obggymo ob s0dgl J39d dmymenogoo.
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Risk management, Workers care:
Several machines have no protection or guard or there is no safety zone
displayed on the floor. A lot of electrical equipment is not protected properly

and several cables were laying on the ground, jammed and bended.

oblogym@gdom dmbggfolol s god@osagdolols 39dgdl @ 939
005m bomdgdo.

Especially in painting, sanding and buffing areas workers often do not use
masks!

9JO» sEaoebg mommbo 0k@gdms 05@o3bg, Lowsi bobg@bo s
boli bok®gdo gyodo, @53 0393900 3gaberols aohgbols LsTdod@em-
9oobs.

At one place metal cutting was done on floor close to saw dust and solid
wood, which can cause danger of fire.
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30335600 Fglsbgd:
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Background of the company:

The woodworking company Shno Ltd was founded 1993. It's main activities
are furniture and interior production and door production. Around 30% of
orders are from building companies and 70% individual orders, all for Georgian
market.

2005 Feroob 3md3dsbos dpgdbo®gmdl dgger, SEo3R0M oy 1od-
bygo®m 3mddegJldo, @mdgmoi dmoiEegh bomgoly boggdmdsl, @o-
Jmgbody Lofo®Imm go@ml, Gsdmwgbody dos ©s ao®g LobisFym-
b9 BoOnl s gOm Lodwgd®m Lobgamlbmb. {o@dmgds dodwobs-
Ggmdl  9Om (3g805To.
3oLgbolidg gdgemo 3o®o aogo bom®sdy, odgJdmao.

Since 2005 the company is situated in an adapted old military complex and
includes office rooms, several production areas, several indoor and outdoor
storage areas and one paint shop.The production runs in one shift only.

Mr. Givi Nioradze (director)
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Product/Service issues:
Products are made mainly out of MDF and particle boards. As solid wood

they use special wood from Brazil. Also veneer is imported from Brazil.

AgbgALgdol gg89d@osbmds - dg@dsbo:
boli bo@hgbgdol, bobg@bol s godmylspgasdo bols bog@gdo
30Mmggds s 0fggos dmogg®do. bobg@bologob Ibopegds dG039-
®gd0, OMIggdo 0§ggds bogyms®d dmoag®do. bobg@bols ©s ©og-
Jgoeo go@hgdolash Ibsgds dM0393 900 (3ge0gdgdo) Gmdmgdoi
20dm0949b9ds dg3s@A@mbols Lomdy@ols yobomdmds.

Resource efficiency - wood:

Waste wood and not usable off cut of wood are collected and burned in the
boiler. Saw dust is used to make briquettes for burning in own boiler as well.
Saw dust mixed with grinded pine cones are used to make pellets which are
used for heating the green house of the owner.
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One main potential is seen in improvement of storage and handling of raw
materials, semi-finished products, rest pieces and veneer.
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LoPymddo Lobogomm bogmog®gdgdo, dmmengdo, 3olMgdo Lowg-
3539000 @ 253blibgemom o@ol mogwos, @o3 0fgg3l doGg@osgy®
5653003 sm@m Jengdols 4 bom.

Resource efficiency - others:

In the storage room for hazardous material, bottles and drums with paint and

thinner were found open which result in a loss of material due to evaporation

bodwygdmmdo, dobsbggfo s dmbssmosggdaaro  bossdfobm  smob
bsdmmdol  gggmeom, dabsmgd  jo30bsbmsb  sbarmb. @o dggbgds
boggbdoarsiom bobBgdol, dBgmobogsb mogol @o@fggs o@ bogds
JBIJO0bo@  IH39P0  g39e08ob  35bg@gde, Goi  IGO@YJG00l  bo-
@olbbol  36m39ardgdl  [o@mdmdmdl. @sdsiz  dgodangds  godmofigoml
@9bacbgdol dgBo derbdsmyds.

In the paint shop area, sanding and buffing area is next to drying area and
close to painting booth. As the ventilation system, to get rid of dust in air is not
very effective; dust can be found everywhere which can cause quality problems
on products. This can lead to higher resource consumption.
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@y 39bg3es© Jobobdgffmbogros ) dsmo gosdbowyds 3) [omde-
gool  godowoaro  dgbgxgmgdol Jogm  wbos  Jmfdogdmeglb  boby-
@eobber 8) mommyaaro  bodydoer swgogolb oswdadgs bos@hybydol
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oo dgdmfdegl mn @GS dsbogngdo oy@gdo.

During the workshop tour it became visible that workers lack an
understanding of resource efficiency and cost saving potentials with respect to
auxiliary materials like the use of sanding paper (the sanding paper is torn
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apart without folding/cutting causing significant damages to the endings of the
paper roll).

To improve the worker’s awareness, it is recommended to a) provide
training to them, b) have experienced production managers making regular
inspection tours through the work shop, and c) equip each working place with a
waste separation system allowing for visual monitoring of the type and status of

the materials disposed

Lsbogosme bogmog@gdgdo:

JoMomso  Jodogs@gdo @mdmgdo aodmoygbgds s@ols Lowgdsgdo,
3odblbgergdo o (gom. Lowgdsggdo s aodblbgergdo 0bobgds (300~
39 ©mobdo 05@o3bg ob mo@mgdbyg, bofogrmd@og obyd@ymo sb
Log@mmE mogwos s 5@ 0bsbgds dgmas Ggbgdgys®gddo. yR®d™
d9603, 39300 bbgs soagdoo dsbsgns d3mboz 0gggs dgbobeyeno.

Hazardous substances:

The main chemicals used in production are paints and thinners as well as
glue. Paints and thinners are mainly stored in a separate room on the floor or in
racks, partly not covered with a lid and not stored on secondary catchment. In
addition, a lot of other flammable material incl. veneer is stored there.
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Energy:

The main energy sources are electricity, wood chips and briquettes. They
have one screw compressor with 15 kW power. The pressure at compressors
end is around 10 bars. The compressed air system is very branched, with a lot
of bends, connections and diameter changes. A lot of long spiral hoses are used
although not needed. There are a lot of places with holes in the system.
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bmgogoom bsdndser sgoargd by, dogrosh dbgars. sdolb dobybos ol
@md bdodop oG ofdobwgds bomm@gdo s bodyggd0,  Gyaemgd-
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QORSHHA0S  goary bgdom.

At several machines, the compressed air was switched on although the
machines were not used.

The valve after the air receiver is closed after working time to avoid
running empty during night.

The lighting system consists mainly of T8 tube lights with conventional
ballast, CFL lamps and HQI lamps.

Some bulbs are not working (but consuming energy!). At some work
places, it is much too dark. Reason for this is often not cleaned bulbs and

reflectors, missing reflectors or lights that are placed too high.
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In the whole production area, saw dust is collected by dust collectors.
Sanding is mostly done without dust collection. Ducts could be closed
separately but it’s not done and in addition they have leaks which cause

inefficiencies in suction and cause dirty environment.

J0I35605do yeabolbol bggb d9g60dbgm, @md sbswgomgdo bom-
OO0 0y QS SHZ0b SG Iy dsmBs.

09GIgao omdmds bpgds ghmo Jesdom. Fesdo s@mol mgombs -
m0, bofogrmd@Gog o bosbydaaro, Lomsbspme 5@ bogds dobo dog-
@ o dobsdsdobsw, 590 0303l bomsbowpm. sbggy aeos 0be-
Q’OGOOG.

During the company round we could observe that machines where switched

on but nobody was working.
Thermal heat is produced by one boiler. The boiler is self-made, partly
damaged, not really maintained and therefore cannot run efficiently. Insulation

is also poor.
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Water and Waste water:

Water is mainly used as makeup water for the boiler as well as for sanitary

purpose and for cleaning. There are no measurments regarding water

consumption. Also some leaking taps were found.
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Waste management:
Waste is collected at several points in the company and shifted to bigger

containers. Waste segregation is not visible!

— k" —_— = ISR = y

9RO IGA03, 3OYRJOoMos  dolsgns, MMIgaoE 0Mygerog  g@oo
3odmM0ygbgds 9 Yd@omme bo®hgbgdos. swyomol asdmmsgolyey-
e agdols Jobbom Jobobdgfmboanos yggems 0d dologols goay®ds G®-
dgenoi o0 aodmwygds Fo@mdmgbobomgol. Lygms Lobganmlibem d609-
3690 mgobos  Lodydoml glog@mbmgbobomgol, Fo@dmgdols g539]@0-
sbmdobomgol, 3GmEeJaool bas@olbbolbomgol s dog@ols Lolynmo-
gobogol.

Furthermore, a lot of things were stored/lying around where it was not clear
if those objects are still in use or are simply waste that is not taken care of. It is
recommended to dispose all objects without any apparent use to get space for
ongoing production processes. A clean workshop adds significantly to worker
safety, production efficiency, product quality, maintenance, and air quality (less

dust on objects).
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In cases of some machines it was also not clear if they are still functional or
are only used as stacking shelfs. It is recommended to go make an inventory
and maintenance scheme of the machines. Equipment that is out of service shall
be sold as soon as possible to get space for production processes.
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Gaseous emissions:

Gaseous emissions are mainly produced in the boilers. There is no filter
system in place.

@olgol Is@mgs, I9Tsbganby 3bO9bggeeds:

M5309b0dg oboaAL 5@ 53l o3ge o 05@S3bY o sMob
bohggbgoo Ylog@mbmgdols bmbs. dg300 gangd@d®m dmTymdogmds
5O Mol o3 Yo.

Risk management, Workers care:
Several machines have no protection or guard or there is no safety zone

displayed on the floor. A lot of electrical equipment is not protected properly.
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Especially in painting, sanding and buffing areas workers do not use any

masks!

939¢7s bs98s3b9 @5 gs0blibgenbg Gosz5(k 3sbpbolidsgdgcr 3060
05300 b3s993502 503000 393 38 Osbsengdol dgbisbsb sgoer by s
Jdogeno ol 3sbdsgermdsdo bogbodogl 58 ©s806d99m98«9cm 35960,
306500056 56 5669808 bsosbsqorr 396H0crs;0s!

The main responsible person for all paint and thinners has his workplace
within the storage area of these materials and is exposed to the fumes almost

all day long as there is also no proper ventilation available!
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A sanding machine has no support for feeding, so that worker has to bear
the board until process is over.
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13. asobgoms@gdol 3m@gbiosemol Vg935Lgds

Evaluation of potential for improvement

43R0 Ho
Jm@gbgosgo

Ecological potential

23m™do 3o

3m@gbioomo

Economic potential

a.}Ehsuﬁﬁnﬂg_ﬁﬂBnhah

Expected problems in
implementation

oo

Time exposure

wads | body [ Bogns | wads | LaBys | doms | wads | LoWge | Goes | wods | badygs | Soms
oo | SEXO | mo o e uly] o e ] o g ano
low | med high | low med | high | low med | high low med | high
a5Mgdmbrsigomo dstmgs
X X X X X
Environmental management
3dmEygdcos
X X X X
Product issues
Ggbag@Lgdol ggaddosbmds
- bg-64o X X X X X
Resource efficiency - wood
Ggly@lgdols gx9dEosbmds
— Ubggdo
. X X X X X X
Resource efficiency - others
Lobogsmm bogmegdgdgdo
X X X X
Hazardous substances
9bgtigos
X X X X X
Energy
Vgoeno ©s dmblsdgdyeno
Vyoszo X X X X
Water and waste water
bo@bgbgdo
Waste management X X X X
so@ol gdobogdo
X X X X
Gaseous emissions
®olggdol dgbgxdgb@o
X X X X
Risk management
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5L 3gbs

Summary
RECOMMENDATIONS PER CATEGORY RECOMMENDATIONS PER TOPIC
WNO INVESTMENT W SMALL INVESTMENT W HIGHER INVESTMENT M
15
, I s .
Energy isk Wiste  Resource  EnWon.  Hazardous  Resousce
management Efficiency - Management substances ~Efficiency
others wood
M93m3gboi0gdo godgamaogdolsmgol 4930m39bpoiogdo Lsgombgdby:
o>@sbsodo obggbBogos  23; 62 % abgdgos
dioty obggb@oios 10; 27% Goliggools dgbgxdgbdo
wowpo obggb@Hogos 4 11% ba@hgbgbo

@gln@bgdol g89d@atmds — Lhggdo
0930l a3 3gbgxdgb@Ho
babogomm bogmogegdgdo
Aglg@lgdols g89dGnGmds — by
Hadboga®o dmdbsbyegds

Voo

82



3L “@Joeol bgangdo”
Ltd “Golden hands”

30335600 Yglsbgd:

Logok®m s bol ©sdodydoggdgero 3mddsbos 3L “m@Omb by-
@9d0”  oo@ls 1991 (genls. 30035600l dodomowo  LsJdosbmdss
539x0L s 0bgB@og@ol oboobo, Jo@mgdol, Robx®gdols ©s Jo-
49900l {o®@dmgds, dgbmdgdols dm3o@39mgds ©s o3g9x0L Fomdmgds
d9bgydgdobomgol. [o@dmgds dodwobos®gmdl g@m (33e05To.
3obygbolidygdgero 3o@o: sangdlobpdyg 3m3@ 930, @o®gJ@mao.

Background of the company:

The company Golden hands Ltd is a trading and woodworking company
founded 1991. Their main activities are furniture and interior production,
door, windows and stairs production, siding of buildings and production of
furniture for museums. The production runs in one shift only.

Person in Charge: Mr. Alexander Koptev (director)

36mEyJ@ol / ImILobydgdol Lsgombgdo:
30mEYJ3os Ibswegds doGomswse  dsboyg@do bologsb, oliggy
Lodgogoem  Lodgg®ogol gogngdols (MDF) s g0 dsb dmdsmgsbo
Qo gdoliogsb.

Product/Service issues:

Products are made mainly out of solid wood, MDF and particle boards.
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@gbgAdLgdol gxgd@osbmds - by:
boli bo®hgbgbolasb dbopwgds oogo Lgsdgdo (Gody®gdgdo)
Resource efficiency - wood:

Waste wood is used to make cheap stools

GgbgdLgdol gg8gd@osbmds -  Lbgs:

3969%3960, Gmyme 3 Lhsbl, yyu@smgdsl 5393l @gbyg@ligdls
> 969M3m9839]@05bmdsL.

Resource efficiency - others:
Management seems to keep an eye on resource and energy efficiency.

bsbogsme bogmogdgdgdo:
JoMomso  Jodogsdgdo, Gmdmgdoi  godmoygbgds  Fo®dmgdsdo
>Mol  bomgdoggdo, godblibgengdo o (gdm. Lowgdoggbo o 25d-



blbgangdo 0bobgds moMmgdby, U3gEosmau® sweyomsl, dop®sd
>G> Jgmase Ggbgmgys®gddo.
Hazardous substances:
The main chemicals used in production are paints and thinners as well as
glue.

Paints and thinners are mainly stored in a separate place in the production

area in racks but not on secondary catchment.

96993 00:

Foddmgdols ol gom b@sbbosbo gmdsddglm@o. (bggs ma3cag-
Lo@ol domel s@ols 5-8 dodo. V3990 9eo Jog@ols LolRgds o@
>0l dognosb s@m@30eo. dgz9ddymmo dog@o Ladwgd@ml dogfm-
90> gMmo IJmdbogro desbpom, Ao 05@o3bg g3l o bod-
©goOmb 3odgddo s@ols dmymenogno.

Energy:
They have one screw compressor. The pressure at compressors end is

around 5-8 bars. The compressed air system is not very branched.
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Pressurized air for paint shop is delivered by one flexible hose laying on the
floor and jammed by the door to paint shop.

25bomgools LobBgds dgoagds LED s CFL bomygdgdolisgsb
98 9]Bm@gdols aoM9dg. bmy segogsls dogrosh dswens s@ols
©05dmMbEoggogeo.

The lighting system consists of LED lamps and CFL without reflectors.
Partly they are situated too high.

Lomdml godmodydsggdl g@mo dmogng@o.

Thermal heat is produced by one boiler
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Fgomo ©s dobdsdgdymo Fyso:

FTyoemo doGomspa 03m0ygbgds, Gmym®3 Jgodgdobsmgols, op-
Ggmgg LoboGo®yeo dJobbom s gobygmsggdbolbomgol. Mmbiobgdby
s@0l ©sg698amo 0bg@sFomgmo bad]ggmgdo.

Water is mainly used as makeup water for the boiler as well as for
sanitary purpose and for cleaning. At taps infrared valves are installed.

6>®@bgbgdo:

bothgbgdo yMmggds Modgbody seaomsl s dgdwgy bogds
3o05@0bs YROM o 3mbRgobgddo. o@ hHobl (o6 bgds) bo@-
hgbgdol Lga@dgasioo!
Waste management:
Waste is collected at several points in the company and shifted to bigger

containers. Waste segregation is not visible!
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@olgol Is@mgs, 39Tsbganby 3bO9bggemeds:

53096039 ©oboEas@L 5@ 53l ©o3ge WO SAB 05Hd3bY sMOL
YLog@Ombmgdols bmbs. dg3®o gangd@d®em dmfymdommds o6 s@ols
RoGYR0.

Risk management, Workers care:

Several machines have no protection or guard or there is no safety zone

displayed on the floor. Electric cables are laying on the floor and run across

the production unit.
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d9dm[d9d0bsb godmgarobos @md bsbogsmm ©sbosg®gdby do-
domdobslb Jydgdl 5@ gy9m05m @odizog0 bosmgoanggdo!
During the check it could be seen that workers do not use goggles at

dangerous activities!
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Summary

This was the first project of such scale in the history of Georgia and it can
be said that in the wood processing industry a new mentality is introduced,
which after certain period of time will create a precondition of the beginning
of new entrepreneurial era. The practical and theoretical works has been
reflected in the companies where the production of research and monitoring
has not been conducted. They also expressed their desire to cooperate with us
so that to implement and introduce resource and energy efficiency-based

management in their companies.

96



0523560 - boGogos dygbbogsdgoaols
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Copy editor -
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Photos — Mamuka Khoshtaria, Christian Angerbauer, Thomas Dielacher, Roland
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Cover design author - Davit Gvasalia.
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(the book authors would like to thank Mr Davit Gvasalia for his help)
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RESOURCE EFFICIENGY IN THE WODDWORKING INDUSTRY
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	ZiriTadi qimikatebi, romlebic gamoiyeneba warmoebaSi aris saRebavebi, gamxsnelebi da webo. saRebavebi da gamxsnelebi inaxeba calke oTaxSi samRebros axlos iatakze an Taroebze, nawilobriv dafaruli saxuraviT da ar inaxeba meorad rezervuarebSi.
	The main chemicals used in production are paints and thinners as well as glue.
	Paints and thinners are mainly stored in a separate room near the paint shop on the floor or in racks, partly not covered with a lid and not stored on secondary catchment.
	ენერგია:
	narCenebi:
	narCenebi grovdeba ramodenime adgilas da Semdeg xdeba gadatana ufro didi konteinerSi. ar xdeba narCenebis izolacia!
	Waste management:
	Waste is collected at several points in the company and shifted to bigger containers. Waste segregation is not visible!
	riskis marTva, muSaxelze mzrunveloba:
	ramdenime danadgars ar aqvs dacva da iatakze ar aris naCvenebi usafrTxoebis zona. bevri eleqtro mowyobiloba ar aris daculi.
	Risk management, Workers care:
	daskvna
	Summary
	narCenebi grovdeba ramodenime adgilas da Semdeg xdeba gadatana ufro didi konteinerSi. ar xdeba narCenebis segregacia!
	Waste management:
	daskvna
	saxifaTo nivTierebebi:
	ZiriTadi qimikatebi, romlebic gamoiyeneba warmoebaSi aris saRebavebi, gamxsnelebi da webo. saRebavebi da gamxsnelebi inaxeba Taroebze, specialur adgilas, magram ara meorad rezervuarebSi.
	Hazardous substances:
	daskvna



