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TAPA LENNUVALJA NAFTAREOSTUSE MONITOORING JA
EKSPEDITSIOONILISED PERIOODILISED PUHASTUSTOOD

TO6SA pidid toimuma 1993.a novembri keskpaigast kuni 1994 .a
martsi 16puni, kuid tdid raskendava kulma talve téttu
pikendati t6b6de 1l6pptédhtaega aprilli keskpaigani.

Tédde piirkond on kujutatud jargneval joonisel. Joonisele on
kantud sbjavéde lennuvadli ja sellel olevad reostuskolded,
samuti linna wveevarustuse puurkaevud, allikad ja puuraugud,
kus on mbéddetud wveetasemeid vOi vdetud veeproove. Tappidega
kaetud ala tahistab wveepinnal lasuva vaba petrooli levilat.

Tédde eesmdrgiks oli:

- Jjatkata eelmistel aastatel alustatud veetasemete ja
petrooli paksuste mbdétmisi puuraukudes;

- tlksikute kohalesb6itudega pumbata puuraukudest vdlja wvaba
petrool;

- vbtta proove vee kvaliteedi kontrolliks linna veevarustuse
puurkaevudest Jja selgitada lahustunud petroolikomponente
sisaldava vee leviku ulatus kevadperioodil. Omaette eesmargiks
oli ka Keskkonnauuringute Kesklabori wuue gaaskromatograafi
katsetamine suhteliselt puhta pbhjavee analltiisimisel.

Veetasemete Jja petroolipaksuste md6tmisi tehti 7 korral.
Veetaseme maksimum moodustus aprilli keskpaigas. Petroolipaksus
oli suurim detsembris. M&bétmiste tulemused on esitatud tabelis
1 ja graafiliselt puuraukude PA-1; PA-13; PA-26s ja PA-40 nditel
joonistel 2 kuni 5.

Petrooli pumbati valdavalt katsevdljakutelt, puuraukude PA-13 ja
PA-26s juurest, kuid paaril korral ka Uksikpuuraukudest. Kokku
pumbati wviie kohalesdiduga valja 1450 1 puhast petrooli.
Valjapumbatud petrool anti tile TAPA LINNA KOMMUNAALETTEVOTETE
KOMBINAADILE JA TAPA SOOJUSELE, mida tdéendavad lisas 1 olevad
kirjad.

valitdédde Jjooksul vdeti 7 wveeproovi Tapa linna veevarustuse
puurkaevudest ja 26 veeproovi maa-ala perifeerse osa puuraukudest:
ja allikatest, kus puudub vaba petroolikiht. Analtiliside tulemused
on tocdud tabelis 2 ja lisas 2.

Analuiside pdhjal vbéib oéelda, et wvees lahustunud kujul on
lennukipetrool siiski levinud ka ordoviitsiumi veekompleksi
suigavamatesse veekihtidesse. Puurkaevu PK-108 vesi sisaldab
mitmesugusesid naftaprodukte kuni 15 pg/1, sealhulgas
lennukipetrooli 3,2 pg/l. Need sisaldused ei ole ohtlikud ega
uleta joogiveele kehtestatud norme, kuid viitavad selgelt
ordoviitsiumi veekompleksi veehorisontide vaheliste veepidemete
ldbilaskvusele.

Ordoviitsium-kambriumi wveehorisondi vesi naftaprodukte ei
gsisaldanud.

Pindalaliselt v6ib wees lahustunud lennukipetrool levida
soodsatel tingimustel kuni Valgejbe darsete allikateni. Allikas
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A-1009 sisaldas 9.02.1994.a. kuni 3,2 pg/l lennukipetrooli.
Samuti viitab sellele ka puuraugu PA-37 vee suur lennukipetrooli
sisaldus (875 ug/l).

Jootme kiila allikast sel aastal lennukipetrooli ei leitud, kuid
allikavesi sisaldas mdningal madaral naftaprodukte (0,7 pug/l), mis
voivad olla Jjé&ljed kunagisest reostusest. Vees lahustunud
lennukipetrooli leviku piir jaab Jootme kila ja puuraugu PA-28
vahelisele alale.

Lahustunud lennukipetrooli sisaldus puuraugu PA-5 vees on vaike,
kuid siiski on petrool levinud ka reostusallikatest 1louna poole.
Leviku tdéendosus kaugemale 1louna poole on vaike, kuna vee
liikumise suund on lennuvalija keskosast lddnde, pdhja ja itta.

Seos petroolikomponentide sisalduse ja veeproovi vbtmise koha ja
reostuskollete vahelise kauguse wvahel pole selge. Maddravaks on
ilmselt pdhjavee liikumise suunad piki lubjakivides paiknevaid
lohe- ja rikkevodndeid. Samuti on raske hinnata naftaproduktide
lagunemise kiirust.

Puhastuspumpamistega Tapa sbjavde lennuvaljal peab ka edaspidi
kaasnema petroolipaksuste mdbtmine puuraukudes ja wveeproovide
votmine toddepiirkonna ddrealadelt, et saada ettekujutust vees
lahustunud petrooli ning vaba petrooli liikumise ulatusest.

Monitooringu andmete analllsimisega on vdimalik ette ennustada
petrooli ilmumist pumpamisvdljakute puuraukudesse.

Kokkuvbtlikult vdib o6elda, et talveks wvalitud tddde skeem oli
bige. Nii kiilma talvega poleks pidev valitdd andnud paremaid
tulemusi, kuid kulutused cleks olnud mitmeid kordi suuremad.



TAPA MONITOORING

VEDELIKU TASE JA PETROOLIKIHI PAKSUS

Tabsl 1

PA Absoluut- [Stga- |Pinnakatte |Manteltoru |Manteltoru
number {kérgus vus paksus tle mp. allpool mp.| 14-Dec-83 | 13-Jan-94 | 25-Jan-94 | 08-Feb-94 | 03-Mar-94 | 29-Mar-84 | 13-Apr-94
m m m m m Veetase m |Veetasem |Veetasem [Vestasem |Veetasem [Veetasem |Veetasem

Vaba 8li cm [Vaba 6/l cm |Vaba 6li cm |Vaba 6li cm |Vaba éli cm |Vaba §li m |Vaba 6li cm
PA1 89,40 11.7 1.8 0.50 2,20 7.3 7.2 5.8 7.65 7.8 5.3 4.2
232 225 g2 20 22 63 233

PA2 99.16 55 1.7 0.25 1.80 |TAMPONEERITUD

PA3 100.30 7.0 1.5 0.40 1.70 [TAMPONEERITUD

PA4 84.85 8.5 20 0.60 2.40 |TAMPONEERITUD
PAS 100.85 7.0 0.8 0.40 1.40 6.9 6.85 3.15 575 6.85 3.5 1.3
G 0 o] 0 0 0 0

PAB 100.25 7.0 0.8 0.50 1.30 [TAMPONEERITUD

PA7 100.85 7.0 1.5 0.15 1.85 |TAMPONEERITUD
PA11 101,55 | 28.8 3.5 0.50 4.40 8.3 9.55 8.3 7.95 8.7 6.5 3.2
4] 0 0 ] 0 0 0
PA12 98.30 10.8 1.5 0.30 2.60 6.35 8,75 2,45 4.75 8 2.6 0.5
1 3 0.5 o} 3 0.5 1
PA13 100.75 | 103 1.0 0.565 1.75 T 7.35 4 5.8 7.7 4.2 2.2
134 122 5 122 &1 20 61
PA14 101,40 | 120 0.7 0,45 210 8,75 9 7.35 7.8 9.3 7.4 8.75
0 0 0 0 0 9] 0
PA15 100.85 | 125 1.0 0.55 1,90 a8.55 8.95 5.35 7.2 9.1 5,76 2.45
0 0 0 0 0 4] 0
PA16 102.00 15.0 1.0 0.65 2.35 13.65 11.55 9.3 9.7 11.65 9,35 8.85
0 8 0 0 0 4] 0
PA17 94.60 6.0 0.3 0.75 1.10 1.756 1.9 0.15 0.9 2.1 0.2 o]
12 11 9 2 3 5 1

PA18 100.30 16.8 1.5 0.85 1.65 |[TAMPONEERITUD
PA19 99.30 12.6 1.7 0.55 1.85 5.85 <] 3.85 4.7 6.18 415 3.35
134 21 7 5 25 8 8

PA20 100.65 | 12.0 0.8 0.60 1.40 [TAMPONEERITUD
PAZ1 84.10 8.0 1.7 0.55 2,40 1.25 1.2 0.75 o8 1.35 0.65 .4
0 0 0 0 [0} 0 (0]
PA22 97.80 10.0 0.4 0.60 0.80 4.6 4.65 2.7 3.8 5,05 31 1.45
10 17 0 1 3 0 0
PAZ3 89.20 11.0 1.9 Q.75 2.15 5,25 55 2.3 4.45 5.05 2.85 1.45
273 200 192 31 56 86 13
PA24 102.15 12.3 1.9 .10 1.80 8.5 a8 5.4 7.4 9.05 57 3.78
58 41 0 0 43 0 0
PA25 100.60 10.2 1.9 Q.70 215 6.95 7.2 41 5.85 7.45 4.25 2.75
20 11 51 14 2 153 a7
PA26s 102.20 | 12.0 1.5 a.10 0.80 8.6 8.8 5.6 7.55 82 5.8 4.25
85 51 106 18 18 188 28
PA26d 10230 | 24.0 1.6 0.50 14.50 9.85 8.95 8,55 10.25 7.05 5.3
PA27 98,85 11.0 1.3 Q.50 1.45 5 5.15 3 4.1 535 3.3 22
10 8 37 45 g 20 16
PAZ8 94.20 6.0 1.2 .65 2.90 1.8 1.85 1 1.3 1,95 3 0.6
0 0 0 o] Q 0 0
PA29 100.95 2.2 1.6 0.35 2.45 7.55 7.9 3.6 5.85 8z 3.8 1.7
129 159 3.5 184 134 6 1
PA30 95.65 11.8 1.8 0.35 1.80 5.5 55 4,75 B.25 5.65 4.95 4,25
0 0 0 o] 9] 0 °

PA31 102,30 | 17.0 1.5 0.65 2.20 |TAMPONEERITUD
PA32 99.80 i2.8 1.0 0.60 1.35 a.3 8.35 7 7.6 8.55 6.95 6.7
o] 0 (o] 0 o] 0 o]
PA33s 99.90 | 12.0 1.5 0.85 2.20 6.3 6.65 3.3 5 6.95 3.4 1.7
58 29 3 142 8 29 62
PA33d 99.85 | 25.0 1.5 15,25 7.35 7.5 6.05 7.8 4,45 25
PA34s 10010 | 11.8 1.4 0.70 2.10 6.6 6.9 3.25 5,35 7.25 3.45 1.55
20 a2 31 2 20 21 26
PA34d 100.25 | 25.0 1.5 15.45 7.45 7.7 7.9 8 4.1 2.05
PA35 100.05 125 1.2 0.75 1,45 7.85 8.06 4.85 6.5 a2z 5.05 2.4
o 0 0] [0} o] 0 0
PA36 102.20 | 1456 2.0 0.36 2.65 10.15 10.56 7.55 8 10.65 6.75 5.5
(o} 0 0 o} o 0 0]
PA37 102.90 | 17.0 1.6 0.65 1.85 1 11.2 8.3 10,18 11.5 9,55 82
1] 0 0 Q o] 0 0
PA38s 101.10 | 125 1.0 0.95 1.30 a1 8,15 5.4 71 8.25 575 3.85
V] 0 0 0] 0 0 0
PA38d 101.00 | 24.0 1.2 15,05 8.4 8.5 8.3 0.85 6.7 4.85
PA38 98.60 | 10.0 1.8 0.0 2.10 5.05 5.2 1.85 3.8 5.4 2.1 0.35
18 77 1 8 107 1 1
PA40 100.80 | 105 1.1 1.16 1.75 6.8 6.9 27 5.9 715 4,25 23
: ‘ 193 270 94 65 301 a6 136
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Tabel 2
Naftaproduktide sisaldus (ug/1l)
Agukoht benseen tolueen kslileen lennuki - nafta-
petrool produktid

27.01.94.a.

Proovide seeria ebadnnestus proovipudelite korkide
vale tihendimaterjali pdrast, mis andis analdisimisel
naftareostusele sarnaseid naftaproduktide sisaldusi.
Naftaproduktide sisaldus oli 15...35 ug/l.

09.02.94.a.

A-1004 14,8 - 105,0 822,5 2920,0
A-1008 - - - - -
A-1009 0,1 0,1 26,5 174,0
PK-108 - 0,5 3,2 15,0
PK-112 - -

PK-127 - - - - -
PK-128 - - - - ' -
PK-130 - - - . -
PK-131 . - - - -
PK-115 - - - - -

17.02.94.a.

PA-11 - - - - -
PA-21 S = - - )
PA-28 iy 2 247,0 -
PA-30 Fd. 4 132, 0 -
PA-32 - 128, 0 -
PA-35 - -
PA-36 - ~ - - -
PA-37 4,5 0,9 5,1 875, 0 -

B O
w oM

I
I
r

06.03.94.a.

A-1003 - - - -

A-1008 - - - -

A-1009 - - - 2

PA-5 - - - 19,0
PA-11 - - - . 2
PA-14 % - 12,7 149, B -
PA-15 - - - - -
PA-16 - - - 34,0 -
PA-21 « . - - .
PA-28 - = 3,0 83,0 -
PA-30 = = - - -
PA-32 g = 11,8 255,0 -
PA-35 - - - - -
PA-36 - - - - -
PA-37 - - - 2,3 -

NJO
' = = =
B U
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EESTI KESKKONNAUURINGUTE KESKLABOR 388 2

EEOQ006 Tallinn, Marja 4D, tel. 47 14 04
NAFTAPRODUKTIDE IDENTIFITSEERIMINE.

Anallisitav objekt: veeproovid puurkaevudest Tapa lennuvélja saaste monitooringuks.
Proovi nr. ja proovivitmise koht:nr.5 (pk 131}, nr.6 (pk 130), nr.7(pk 112), nr. 8 (pk 115) nr. 9 (pk 128)
Proovi vétja (asutus, amet, nimi) : A/S Maves, geoloog Mati Salu .

Proovivitmise kuupiev: 27.07.94 a. kell :11.30
Laborisse sisse tulnud : 28.01.94 a. kell : 8.20
Anallis alustatud : 28.01.94 a. l6petatud :02.02.94 a.

Veeproovidest eraldati naftaproduktid pentaaniga ekstraheerimisel.

Analiiisid teostati gaasikromatograafil Varian 3400 CX ja Shimadzu spektrofluorofotomeetnl RF 540.
Gaasikromatograafilise analiiisi tingimused:

. Kolonn: kvartskapillaar, pikkus 30 m , siselabimaét 0.53 mm.
. Kolonni taidis: DB-5 1,5 p.

. Kandegaas: N, 7.0 ml/min .

. Surudhk: 400 ml/min.

. Vesinik : 35 ml /min .

. Make-up gaas : N, 35 ml/min

. Detektor: FID , 300°C.

. Aurusti: 250 °C,

. Kolonni temperatuuriprogramm:

OW =~ DLhph WHN

__280°C (15.0 min.)_
!
/ 15 °C/ min.
220°C (1,0 min.) !
/
! 25 °C/ min
40°C (2,0 min.)___/

10. Véimendi tundlikkus: 12 x 1
11. Proovi suurus: 1.0 pl

Gaasikromatograafilise analiilisi tulemus:

Proovide kromatogrammide vordlemisel selgus, et puurkaevudest voetud proovides on naftaproduktide jalgi,
kusjuures proovid on omavahel sarnased. Puhta pentaani vérdluskromatogrammil need piigid puudusid. Proovipudeli
kasutamata (puhta) originaalkorgi ja selle tihendi k&sitlemisel pentaaniga saadud témmise kromatogrammist selgus,
et need naftaproduktide jiljed parinevad hoopis korgist ja selle tihendist.

Shimadzu spektrofluorofotomeetril RF 540 teostatud analiitisid naitavad , et proovides leitud reostus on iihesugust
laadi, seejuures reostuse kogus on 15 kuni 35 g naftaprodukte 1 | vee kohta.

Saadud materjali alusel ei ole voimalik 6elda, et proovides on lennukipetroolist parinevat naftareostust,seega
uuringuid tuleb korrata, kasutades kontrollitud puhtusega tihendeid proovipudelitele.
Analiitiside tulemused séilitatakse Eesti Keskkonnauuringute Kesklaboris iihe aasta jooksul.

Lisa :Proovide kromatogrammid, spektrogrammid.

Proovide analiiisid teostasid:

gaasikromatograafil ey ﬁ-—f';/ ‘y K.Kuningas
spektrofluorofotomeetril Al T.Nittim
Tegevdirektor ' E.Otsa

EFz—
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Title : naftareostus pdhjavees

Run File : C:\STAR\MODULE16\VESI0D18.RUN
Method File : C:\STAR\KAI-3.MTH

Sample ID : Tapab, 12x1 PK-{34

Injection Date: 1-FEB-24 10:22 AM Recalculation Date: 3-FEB-94 12:09 PM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

FrxkkxxEFrk Star Chromatography Workstation *****%% Versgion 3.0 ***kkkskkktssk

Chart Speed = 1.45 cm/min Attenuaticon = 32 Zero QOffset = 5%
Start Time =_ 0,010 min End Time = 15.000 min Min / Tick = 1.00

G 7.838
8.313

8.514

- > 8. 983
10.531
11.272

14.109 14.229

{4, 695 14.528
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Title : naftareostus pthjavees

Run File : C:\STAR\MODULE16\VESI019.RUN
Method File : C:\STAR\KAI-3.MTH

Sample ID : Tapa 6,12x1 PpEg-I130

Injection Date: 1-FEB-94 10:55 AM Recalculation Date: 3-FEB-94 12:09 BEM

Operator : ants Detector Type: ADRCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

krdkkdkxkxk Star Chromatography Workstation *****%*x Version 3.0 ***dkkkkddkdsk

Chért Speed = 1.45 cm/min Attenuation = 16 Zero Offset = 5%
Start Time = 0.,0L0 min End Time 15.000 min Min / Tick = 1.00

Il

3.200

7.845

%?i; .
: 10.538

%;;1_4—_ 11.275




Title : naftareostus pdhjavees

Run File : C:\STAR\MODULE16\VESI025.RUN
Method File : C:\STAR\KAI-3.MTH

Sample 1D : Tapa 7, 12x1 P2

Injection Date: 1-FEB-94 2:36 PM Recalculation Date: 3-FEB-94 12:09 PM

Operator : ants Detector Types ADCE (1l Velt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frkxkxkkkkxk Star Chromatography Workstation **x**** Vergion 3.0 **xkkskkkksss*

Chart Speed = 1.45 cm/min Attenuation 32 Zero Offset = 5%
Start Time = 0.010 min End Time = 15.000 min Min / Tick = 1.00

M

7.109
B = 7.837
= §.319
E%_ﬁ==—f 8.514
= 10.533
gi;— 11.272




Title : naftareostus pdhjavees L~ Y.

Run File : C:\STAR\MODULEL16\VESIOZ20.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 8,12x1 PK-IS

Injection Date: 1-FEB-94 11:32 AM Recalculation Date: 3-FEB-94 12:09 PM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16

Instrument : Varian Star 3400CX Sample Rate : 10.00 H=z
Channel : A = FID Run Time : 25.002 min

Fhkkkkxikikkk Star Chromatography Workstation **#*#*#%+%+% Version 3.0 **%*k*kkkdkhxx

Il

Chart Speed 1.45 cm/min Attenuation = 16 Zero Offset = 5%
Start Time = 0.010 min End Time 15.000 min Min / Tick = 1.00

T

7.112

7.842

8.519
8.728

”’”‘W“W ¥ WW

11.271




Title : naftareostus pthjavees =¥~

Run File : C:\STAR\MODULE16\VESIO0O21.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 9,12x1 PE—128

Injection Date: 1-FEB-94 12:14 PM Recalculation Date: 3-FEB-94 12:09 PM

Operdtor : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel ¢ A = FID Run Time : 22,618 min

FrxwkAkdkkxx Star Chromatography Workstation ***%k* Vergion 3.0 *kkkkkkssskkk

Chart Speed = 1.45 cm/min  Attenuation
Start Time 0.P10 min End Time

A Zero Qffset = 5%
15.000 min Min / Tick = 1.00
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Title : naftareostus pdhjavees

Run File : C:\STAR\MODULE16\VESIO32.RUN
Method File : C:\STAR\KAI-3.MTH

Sample ID : pent.l12x1

Injection Date: Z-FEB-94 11:53 AM Recalculation Date: 2-FEB-94 3:04 PM

Operator : ants Detector Type: ADCB {1 Volt)
Workstation: Bus Address : 16

Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

*FhAExFHkEx*k*k Star Chromatography Workstation ******* Version 3.0 **¥*kksxxkskkkk*

Chart Speed = 1.45 cm/min Attenuation = 16 Zero Offset = 5%
Start Time =_ Oi010 min End Time = 15.000 min Min / Tick = 1.00
I

4.372

7.834
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Tigle : naftareostus pdhjavees

Run File ¢ C:\STAR\MODULE16\VESI037.RUN
Method File : C:\STAR\KAI-3.MTH

Sample ID : tihend, 12x1

Injection Date: 2-FEB-94 2:29 PM Recalculation Date: 3-FEB-94 12:09 PM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 24.570 min

*xkdkkxkdkxxkk Star Chromatography Workstation ****x%* YVergion 3.0 **kkkkkkkkkkx

Chart Speed = 1.45 cm/min Attenuation = 63 Zero Offset = 36%
Start Time = 0.000 min End Time 15.000 min Min / Tick = 1.00
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EESTI KESKKONNAUURINGUTE KESKLABOR

EE0006 Tallinn, Marja 4D, tel. 47 14 04
NAFTAPRODUKTIDE IDENTIFITSEERIMINE.

Anallitsitav objekt: veeproovid puurkaevudest Tapa lennuvilja saaste monitooringuks.

Proovi nr. ja proovivitmise koht:nr.1 (pk 130), nr.2 (pk 131}, nr.3(pk 128), nr. 4 (pk 112), nr. 5 (pk 115),nr.8
(pk 108), nr.9 (pk 127), nr.10 ( A 1008), nr.11 ( A 1009), nr. 13 ( A 1004).

Proovi v6tja (asutus, amet, nimi) : A/S Maves, geoloog Mati Salu .

Proovivotmise kuupéev: 09.02.94 a. kell :9.00-12.00
Laborisse sisse tulnud : 09.02.94.a. kell : 15.00
Analiiiis alustatud : 10.02.94.a. l6petatud :14.02.94.a.

Veeproovidest eraldati naftaproduktid pentaaniga ekstraheerimisel.

Analiiiisid teostati gaasikromatograafil Varian 3400 CX ja Shimadzu spektrofluorofotomeetril RF 540.
Gaasikromatograafilise analiiiisi tingimused:

. Kolonn: kvartskapillaar, pikkus 30 m , siseldbimdét 0.32 mm.

. Kolonni taidis: DB -1 1,0 p.

. Kandegaas: N, 3.0 ml/min .

. Surudhk: 400 ml/min.

. Vesinik : 35 ml /min .

. Make-up gaas : N, 35 mil/min

. Detektor: FID , 300°C,

. Aurusti: 250 °C,

. Kolonni temperatuuriprogramm:

O~ OOUh N2

____280°C (15.0 min.)_
/
! 15 °C/ min.
220°C (1,0 min.) /
/
{ 259C/{ min
40°C (2,0 min.)__ [/

10. Vdimendi tundlikkus: 12 x 1
11. Proovi suurus: 1.0 pl

Gaasikromatograafilise analiiisi tulemus:

Proovide kromatogrammide vordlemisel selgus, et proovide nr. 1 - 5 ja 9,10 kromatogrammide! puuduvad
naftareostusele iseloomulikud piigid, kuid on tundmatute piikide jalgi (suurusjargus. 1 pg), kusjuures puhta
pentaani vardluskromatogrammil need piigid puudusid. Sellised Uksikute piikide jaljed vbivad périneda niihasti
proovivotu siisteemi ebapuhtusest kui ka ekstraktsioonianumate korkidest ja selle tihenditest. Proovide nr. 8,
11 ja 13 kromatogrammide jérgi esineb neis naftareostust, mis véib parineda lennukipetroolist, kuid pikaajalise
viibimise tottu looduses on haihtunud lennukikiituse kergeim osa, mistottu proovide kromatogrammid
sarnanevad pigem diiselkiituse kromatogrammiga. Proovis nr.8 tuvastati reostus alles pérast proovi 10-kordset
kontsentreerimist .

benseen (ug/l) tolueen (ug/l) ' ksyleenid {ugf) leirman &wa /ﬁ? /é
Proov nr.8 05 0.5 2

: 2
Proov nr.11 0.1 . 0.1 0.1 %,
Proov nr.13 14.8 105.0 22,5
Shimadzu spektroflucrofotomeetril RF 540 teostatud analiiiisid nditavad, et proovides nr. 8 ja 11 leitud
reostus on sarnane diiselkiitusega, proovis nr. 13 sarnane lennukipetrooliga, seejuures reostuse kogus proovis
nr.8 on 15 ug, nr.11 on 174 pg ja proovis 13 on 2920 yg naftaprodukte 11 vee kohta.

Analiitiside tulemused séilitatakse Eesti Keskkonnauuringute Kesklaboris iihe aasta jooksul.
Lisa :Proovide kromatogrammid, spektrogrammid.

Proovide analiiiisid teostasid: P
gaasikromatograafil e AEED
spektrofluorofotomeetril 'C};c'ﬁéfw T.Nittim

Tegevdirektor ﬁ E.Otsa
k
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Title : naftareostus pdhjavees

Run File : C:\STAR\MODULE16\AVESIO030.RUN
Method File : C:\STAR\KAI-3.MTH

Sample ID : Tapa 1 12x1

Injection Date: 10-FEB-94 10:42 AM

Operator ¢ ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16

Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

FaRkkkkkkxxx Star Chromatography Workstation ******* Vergion 3,0 ***kkkskskkkks*

Chart Speed = 1.36 cm/min  Attenuation = 64 Zero Offset = 5%
Start Time = 0,000 min End Time = 16,000 min Min / Tick = 1.00
3.591
- 4,064

Cle 11.508
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Tdfle : naftareostus pdhjavees

Run File : C:\STAR\MODULE16\AVESIO31.RUN
Method File : C:\STAR\KAI-3.MTH

Sample ID ¥ Tapa 2 2 12xl

Injection Date: 10-FEB-94 11:16 AM

Dpergtor. : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

FrxkkkxAkxk Star Chromatography Workstation *****%% Vergion 3.0 ****xkkkksdkx

Chart Speed = 1.36 cm/min  Attenuation = 64 Zero Offset
Start Time = 0,000 min End Time 16.000 min Min / Tick

5%
1.00

Il

=

3.592

Cl1




Title : naftareostus pdhjavees —25~

Run File : C:\STAR\MODULE16\AVESI032.RUN
Method File : C:\STAR\KAT-3.MTH
Sample ID : tapa 3 12x 1

Injection Date: 10-FEB-94 11:56 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frkkkkkkxxx Star Chromatography Workstation ******* YVersion 3.0 *****xkkkkxxx

Chart Speed = 1.36 cm/min  Attenuation = 64 Zero Offset = 5%
Start Time = 0.000 min End Time = 16.000 min Min / Tick = 1.00
=
- 4.066
cle 11.512
B 14,093

21 15.460



Title : naftareostus pthjavees —26~

Run File : C:\STAR\MODULE1E&\AVESI0O33.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 4 12x1

Injection Date: 10-FEB-94 12:44 PM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Foekdkdkddkkxx Star Chromatography Workstation ******* Version 3.0 *®%%skkkxkkk

Chart Speed = 1..36 em/min Attenuation = 64 Zero Offset = 5%
Start Time = 0.000 min End Time = 16.000 min Min / Tick = 1.00
S
- =
g:' 3.586
- 4.062
cl2 8.633

Cle 11.522

14.103



Title : naftareostus pdhjavees ~ZF~

Run File : C:\STAR\MODULE16\AVESI034.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : tapa 5 12x1

Injection Date: 10-FEB-94 1:20 PM

Cperator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz

Channel : A = FID Run Time : 25.002 min

Frakdkakkdxk Star Chromatography Workstation ****x%* Version 3.0 ****skkkskksx

Chart Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time = 0.000 min End Time 16.000 min Min / Tick = 1.00

Il

3:588
- 4.063



Title : naftareostus pdhijavees = &8

Run File : C:\STAR\MODULE16\AVESIO036.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID . Tapa 8 1.2 %]

Injection Date: 10-FEB-94 2:03 PM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16

Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frkkkxkdaxkdk Star Chromatography Workstation ******* Version 3.0 **kskkkkkkkss

Chért Speed = 1.36 cm/min Attenuation

= 64 Zero Qffset = 5%
Start Time = 0.000 min End Time = 16.000 min Min / Tick = 1.00
=
2584
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Title : naftareostus pbdhjavees

Run File : C:\STAR\MCDULE16\AVESI038.RUN
Method File : C:\STAR\KAI-3.MTH

Sample ID : Tapa § 12x1

Injection Date: 14-FEB-94 9:57 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25,002 min

krdkkaokkkkxk Star Chromatography Workstation ****%%x Version 3.0 ***xkkkkxkkxx

Chart Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time = 0.000 min End Time = 16.000 min Min / Tick = 1.00
B
benzene 3578
Cll
cl2

Cle
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Tatle : naftareostus pdhjavees

Run File : C:\STAR\MCDULE16\AVESI039.,RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 10 12x1

Injection Date: 14-FEB-94 10:32 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frkkkxkkkxdk Star Chromatography Workstation *****x% Version 3.0 ***xxxkkkxkk*

Chart Speed = 1.36 cm/min Attenuaticn = 64 Zero Offset
Start Time = 0,000 min End Time 16.000 min Min / Tick
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1.00
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Title : naftareostus pshjavees —34 -

Run File : C:\STAR\MODULE16\AVESIO41.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 11  12x1

Injection Date: 14-FEB-94 11:44 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Fakakddkdkkxk Star Chromatography Workstation ****%*% Version 3.0 **%%kdxxkkkks

Chart Speed = 1.36 cm/min  Attenuation = 64 Zero Offset = 5%
Start Time =_ 0.000 min End Time = 16.000 min Min / Tick = 1.00
~
benzene 3592

il
- {(4.047

Cl1l _ %ih, 7.888
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=

c12 8.616 g 739

_ 8.979
c13 9.136 4 543

Cle 1.423
G2 15.344



Title : naftareostus pshjavees — 92~

Run File : C:\STAR\MODULEI16\AVESIO035.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 13 12x1

Injection Date: 14-FEB-94 12:55 PM

Operd Lok : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frxxkkdkdkxk Star Chromatography Workstation ******* Version 3.0 *x##kkkkkksksk

Chart Speed = 1.36 cm/min  Attenuation

= 320 Zero Qffset = 5%
Start Time =_ 0.000 min End Time = 16.000 min Min / Tick = 1.00
=
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toluene 4,828
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S- Ehr b
c10 =647 g5y - 520
cl1 - =" B W 6.89
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cle gﬁﬁ 9;5-,5725% %655
C17* 9 1%?%9 fggﬂ 9,139
% 9. 6 992‘ 4 993j[fé6
Ccl8 636 o0 &40 5 8é3
C19 - 1?6?350 209885 10(3314877
o5 S
c21 10.799 10.667
C22 11.208



Title

Run File
Method File
Sample ID

naftareostus péhjavees =3 b
C:\STAR\MODULE16\AVESI048 .RUN
C:\STAR\KAI-3.MTH

pentane 12x1

Injection Date: 15-FEB-94 10:55 AM

Operator
Workstation:
Instrument
Channel

dk ok okok ok kk ok ok ok

Chart Speed
Start Time

benzene

ants Detector Type: ADCB (1 Volt)
Bus Address : 16

Varian Star 3400CX Sample Rate : 10.00 Hz

A = FID Run Time : 25.002 min

Star Chromatography Workstation ******x* Vergion 3.0 **%kkkkkkkkkx

= 1.36 cm/min Attenuation = 64 Zero Offset = 5%
= 0.000 min End Time = 16.000 min Min / Tick = 1.00

3.575
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Title : naftareostus pthjavees

Run File : C:\STAR\MCDULE16\AVESI066.RUN
Method File : C:\STAR\MODULE1l6\AVESI066.MTH
Sample ID : Tapa 8 /{0« mﬂnﬁﬁmﬁﬁayuﬂbff/

Injection Date: 17-FEB-94 11:41 AM Recalculation Date: 18-FEB-94 10:47 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : Varian Star 3400CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25,002 min

Frxxkxkxkkd Star Chromatography Workstation ****x%% Version 3.0 **kkkkkkkksss

Chart Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time 0.000 min End Time = 16.000 min Min / Tick = 1.00
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EESTI KESKKONNAUURINGUTE KESKLABOR

EEQ006 Tallinn, Marja 4D, tel. 47 14 04
NAFTAPRODUKTIDE IDENTIFITSEERIMINE.

Analiisitav objekt: veeproovid puurkaevudest Tapa lennuvilja saaste monitooringuks.

Proovi nr. ja proovivitmise koht:nr.124 (pa 36), nr.130(pa 11), nr.119(pa 35), nr.118 (pa 30), nr.104 (pa
21), nr.15 (pa 28), nr.14 (pa 37), nr.6 (pa 32).
Proovi vétja (asutus, amet, nimi) : A/S Maves, geoloog Mati Salu .

Proovivitmise kuupdev: 17.02.94.a. kell : 10.00
Laborisse sisse tulnud : 18.02.94.a. kell : 10.00
Analiiis alustatud : 18.02.94.a. |6petatud :28.02.94.a.

Veeproovidest eraldati naftaproduktid pentaaniga ekstraheerimisel.

Analiiiisid teostati gaasikromatograafil Varian 3400 CX .
Gaasikromatograafilise analiiiisi tingimused:

. Kolonn: kvartskapillaar, pikkus 30 m , siseldbim&ét 0.32 mm.

. Kolonni téidis: DB-1 1,0 u.

. Kandegaas: N, 3.0 ml/min .

. Surudhk: 400 ml/min.

. Vesinik : 35 ml /min .

. Make-up gaas : N, 35 ml/min

. Detektor: FID , 300°C.

. Aurusti: 250 °C.
. Kolonni temperatuuriprogramm:

WO~ DU WM =

__280°C (15.0 min.)___
/
/ 15 °C/ min.
220°C (1,0 min)___/
/
/25 °C/ min
40 °C (2,0 min.)__/

10. V6imendi tundlikkus: 12 x 1
11. Proovi suurus: 1.0 pl

Gaasikromatograafilise analiiiisi tulemus: _

Proovide kromatogrammide vérdlemisel selgus, et proovide nr. 124,130,119 ja 104 kromatogrammidel
puuduvad naftareostusele iseloomulikud piigid, kuid on tundmatute piikide jalgi (suurusjargus 1 pg/l),
kusjuures puhta pentaani vordluskromatogrammil need piigid puudusid. Sellised tiksikute piikide jaljed véivad
parineda niihasti proovivotu siisteemi ebapuhtusest kui ka ekstraktsioonianumate korkidest ja selle tinenditest.
Proovide nr. 118, 15, 14 ja 6 kromatogrammide jirgi esineb neis naftareostust, mis véib périneda
lennukipetroolist, kuid pikaajalise viibimise tottu looduses on haihtunud lennukikiituse kergeim osa, mistéttu
proovide kromatogrammid sarnanevad pigem diiselkiituse kromatogrammiga.

benseen (ug/l) tolueen (ug/l) ksiileenid (pg/l) Lennukipetrool (ug/l)
Proov nr.118 241 0.7 0.5 132
Proov nr.15 1.2 0.7 7.2 247
Proov nr.14 4.5 0.9 5.1 875
Proov nr. 6 - - 4.3 ) 128

Analiiside tulemused séilitatakse Eesti Keskkonnauuringute Kesklaboris iihe aasta jooksul.
Lisa :Proovide kromatogrammid.

Proovide analiilisid teostas:
gaasikromatograafil (P < s '}’H K.Kuningas

Tegevdirektor ﬁ 7 E.Otsa



Title : naftareostus psdhjavees —36 ~

Run File : C:\STAR\MODULE16\AVESI047.RUN
Method File : C:\STAR\MODULE16\CALIB.MTH
Sample ID : Tapa 124 12 x 1

Injection Date: 21-FEB-94 11:12 AM Recalculation Date: 23-FEB-94 9:53 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16

Instrument : YANACO G180-U Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

*rxxxkkkdkkxx Star Chromatography Workstation *******% Version 3.0 **%kkkkk&skks*

Chart Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time =_ 0.000 min End Time = 16.000 min Min / Tick = 1.00
—
- .
C:_ 3.589
- 4.065
11.523

15.394



Title : naftareostus pohjavees Bt

Run File : C:\STAR\MCDULE16\AVESIO051.RUN
Methed File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 130

Injection Date: 21-FEB-94 12:04 PM Recalculation Date: 23-FEB-94 10:35 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN 3400 CX Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

FREFdkkkkxx Star Chromatography Workstation ****%** Version 3.0 **&#kkksxkkkkx

Chart Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time = 0.000 min End Time = 16.000 min Min / Tick = 1.00
A
éi— 3.583
- 4,057

Clé 11.514



Title

Run File
Method File
Sample ID

Injection Da
Operator
Workstation:

Instrument
Channel

kkkkkkkkhkkk

Chért Speed
Start Time

Cle

naftareostus p&hjavees ~Z&~
C:\STAR\MODULE16\AVESIO052.RUN
C:\STAR\KAI-3.MTH

tapa 119 12 x1

te: 21-FEB-924 1:57 PM Recalculation Date: 23-FEBR-94 10:34 AM

ants Detector Type: ADCR (1 Volt)
Bus Address : 16

VARIAN STAR Sample Rate : 10.00 Hz

A = FID Run Time : 25.002 min

Star Chromatography Workstation *****x* Version 3.0 *****kkxkkr*%

Il

1.36 cm/min Attenuation = 64 Zero Offset
0.000 min End Time 16.000 min Min / Tick

5%
1.00

Il
I
I

)

3.586
- 4.061

Ll Bl5



Title : naftareostus pdhjavees ~39~

Run File : C:\STAR\MODULE16\AVESIO053.RUN
Method File : C:\STAR\MODULE1l6\CALIB.MTH
Sample ID : TAPA 118 12x1

Injection Date: 21-FEB-94 2:44 PM Recalculation Date: 23-FEB-94 9:52 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN STAR Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frkkdokdooaxk Star Chromatography Workstation ***%%%* Vergion 3.0 ***kkkkkkkksksk

Chart Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time = 0.000 min End Time = 1©.000 min Min / Tick = 1.00
—
- D
benzene T 593
- 4,068
toluene 4.752
m-xylene* _ 5.1787 5.876

6.685

T340 7.15) ,q9.207°4°
; >P.299-207" o,




Title : naftareostus pthjavees ~ 4O

Run File : C:\STAR\MODULE16\AVEST054 .RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 104 12x1

Injection Date: 21-FEB-94 3:34 PM Recalculation Date: 23-FEB-94 10:35 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16

Instrument : VARIAN STAR Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frxxkkkkkkd Star Chromatography Workstation ******* Version 3.0 *#*kkkkkkkwkk

Chart Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time = 0.000 min End Time = 16.000 min Min / Tick = 1.00
=
éjr 3585
- 4,060
cll 7.802

Clé 11.514



Title : naftareostus pdhjavees —f{ -

Run File : C:\STAR\MODULE16\AVESI056.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 15 12x1

Injection Date: 22-FEB-94 9:49 AM Recalculation Date: 23-FEB-94 10:35 AM

Operator : ants Detector Type: ADCR (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN STAR Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

FrdkAkAkkxkxx Star Chromatography Workstation ***%%k* yVersion 3.0 *®&&kkksxkkdkk

Chart Speed = 1.36 cm/min Attenuation

= 64 Zero Offset = 5%
Start Time = 0000 min End Time = 16.000 min Min / Tick = 1.00
e
benzene .. 3,887 3. B
- 4.068
4,358
toluene 4.667
L T
5.621 50 @R
p-xylene* TN .790
aor—E 3 6.410
_ oo Qoo 6.820 6 a21
C1l0 uld?l U%?zog? 100 9 3053)
= _L.390 7.559/ 44bﬁ1a 4 EEE )
= L L59 7.844 °
Bl — .08 " . 0490
B 165 3§ 240 278 345
glis - ,rﬁ_gp . $3608
B pgs obs i
Cl3 —==9,340,7'9.379_°-§8/19
5 9.607°0 0. 2827
c14 3:88 -
18:362 10.288
Cle 11.530

gl9 L3813



Title : naftareostus pdhjavees 2

Run File : C:\STAR\MODULE16\AVESIO57.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 14 12x1

Injection Date: 22-FEB-924 10:28 AM Recalculation Date: 23-FEB-94 10:35 AM

Operator y ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN STAR Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

Frxxkkkkkxx Star Chromatography Workstation ******x Version 3.0 ****kkkkkkskx

Chart Speed = 1.36 cm/min  Attenuation

= 256 Zero Qffset = 5%
Start Time = 0.000 min End Time = 16.000 min Min / Tick = 1.00
e
- e
benzene %é 3.461 3 i
_ 203 %;15@; 3.871
4.348
GEL L5600  A657 GeAr
SRS : 4.857 4,950
S éﬁ-g%ﬁ 5.234
5.4 6665'5% 5 &1
prEyleneh : 5.884779; oo¢
o-xylene* E%Té:9§§ 6.137 )
5 tgr 0-405
. 6.679
10 - 7197 s o0
C . 7.291
z . 54503
779893
gl _ S6s | 7.832
8.230 4 Q% 9%’5079 8. 335
C12 008\5.8 —g'."‘lé) g 8.R93
- | 50803 88,
C13 9.3pF 72
96k 9,517
~ - 9.854
Ccl4 1%,054 10.112
R
11, 297

Clé




Title : naftareostus pdhjavees —§3 -

Run File : C:\STAR\MOCDULE16\AVESIO58.RUN
Method File : C:\STAR\KAI-3.MTH
Sample ID : Tapa 6 12x1

Injection Date: 22-FEB-94 11:10 AM Recalculation Date: 23-FEB-94 10:34 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN STAR Sample Rate : 10.00 Hz
Channel : A = FID Run Time : 25.002 min

*hrkxwxxxkxkxx Star Chromatography Workstation ****x*x*x*x Versjon 3.0 **rsdkdssrkhr

Chért Speed = 1.36 cm/min Attenuation = 64 Zero Offset = 5%
Start Time =_ 0.000 min End Time = 16.000 min Min / Tick = 1.00
f—
- iy
£ 3.588
- 4,063
p—xXylene* 5.787 5.880
- 6.107
6.413
6.748 6.687
e = = =918 7 046
= 7,557 *2% 512 45 B0

c11 ——=T1.742 '6}?795 -6p% 41
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8.236 o 8.345
B, 539809 - 496

€12 —h57987 807587

- 02,924 9,051 8.935
Cc13 3507 Q4230

625  glype 20920

Cl6 11.524
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EESTI KESKKONNAUURINGUTE KESKLABOR

EEQ0006 Tallinn, Marja 4D, tel. 47 14 04
NAFTAPRODUKTIDE IDENTIFITSEERIMINE.

Analiilisitav objekt: veeproovid puurkaevudest Tapa lennuvilja saaste monitooringuks.
Proovi nr. ja proovivitmise koht:nr.7 (pa 11), nr.6 (pa 14), nr.8 (pa 15), nr.111 (pa 16), nr.116 (pa 30), nr.3

(pa.32), nr.11 (pa 35), nr.1 (pa 36), nr.2 (pa 37), nr.131 (pa 5), nr.119 (pa 28), nr.10 (A 1003), nr.9 (A 1008)
nr.4 (A 1009). + P4 -24

Proovi vitja (asutus, amet, nimi) : A/S Maves, geoloog Mati Salu .

Proovivdtmise kuupdev: 06.03.94.a. kell : 10.00
Laborisse sisse tulnud : 07.03.94.a. kelt : 10.00
Analiiis alustatud : 08.03.94.a. [6petatud :12.04.94.a.

Veeproovidest eraldati naftaproduktid pentaaniga ekstraheerimisel.

Analiiisid teostati gaasikromatograafil Varian 3400 CX .
Gaasikromatograafilise analliisi tingimused: -

. Kolonn: kvartskapillaar, pikkus 30 m , siseldbim&ét 0.32 mm.

. Kolonni téidis: DB-1 1,0 .

. Kandegaas: N, 3.0 ml/min .

. Surudhk: 400 ml/min.

. Vesinik : 35 ml /min .

. Make-up gaas : N, 35 ml/min

. Detektor: FID , 300°C.

. Aurusti: 250 °C.
. Kolonni temperatuuriprogramm:

O~ ONh WN

_28B0°C (15.0 min)___
/
! 15 °C/ min.
220°C (1,0 min.) /
/
!/ 25°C/min
40°C (2,0 min.)___/

10. Véimendi tundlikkus: 12 x 1
11. Proovi suurus: 1.0 pl

Gaasikromatograafilise analiidsi tulemus:

Proovide kromatogrammidelt selgus, et naftareostus esineb proovides nr. 3,6, 119, 111,131, 2, 9, 4, ja 10
( puuraugud vastavalt 32, 14, 28, 16, 5, 37 ja allikad 1008, 1009, 1003). Kogused on toodud tabelis.
Puurkaevudes esinev naftareostus on iseloomulik lennukipetroolile, kuid allikates on lisaks tundmatute piikide

jélgi (suurusjargus 1 pg/l), mis véivad kuuluda raskemat tiilipi naftaproduktidele.Naftareostusest on lendunud
benseen ja tolueen, mistottu masramine on tehtud ksiiloolide jargi.

ksiileenid (ug/l) Lennukipetrool (ug/l) Tundmatu naftareostus (ug/l)
PA 32 11,8 255
PA 14 12,7 117
PA 28 3,0 83
PA 16 34
PA S 19 .
PA 37 2,3
A 1008 7.5
A 1008 21
A 1003 0.7

Analiiliside tulemused séilitatakse Eesti Keskkonnauuringute Kesklaboris {ihe aasta jooksul.
Lisa :Proovide kromatogrammid.

Proovide analiiiisid teostas:
gaasikromatograafil Al g K.Kuningas

Tegevdirektor E.Otsa



Title : naftareostus VARIAN STAR 3400 —§& -~

Run File : C:\STAR\MODULE1l6\CAN22016.RUN
Method File : C:\STAR\KAI-1.MTH
Sample ID : Tapa 7, Br==i628

Injection Date: 7-APR-94 12:19 PM Recalculation Date: 12-APR-94 9:34 AM

Operator : ants Detector Type: ADCB (1 Veglt)
Workstation: Bus Address : 16
Instrument : VARIAN YEMNACO—2Ta. Sample Rate : 10.00 Hz

Channel : A=FID 1V Run Time : 24.402 min
FrkkkAkkkkxk Star Chromatography Workstation ******* Version 3.0 ****krkkkdkrxx

Chart Speed = 0.89 cm/min Attenuation = le Zero Offset = 5%
Start Time 0.000 min End Time 24.402 min Min / Tick = 1.00

I
Il

- 15.109



Title : naftareostus VARIAN STAR 3400 -6~

Run File : C:\STAR\MODULE16\CAN22017.RUN
Method File : C:\STAR\KAT-1.MTH
Sample ID : Tapa 6, B==S08

Injection Date: 7-APR-94 12:57 PM Recalculation Date: 12-APR-94 9:33 BM

Opgrator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANAEO—2ra Sample Rate : 10.00 Hz

Channel : A =FID 1V Run Time : 21.638 min

gk rkdakdd* Star Chromategraphy Workstation *xkkddd Yargion 3.0 #hkdkhkdikddd

Chart Speed = 1.00 cm/min Attenuation = 16 Zero Offset = 5%
Start Time =_ OmeO min End Time = 21.638 min Min / Tick = 1.00
— —
4,417
p-xXylene* _ 5.841 5,932

;i‘G 162

.46
z;z&;%%ﬂ646 800 66@?@92

clo ~ 099

Ccll _
G2
C13

e 14.862



Title : naftareostus VARIAN STAR 3400 ~4F~
Run File : C:\STAR\MODULE16\CAN22018.RUN
Method File : C:\STAR\KAI-1.MTH

Sample ID : Tapa 8, pr=25 -

Injection Date: 7-APR-94 1:45 PM Recalculation Date: 12-APR-94 9:34 AM

Operator ¢ ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANSEO-Zwoa Sample Rate : 10.00 H=z

Channel : A=FID 1 V Run Time } 24,887 min
Fhgdkkdkkx* Star Chromatography Workstation *****+* Vergion 3,0 *t¥kkkksrkbkksk

Chért Speed

= 0.91 cm/min Attenuation = 16 Zero COffset = 5%
Start Time = 0,000 min End Time = 23.887 min Min / Tick = 1.00
=

- 14.865



Title : naftareostus VARIAN STAR 3400 — 8-

Run File : C:\STAR\MODULE16\CAN22022 .RUN
Methed File : C:\STAR\KAI-1.MTH
Sample ID : Tapa 111DBi4s236mgsd

Injection Date: 7-APR-94 3:16 PM Recalculation Date: 12-APR-94 9:34 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YAMNACOS-2ea Sample Rate : 10.00 Hz
Channel : A =FID 1V Run Time : 30.002 min

Rk kR Btar Chromatography Workstation #%#dedd Varsion, 3.0 ®idekdokksdooks

Chart Speed = 0.87 cm/min Attenuation = 16 Zero Offset

= 5%
Start Time = O.Eio min End Time = 25.000 min Min / Tick = 1.00
= =

gLl —

i
clg T




Title : naftareostus VARIAN STAR 3400 -4G-

Run File : C:\STAR\MODULE16\CAN22025.RUN
Method File : C:\STAR\KAI-1.MTH
Sample ID : Tapallec =i

Injection Date: 7-APR-94 4:03 PM Recalculation Date: 12-APR-94 9:35 AM

Operator : ants ' Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANACG-—Zca Sample Rate : 10.00 Hz

Channel : A= FID 1 V Run Time : 26.507 min
kkdkkkkkxxx Star Chromatography Workstation **x**** YVersion 3.0 *dkkkkdkokokksrss

Chért Speed = 0.87 cm/min Attenuation = 16 Zero Offset

= 5%
Start Time = 0,000 min End Time = 25.000 min Min / Tick = 1.00
%

20.766



—$J ~

Title : naftareostus VARIAN STAR 3400
Run File : C:\STAR\MODULE16\CAN22026.RUN
Method File : C:\STAR\KAI-1.MTH

Sample ID : Tapa 3 -¥&=T

Injection Date: 7-APR-94 4:45 PM Recalculation Date: 12-APR-94 9:35 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANACO—SrTa Sample Rate : 10.00 Hz
Channel ¢+ A= FID 1 V Run Time : 26.222 min

HRExxkk kA L* Star Chromatography Workstation *******x Versgion 3.0 ***&kkkskkkhx*

Chart Speed = 0.87 cm/min  Attenuation

= 24 Zero Offset = 5%
Start Time = 0.000 min End Time = 25.000 min Min / Tick = 1.00
= —
o 5.297
p-xylene*_ = 35 2.728
C 6.548 B 6.467
- -~ 668740 6880l
Cl0 P —— Y 6272 7 9?%53
Il — 187.74659¢
ol2 3dd
C1l3 400
cia - 9534 9.689
10.293
13.4¢8
B 14.185

20.732



Title : naftareostus VARIAN STAR 3400 —%} =
Run File : C:\STAR\MODULE16\CAN22037.RUN
Methed File : C:\STAR\KAI-1.MTH

Sample ID : Tapall, BPis-e230met]

Injection Date: 8-APR-94 10:21 AM Recalculation Date: 12-APR-94 10:27 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YZAMESS—2ca Sample Rate : 1C.00 Hz

Channel : A=FID 1V Run Time : 30.002 min
*rxkkkkkkxk* Star Chromatography Workstation ******* Versgion 3.0 **k*kkkkwkkkx

Chart Speed = 0.87 cm/min  Attenuation = 16 Zero Offset

Start Time _ OIOOO min End Time 25.000 min Min / Tick

5%
1.00

I

——
—_—




Title : naftareostus VARIAN STAR 3400 «~&2 -
Run File : C:\STAR\MODULE16\CAN22045.RUN
Method File : C:\STAR\KAI-1.MTH

Sample ID : Tapal, Biie38-—2ud

Injection Date: 8-APR-94 11:10 AM Recalculation Date: 12-APR-94 10:27 BM

Operaton : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANECS Sample Rate ¢ 10,00 Hez
Channel : A =FID 1V Run Time : 30.002 min

*rdkkxodkxkdxkk Star Chromatography Workstation ******* Version 3.0 **%kksskskxs*

Chart Speed = 0.87 cm/min Attenuation = 16 Zero QOffset = 5%
Start Time = O.Ei? min End Time = 25,000 min Min / Tick = 1.00

—

C20 14.583




Title : naftareostus VARIAN STAR 3400 -%3-
Run File : C:\STAR\MODULE16\CAN22052.RUN
Method File : C:\STAR\KAI-1.MTH

Sample ID : Tapa 2, P4490,2mg/l

Injection Date: 8-APR-94 12:01 PM Recalculation Date: 12-APR-94 11:05 AM

Operator ¢ ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANACO-2ca- Sample Rate : 10.00 Hz
Channel : A =FID 1V . Run Time : 30.002 min

Fakdoeddkekkkd Btar Chromatograpliy Workstation #**#%*%% Vergicon 3.0 *##Fsxkwiktkswx

Chart Speed = 0.87 cm/min Attenuation = 6 Zero QOffset = 5%
Start Time =_ O.EOO min End Time = 25,000 min Min / Tick = 1.00
= -
= 6.981
g 7.439 7.930

8.412

Gl2 8.675



Tikle : naftareostus VARIAN STAR 3400 ~&y-

Run File : C:\STAR\MODULEL6\CAN22053.RUN
Method File : C:\STAR\KAI-1.MTH
Sample ID : Tapa 131

Injection Date: 8-APR-94 12:56 PM Recalculation Date: 12-APR-94 11:05 AM

Operator ¢ ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN ¥ANACSO—Cca Sample Rate : 10.00 Hz

Channel : A= FID 1 V Run Time : 30.002 min

Frxxkkkrkkxk Star Chromatography Workstation **#**** Version 3.0 *#***kxxdksdk

Chart Speed = 0.87 cm/min  Attenuation = 6 Zero Offset = 5%
Start Time =_ O.{OO min End Time = 25.000 min Min / Tick = 1.00

cli0 -~
1 1 A
Cc12
Cc20 14.566
- 14.879
g2l 15.276




Title : naftareostus VARIAN STAR 3400 =&% =~

Run File : C:\STAR\MODULE16\CAN22060.RUN
Method File : C:\STAR\KAI-1.MTH
Sample ID : Tapab, A2

Injection Date: B-APR-94 1:42 PM Recalculation Date: 12-APR-94 10:28 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YAMNECO—Fea Sample Rate : 10.00 Hz

Channel : A= FID 1 V Run Time : 30.002 min

*kxFkkkkxx% Star Chromatography Workstation ******* Version 3.0 #***kkkkkxkxi

Chart Speed = 0.87 cm/min Attenuation = 6 Zero Qffset = 5%
Start Time =_ O.fOO min End Time = 25.000 min Min / Tick = 1.00
sl




THLELe : naftareostus VARIAN STAR 3400 . $¢ -

Run File ¢ C:\STAR\MCDULE16\CAN22003.RUN
Method File : C:\STAR\KAI-1.MTH
Sample ID : Tapalld econtr.

Injection Date: 11-APR-94 9:51 AM Recalculation Date: 12-APR-94 10:28 AM

Upetalok 1 ants Detector Type: ADCR (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN ¥ANACSG-2ca Sample Rate : 10.00 Hz

Channel : A= FID 1 V Run Time : 30.002 min

krkxokxkxdkx+ Star Chromatography Workstation ***#*** Version 3.0 ***kkkkkkkrxx

Chart Speed = 0.87 cm/min  Attenuation = 16 Zero Offset = 5%
Start Time = O.EOO min End Time = 25.000 min Min / Tick = 1.00
=
cg = 5,305
p—xylene*_ 5.941 5.735 5.849
74 55
*—-‘Eiﬁﬁié 3

.

12 =E, 39806 85@?%59 8 6463

iy — ; gl 9.230

9.445 g 593

20.728



Tikle : naftareostus VARIAN STAR 3400 57~

Run File : C:\STAR\MODULE16\CAN22011 .RUN
Method File : C:\STAR\KAI-1.MTH
Sample ID : Tapa 10

Injection Date: 11-APR-94 10:43 BAM Recalculation Date: 12-APR-94 11:27 AM

Cperator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANACO-Zca- Sample Rate : 10.00 Hz

Channel : A = FID 1 V Run Time : 30.002 min

Fhxkkkxdkkxk Star Chromatography Workstation *****x** Version 3.0 ***xkkkkkkkss

Chart Speed = 0.87 cm/min Attenuation = 0 Zero Offset = 5%
Start Time =_ O!OOO min End Time = 25.000 min Min / Tick = 1.00
e

CLL
Cclz

Cle

14.186



Title . naftareostus VARTAN STAR 3400 —S&—

Run File : C:\STAR\MODULE16\CAN22012.RUN
ethogtg%}g: C:\STAR\KAI-1.MTH
% 1e 10 ° eﬁ Tapa 9 =g

*****‘k*‘k‘************‘k***‘k**‘k*****‘k‘k**‘)\-*********‘k***‘k*‘k‘*************************

Injection Date: 11-APR-94 11:37 AM Recalculation Date: 12-APR-94 11:28 AM

Operator : ants Detector Type: ADCB (1 Volt)
Workstation: Bus Address : 16
Instrument : VARIAN YANAGCS=—Zea- Sample Rate : 10.00 Hz

Channel : A= FID 1 V Run Time : 30.002 min

Frkxkkkkkxxk Star Chromatography Workstation ******* Version 3.0 ****kkkkkkkwx

Chart Speed = 0.87 cm/min  Attenuation = 6 Zero Offset = 5%
Start Time = O£ié0 min End Time = 25.000 min Min / Tick = 1.00
e
- 4.120
o: 5.277

c11 _ 7.865 7.964

c12 8.623

C16 11.597

Clg%- 12.820 13 090 13.152

Cls - 13.288 984.191 14.230
c20

670 . 692
14888900 54922 o
15.524

18.648 18,728

20.331L
20.709 20.724

24.273



Title : naftareostus VARIAN STAR 3400 ~X§-

Run File : C:\STAR\MODULE16\CAN22013.RUN
Method File : C:\STAR\KAI-1.MTH
Sample ID : Tapa 4 12x1

Injection Date: 11-APR-94 12:37 PM Recalculaticn Date: 12-APR-94 11:06 AM

Opgrator : ants Detector Type: ADCB (1 Velt)
Workstation: Bus Address : 16
Instrument : VARIAN YAMNLCOo—2ea Sample Rate : 10.00 Hz

Channel : A =FID 1 V Run Time : 30.002 min

kkkxxxkkxkk% Star Chromatography Workstation *******x Versicon 3.0 **xxkrkkkkkkkk

Chart Speed = 0.87 cm/min  Attenuation = 6 Zero Offset = 5%
Start Time =_ 0.1?0 min End Time = 25.000 min Min / Tick = 1.00
Pl

GLL
Cclz

Cl6

20.6%94



