YATAGAN TERMIK SANTRALI VE
ORMANLARDAKI ZARARLARI
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Ki1sa Ozet

Yatagan Termik Santralh 20.11.1982 tarihinde faaliyete baslamustir.
Fabrikada 21 saatte 14400 ton kémiir yakilmakta ve 576 ton kiikiirt,
S0, gazi olarak cikmaktadir. Bunun 65/10000'i dogaya sahnmaktadir.
Bu gaz riizgir tesiri ile daha cok fabrikanin giineyinde bulunan orman-
lara tasinmaktadir. Hali hazirda 2271 hektar orman kurumus ve 50777
m3 dikili damga yapma zarureti dogmustur. Uziilerek belirtmek gerek-
mektedir ki bu alanlarda agaclamalar da yararlhl bir sonuc¢ veremeye-
cektir.

1. GIRIis

Yatagan Orman Igletme Miidirliigii 17.9.1984 tarih ve 08.AS.2/21-4431 say ile
Istanbul Universitesi Orman Fakiiltesi Dekanligi’na bagvurmusgtur. Bu yazida Islet-
me ormanlarinin Bencikdagi ve Sepetgidagy serilerinde, 3 - 60 yaglar: arasinda ce-
sitli boy ve caplardaki kizilcamlarda kurumalar oldugu ve sebebinin tespit edileme-
digi bildirilmigtir.

Belirtilen kurumalarin sebeplérini tespit etmek ve yapilacak iglemleri bildirmek
lizere Istanbul Universitesi Orman Fakiiltesi'nce gorevlendirilen yazar, 1985 veje-
tasyon donemi oncesinde durumu yerinde tespit ederek gerekli raporu tanzim et-
mistir. Ancak zararin daha ileride nasil bir geligme gosterdigini tespit etmek igin
vejetasyon devresi sonunda da alana gidilmigtir. 1lk inceleme ile ikincisi arasinda
bazi geligsmelerin meydana geldigi tespit edilmis ve zararin mevcut gekli ile, ileri-
de benzer durumlara meydan verilmemesi bakimindan bu gaz zarar1 hakkindaki bil-
gilerin yaymlanmas: gerekli goriilmifytiir.

2. MATERYAL VE METOD

Arastirmanin siirdiiriildigli Yatagan Orman Igletmesi'nde iic kademeli bir c¢ahg-
ma metodu uygulanmigtir.

1 1.0. Orman Fakittesi Orman Entomolojisi ve Koruma Anabllim Dal

Yayin Komisyonuna Sunuldugu Tarih: 20.5.1986
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2.1. Bilgi Toplama

Zarar goren ormanlarin amenajman plinlarindan elde edilen haritalan ile za-
rar tespit edilen bélmelerin alanlari, kuruyan alanlar, yapilan damga miktarlar
Yatagan Orman lgletmesi'nden temin edilmigtir.

Bundan bagka termik santralin yaktifi giinliik komiir miktar,, Koémiir Islet-
mesi’'nin ve T.E.K.nun verdigi degerlere gére komiir i¢indeki ortalama kiikiirt mik-
tar1, bacada tutulamayan kiikiirt (SO,;) oram ile termik santralin iinitelerinin faali-
yete gecig tarihleri tespit edilmigtir.

Zarar yoniiniin tespitinde faydalanmak {izere 1983 ve 1984 yillar icinde aylara
dagilmig olarak Yatagan Tlcesi'me ait riizgar degerlerini gosterir bir cizelge T.C.
Bagbakanlhk Devlet Meteoroloji Isleri Genel Miidiirligii'nden saglanmigtir.

Bunlara ilave olarak kaynaklar béliimiinde belirtilen cegitli literatiir incelenmis,
konu ile ilgili bilgiler tamamlanmaya cahsilmigtir.

2.2. Arazi Cahgmalan

Birincisi 1985 yili vejetasyon devresinin baglamasindan once, digeri vejetasyon
devresi sonunda olmak iizere zarar sahasina iki defa gidilerek termik santral ve
cevresinde, Yatagan ligesi icinde ve zarara ugramis Kkizilcam megcerelerinde ince-
lemeler yapilmigtir. Ayrica Milas yolu iizerinde de aragtirmalar siirdiirtilerek za-
rarli etkinin hangi mesafelere kadar ulasabildigi tespite caligilmgtir.

Arazi galigmalarinda hakim rilizgar istikameti, arazinin yapisi, agaglarin gelig-
me durumlary, hakim agag tirlinlin yanisira mevcut alt flora, toprak derinlik ve
yapisi, zarar ile ilgili diger etkenler iizerinde dikkatle durulmus ve bulgular kis-
minda agiklanmaya calistimigtir.

2.38. Mevcut Bilgiler ile Arazi Calismalaruun Degerlendirilinesi

Yatagan Termik Santrali hakkinda elde edilen bulgular muhtelif literatiir bil-
gileri ile kargilastirlarak tartigma ve teklifler yapilmgtir.

3. BULGULAR

Yatagan Orman Igletmesi ormanlarinda muhtelif yag sinifindaki agaclarda mey-
dana gelen kurumalara ait bulgular farkh &zellikler gosterdiklerinden ayri baghk-
lar altinda incelenmigtir. :

3.1. Zararmn Sebebini Belirten Bulgular

Bilindigi gibi agaclarin 8liim sebepleri ¢ok cegitlidir. Sebebin bilinmedigi hal-
lerde muhtemel tehlikeler iizerinde durularak herbirinin ayr1 ayr incelenmesi ve
esas sehbebin ortaya qkarilmasi gerekmektedir. Arazi c¢aligmalarimizda aym usul
takip edilmistir. Buna gore;

(1) Zararin belirgin oldugu alanlarda yol kenarindaki gevlerden de yararlani-
larak yapilan incelemelerde toprak yapisinin derin, tagsiz, 6lii 6rtii ve humus olu-
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gsumunun elverigli oldugu sonugta toprakta fizyolojik kurumalar yapacak anormal
bir durumun bulunmadig1 tespit edilmigtir.

(2) 86z konusu alanlarda heniiz ifne yapraklarmin pek az: sararmug olan ce-
sitli yaglardaki kizilgamlarin yaprak ve govdelerinde yapilan incelemede herhangi bir
primer bdcek veya mantar zararina tesadiif edilememigtir. Ancak tamamen kurumug
bulunan ve bir yil once 6ldiigii anlagilan bazi agaclarda Ips sexdentatus (Borner)
ve Blastophagus piniperda (L.) tahribati goriilmiigtiir. Bu bbceklerin pek az sayida
oluglar1 bunlarin bir sebep olmadiklarmmi, agaclarn &liimii sonucu gelmig bulunduk-
larim1 gosterir. Esasen bu bocekler sekonder karakterlidirler ve herhangi bir zaran
takiben alana gelmektedirler. !

(3) Kurumalarin sadece belirli bir yag simifina baghh bulunmadifi, aksine yeni
yetismekte olan fidanlardan, olduk¢a yasli (60 yag civarindaki) agaclara kadar her
yag smufindaki agaclarda bulundugu gozlenmigtir. Bilindigi gibi biitiin yag simfla-
rina birden saldiran pek az sayida boécek bulundugundan bunlarin varhgi aragtiril-
mistir. Ancak yaprak zararlisi, siirgiin emicisi ya da toprak altinda kdkleri kesen
higbir bdcege rastlanamamigtir.

(4) Zarar alaninda bulunan bagkaca agac tiirlerinde yaptifimiz incelemelerde
cesitli megelerin yapraklarinin kenar kisumlarindan baglayan ve ortasina dogru de-
vam eden kurumalarin var olusu (Sekil 1), bazi ¢ahlarm bir kisim dallarmmn kuru-
mug olmasi zararin genel mahiyette oldugunu gostermigtir. Genellikle ayn tiir man-

Sekil 1. Kenarlarindan kurumaya baglamig mege yapraklari.
Figure 1. Oak leaves withering from the edges.
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tar veya bbcegin hem yaprakli, hem de igne yaprakl tiirlerde zarar yapmasi bahis
konusu olmadigindan bu zararn bdcek veya mantar tarafindan yapilmig olamaya-
cag kanaatini kuvvetlendirmistir. Ayrica bu sahalardan oldukca uzak bulunan Ya
tagan - Milas yolu iizerinde Yatagan’a 10 km mesafedeki kizilgam plantasyonlarin-
daki saghksiz goriiniimler de bu yonde delil olmugtur.

Sekil 2. Piiskiile benzeyen zarar gormis ijne yaprakiar,

Figure 2. Damaged needles like tuft.

(5) Zarar gbérmiis olan kizilcamlarin igne yapraklari kizarmakta ve agagi dog-
ru sarkarak adeta bir piiskiil gériiniimi vermektedirler (Sekil 2). Ancak tamamen
kurumadan 6nce de ifne yapraklarda zararin etkisini gézlemek mimkiin olmaktadir.
Zararmn heniiz baglangicinda olan igne yapraklarin u¢ kisimlan hafifge sararmak-
ta, zarar ilerledikge sararma uctan dibe dogru ilerleme gostermektedir. Hatta ta-
mamen zarar goérmiig bazi igne yapraklarda uca yakin kisumlarda yapragin yan ta-
rafinin yanmg gibi bir goriiniim aldig1 tespit edilmis bulunmaktadir (Sekil 3). Bu da
asit yamigindan bagka bir gey degildir.

(6) 2Zarar géren alanlarda agaclar tamamen kurumakta (Sekil 4), bazan kuv-
vetli bireylerin yegil olarak kaldiklar1 goriilebilmektedir (Sekil 5).

(7) Yatagan Termik Santrali ilk defa 20.11.1982 tarihinde faaliyete baglamig
ve onu takip eden 1983 yili vejetasyon déneminde sararmalar baglayarak zarar ken-
dini belll etmigtir.

Blitiin bu bulgularin sonucu olarak, kurumalarin Yatagan Termik Santrali’'ndan
gikan gazlardan meydana geldigi tespit edilmigtir.
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Sekil 3. a) Kismen zarar gormuis, b) Zarara ugramis, c) Gok fazla zarar gérmis ve kenarinda asit
yanigi bulunan igne yapraklar.
Figure 3. a) Partly damaged, b) Damaged, c) Seriously damaged and acid-burnt edged needles.

Sekil 4. Zarar sahasinda tamamen 0imis agaglar.

Figure 4. The tees, almost died in damaged area.

3.2. Zararin Yayihis ve Siddetini Belirten Veriler

Yatagan Orman Igletmesi zarar alanlarinda yapilan incelemeler zararin gerek
yayilis ve gerekse siddet bakimindan gok kuvvetli oldugunu gostermistir. Bunun se-
bepleri iizerine egilinmis ve Yatagan Termik Santral'mn ve Meteorolojik sartlarin
bu durumu nasil etkiledigi incelenmeye caligilmistir.
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Sekil 5. Yagayan kuvvetli agaglar.

Figure 5. Living vigorous trees.

Sekll 6. Yatagan Termik Santrah genis, ganak seklindeki bir alanin ortasinda bulunmaktadir.
Figure 6. Yatagan Thermal Power Station established in a wide dish-shaped arca.
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3.2.1. Yatagan Termik Santralt'na Ait Veriler

Yatagan Termik Santrali dar bir vadi icinde olmayip adeta canak geklindeki bir
alanmm ortasinda kurulmustur (Sekil 6). Bu da gazin bu alan iginde kalmasini sag-
lamigtir.

Santraldan cikan gazlarin digar:t hirakilmas: i¢in 80 metrelik bir baca yapilmis-
tir.

Termik santralda bir iinitede saatte yakilan kdémiir miktari 200 ton olmaktadir.
Buna gére 24 saatte 3 linitede toplam 14400 ton kdmiir yakilmaktadir.

Komiir igindeki ortalama kiikiirt miktan :

Koémiir isletmesi verisi % 3-3,5

T.E.K'u verisi 4 -45

Ortalama ¢, 4 kabul edilebilir.

Bacada tutulamayan kiikiirt orani (80;) 65/10000

Unitelerin faaliyete gecis tarihleri :
I. Unite 20.11.1982

II. Unite 15.6 .1983

I1I. Unite 20.12.1984

Bu bilgilere gore kiikiirt miktar1 ortalama ¢ 4 lizerinden hesaplandig: takdirde,
14400 % 0,04 — 576 ton kiikiirdiin SO, gaz: olarak ciktig1 anlagilmaktadir.
3.2.2. Yatagan Meteoroloji Istasyonuna Ait Riizgar Verileri

Yatagan Meteoroloji Istasyonu’na ait 1983 ve 1884 willarinda aylar itibariyle
esen riizgarlarin yonlerine gére dagiisi Tablo 1'de verilmigtir.

1983 yilina ait degerler incelendiginde; en fazla sayida riizgarin 94 adet ile
Kuzey yoniinden estigi, onu 87 adet ile Kuzeydogu ve 72'ser adet ile Kuzeybati ve
Dogu yonlerinin takip ettikleri goriiliir.

Aylar itibariyle toplam esis miktarlarinda fazla bir farkllik gorilmemekte 84
ila 93 adet arasinda degismektedir.

1984 yihna ait degerlerde yine Kuzey yonii 102 adet ile bagta gelmekte, onu 88
adet ile Giineydogu, 69 esig ile Kuzeydogu ve 68 esis ile Kuzeybat1 takip etmektedir.

iki yilin gerek toplam esig miktarlar: gerekse avlara dligen esig adetleri arasin-
da pek bliylik farklar olmadigy gorilmektedir.

Bu bilgilere gbre de gaz zararimin Yatagan Termik Santrali'nin glineyindeki or-
manlarda daha belirgin olarak bulunmasi gayet tabiidir.
3.2.8. Yatagan Orman [sletmesine Ait Veriler

Yatagan Orman Igletmesine 1985 yili vejetasyon devresi basinda gidildiginde za-
rarin Bagyaka Bolgesi Bencikdag: Serisi 2, 3, 33, 37, 38, 40, 42 ve 43: Sepetcidag se-
risi 2, 4, 10, 19, 20, 23, 24, 27 no.lu bdlmelerinde hulundugu tespit edilmistir.



Tablo 1. Yatagan'da 1983 ve 1984 yillarinda aylara gdre riizgdr dagilimi
Table 1. Monthly wind frequencies of Yatajan in 1983 and 1984

Yil (Year): 1383

YONLER AYLAR (Months) Toplam

(Directions) (Total)

I 11 I v v VI VIL VIIX X X X1 XI1
N 7 7 8 4 4 5 16 18 8 9 7 ] 94
NNE — 1 3 1 1 1 1 3 3 — — 1 15
NE 14 6 8 4 4 5 9 9 6 7 12 3 87
ENE — — 4 — 1 — —_ — — — — — 5
1D} 7 9 16 T 6 7 3 2 3 1 5 6 72
ESE — 3 — 1 — 1 — —_ —_ — —_ 3 8
SE 12 10 8 10 6 8 1 1 — 2 11 12 81
SSE — 2 5 3 2 1 1 — — — 1 — 15
S 4 3 1 2 5 6 2 1 2 1 1 3 31
SSwW — — 1 — . — - 1 — — 1 — — 3
SwW 4 3 2 4 8 4 7 5 5 8 2 4 56
WSwW 1 — 1 — — 1 1 — — 1 — — 5
w 4 2 2 4 4 8 5 8 2 1 1 1 42
WNW 1 — 1 — — 1 1 — 1 1 — — 6
Nw 5 9 5 11 5 2 5 9 10 4 4 3 72
NNW — 1 4 — — 1 2 1 — 3 — — 12
C 34 28 24 29 47 39 38 36 50 54 46 56 491
Toplam g4 84 93 90 93 90 93 93 90 93 90 93 1095
(Total)
devami - continued

Y (Year): 1984

YONLER AYLAR (Months) Toplam

(Directions) (Total)

I 11 111 v A% Vi VII VIII IX X X1 XI1I
N 5 4 4 4 7 11 25 15 8 11 7 1 102
NNE 1 e 2 1 1 2 8 7 8 10 5 5 50
NE 4 6 11 4 6 9 8 5 - 2 5 9 69
ENE 1 1 — — - — — 2 - - — — — 4
E 9 4 3 2 5 1 2 2 4 8 15 10 65
ESE 1 2 2 — — — 2 — 2 — 5 4 18
SE 12 10 21 10 16 1 — — 2 2 8 6 88
SSE — 1 - — — — — — 1 2 2 3 9
S 2 2 2 6 2 2 3 1 1 4 — 2 27
SSwW e - - 1 — e 1 1 3 — — - 6
SwW 3 6 7 2 4 6 1 5 4 2 — 4 44
WSW - — — — — — 1 3 7 2 — 2 15
W 4 1 3 2 3 4 3 2 3 1 — 1 27
WNW - 2 — — —_ — 2 2 — 2 - 4 12
NwW 3 2 3 6 2 13 17 11 2 5 4 — 68
NNW — —- — 1 — — 7 7 4 1 2 4 26
C 48 46 35 51 47 41 13 30 41 41 37 38 468
Toplam g4 87 93 90 93 90 93 93 90 93 90 93 1098
(Total)

TON "1NHOL

IVHLNYVS JIJNYHL




Table 2. Some data of damaged areas at the Bagyaka Range of Yatagan National Forest

Serisi B6lme No. Boélmenin orman Dikili damga Dikili damga Kuruyan toplam Toplam dikili
alani miktari yapilan alan alan damga
Serie Partition Forested area of Marked trees Marked area to cut Total died area Total marked
Nr. partiton to cut trees
(Ha.) {ms) (Ha.) (Ha.) (m3)
— { —
gs B2 | g5 |Eg
=5 w O = = n @
3% | ¢ 2% | SE
Mgl ME L My NT
- e 3 £ o3 = £ 3 £ o5
ge [ &E | &2 | 8E
Bencikdag 2 875 — 83.0 — 2258 87.5 2258
» 3 94.0 — 62.0 — 6744 94.0 6744
» 4 89.5 — 19.0 —_ — 89.5 —
» 29 50.0 — 29.0 — 369 50.0 369
» 30 54.5 — 51.0 — 2887 54.5 2887
32 68.0 —= 68.0 — 723 68.0 723
» 33 52.0 52.0 — — -— 52.0 —
» 34 37.0 -— 37.0 — 967 37.0 967
» 35 35.5 — 35.5 — 1177 35.5 1177
» 36 61.5 — 58.5 — 965 61.5 956
» 37 52.0 19.5 20.0 600 765 52.0 1365
> 38 49.0 — 42.0 - — 2848 49.0 2848
> 39 7.5 — 33.5 — 2366 7.5 2366
> 40 16.5 — 14.0 —_ 2854 16.5 2854
» 41 55.5 - 37.0 — 2052 55.5 2052
» 42 69.5 — 69.5 — 4030 69.5 4030
» 43 83.5 — 79.5 — 3517 85.5 3517
Sepetcidag 2 67.0 — 62.5 — — 67.0 —
» 4 59.5 — 59.5 — 2339 59.5 2339
» 9 15.0 - l 8.0 | — 1799 15.0 1799
» 10 54.0 26.0 — 2184 — 54.0 2184
» 11 T4.5 24.5 37.0 650 825 745 1475
v 19 79.5 — 69.5 — 511 79.5 511
» 20 54.0 — 44.5 — — 54.0 —_
» 23 52.0 — 52.0 - 1753 32.0 1753
» 24 47.0 - 32.0 — 344 47.0 344
» 25 34.5 e 23.5 — 751 345 751
» 27 81.0 — 60.0 — — 81.0 —
» 47 77.0 —- 45.0 — — 27.0 —
» 48 25.5 — 19.0 — 760 25.5 760
» 50 57.5 — 26.5 — 378 14.0 378
» 51 65.0 - 65.0 —_ 946 65.0 946
» 52 57.5 . 57.5 — — 30.0 —
» o4 43.5 —- 43.5 - — 29.0 —
» 73 64.0 - 64.0 — — 14.0 —
» T4 725 — 725 _— —_ 23.0 —
» 75 67.5 — 67.5 — — 18.0 —
» 76 65.5 — 65.5 — 1274 41.0 1274
3 s 68.0 — 68.0 — — 28.0 —
» 78 61.5 - 58.5 — 1150 61.5 1150
89 72.0 39.5 32.5 — — 35.0 —
92 62.0 43.0 18.0 - - — 15.0 —
> 93 59.5 33.5 26.0 — — 30.0 —
95 86.5 — 82.0 — — 70.0 —
98 73.5 35.0 34.5 — — 14.0 —
" 99 62.5 — 62.5 — — 13.0 —
» 110 68.5 37.0 10.0 — — 10.0 —
» 112 86.5 9.5 76.5 —_ — 75.0 —
ggi’:“‘ 2949 3195 21825 3434 47343 2271.0 50777
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Buna kargihk 1985 yili vejetasyon devresi sonunda gidildiginde yeni bazi saha-
larda da kurumalarin meydana gZeldigi saptanmugtir. Bu sahalar Bencikdag1 Serisin-
de 4, 29, 30, 32, 34, 35, 36, 39, 41; Sepetcidag: Serisinde 9, 11, 25, 47, 48, 50, 51, 52,
54, 73, 4, 75, 76, 77, 78, 89, 92, 93, 94, 99, 110, 112 no.lu bélmelerde bulunmaktadir.
Bu bolmelerin alanlarinin toplami 2949 hektar olup igletme kayitlarina gore bunun
2971 hektar1 kurumus bulunmaktadir. Bu alanlarda yapilan dikili damga miktar
50777 m3 olmustur. Bu miktarin 3434 m?'d tensil kesimi, 47343 m3 i ise bakim kesi-
mi olarak yapilmigtir. Daha detayl bilgi icin Tablo 2 verilmigtir. Ajyrica vejetasyon
dénerni oncesi ve sonrasi kurumalar: Sekil 7°de gosterilmigtir.

3.8. SO, Gaz1 ve Yatagan Termik Santralina Ait Bilgilerin Karsilastiriimas:

Yapilan arastirma sonucu, Yatagan Orman Igletmesindeki kurumalarin sebebinin
gaz zararl oldugu tespit edilmistir. Bilindigi gibi ormanlar hava kirliligini onleyici
bir etkiye sahip olup, bir aragtirmaya gore yilda hektar bagina 300 Kg SO, tespit
edebilmektedirler (MIRABOGLU 1977 s. 47). Ancak orman zehirli hava kirliligine
en hassas olan vejetasyon formudur (KELLER 1971 s. 160).

SO, gaz1 yaprakta bulunan su ve oksijen ile birleserek siilfiirik asit gekline do-
niigmekte ve plazmay1 tahribetmektedir. Ayrica formaldehit’in karbonhidrat'lara gev-
rilmesi demek olan polimerizasyon'a engel olmakta ve kloroplast'lar inaktif hale
sokmaktadir (IRMAK ve HUS 1951 s. 46).

Yatagan Termik Santrall ortalama giinde 576 ton kiikiirdii SO, gaz1 olarak ¢i1-
karmaktadir. Bacada tutulamayan kiikirt orani 65/10000 olduguna gore filitrelerin
¢cok muntazam c¢aligmasi halinde bile hergiin 3,7 ton kiikiirdiin etrafa dagildigi ania-
silmaktadir. Bu miktar, SO, olarak yilda 2664 tona ulagir. O halde muntazam bir
dagilma kabul edilirse bu miktar SO,'yi climine edebilmek i¢in 8880 hektar ormana
ihtivag vardir. Ancak gerek dagiimanin muntazam olamayis, gerekse cesitli {hmal
veya igletme hatalari seuvzbiyle gevreye daha fazla SO, salinmasi scnucu, ormanlar
bundan da fazla miktarlarda bulunsa bile bu gazi zarar gérmeden asorbe etmelerine
imkan yoktur. Esasen ACATAY (1968 s. 8)'a gore 1/1.000.000 oraninda bile bitkilere
zararh olan SO,, MIRABOGLU (1877 s. 11)'nun BLUM’a atfen bildirdigi gibi
2/10.000.000 oraminda dahi zararh olabilmektedir. Bu durumda Yatagan Orman Islet-
mesi'ndeki SO, zararinin daha da genis alanlara yayilmasi kacinimazdir.

4. TARTISMA VE TEKLIFLER

Yukarida izahina calisiidig1 gibi bu kurumalar Yatagan Termik Santrali'nin mey-
dana getirdigi gaz zararidu. Heniiz vadi igleri ve fabrikaya bakan yamacglarda daha
kuvvetli gériilmekte ise de, fabrika galismasim siirdiirdiik¢e diger kisimlara da sira-
yet edecektir.

Bu bilgilerin 15181 altinda 6zet olarak sunlar sdylenebilir :
(1) Yatagan'da fabrika yerinin seciminde orman saghg: diiginliimemistir. Bu
ylizden ¢ok genis bir alan zarar goérmeye baglamisgtir.

(2) Bundan bdyle termik santrallarin zaruret olmadikg¢a ormanhik alanlar ya-
kininda tesis edilmemesi, bunlarin yerine yatirimlarin imkanlar dahilinde hidroelek-
trik santrallara kaydirilmas: tabiat ve insan sagligi bakimindan dnemlidir.

TERMIK SANTRAL
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1985 vejetasyon periyodu baginda ve sonunda tespit edilen zarar gormis alanler.

Sekil 7.

Damaged areas at the beginning and the end of 1985 vegetation period.

Figure 7.
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(3) Bir énceki maddede zikredilen husus yerine getirilemiyor ise yeni kurula-
cak santrallarin veya diger komiir yakan sinai tesislerin bacalarina SO, gaz1 basta
olmak iizere civa, arsenik, kurgun, cinko buharlari, flor, hidrojen florit, klor, tuzasidi,
nitrik asit, cesitli azot oksitleri, kiikiirtlii hidrojen vb. maddeleri vermemeleri saglan-
malidir. Bunun igin basta gelen is, yakit olarak kullanilacak kdmiirde veya ham
madde olan materyalde hangi maddelerin artik olarak ne miktar gikacagimin hassa-
siyetle tespit edilmesidir. Bunu takiben gereken hallerde bu maddelerden yararlanan
yan bir fabrikanin karli caligmasa bile mutlaka tesis edilerek bacaya verilecek bu
kabil gazlar1 onlemesi gerekir.

(4) Yatagan Termik Santrali’nda da en kisa zamanda bhdyle bir yan tesisin ku-
rulup calistiriimasi icap eder.

(5) Fabrikanin caligmas: sirasinda gece veya gilindliz filtrelerin mutlaka c¢ali-
gir durumda bulundurulmasina her kademedeki personelin biitiin titizligi gOstermesi
saglanmalidir.

(6) Yapilan aragtirmalar sirasinda memnuniyetle gériildiigii gibi, zarar goéren
bu sahalarda bulunan agaclar ileride hir bdcek ocag:r tegkil etmemesi icin kesilerek
citkarilmaktadir. Aym titizligin ileride meydana gelecek kurumalarda da devam etti-
rilmesi ¢evre ormanlar icin ¢ok dnemli bir koruma unsuru olacaktir.

(7) Cikan gazlarin gok kuvvetli zehir etkisi sonucu tahribata ugrayan bu alan-
lara, yeniden yapilacak agaclandirmalarin da yararlh bir sonuc vermesi son derece
zayif bir ihtimaldir. Bu bakimdan gaz zarar devam ettigi siirece bu sahalarn tek-
rar agaclandirilmasi istikbali tehlikeli bir yatirim olur. Pek kiigiik alanlarda deneme
dikimleri yapilabilir. Ancak iyi sonuclar alinabildigi takdirde benzer yerlerde agac
lamalara gidilebilir.

YATAGAN THERMAL POWER STATION AND ITS
DAMAGE ON FORESTS

Do¢. Dr. Torul MOL

Abstract

The Yatagan thermal Power Station has worked since Nowember
20 th, 1982. In this station 14400 tons of coal are burnt in 24 hours and
576 tons of sulphure produced as SO,. 65/10000 parts of this fume are
released into the atmosphere and carried to the southern forests by the
wind. Up to this day 2271 hectare forests died and 50777 m? forest trees
were marked to cut. Unfortunately, reforestation on those areas will not
give a useful result.

1. INTRODUCTION

The Yatagan Naitonal Forest applied to University of Istanbul, Faculty of Fo-
restry at 17.9.1984 by the letter nr. of 08.AS.2/21 - 4431. This application letter noted
that Pinus brutia trees of various height and diameters and between 3 - 60 years old
were being killed in Bencikdag and Sepetcidag series. The letter also stated that the
cause of this damage was unknown.

The situation of the damaged area examined and reported at the beginning of
vegetation period of 1985.

At the end of vegetation period of 1985 the same area reexamined. The second
ohservation showed that some developments occured during the time between the
first and second observations. That is the reason this article is written.

2. MATERIAL AND METHOD

Observations on this subject continued especially on three steps.

2.1. Gathering Knowledge

The maps of the area held from management plans. Damaged areas, amount of
marked trees and series taken from the Yatagan National Forest.

The daily coal consuming and released sulphure (SO,) amount of the power sta-
tion and also starting dates of the power station units confirmed.

The wind directions and numbers in the years of 1983 and 1984 heid from Tur-
kish Meteorological Service.

Beside, this, some important literature are cited.
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2.2. Field Observations
Damaged area visited before and after of the vegetation period in 1985,

Some observations carried on damaged Pinus brutia trees at the Yatagan dis-
trict, and around the Thermal Power Station, and along the Yatagan - Milas route.

Prevailing 'wind direction, topographic situation, tree development, main tree
and forest flora, soil depth and structure, and the other effects which are related
to damage were examined and the results were shown in part there.

2.3. Evaluation Of Field Observations by Present Data

The findings of observations about the damage of the Yatagan Thermal Power
Station compared with literature knowledge and some proposals offered.

3. CONCLUSIONS

The conclusions of the witherings of different aged Pinus brutia trees in the Ya-
gan Forests are summarized helow.

38.1. Conclusions That Show Cause Of The Damage

Causes of tree death are very different. If the real one is not known, all the
possible causes must be investigated seperately. The same way used in this work.

(1) Observations on many road cuttings in well damaged areas showed that
soil 'was deep, no stones, litter and humus formation was well. So there was no reason
for the trees to die from the point of view of soil.

(2) There wasn’'t any insect or fungus on the leaves or the trunks of the partly
damaged trees. Only some Ips sexdentatus Borner and Blastophagus piniperda (L.)
found on the trees died one year ago. This situation showed that those insects have
seconder character and established to the area after any damage.

(3) Damage was not restricted by tree age. It was seen on every aged trees.
This kind of damage only is done by defoliators, suckers or by root gnawing insects.
None of them was found at those areas.

(4) Okbservations on the other tree species showed that; oak leaves wither from
the edges (Figure 1), and some of the branches of the shrubs damaged. Those signs
also show that damage has a general charachter. Generally one insect or fungus
species can not do damage hoth on coniferous and decidious trees. The consideration
was also supported by same damage determined at some of the Pinus brutia plan-
tations on the Yatagan - Milas route which are about 10 km far from Yatagan.

(5) Damaged Pinus brutia needles are red in colour and hang down just like
a tuft (Figure 2). The tips of slightly damaged needles are pale green. As the dama-
ge grows, pale colour goes from the tip to the stem of the needles. Dead needles
sometimes have some burnt evidences on the edge which are acid damage (Figure 3).
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(6) The trees have almost declined in damaged areas (Figure 4). Some of the
vigorous ones survive (Figure 5).

(7) Yatagan Thermal Power Station started to work at 20.11.1982. The first
damage on needles was seen at the vegetation period of 1983.

All those findings show that the severity and spread of damage was very strong.
So the causes became very important. Therefore an attempt was made by taking
into consideration the causes to found out now meteorological conditions and Yata-

gan Thermal Power Station affect the damage.
3.2.1. The Data Of Yatagan Thermal Power Station

Yatagan Thermal Station established in a wide dish shaped area (Figure 6).
This is the reason why the gas settled in this area.

Thermal Power Station has 80 m high chimney which distributes the gases.

One unit of Thermal Power Station burns 200 tons of coal in an hour. This
expresses that 14400 tons of coal are consumed in 24 hours for three units.

Sulphure amount in coal is :
According to the data of Turkish Coal Service : %3-35
According to the data of Turkish Electricity Association D% 4-4,5

We can assume that mean is ¢ 4.
The ratio of the SO, released into the atmosphere :  65/10000
Starting dates of wunits :

Ist unit: 20.11.1982
IInd unit : 15.6.1983
IIIrd unit : 20.12.1984

Calculation of «S» comes from burnt coal in 24 hours :

14400 tons of coal (burnt in 24 hours) X 0,04 S (approximately) — 576 tons/in
24 hours.

3.2.2. Wind Data Of Yatagan Meteorological Station

Distribution of the wind according to the directions in 1983 and 1984 shown in
Table 1.

94 of the winds came from north, 87 of them from northeast and 72 from north-
west and east in 1983,

102 of the wind blew from north, 88 from southeast, 69 from northeast and 68
from northwest in 1984.

This knowledge shows why much more S0, damage is seen in the south of the
Yatagan Thermal Power Station.
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3.2.3. Data From Yatagan National Forest

At the begining of 1985 vegetation period the damage was at Bagyaka Range,
Bencikdag Serie, Partition numbers of 2, 3, 33, 37, ‘38, 40, 42, 43; at Sapatgidag Se-
rie, Partition numbers of 2, 4, 10, 19, 20, 23, 24, 27.

Whereas at the end of 1985 vegetation period the damage becomes larger and
also seen at Bagyaka Range, Bencikdag Serie, Partition numbers of 4, 29, 30, 32, 34,
35, 36, 39, 41; at Sepetcidag Serie, Partition numbers of 9, 11, 25, 47, 48, 50, 51, 52,
54, 73, T4, 75, 76, 77, 78, 89, 92, 93, 94, 98, 99, 100 and 112.

As seen from Table 2 and Figure 7, total area of those partitions is 2949 in
hectares. The records of the National Forest showed that 2271 hectares of those
areas were killed and 50777 m® forest trees were marked to cut,

8.3. SO; and its Damage and Comparison With Yatagan Thermal Power
Station Data

The forests are stoper of weather pollutions at some degree. One hectare forest
may hold 300 kg SO, itself (MIRABOGLU 1977 p. 47). However forests are the most
sensitive vegetation form against air pollution (KELLER 1971 p. 60).

SO, combines with ‘water and oxygene in the leaves and converts into H,S0,
which destroys the plasm of cells of the leaves. Acid also stops the chloroplast acti-
vities and polimerisation collapses (IRMAK and HUS 1951 p. 46).

The Yatagan Thermal Power Station produces 576 tons of sulphure daily. The
ratio of sulphure released from the chimney is 65/10000. Assuming that all filters
of the chimney work quite well, daily released sulphure amount will be 3,7 tons.
This amount reaches 2664 tons of SO; in one year. If distribution is very regular,
to eliminate this amount of 80;, 8800 hectares of forests are required. However,
because of the irregular distributicn and some operating faults generated from the
power station, the amount of S0, released into the atmosphere is higher than this
amount (3,7 ton). Hence even more forests can not be able to absorbe this amount
of SO, 'without any damage. Actually ACATAY (1968 p. 8) states that even
1/1000000 SO, concentration in air is harmful for vegetations. Also MIRAEOGLU
(1977 p. 11) noted after BLUMM that 2/10000000 SO, is enough to be harmful. All
this knowledge showed that the extension of the SO, damage in the Yatagan Forests
is unavoidable.

4. DISCUSSION AND RECOMMENDATIONS

The situations narrated above belong to the Yatagan Thermal Power Station
gas damage. At present, this damage is seen only at some valleys and slopes which
exposed to the Power Station. Unfortunately, in a short time it will be seen in the
other places of the forest.

Considering the explanations have been made so far, the recommendations on
the subject can be summarized as follows :

(1) Forest health was not taken into consideration when the Power Station
established. For this reason a very large area has been ruined.
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(2) Unless it is necessary, Thermal Power Stations must not be settled near
forests. Investments must be directed to Hydroelectric Power Stations instead of

thermal ones.

(3) If it is not possible to carry out recommendatior. written in number 2, some
other precautions must be taken. Poisoned material such as SO,, Hg, As, Pb, and
Zn, gases of Fl, HCl, HNO;, H,S, NO,, and others must not be released to the air.
The first thing to catch these emissions, is to know which of them and how much
is present in the coal or raw material. The second step is, even if it is not profitable,
to establish a small chemical factory beside Power Station and don’t release any
smoke to the chimney.

(4) Such 'a chemical factory must be built beside Yatagan Thermal Power
Station as well.

(5) All the filters of the power station must be operated continously. All the
personnel must be aware of this subject.

(6) This observation showed that killed trees are being cut off by Forest Ser-
vice. This is a very essential procedure against possible insect development, and
must be continued when other trees die ahead.

(7) Reforestation on this strongly poisoned and ruined areas, will not give
profitable results, since the gas damage lasts. In those circumstances reforestation
expenditures will be in a great risk. Only very small areas will be planted and if
good results occur, some new plantations will be done on the similar areas.
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