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BCTY 1S0 5667-18:2007

HALIIOHANBHUA BCTYN

Lieit ctaHaapT € ToToxHWIA nepeknag 1SO 5667-18:2001 Water quality — Sampling — Part 18:
Guidance on sampling of groundwater at contaminated sites (AkicTo Boau. Bigbuparns npe6. Yactuna 18.
HactaHosu wono sigbupaxHs npob nigsemHux o i3 3abpyaHeHUx micus).

TexHiYHWIA KOMITET, BignoeiganoHuit 3a Uen ctaHaapT, — TK 82 «OxopoHa HaBKOMMWLWHLOMO Npu-
poAHOro cepenosvila Ta pauioHarbHe BUKOPUCTOBYBAHHA pecypciB YkpaiHu».

CtaHfapT MICTUTL BUMOTH, SiKi BigMNOBIAaOTb YNHHOMY 3aKOHOAABCTBY YKpaiHu.

[o cTaHpapTy BHECEHO Taki pedakuiiti amidu:

— CTPYKTYPHI enemeHTn cTtaHaapTy: « TutyneHun apkyit», «lepegmosa», «3micT», «HauioHans-
HUW BCTyn», nepliy cTopiHky, « TepMiHKn Ta BM3HaYeHHSA NoHATbY | «bibniorpadiyni gaHi» — ocopmneHo
3rifHO 3 BUMOramu HauioHansHOT cTaHgapTu3auii Ykpaium;

— BUMYyJEHO NonepeaHin nosigroeuii martepian «lMepeamosar go 1ISO 5667:2001 arigHo 3 4.2 AICTY 1.7;

— cnosa «lle# mixxHapogHuit ctangapT Ta «Ls yactuHa ISO 5667» 3amideHo Ha «Lleit ctanaapT»;

— no3Haky oavHKUL BuMipis BignosinatoTe cepii ctaHgapTtis ACTY 3651-97 MeTtponoria. OanHnLyi
hi3nYHNX BENUYMH.

BCTYI po ISO 5667-18:2001

HacrtaHosu UbOro cTaHgapTy MOXHA BUKOPUCTOBYBATW Pa3oM 3 iHILMMK HacTaHoBaMu nig Yac fo-
cnigKeHHs 3abpyaHeHnx abo noTeHUiRHO 3abpyAHEeHVX BiNAHOK, OCKINbKA 34iNcHeHHA Byab-akoro BinGupaHHs
npoB nig3emHux Bog i3 Takux ginsHok, BiporinHo, byae yactTuHowo HabaraTo Wwypliol nporpamMu JocnigXeHb.

BigbupaHHsa npob nig3eMHMx BoA 3a3Bunyait 3QINCHIOITb ANA TOro, Wob BU3HAYUMTK YM QIACHO 3a-
BpynHeHi nia3emMHi Boan Ha uin ginsyuyi abo Hux4ve 3a Hel. Lle Takox moxe 6yTn BukopuctaHo, wob
3a40BOMNbHUTU HaCTynHI gogaTkosi Wini:

— YCTaHOBUTW, 4/ 3ycTpiyaeTbCs Byab-sike nepemilieHHA 3abpyaHioBanbHMX peyoBuH i3 AinaHkn,
Ta oxapakTepuaysaTh NPOCTOpoBe NowupeHHs Byab-akoro 3abpyaHeHHs Ta horo dopmu;

— BM3HAYUTW HaNpsaMm Ta WBNAKICTb nepemillieHHs 3abpyaHIoBanbHNX PEYOBUH Y Mig3eMHOMY MoToL;

— OTpUMaTu fAaHi ANS ouiHlBaHHA PUSUKY,;

— 3abe3neynT CUCTEMY 3aBYaCHOro NonepesXKeHHa BNNuBY 3abpyaHioBanbHUX PEYOBUH Ha
AKICTb 3anacis nig3eMHUX BO4, NOBEPXHEBUX BOA Ta iHWMWX NOTeHUIAHUX peuenTtopie Bins ginsHku;

— KOHTPONIOBATK BUKOHAHHA Ta ecpeKTmaHicrb BiAHOBMNIOBaNbHUX 3ax04iB8 ab0 NPOEKTHUX pilleHb;

— NPOAEMOHCTPYBATHW BigNoOBIAHICTL MiLEH3IMHUM ymoBam umn 3|6pam thakty 3 MeToH BPErymoBaHHs;

— ponomorTy y BuBopi BigHOBMIOBanNsHUX 3ax0AiB Ta BHECEHHI 3MiH [0 npoekTy.

Lis HacTaHoBa oxonnioe BinBupanHsa npob nig3eMHUX Bog Ak i3 HACUYEHOT BONOrow (HUx4e Bia
PiBHA IPYHTOBMX BOA) 30HU, TaK i 3 HEHacU4YeHOT BOSOrolo (BULLE Bif PIBHA PYHTOBUX BOA) 3CHY.

Mporpama Big6upaHHa Npob nig3eMHUX BOA 3anexXuTe Big MeTn aocniaxeHHs. Ller ctakpaprt
3abesanedye HacTaHOBM LIOAO NNAHYBaHHA Ta 34iNCHEeHHA BifOWpaHHS Npob nigsemMHunx BOA i3 NOTEHUiHO
3abpyaHeHux ainaHok, [puknagu TUNOBUX BiNSHOK OXONNIOTh!

— hitodi abo KONMULLHI NPOMUCNOBI MainfaHYvKK, WO € NOTEeHUiNHO 3abpygHEeHnMY;

— pinaHkn, Ha saknx 3bepiraloTbes Bigxoamn (cxosuwia);

— AinsHKA, Ae npupogki Ta/abo WTyyHi npouecn npussenu Ao 3abpygHeHHs 3eMni Ta nig3eMHuX Boj;

— RinstHKK, ge morno 6yt po3nuTto 3abpyaHioBanbHi pe4yoBUHU, Hanpuknad, yHacnigok asapii nig
yac TPaHCNOpPTYBaHHA.

HacTtaHoBa B UbOMYy cTaHAaapTi oxornsioe BnbupaHHsa To4ok BiabupaHHs npob, sBubupaHHs cnopya
Ta npwnagis ans BinbupaHHs npob, BubupanHsa napameTpis Nig3eMHUX BoA Ta YacToTu BigbupaHHs npob.

MepeabaunTy HAacTaHOBY WOAO0 METOAIB Ta 3aCTOCYBaHHA 1X B YCiX BANAAKAX HEMOXITMBO. TOMy
Ui HacTaHOBU HafaTb iHPopMaLUito CTOCOBHO METOAIB, AKi 3a3Bu4an yK1MBawTb Ta fKi € LOCTYNHUMY,
i poarnsgatoThb iXHi nepesary, HeJomMikn Ta oBMexeHHa y BUKOpUCTaHHI, SkLo x Bigomo. Mg Yac cknagaHHs
nporpamu BinBnpaHHsa npob Tpeba BpaxoByBaTW BNAcTUBOCTI Axepena 3abpyaHeHHs, wnsxy ans nepe-
MiljeHHs 3abpygHioBanbHYX pe40BUH Ta peuenTopu.
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HAUIOHANBbHUW CTAHOAPT YKPATHU

AKICTb BOON
BIABUPAHHA NPOB

Yactuna 18. HactaHoBu Wjo4o BiabUpaHHAa npod niasemMHux Bog
i3 3abpyaHeHnx Micuyb

KAYECTBO BO/b!
OTBOP IMPOBb

YacTb 18. PykosoacTso 1o oT6opy npob noasemHsIx 8o
C 3arpAsHEHHbIX TEPPUTOPUIA

WATER QUALITY
SAMPLING

Part 18. Guidance on sampling of groundwaters at contaminated sites

Yuuuui Big 2009-07-01

1 COEPA 3ACTOCYBAHHHA

Lleit cTaHpapT ycTaHOBMIOE BUMMOTY WOAO BigBrpaHHs npob nig3eMHUX Bo4 Ha NOTEHYiRHO 3a-
6pyaHeHnx ginsxkax. Bonu npupatHi B cutyauisx, e 3abpyaHeHHA NOBEPXHEBOro wapy morno 6 icHysaTtu
AIK pe3ynbTaT cnajHoro nepemitleHHs 3abpyaHiosanbHUX pe4OBUH, AXKEPENO AKUX Ha NoBepxHi 4yu Ges-
nocepeaHbo HUXKYE Bia Hel, Ta Konu HacTaHoBW, HaseaeHi B 1ISO 5667-11, HenpuaaTHo,

2 TEPMIHV TA BUSHAYEHHS NOHSTb
Y UubOMy CTaHAapTi BXUTQ Taki TepMiHM Ta BUIHAYEHHA NO3HAYEHNX HAMU MOHNATD!

2.1 nesomeTp (piezomeler)

MpucTpin, AKknit cknagaeTscs 3 Tpybu abo Tpybu 3 nopysaTum enemeHToMm, abo nepdoposaHow
cekuieto (0TO4EHOH PINETPOM) ¥ HWXKHIA YacTuHi (HaKOHEYHUK n'e3omeTpa), YMIWeHNA Ta i30NLoBaHuK
B I'PYHTi Ha BiANOBIAHOMY PiBHI B M&Xax Hacu4eHoo BOAOKO 30HYW, W00 BUuMiptoBaTy piBeHb BOAM, riapasniy-
HWiA TUCK Ta/aBo BiaBupaTy npobu Nig3eMHUX Bog

2.2 HabGip me3omeTpiB (nested piezometers)
pyna m’e3omeTpiB, YCTaHOBIIEHUX ycepeanHi okpemoi GypoBoT cBepAnoBMHK BENWKOro AiameTpa.

Mpumitka. Koxen n'ezomeTrp Mae 6yTv BCTaHoBNEHO Tak, Wob ymoxnueuty sinbupanna npob is nesHoro iHTepsany rnubud
Yy MeXax BOAOHOCHOTO ropu3oHTY. HakoHedHuky n'e3omeTpis i30NL0BaHo 04VH Big O4HOMO

2.3 macuB CypoBux ceepanoBuH (multiple boreholes)
lpyna okpemux Byposux ceepanosnd abo n'e3omeTpis, ycTaHOBNEHUX okpemo, wobd cchopmysaTn
MEpEeXy CTaHUil MOHITOPUHTY Ans 3abe3nevyeHHs Uinen AOChigXeHHS

2.4 BaraTtopiBHeBu# npodosinbipHuk (multi-level sampler)
Oxpemuit npucTpin, npusHadeHni ans sigbupaHHa npob niag3eMHUX Bog i3 NEBHUX MMUGKH y Mexax

MOTYXHOCTI nnacTa.

MpumiTka. MpucTpiin MmoxHa 3arnubniosaTtu Be3nocepeaHbo B PPYHT | BCTaHoBMoBaTH 8 Byposiii ceepanosuyi, Aka Syna pa-
Hiwe abo 1l npoBypeHo cneujanbHo. Konv scTaHoBnenHA 3gificHoioTs B Byposiit cBepanosuHi, BUKOPUCTOBYIOTL iHTErpansHi nakepu,
ujob izonwesaTu oxpemi nopuil npobn

Bunpanns odidinre !
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2.5 BOAOHOCHHUA ropn3oHT (aquifer)
l'eonoriyna dopmallia (nnact abo cenTa nnactis) BOJONPOHUKHOT nopoan abo HeKoHCOoNifoBaHoro

Marepiany (Hanpuknag nicok Ta rpasiit), 3faTHa BigaaBaTh 3Ha4YRY KiNbKICTL BOAM

2.6 sBopoTpuB (aquitard)

[eonoriyHuiA NnacT i3 nopogamu HU3LKOT NPOHUKHOCTI, AKi NEPELUKOMKAOTE NOTOKY BOAU MiX ABOMA
BOAOHOCHWMI rOpPU3OHTaMu

2.7 HacnyeHa Bonoroo 3oHa (saturated zone)
HactuHa BOQOHOCHOrO ropusoHTy, Y SKOMY nopysati Micus Nopoan NOBHICTIO HACKYEHO BOMOroio

2.8 HeHacnyeHa BONOrow 3oHa — 30Ha aepauii (unsaturated zone)
YacTrHa BOAOHOCHOTO rOPU3OHTY, Y AKOMY nopysarti Micua dopmauii He NOBHICTIO HaCUYEHO BOMOTO

2.9 ninsemMHi Boan (groundwater)
Bopa B Hacu4yeHih Bonorowo 30Hi Ta/abo HeHacuyeHiit Bonorow 30Hi nig3eMHoT reonoriyHol popmaii

abo B WTYYHOMY CXOBULLI, 3p0BneHoMy B I'DYHTI

2.10 ninBiweHuni wap rpyHToBUX Boa — BepxoBopaka (perched water table)
IsonboBaHa Maca niaseMHux Boj, obmexeHa B GOKOBOMY Ta BEpTUKANbHOMY Hanpamkax, fka
MICTUTBCS B MeXax 30H1 aepauii Ta sansarae 3sepxy Habarato 6inbwux mac niasemHnx Boj

2.11 noteHuian BCMOKTYBaHHs (malrix potencial)

Kom6Binauis cun, HesanexHux Big rpasiTadil, sxa gie Ha rpyHTOBY BOAY (BOAA, LLUO YTPUMYETLCS
B MeXax nop maTpuui rpyHT/nopoaa), Ta iCHYE fik pe3ynstar 4il cui NOBEPXHEBOro HaTsAry Ha Mexi no-
poda — BoJa Ta TAXIHHA MONeKkyn BoAu oAHa A0 OfHOT.

NpumMiTtka. Yum mexiie po3Mip YacTUHOK, TUM BULLE NOTeHL AN YCMOKTYBaHHA

2.12 3sopoTHuit knanaH (check valve)
MexaHiyHnit knanax, skuin gae 3aMory PiauHi NPOXoANTY TiNbKW B OAHOMY HanpaMKY.
Mpuwmitka. Tuck piguHu, AKka NPOXOAUTL KPi3b knanaH, Bigkpusae ioro B OAHOMY HaMpPAMKY Ta 3akpuBac y 380pOTHOMY

2.13 peuenTop (receptor)
Of'exT, sKkuit Moxe ByTn ypaKeHO HecnpusTIMBOIO gieto(-amu) HeBesneyHol pevosuHU abo unHHKKa.

lMpuknad
JlioanKa, TBapuHa, Boaa, poCnvHa Towo

2.14 nakep (packer)
MpwvcTpin abo maTepian, WO TMMYACOBO i30M10€ BEPTMKaNbHI cexuil B Mexax Gyposnx CBepanosuN, i3

AKX BAKOHYIOTb BinBmpanHs npob nigsemynx Bog Big okpemux 3oH abo micub y mexax Gyposoi ceepano-
BAHN, 200 BOQOHOCHOMD FMOPUIOHTY

2.15 rippaBniyHa npoBigHicTe (hydraulic conductivity)

BnacTtusicTb BOAOHOCHOT chopmadtii nepegasaTy Bogy Yepes il BHYTPILUHI 3’efHYyBanbHI wWsxu

2.16 edextTnrHa nopyesarticTe (effective porosity)

YacTrHa HacudeHnx BOMNOro NopoXHUH abo nop y Mexax BofaoHOCHOT chopmalil, siki cnpuawTs
BesnocepegHLOMY pyXY Nig3eMHUX BOA.

MpumMitka. EhekTusHa nopysaTicTe — Ue BigHOWEHHRA 06'eMy NoOpyBaTOro NPOCToOpY A0 nosHore o6’emy nopoan -

2.17 nonvoBa MicTkicTb (field capacity)
MakcnmanbHa KinbkicTe Bogw, sKy FpyHT abo nopoaa MoxyTb 3Geperty nicnst Biagavi rpasitauinHol Boan

2.18 Baxki HeBoAaHi piaki ca3u (DNAPL) (dense non-agueous phase liguids)
OpraHiyHi cnonyku, siki MaroTb HU3bKY POSHYUHHICTL ¥ BOAI Ta rycTuHY Binbluy, HiX y BOAW.
[lpuknad

XnoposaHi ByrnesonHri, Taki sik TpuxnopoeTtax
2.19 nerki HeBopaHi pigki da3n (LNAPL) (/ight non-agueous phase liguids)
OpraHivHi cnonyky, Akl MaTbe HIU3bKY PO3YNHHICTL Y BOAI Ta I'yCTUHY MEHLY, HIXK Y BOAM.

Mpuknad
HadTonpoaykTty.
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3 NOPALOK BIOBUPAHHA MNPOB TA CKNAOAHHSA NPOTPAMU

3.1 3aransHi NonoxXexHHA
BinbupatHst npob nia3emHnx sog Moxe ByTy okpemMor Aieto abo 4acTUHOK NPOrpamMy Yu eKonorivy-

HOro fAocnigxerHs. HesanexHo Big meTu Tpeba YiTko Bu3HaunTh 3asaaxHs, obcsr HeobxigHoi inpopmauyi
Ta eTanu JocnigXeHHsA.

Binbupanns npob ninseMumx BOA TiNbKW 3 HACWYeROT BONOTOK 30HW HE [ae 3MOTY NOBHICTIO OLHUTH
piBeHb 3abpyaHeHHs AiNSHKWM B TUX BUNaAkax, Ae HeHacn4YeHa BONorok 30Ha iCTOTHO! TOBLWMHU, SKLLO
He BpPaxOBYBaTN HamRBHICTb HEHaAcM4eHoT BONOTOK 30HK, TO MOXE CTaTUCH, WO CUCTEeMa HEHacU4YeHol
BOMOrol 30HW Ta niasemHol BoAn cTaHe 3abpyaHEHO0 0 NOABW O3HaK BUTOKY Yn 3abpyaHioBanbHi pe-
YOBWHK 3'ABNATLCS Y npobax, BiaibpaHnx Big HWXKYe po3TaloBaHKX NOBEPXOHL PYHTOBUX BOA.

3.2 BubupaHHs Micus po3TawyBaHHA TOY4KU BiabupaHHA npob

Mig vac BubupaHHa Micus po3TallyBaHHA MyHKTIB MOHITOPUHTY Ta Po3poBrieHHs NPoeKTy Mepexi
ans sig®BupaHHa nigsemHux Bog Big (NoTeHuinHo) 3abpyaHeHnx ginaHok Tpeba 3saxaTvn Ha Take:

—— rigporeosioriyHi ocobnuBoCTi AINSHKN JOCMIDXKEHHS;

— nonepegHe Ta noJanswe BUKOPUCTaHHA AINAHKY,

— METa 34INCHEHHS;

— BiporigHi 3abpyaHI0BanbHi pevoBUHM,;

— CTyniHb 3abpyAHeHHS.

Yei ui ynrHnkn Tpeba BpaxosyBaTH Mig 4ac nonepeaHix cTagin 4ocnigaxXyBaHHs 4inAHKY, WO aacTs
MOXIUBICTE po3pobuTy HalnpuaaTtHiwy nporpamy BinbupanHs npob. Lo iHdopmauito moxe 6yTn oT-
PUMaHO po3rnisfaHHAM yeiel gocTynHoT iHopmauil, Ky MalTb BracHWkK (KopyucTysadi) 3emMensHux gina-
HOK, Micuesi, perioHanbHi Ta AepxaBHi opraHu ynpasniHHS Ta (HWi Aepxarteni paHux.
Y rabnuui 1 HagaHo nocnigosHicTs BigOUpaHHa npob nig3emHUX BOA Big AINAHOK, AKi € NoTeHUinHo 3a-

BpyaHeHuMu.

HAUIOHANBHE NMOACHEHHA

B YkpalHi srigHo i3 3Y «[Mpo gepxasHy reonoriyHy cnyxBy YkpaiHu» HakonuuyeHHs Ta HafaHHS
iHchopmaLlit npo Hagpa (reonorivHoi iHbopmadii) 3aificHioe cneuianizosaHa HaykoBo-BUpoBHKYA yCTaHoBa
npy cneuiansHo YNOBHOBAXKEHOMY LEHTPaNnbHOMY OpraHi BUKOHABYO! BaauW 3 reonoriyHoro BUBHEHHS

Ta BUKOpUCTaHHA Hagp.

Kpim HaBefeHnx BuLle YNHHWKIB, Ha pO3TallyBaHHA TOHOK Bia6vpaHHA npob MOXyTb BRAMBATY iHLUI
YUHHWUKW. BOHU 0XONAKOIOTE BUMOTU NMPaKTUKK, EKOMOriYHi Ta TexHikn 6e3neku, Taki ax yxun noBEpXHi,
po3TalyBaHHA NiA3EeMHNX KOMYHiKauin (ra3osi Tpybu, enexTpuyHi kabeni Towo) M O4YUWEHHS NOBEPXHI
ans BypunbHoro obnagHaHHAa Ta iHwux npoboeiabipHux NpucTpois.

LLjo6 ycTaHoBnTW HasABHICTL NepeMilieHHs 3abpyaHIOBaNbHUX PEHOBUH Ta BUIHAYMTH NOr0 HANPsMOK,
TOYKM MOHITOPUHIY Mae 6yTn po3TawoBaHo BCcepeauHi Ta 330BHI 3abpyaHeHOT nnowi paioHy Ta BBepx
i BHM3 3a rigpaeniyHnm rpagieHTom, binbwicTe Tovok BigbupaHHs npob Tpeba posTallyBaTy BHU3 3a
rpagieHToM, ycepeAuHi Ta 3308Hi wnenda 6yab-sKoi 3abpyHioBanbHOT PEe4YOBUHMN,

3a cKnagHUX reonoriyHux ymos AinsiHkn abo noTeHuiiHoT HasaBHOCTI 3abpyaHoBaNbHNX PEYOBUH
i3 wnpokum gianasoHoM i3UYHNX Ta XiMIYHUX BNacTUBOCTEN ANSA XapakTepUCTUKN NOWNPEHHSA 3a-
BpypHioBanbHOT peyosuHK Tpeda BCTaHOBUTYM 36iNbLUEHY KifbKICTb TOHOK MOHITOPUHrY. KpiM pocnigKeHHs
3MiH NO FOpW30HTAanNI, CNPUYMHERUX HeoAHOoPIAHICTIO, NopsaokK BinBupaHHa npob noBuHeH nepeabaunTn

pocnigxeHHs Byab-AKnx 3MiH No BepTMKani.

Ta6nuus 1 — MocnigosHicTs BigBupaHHsa npob nigzemrux Boa (aus. [9])

MyHKT (BIQHOCHO iHLWLMX . .
cranaapTie 1SO) MNpoueaypa OcHoBHi enemenTH Npvmitkn
[LocnigpkeHHs/cTpaTe- 36ip QOCTYNHMX JaHux laeHTndikyBaHHSA gxepen [eonoriyna,
riss MOHITOPUHTY $ BaHux rigpoximiyHa Ta
(1SO 5667-1) KamepansHi pobotu rigporeonorivyHa
) XapaKTepucTUKn
Po3suTok koHUenTyansHoT Moaeni
{
PekorHocumpyBaHHs (MonepeaHin nowyk) MpoekrysaHHs Byposux Ove. 3.2,33T1ald4
{ CBEPANOBUH/

CiTka Touok BigbupaHhs npob
i nporpama BigBwpaxHa npob
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KiHeues Tabnuui 1

MyukT (BigHOCHO iHwwMX

cranaaptis ISO) Mpoueaypa OcHoBHi enemMeHTH MpumiTin
O6rnagHanHs cropyg, Crnopyaxesns nyHkTie moniTopurry Mpoexryeanus Gyposos Oue. posgin 4
6ypiHHAM CBEPANOBUHM, BUOMPAHHSA
i marepiasnis Ta 06nagHanna,
sike Byae BCTaHOBNEHD
OuuncTka CBEPANOBUH Ta TXHE bwvs. 5.1
po3pobnsHHs
Ornsap cBepAnoBuH ligponoriyxi BuMipoBaHHA Buwmiptosanus pisHA Bogn [Maporeonoriyxa
i Fiapasniyni xapakTepucTuka
sunpobysaHHs
MpokauysaHHA Bupanenns abo isonioeaHHA PenpesexTaTtvsHi Ove. 5.1
CBepanoBunH 3acTinHol soaun nigsemHi Bogu
{
BuaHaveHns napameTpis Bogu NepesipaHna Lus. 5.2
ANSA NPoKavyBaHHs penpeseHTaTMBHNX
(Ranpuknag EC, pH, Temneparypa, MASEMHUX BOA
OKMCIIIOBaNbHO-BIAHOBMIOBANLHUIA
noTexuian)
BinbupanHa npob = BignosigHa TexHika gns OuB. 4213 4.3
DinbTPyBaHHSA BiabvpaHHs rnpob
MNonbosi BU3Ha4EHHS
(ISO 5667-2, HedinsTposana Mpoba, Monwosi BaHa4eHHs
ISO 5667-11, npo6a dinsTpOBaHa HeCTIfiknX napameTpis:
I1SO 5667-3) B NONL0BMX pH, enekTponposig-
ymosax HICTb, OKUCTIIOBATbHO-
BiAHOBIOBANBHUIA
roTexLian, posYnHeHun
KnceHb
Opraniyni TyxHicTe/pH Mpoby Bogm Tpeba bOrne. 54,5571a5.6
KOMMOHEHTH (yCi) 3anuearty B NNAWKY
«nig NpoBky»

TPaHCNOpTyBaHHA Npob

PosuunHeHi raan Cnigun MinimaneHa aepauis XonocTi Ta KOHTPOIbHI
PO3UMHEHMX abo posrepmeTunzaLlis npobu mae 6yt
Mertanie Ans NiAroTOBNEHO 3riaHo
cneundiyHoT 31350 5667-14
reoximiyHol
iHdopmauit
Hecritki Cynbdhign Ta MiHiManbHWUiA KOHTaKT
HEeOpraHivHi iHLWI HeCTink i3 noBiTpsm
KOMMOHEHTH, HeopraHidHi
Hanpuknag KOMMOHEHTK
HITPUTY, aMmOHin,
3aniao (1)
Cnigu meTanis FonosHi kaTioHn
yHacnigok 1A aHioHn
HasBHocCTi
pyXommnx
(xonoigHux)
YacTHMHOK
36epiranus Ta Minimanena sTpaTta Dvs. 5.7,

(ISO 5667-3)

winicHocTi npobw

40 aHanisis

po3ginnB,7Tad

HauioHannHa npumiTtka

EC — enexrponposigHicTs.
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Tpeba Oyt obepexHuM nig yac igeHTUDIKyBaHHA NepeBaxarnbHOro HanpsMKy NOTOKY, TOMY WO
fnokanisosaHe HanoOBHEHHs NiANOBEpXHEBUX LWapis yHACNiAoK iHINLTPYBaHHA MOXE 3MIHUTK perioHanb-
HUR rigpasnivyHui rpajiedT. Lle Moxe npussecTy A0 NOTOKY MiA3EMHUX BOA Ta NEpeHeceHHs 3abpyaHio-
BanbHOI PEHOBUHW B HANPAMKY, AKUA € 3BOPOTHUM [0 NOTOKY, CNPUYNHEHOMY perioHansHUM rpagieHTom,
Baxxi HesogHi pigki chaan (DNAPLs) MOXYTb TaKOX pyXaTucs B iHLLWX HanpaMkax Ta 3 iHLWOW WBUAKICTIo
BIHOCHO NMOTOKY MiA3EMHUX BOA, TOMY L0 TXHI XiMiYHi BNacTUBOCTI Bigpi3HAIOTHCS Big TaknX ANs BOAW.
IxHe nepemilyeHHa 0BYMOBMEHO TaKOX reonoriyHow CTPYKTYPOIO BOAOTPUBY, SKUM NEXWUTL B OCHOBI
HaCW4eHOoro BOMOrow BOAOHOCHOIO FOPU3OHTY.

XimivHi BNacTUBOCTI NerkMx HesoAHux pigkux a3 (LNAPLS) Takox BigpiaHaTbCA Big Takux ans
BOAM, i IXHE nepemilleHHs Ta nowuperHHa Byge o6yMOBNEHO reonoridYHOK CTPYKTYPOIO Ta XiMi4HO
B3aEMORIEI0 B MeXax HEHaCH4EHO BOOrOK 30HW Ta 30HW KONUBaHb NOBEPXHI I'PYHTOBUX BOA.

Akujo MeToo BiAbupaHHsa Npob € paHilHE BUSBAEHHS BNNUBY 3abpyAHIOBaNbHUX PEYOBUH Ha
peuenTopu, TOYKU MOHITOPUHIY MOTPIGHO posTalioByBaTH MiX AxepernomM 3abpyaHeHHs (Ta wneidom
3abpyaHeHHA) | MOTEHLUIAHNM PeLenTopoM, a TaKoX y MexXax 30HW 3abpyAHeHHA, Hanpuknag y micuyax
PO3MiLEHHA BiOXOAIB TOYKU MOHITOPUHTY Mae 6yTy BCTAHOBNEHO HaBKPYri IXHLOrO 30BHIWHBLOrO BOKY,
ane nobnuay.

Touyky BigBupaHHa npob y Mexax 30xu 3abpyaHeHHs Ta 3308HI 1T (06uABi Bropy Ta BHU3 3a rigpas-
nNivYHuM rpagieHToM) mae 6yTu BCTaHOBMEHO Tak, W06 OuiHWTY etheKTUBHICTb BiAHOBMIOBANbHUX 3aX04iB
Ta BigNOBigHICTb NiUEH3INHUM YMOBaM, '

3.3 BubupaHua napameTpis nig3emMHux sog

MapameTpu, siki nepeabavaioTs BUMIpIOBATY, MAIOTb BigNOBIAATU MeTi gocnigxeHHs Ta/abo no-
nepeaHLOMY, TeNepiwHboMy Ta MOXINBOMY B ManbyTHbOMY BUKOPUCTaHHIO AiNAHKW. BumiposarHus
BMiCTy NeBHWUX 3abpyaHioBanbHUX PEYOBUH, WO € NPEAMETOM [EpXaBHOro perynioBaHHs, Moxe ByTu
HegocTtaTHiM NS 3abesnevyeHHs MOBHOT KapTuHu 3abpyaHeHHSA B pasi pisHUX rigpoxiMiyH1MX Ta rigpo-
reonoriyHux ymos. Hanpuknag tam, ge opradiudi 3abpyaHioBansHi pe4oBuHN 34aTHI A0 PO3KNafaHHs,
nepenik pe4yosuH, Wo ix 6yayTe Bu3Ha4aTi, NOBUHEH OXOMIOBATH NMPOAYKTU PO3KNaAaHHS, RKi TakoxX
MOXyTb ByTn HeBesnednumn. MNpuknagom Uboro € posknaaaHhs Tpuxnopetunedy (TCE), akuin HanexuTe
80 DNAPL. OpauH i3 noTeHUINHNX NPOAYKTIB Oro posknajsaHHs — BiHINxnopua, BiAHOCHO po34uHHA Ta
BUCOKONETKa cnosyka.

HeoBxigHO BpaxosyBaTW TakoxX (oHOBUN yMicT aBo NpUPOAHI KOHUEHTpaUii KOMMOHEHTIB
y nigsemuux soaax. MigsuLleHi KOHUEHTpaUT, Wo iX BUSBNEHO, MOXYTb ByTu pesynbtaTtoM npupoaHux
Oxepen 3abpyAHEeHHS HaBKONMNWHBOrO cepeaosuLla.

3.4 YacrtoTa BigbupaHHa npob

YacToTa BigbupaHHs npob sanexuTw Bif WineW gocnimkeHHsa. AkWwo HassHi kapTorpadiivni maTte-
pianu 3 ycTaHosneHnM Lineingom 3abpyaHeHHs, TO MOXKHa BUKOHATHU BigBupaHHs Tinbku Toukosol npobu.

Y ubomy pasi BigbupaHHA npob noTpibHO 3aBepLUyBaTH sikomora twsuawe, wob MiHiMisysaTy 3MiHu
B Yaci. Tam, ne Mae 6yt NpoBEAEHO MOHITOPUHT PO3BUTKY Wnenda 3abpyaHeHHa Ta/abo posrnany-
TO BNAVMB MOro Ha 3anacu nig3emMHNX Bod, 4acToTy BigbupaHHa npob ycTaHOBNIOKWTL BiANOBIAHO [0
riaporeorioriYHNX YMOB Ta YMOB HABKOMWLHLOrO cepefoBuila, 3a4ay AOCNIAKEHHSA Ta BnacTnsocTein
HaaBHUX 3abpyLHIOBANbHNX PEYOBUH.

AKLWO MOHITOPUHT Mae 3abe3neynTit paHHE BUABNEHHA 3abpyaHEHHS, AKWO € CNipHi nuTaHHs abo
L8 OUiHIOBaHHA BMKOHAHHA BIOQHOBMIOBANbHUX 3ax04iB, pekoMeHAoBaHO Biabupatn npobn wWoHanmeHwe:
LOKBapTanbHO Ans BinblwocTi XIMINHUX CkNagoBux (Hanpukiag ronosHi ioHK Towo) Ta WOoMICAUs AN TuX,
|Ki € pyxoMiluvmMn Ta peakuinHosgatHumu (Hanpuknan VOGs Ta posyunHeHi rasm).

HayioHansHa npumiTtka
VOGs — neTki opraHivyxi cnonyxu.

AKWO YMOBU HABKOMULWHBLOIO cepefioBuLlia 3a3Ha4aTe, L0 3MIHU MOXYTh BiaByTUCH WwWeKALle,
BiAGupaHHs npob Tpeba BUKOHyBaTK YacTile. Y uMx Bunagkax TouHy 4acToTy Tpeba Bu3HayaTu 3 ypaxyeaH-
HSM YCiX MPUPOAHUX Ta WTYYHUX YNHHUKIB BNAUBY. [Tprknagamy KOpoTKOTPUBANUX YMHHUKIB BNANBY
€ NPUNNVBHO-BIANVBHI BNMMUBY, NOKaNbHI 3NMBKY, & TAKOX 3CYBaHHA I'PYHTY, CNPUYUHEHE TEXHOrEHHO

LisneHICTIO.
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MMpuknag BU3Ha4YeHHA 4acToTu BiaBMpaHHA Npob i3 BUKOPUCTAHHAM NEPEBAKHUX MAPOrecnoriysmx
XapakTepUCTUK (OXOnSIoYM rigpasniyani rpagieHT, rigpasnivyly npoBigHicTe Ta edekTUBHY nopy-
BaTiCTb) nNokasaHo Ha pucyHky 1. [ns wWsMUAKOro ouiHlBaHHA YacToTh BiabupaHHs npob i3 Bukopuc-
TaHHSM BIANOBIAHUX TiAPOTEONOriNHUX NapaMeTpie Ta eexTy Po3ciloBaHHs Moxe GyT BUKOPUCTaHO
HoMmorpamy, anantosaHy 3 [8]. PosciloBaHHA € peaynbTaTom po3nogineHHs 3abpyAHI0BanbHOT pe4oBUHU
B3J0BX MNOTOKY Ta NEPnEHAUKYNAPHO A0 HbOro. 3actocoBaHa Moaudpikauis aae amory 36inblmT YacTo-
Ty BinBuparHa npob Ha 10 %. PobBouynh npuknag onncado B goaartky A.
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Pucyrok 1 — Homorpama gns oujHioBarHs YacToTn BigbupaxHs npob (aus. [8])

IHLWi yMOBY HaBKOMUIIHLOTO CepenosnLLa TakoX MOXYTe BAIMBATN Ha pPo3nNogin y 4Yaci Ta KoHUeHTpa-
uito 3abpyaHIoBanbHUX PEHOBUH Y NiA3EMHMX Ta I'PYHTOBUX BOgax, TOMy ix Tpeba posrnsgaTyv nig Yac pos-
pobnsxHa nopsaky BiabupanHs npob. Ce3oHHi Ta YacTilll 3MiHW NOroAHNX Ta KNiMaTUYHUX YMOB MOXYTb Brnu-
BATWU Ha WBWAKICTb NPOHWKHEHHSA 3abpyAHIOBanNbHUX PE4OBUH HYepes HeHaCU4eHy BOMOrolo 30HY (30HY
aepauii). MigeuLyeHHs piBHA NIA3EMHUX BOS MOXE NPU3BECTU [0 HAAXOMKEHHS (a0 BTOPUHHOMO HaaXOMKEeH-
H#) 3a6pyOHIOBanNbHUX PEYOBUH Y Nia3emHi Boau Ta/abo HabnuauTn gxepeno 3abpyaHeHHS A0 NiA3eMHUX BoA,.

4 TANY CMOPYL TA YCTATKOBAHHSA ANA 3AINCHEHHSA MOHITOPUHTY

4.1 3aranbHi NONOXeHHS

YcTaTKOBaHHA, NpuaaTHe 4518 MOHITOPUHIY nig3eMHUX BoA, 3aseuyan oxonntoe Tpybu 3 oTesopamu
48 noptatneHux npobosiabipHukis abo sarnnbhux gatdyukis, abo npobosinbipHukie in situ. Ue yctaTko-
BaHHA MOXe ByTW pO3TaLOBaHO B MeXax HacuyeHOo! BONOrot 3oHU (HUXYe Bif NOBepXHi I'PYHTOBUX BOA)
abo euule Bia Hel (HeHacudeHa Bonorolo 3oHa). Okpim BiabupaHHa npob nigseMHNX BOA, YCTATKOBaH-
HS, PO3TaWOBaHe HMXKYE Bif NOBEPXHI IPYHTOBUX BOA, MOXHA BUKOPUCTOBYBATMW ANA BUMIpIOBAHHS
piBHIB BOAW, @ YCTATKOBaHHSA, po3TaluoBaHe BULIE Bif NOBEPXHi 'PYHTOBUX BOA, — ANA BUMIDIOBaHHSA
BMICTY IpYHTOBOrO rasy ta BONOTOCTI FPYHTY.

4.2 MoHiTopnHr HeHacuuyeHoT BONOroK 30HM (30HM aepauii)

4.2.1 3azansHi NonoxeHHs

[MpoboBinbipHy TexHIKY, AKy BUKOPUCTOBYIOTE ANA BiabupaHHsa npob nigsemHux Bog i3 HeHacnveHol
BONOTOK 30HW, MOXe OyTy posaineHo Ha Aga Tvnw: ’

— AnA BiabupaHHsA TBepaoi npobu, fKe CYNpPoBOLKYETHCH BUNYYEHHSIM MiA3IEMHNX BOA (NOPOBYX PinH);

— 4ans BigbupaHHa npob piAuHK 3 NOp, HEHACKMYEHUX BONOroH0.

4.2.2 BunyveHHss 3 meepdux npob

4.2.2.1 BazanbHi NonoxeHHs

BunydeHHs nopoBux pignH i3 TBepanx npobd — HannowwupeHiwmnit metod aAns sigbupaxHsa npob
niA3eMHUX BOA i3 HEHacU4eHoT BONOrow 30HN. BigbupaHHa Teepanx npob MoXe HalaTy TakoX Kopuc-
Hy reonoridHy iHgopmadito. € fBi ocHOBHI KaTeropil meTodis BigbupadHa Teepaux npob: i3 pyYyHum
NPVBOAOM Ta 3 MexaHisoBaHMM NpuBoAoM. Y Tabnuui 2 HagaHo nepenik NPraaTHUX MeTOAIB, AKi MOXHa
BMKOPUCTOBYBATYW 4NA TOro, Wob oTpumaTy TBepai Npodyn Ans nof4anblloro BUNyYeHHS Noposol piguHu.

6
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BugobysaHHs TBepaux npob 3 rpyHTy — Le pyitHiBHa popma BiabupaHHsa npob, xova HeobxigHa,
i BOHa He fae amorn 3pobuth nopanslue BiabupanHa npob i3 Toro camoro Micus nisHiwe Ans axanisy-

BaHHa TeHAeHUIR.

Tabnunus 2 — Mepenik meToaie Ans BiabupaHHA Npob PpyHTY Ta nopoaw

BypunsHa
Merog Twn r'pyHTY/nOpoan Maxcumansha piguHa/ [fianasoH giameTpis
rnubuHa n s
POMUBAHHA
[poBHe wypdy- | PyuHun Yci Bnau rpyHty Ta Makcumym 6 m Hi 3anexuTs Big rMnbunn
BaHHA HeyuwlinsHeHa no- (ane 3a3suuaii 0o 4 M) wypdy Ta TUny rpyHTy/
poaa nopoawn
BiabupaHHs PyyHuin ['pyHTM, fAvHa Ta Mpubnnsro 10 M Hi Big 25 MM 0o 75 MM
npobu 3a ApibHo3epHUCTI He-
AonoMoroe Tpybn yulineHeHi reonorid-
Hi MmaTepianu
BinbupaHHs Pyunwit (Ha- | I'pysT, runa Ta Mpubnusmo 5 m Hi Bia 50 mm go 100 mm
npobu 3a npuknad «no- | HeyLlinbHeHi reono- A A
poriomoroio 6ypa | poxriit cTep- | riuni maTepian NpuBnunato 30 m Hi Bin 75 mm Ao 300 Mm
KeHb»)
YnapHo-kaHaTHe BypiHHa (Hanpu- | T pyHTH, rnHa Ta Big 80 M no 90 m Hifrak Big 150 mm o 300 mm
Knad BypiHHA «noxxkoeum Bypa- HeyuwinLHeHi reo- Bopa
BoM» abo «nerkoyaapHum nepco-| norivxHi Mmarepiann
paTopom»)
PotopHe BypiHHa (Hanpukiad Yci TMNK reonorivHnx >100m Tak Big 100 mm go 200 mm
«npsme» abo «3BOpoTHE maTtepianis Ta Hacun- MoeiTps, Bo-
ofepTaHHA») HW# FpyHT Aa, Byposa
rnvHa, niva
ToWwpo

2 BypunbHi piauHy 3aBe3nevyioTb NigiiMarHa 3pa3kiB «i3 gonoTay, nigTpuMmysanHa Byposoi csepgnosuHn, Aoku Aae BypiHHs,
3malllyBaHHA Ta OXOMNOAXYBaHHN ronosky Gypa. BUkopucTaHHA TexHiku, Ae noTpiGHI BypunbHi piauHY, MOXe HECNPUATNNBO BNIMHYTH
Ha AKicTb Npob.

4.2.2.2 [Tpob606idGIPHUKU 3 PYYHUM yrpaesniHHam

3asBur4an npobosigbipHukn MawTb Bng Bypa un Tpybu. TpybyacTi npobosinbipHKKM CKNaaalnTLCS
30 WTaHM NEPEMIHHOT AOBXUHU 3 NOPOXHLOKD Kamepolo A5 Npobu (nepemiHHol AOBXVHK Ta AiameTpa). Lieh
NpUCTpIlt 3abuBaloTL Y 3eMI0 4N OTPUMaHHS npobu. Bypy B TXHbOMY HWKHBOMY KiHLi MaloTb pixydi Nnesa,
a npsiMo Hap Humu kamepw ans npob (BigkpuTi BHU3Y Ta Bropi). NMpoBoBiaBipHUK YKpYUYIOTb Y IPYHT YPYYHY.

4.2.2.3 [TpoboesidbipHuKU 3 MexaHiHHUM Kepy8aHHSIM

Onsa BinbvpaHHa npob i3 HeHac4eHOT BONOTOK 30HU MOXHA BUKOPUCTOBYBAaTU cTaHAapTHe Bypose
ycTatkoBaHHs. Ane He TpeGa BUKOPUCTOBYBaTU YCTaHOBKN QNS yAapHO-KaHaTHoro 6ypiHHS Ta poTopHi
arperaTti, TOMy LLO BOHW He noTpebyroTh 3acTocyBaHHs BypuribHUX pignH. BypunbHi piguHn gonoMaraioTts
nigiimaTty 3paskn «3 gonotay, nigTpumyesartun Byposy ceepanosuHy, foku Wae BypiHHg, amallyeaTti Ta
oxonogxysary ronoeky 6ypa. Ui pigunn mictate sogy, 6ypoBy rnuHy, NiHy W NOBITPS. YBEAEHHS LnX
PiAVH Y I'PYHT Ta TXHS UMPKynauis, 4acTo nig BUCOKUM TUCKOM, MOXe NOTEHUiAHO BNNUBaTK Ha SKICTb
npob, wo 7x Biabupatots, abo BHOCUTK nobivHe 3abpyaHeHHSA. BukopucTaHHa BOAONOBITpSHOro BypiHHA
Takox Tpeba yHuKaTu, ko Tpeba BU3HauuTy NeTKi opranivyHi cnonyku Ta iHWwi peakyiniosaaThi XiMivHi
KoMmnoHeHTH. Mpoby Benvkore giameTpa, BigiGpaHi 3 BUKOPUCTaHHAM UUX TEXHIYHMX 3acobis, Moxe ByTn
BigibpaHo sapyre, Wob miHiMiayBaTy npobnemn nepexpecHoro 3abpyaHeHHs, Ake cnpuynHee BypiHHA.

[ns BiobupaHHs npob mMoxHa BukopucTosysath Bypu i3 cyuinbHUM abo NOPOXHIM HaKOHEYHMKOM.
Y pasi BukopuctaHHa Bypa i3 cyuinbHMM HAaKOHEYHNKOM (LLUHEKOM) NPpoByu BUWITOBXYIOTHCS Ha NOBEPXHIO
nig yac obepranbHuUx pyxis WHeka. Lle Moxe npnasecTn Ao nepexpecHoro 3abpyaHeHHs Ta 3MillyBaHHA
npobu. Y pasi euxopvucTaHHs 6ypa 3 NOPOXHIM HAKOHEYHUKOM LieHTpanbHy LUTAKrYy Ta pikydi nesa su-
ny4atoTb i3 BypoBOT KOMOHKM Ta 3aMiHIOI0TL Ha TOHKOCTIHHWUA cTakaH Ans BigbupaHHA HenopyLeHnx
npob6. TpyByacTi npoBosiabipHuku ana 6esnepepBHOro BigUpaHHA Npod MOXHa TakoX BUKOPUCTORY-
BaTy 3 BypoMm, WO Mac NOPOXKHIA CTEPXEHb, ANS NONErweHHA BUuAaneHHs npob,
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Moposi Bogw BATArawoTh i3 BigibpaHoro Teepaoro Martepiany LeHTpudyrysaHHsM abo MexaHiyHuM
BiOXMMaHHAM sKHanwsuawe nicnsa sigbvupanHa Teepaol npobu. Baxnuso, wob npoby noposol Boan
Byno 36epexeHo Ao aHanisyBaHHsA BignosigHo ao I1ISO 5667-3.

4.2.3 Bid6upaHHsa npo®b nopoeux 800

4.2.3.1 3azanbHi NOMNOXeHHA

o6 pobytu noposy pignHy BesnocepeHbO 3 NIANOBEPXHEBOIO LWAPY, MOXHA BUKOPUCTOBYBATH
Asa Tunu mertogis, a came npobosiabipHuku 3 BigdineTpoByBaHHAM IpyHTOBOT BOAK abo BakyyMHi
npobosinbipHuku. O6ngsa mawTs nepesary nepeq BigbvupaxHam Teepaol npobu (auns. 5.2.2) Tomy, Wo
[al0Th 3MOry 3aiicHIoBaTH nocnigoexe BigbupanHs npob i3 BCTAHOBNEHNX MiCLib Y HEHaCW4EHIA BOMOrow
30Hi, Wo6 BM3HaunTK TeraeHuil. NMepesary Ta Heponiku oBox meTonis HaseneHo B Tabnnuyi 3.

4.2.3.2 BakyymHi npoboeidbipHuxu

Lli npo6o8igbipHnkn, ycTaHoBNEHI B FPYHTI, BAKOPUCTOBYIOTE BakyyM (SIKMIA CTBOPIOETLCSA HA No-
BEpxHIi), Wob TArHyTM noposy BoRy Ao npobosigbipHuka. BoHn cknagaoTbcsa 3 nopysaTol yawku (abo
yorock nogibHoro) y kikui npobosinbipHol Tpybku, ycTaHosneHo! B 6ypoRi ceepanoBuni. Y IxHiin Han-
npocTiwii hopmi BOHW MaioTh OBMEXEHY MakcuManbHy rMnbuniy BCTAHOBMNEHHRA, ane MoXHa 3pobutn
BaraTo moandpikauii, wobd yaockoHanuTty BiaGupaxHs npob Ta 3BinblunTy gianasoH rmubuH, Ha SKUX MOXHa
BukopucTosysaTtn npobosiabipHukn. Li mogundikauii mictaTe y cobi noegHaHHA raso-keposaHoro npobo-
BinbipHuka (gue. 4.3.3.5) i3 nopyBaro Yallkoio.

Tabnuus 3 — MNepesaru Ta Hegonikn npobosiabipHukia NopoBol Boau

Tun npoGosiaGipruka fepesarn Heaoniku

— Moxe 6yTn actaHoBrieHo go rmubunn 15 M; | — 3ansui Tuck 3incosye npoGosigbipHukn Bes
3anipHux Knanawis;

— lNopyBaTa yawika MoXe 3acMiTUTUCA Taluu
aacopbysaTn xiMiuHi ckraaosi;

— BiaHocHo nerko scradosnioeaty;
— MiximansHe nopywexHs npobu nig vac ycra-

BakyymHi HOBIIOBAHHS,
npo6osiabipHuky | — Moxrmsum € GaratopisHese BigbuparHs — 3MiHM OKMCITIOBANbHO-BIAHOBNIOBAMBHOTO
npo6 noTeHuiany/pH MoOXyTe 3MiHUTK XIMibHi no-
Ka3HuKK;
— Bakyym/tnek, HeoBxigHi ans noBysaHHsA
npo&, MOXyTb NOAIATH Ha NeTKi cnonyku
— Donyctiumo BigBupanHs npob sk i3 nortoky | — Baxko sctaHoemosatv. He 3aexan Moxnuso
Yepes makponopu, Tak i Boau 3 nop; Ha 3abpyaHenux rpyHTax;
— Moxunnse BigbupaHHs npob, Bennkux 3a — YCTaHOBNEHHS MOXe 3MIHUTYA NpUpPOaHNi
06'emoMm; noTix;
i — we MOXJIMBOGTEN ANA BUNAPOBYBAHHSA | — HHS KOHTpOSo npouecom Bia-
MpoGosiaGiprika gﬂpigﬂiwﬂu: cnon Kc A BAnaposy gr e:p:ﬂi :po6' i HaA mpot A
Ans poBysaxHs vk P o
NOpoBUX BOJ, — He noTpibex BeanepepBHUt BakyyM — MpoBGosiabipHnky TUNY Yatukn MOXHA Bu-
MeToaoM KOPUCTOBYBATHU TiflbkW 32 yMOB nigBuLLeHol
BiathinbTPOBYBaHHA nosLoBsoi BOSTOroMICTKOCT],

— BukopuctosyBaHHs rHita, wiob zartartv sogy
o npoBosinBipHuKa, MoXe NPU3BECTU 10 XPo-
marorpachiHHrx echekTis, WO Y CBOI0 4epry
npuseeae Ao 36mpaHHsa XiMiuHO HepenpeseHTa-
TUBHUX NPob niazemHux Bog

4.2.3.3 MNpoboeinBipHuku ans oobysaHHA NOPOBUX BOA MeTOAOM BiadinbrposysaHHsa

Ui npoGosiaBipHuku, SKi OXONMIOIOTE YawKy Ta rHiT, po3paxoBaHo Ha rpasitauinny Ta/abo KaninsapHy
aito, wob sigiGpatn Ak MaTpUYHY BOAY, TaK i BOAY, AKa Teye (Hanpukrag Kpisb TPILWWHN) y HEHAcUYeHIn
Bosioroto 30Hi. Wob BigibpaTty FpyHTOBY BOAY, NOTPIOHO BMKONATYN TPaHLWE Ta TYHenb i BCTAHOBUATHY
npoBosiabipHuk y nokpisni TyHenw. MNpoboBigbipHUK BUroTOBNRIOTE i3 HANEXKHOro HENopPyBaToro iHepT-
HOro marepiany, BiH MOXe MaTn THIT, Wob Ak 3aTsrysaTtu Bogy (Wwo nepebysae nig TMCKOM) y npobosig-
BipHuk, Tak i BigBupaTtu i Ha cnagHomy pyci.
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4.3 MOHITOpUHI Hacn4yeHOT BONOTroK 30HYU

4.3.1 3acansHi NONOXeHHS

Bynb-aKky cnopyay, aka sabesnedye LOCSITHEHHA HACWM4YEHOT BONOrOK 30HW, MOXHa BUKOPMCTOBY-
BaTu gns BigbupanHs npob nigzeMHux Bod. BukopucToByrTh ekcnnyaTauinni 6yposi ceepanosuHu,
Konoassi Ta CnocTepexHi ceepanosuHu. Po3sigysansHi wypdu Ta TpaHlLel Takox MoXHa 3arnubuTu
A0 PiBHS NiA3eMHNX BOA, SIKLLO NOBEPXHS I'PYHTOBUX BOJ 3HaxoauTbest Bnn3bko Bia nosepxHi 3emni. Kpim
TOro, MoxHa BigBvpaty npobu Boau i3 pxepen.

Y TOW Yac Ak HasiBHi Konoassi MOXyTh 3a6e3neduT nonepegHio iHopmMaljiro Ta ¢BigoUTEO TOro, Lo 3a-
BpyaHeHHs nin3emHnx BoA BiAOYNocs, AOCTYNHa Mepexa Haspsa un Oyae BiANOBiaHOW, Wob xapakTepusysa-
TN OXEpeno Ta CTyniHb 3abpyaHeHHs. ToMy 3HapobuTbCa gogaTkoBa crnopyAa MOHITOPUHIY AnAa cnelians-
HOro AOCHIAXEHHS OiNsHKM.

MeToaun, onncaHi B 4bOMY NYHKTI, 3a38M4ai 3acTOCOBYOTb gns BigbupaHHsa npob nigeiweHnx
niaseMHux sof (sepxosogkun). OgHak, AKWO mMani macy niasilweHol BOAN iCHYIOTb HEQOBTO, TO yCTaTKo-
BaHHS CBepANOBUH A4nA BiabupaxHsa npob mae ByTn ckoMBiHOBAHO 3i BCMOKTYBaNbHNM (HeHacn4yeHa
BONOrot 30Ha) NPUCTPOEM ans sinbupaHHa npob.

Akwo cnopyan MOHITOpuHry 6yayoTs ¥ MiCUSX HaaBHOCTI NiABILIEHNX AIA3EMHNX BOA, TO TEXHIYHI
3acobu, aki byne BuMkopnCTaHo Ans AocChifkeHb, aBo BCTAHOBMEHE YCTATKOBAHHSA MOHITOPUMHIY, NMOBUHHI
3MEHWUTY NOTEHUINHY MOXMUBICTL BUHNKHEHHSA LWITYYHUX WARAXIB nepemiuiedHsa (gue. 5.5), Tomy He
Tpeba cnopymxysaTin rnnboki, BigkpuTi, NOBHICTIO NpoHukHi insTposi Byposi cBepanoBUHM,

KOHCTpyKLis crnopys MOHITOPVHIY TaKoX 3anexvTsb Big npupoayn 3abpyaHIOBanbHUX PEYOBUH, WO
X gocniaxywTe. Tam, Ae HasBHi 3abpypHioBanbHi pedosnHun BinbHOT hasu Tuny DNAPLs ta LNAPLs,
nig vac 6yaiBHULTRA NYHKTIB MORITOPUHTY Tpeba po3rnsHyTU BnacTueocTi Lnx 3abpyaHioBanbHUX peHoBuH
Ta MOXJTUBICTb ¥XHbOrO MOTEHLIMHOIO NOWMPEHHSA B MeXaX CUCTEMM MiA3EMHMX BOS.

4.3.2 Criopydu nyHKkmie MOHimMopuHay
€ Tpy ronoBHUX TUNK Cnopya NYyHKTIB MOHITOPUHIY Ans BigbupaHHa npob niasemHux Bog (pucy-

HOK 2). Lle Taki:
a) opgHodineTpoBi/Be3dinbTpoBi cBepanoBuHu, Byposi ceepanosvtn abo n'ezomeTpy;
b) rpyna n'esomeTpiB, CKOMNOHOBaHNX B OAHiK Byposi cBepAnoOBUHI;
¢) BaraTtopisHeBi NpobosiabipHukn.
MepeBarn Ta HeJOMIKU KOXHOrO HasefeHo B Tabnuui 4.
4.3.3 Tunu ycmamxoeaHHs1 Ons eidbupaHHs npob

4.3.3.1 BacansHi NONOXeHHS
Ons sinBuvpaxHs npob nigsemHol BoAY Bif HACMYEHOT BOMOrOK 30HU iICHYE LUMPOKWUN Aianas3oH NpucTpois,

OXOMNMYN NOPTATUBHI NPUCTPOT, O TX MOXHa WBWAKO BCTAHOBNIOBATH, Nerko obcnyrosysatu 1a ge-
MOHTYBaTH, i NOCTiIHI npucTpol ansa crneuianbHoro Bigbupanys npob. Hikye HasegeHo npucTpof, Wwo
X 3a3BMYail BUKOPUCTOBYIOTL. HacTaHosw Woao npugaTtHocTi ix Ans siabupaxna npob i3 meTo0 BU-
3Ha4YeHHA PisHUX XiMiYHUX napameTpis HaseaeHO B Tabnuyi 5. Y Ui Tabnvui HaBefeHO TiNbku 3aranbHi
pekoMeHAaaUil, a MeToan, BU3HAYEH] K NPUAATHI, MOXIIMBO | HENPUIAHATHI ANs BCIX XIMiYHUX napameTpis
Ta B ycix 06'eKkTax HaBKONULLHLOro cepeaosuLla. KopucTysay NOBUHEH PeTeNbHO PO3rMAHYTY Lini AocnigxeH-
HA. Y feskux Bunaakax Moxe 6yty HeobxigHo BukopucTaTy Binblle Hix ogunH TYN NPoBoBinSipHOro NPUCTPOH.
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MosHaxu. 9 — obcaaka xonoas3a 4u Tpyba n'esomerpa;

1 — BipkpuTa GypoBa cBEPANOBUHA;

2 — Gypoea csepanosuna thinsTposa/
n'caomeTp;

3 — rpyna n‘esomeTpis;

4 — GypoBa cBepAoOBYHa 3 Nakepamu,

§ — maTtepian ANA i30NI0BAHKA,

6 — piseHb NoBepXHi FPYHTOBUX BOA;

7 — oficagHa Tpy6a,

8 — BigkpuTu# xonoaAsb 4u Gyposa
CBEPANOBUHA;

10 — rpasiitHa 3acunxa;

11 — csepanosuHa 3 orsopamu abo dinsTp
n‘esomerpa;

12 — n'esomeTp;

13 — BoaoOTpPMSB;

14 — niHia HanoBHEHHA nakepa NoBITPAM;

15 — naxep;

16 — isonbosaHa vacTnHa BypoBoi CBEPANOBNHM.

Pucyrok 2 — [onoBHi TURN Criopya MOHITOPUHTY

Tabnuusa 4 — lNepesary Ta HeaONIKK Pi3HUX CAOPYA NYHKTIB MOHITOPUHTY

Tun

Nepesaru

Heponiku

OpHo-hinsTpOBa
{6eacbinbTposa
Eyposa ceepano-
BUHa/KONoAsR3b/
n'esomeTp

— Mpoctun, moxe OyTu 3acTocoBaHo ANs BCiX
TUMiB reonorivHux dopmauii;

— Jlerko crnopyaxyeaTy;

— BigcyTHi MOXNIMBOCTI ANs NepexpecHoro 3a-
6pyaHeHHs no BepTukani MiX Toukamu Bia-
BupaHHs npof;

— HonycTMo Wupokuii Aianasor piameTpis ceepa-
TOBUHMK,;

— Hema obmexeHb Wwogo metoay 3buparHs npo-
GosinbipHuKom;

— BukopucToByloum Haxusieni CBEpanoBUHY, MOX-
Ha DicTaTvcs HuXME Bif DKkepena 3abpyaHeHHs
Ta/abo nepexormTv ninsemHi BoAw i3 BEpTW-
KanbHYIX LWNapwK;

— Benuky kinekicTs BypoBux cBEpANO8uNH pisHo!
rubuHn Moxe 6yTu cnopyoXeHo Ha Manin
nnotwj, wob ycTaHOBKUTN Macus CBEPANOBUH

— Maoxe rpv3secT 40 KOPOTKOT umpkynsauil cuc-
Temu Ta obTaxysatv npobnemy;

— Hemoxmso oTpumaTty iHgopmauiio Woao 3MiH
Nno sepTukani y BOAOHOCHOMY FOpPW3OHTI, Ha-
npvknaa wogo crpatudikauli;

— HesagosinkHe posTawlysaHHs dinkTpa MOXe
npyumycnTy 3abpygHioBanbHi peqosuHU 0Bmu-
HYTW CBEPANOBUHY;

— KoHueHTpaUii ycepeHIolTeCA No JOBXUHI (ink-
Tpa. MoxyTb 3Haaobutbes Benuki 06’emu rpo-
KauyBaHHs

10
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Kineus Tabnuui 4

Tun MNepesarn Heponixn
Ha popatok po — [aloTb 3MOry AocnigxXKysaTy 3MiHW No BepTu- | — Moxe CnpyuvMHUT HagmipHe NopYLUEHHS pyH-
HaBeaeHoro Buule, xani TY B WiNbHQ PO3TALLOBAHKX MACUBAX;
Macusu 6yposuX | __ rpocti 8 ycraHosReHH Ta 06CAyrosysaHHi; | — BigHocHo aoporuni

ceepdnoauH Ma- VHEMOXEN Sovames
10Tb Taki AoaaT- eHO nepexpecHe 3abpynHeHH

kosi nepeaari Ta M’I)K PisHUMY piBHAMY;

HeaomiKu1 — DiameTp cBepAncBUHN 0OMEXEHO TiNbKN Me-
Toa oM BypiHHS,;

— KOHCTpyKLil0 MacuBa MOXHa NpucToCyBaTu
nig NoBHWIA oxsaT No BepTukani

{pyna — [ae 3mory gocnigxysatu 3MiHu Mo BepTU- | — HesagosinsHe BCTaHOBNEHHA Ta i30Ni0BaHHA
n'esomeTpis Kari; MOXYTb NPU3BECTU A0 BEPTUKANLHUX BUTOKIB;

— MeHuwi AiameTpu/sHyTpilwHi giameTpy notpe- | — KinbkicTe Toqok BigBupaHHs npob moxe GyTu

BytoTb MEHLLIE NPOMUBOK; obmexeHo piameTpom BypoBoi CBepanoBUHW.

IpakTyHo MaxcuManbHa KinbKiCTb CTaHOBUTL
TPU TO4KMN Ha BypoBy CBEPANOBUHY;

— [lac 3mory Bu3nadaTM 3MmiM B rigporeo- | — MeHLMA piaveTp n'e3omeTpa Moxe obmexvTH

noriYHUX BRACTUBOCTSX, WO IX BU3HAYAIOTH, BapiaHTy 8iABupaxHs npob;

Hanpuknag Hanip, rigpasniyHa NPOHMKHICTbL — VY 3oHax Hu3bKO! rigpaBniyHOi nposigHoCT
HU3bki 0G'eMu 3anacis MOXYTb YyCKNagHWUTH
BiaBupaHka npob gocTtatHboro of'emy

— Micys sigBupaHnsa npo6 moxe SyTi TOYHO
BM3HAYEHO;

BaraTopisHesi — [Hae amory nposoauTy auckpeTHe Biabu- | — Baxko BCTaHOBMIOBATY;
npoBoeinbipHukn PaHHs npo6 3i cneumdiynux TOuOK/TOPY- | __ MoTpebyloTs cneuianbHnX 3HaHL Ta MOXyTb
30HTIB, LOpOro KowTysaTy;
— OBcnyrosysanhs neriwe, Hix Ginbwocti iH- | __ KinkkicTs Touok BigGupanHa Moxe GyTu o6Me-
Lumx CnopyA; XeHo aAlameTpoM GypoBoi CBEPANIOBUHY;
— MinimankHi 06’eMu NpokaqyBaHHs; — HesagosinobHe BCTAHOBAGHHS MOXE NPU3BECTH
— MiHiManbHe ropylweHHR BOAOHOCHOrO ropu- Bo nepexpecHoro 3abpyaHeHHs;
30HTY nig 4ac siaGupaHHs npob ~— MeToz BiaBupaHHA npob obmexeHo Manow

rmnbuHoto 6e3 3any4eHHA 3HaYHMX KOLWTIB

Tabnunua 5 — Npuctpoi ans BinbupaxHa npob ANA BU3HAYEHHA pisHUX napameTpis Nig3emMHuX BOA

NapameTtpun nosepxHesux soa’

a) b) c) d) e) Dl M [ )] D k) ) m)
v v v v v v

Mpo6osiaGipuuit npucTpin

TnnbunHnii npobosiabipruk/ v v
UinbHuit yepnak (sigkpuTuin)

FnnGuHHWA npoBosiabipHuk/

LiincHniA yepnak (3akpuTuin) abo 3a-
KpuTy npoBosiaBipHUK

IHepyiAHui Hacoc v v v v v v v v

Hacoc nysups v v v v v v v v v v v v v

[a3zo-kepoBaHuii Hacoc v 4 v v v

["aznidTHUA Hacoc v v v v

3aHyptoBaHni Hacoc v RO RE NI ViYL D)™
v v v v v v v v

YcmokTyBanbHi (3 noBepxHi) Hacocu

® NapameTpyu nosepxHesoi Boav [v — NpuaaThu, (v') — 0BMeXeHo npuaaTHIi]

a) EnextpuyHa nposigHicTe (K) h) PoauunHeHi rasn
b) pH i) HeneTki opraniyuHi KOMNOHEHTH
c) NyxHicTs j) VOGs (netki opraHivni cnonyxu)

11
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KiHeub Tabnuui 5

d) OxmcrosansHO-BigHOBNIOBaNLHKUI NoTeHuian (Er) k) TOC (3arantHuin opraHivyHWi Byrneup)
e) MonosHi ioHn [) TOX (3aranbHi opraHivHi ranorexw)

f) Cnign meTanis m) MixpoGionoriuxi nokasHuku

g) Hitpatn

MpumiTka. Lho Tabnuuio HaseaeHO TiNbKW RK 3aransHy HacTaHosy. BubupaHHs BiganosigHoro npucrpoto Byae sanexaty sig
o6'exTa fOoCNiAXEHb, XapaKTepuCTUK Ta BNacTMBOCTEA NPUCTPOTB It YMOB HaBKONVIWHLOrO cepefoBullia. 3a NeBHUX YMOB Mae
GyTy po3rnsaHyTo komBinalilo npobosigGipHuX NpucTPOTB, a AesKi NPUCTPATB HEe MoXyTL BYTH NPUAATHUMY ANS BCIX NOKAZHUKIB.

4.3.3.2 [nubunHi npoboeidbipHuKU

MmubuHHI NnpoBoeriabipHukn pospobneHo Ansa BindvpaHHA Nig3emMHUX BoOA Ha BianosiaHin rnubuHi
B Mexax 6yposol ceepanosunHn abo n'esomerpa. Bonu mMatoTe 6araTto pisHux opm Ta 3a3su4ail Bigomi
Ak «npoboBiabipHukn 3axsaTta» abo «yepnaku».

HadnpocTiwmin npucTpit — NNSLWKa Y1 iHWWA KOHTeRHep Ans npobw, skt 3aHypeHo 8 Byposy
CBEpPANOBUHY HMx4Ye Big nosepxHi Boau. KoHTetHepy Ans npobu fawoTb 3MOry HaNOBHUTUACS W TOAI
BuTaraoTs i3 Oyposol ceepanosuHn. Lieit meToq pae smory HagidHo BigiGpaTtu npobu nigzemHux BoA
Tinbky Big BEPXHbOT YaCTUHW HACUYEHOT BOMOrold 30HM. VIOro BUKOPUCTOBYIOTL ANs BiaGupaHHA
nigsemHux npob Boau TiNbKkK 3a BUHATKOBUX OBCTaBuH.

IHWWA NpycTpint cknapaeTbes 3 Tpy6u (abo unninapa), obnaaHaHoi 3anipHUM knanaHowm 3Hu3y. Liei
NpuUCTpii onyckalTs No GypoBii ceepAnoBuHI Ha nesHy rmubuHy, a notiM 3abupaloTs i3 Npobow. Onyckax-
HA Ta NigAoM perynioe 3anipruin knanad (BigkpuTvi nig Yac onyckaHHsa Ta 3akpvuTui Nig Yac niginMaxHs), Wo
Aae 3Mmory BigibpaTtn npoby 3 nesHoi rmubunu. .Cknaariwi npobosiabipHuku oBnagHyoTs KanaHamy 3 060X
KiHuis ana 36epiranHa yinicHocTti npou. LM xnanaHamu 3aMicTb 3anipHOro knanaHa MoxHa kepysaTti 3a
AOMNOMOroI0 enekTPUYHOrO XVBMEHHSA, TUCKOM rasdy, Bakyymom abo 3a gonomorot Tpoca. Ana rnnbmx
CBEPAMOBUH ANS CNYCKy NPUCTPOK MOXHa BuxopucTosysaTu nebiaky. MpobosiabipHuk Tpeba obupatu Ta-
KM po3mipoM, oG MaTu amory Bigibpati npoby sianosigHUM 06'emMoM, 3abe3nedytoum npu LiboMy MiHIManbHe
nepemilllyBaHHs Bogu B 6yposilt ceepAnosuHi.

4.3.3.3 /HepuildHi Hacocu

IHepuiHi Hacocu cknagaTeCs 3 TpyOu AOBXMHOK A0 TOYkM BiabupaHHs Npob, siky obnagHaHo
3BOPOTHUM KflanaHom 3Hu3y. Tpyby onyckaioTb B OypoBy cBepAnosuHy Ha HeobxigHy rmnbudy, a niginMan-
HS BOAM Ha NoBepxHIo 3abeanedyeThCa BHAcNAOK NOCNIA0BHOIO MigiiMaHHS Ta ONyCckaHHSA TpyOu KOPOTKOO
BigctaHHwo (0,3—0,5) M. Llei pyx MoxHa 3AiicHiOBaTK Bpy4yHy abo MexaHiyHuM BaHTaxonigiimanbHUM
MEXaHI3MOM.

Niga yac onyckaHHs Tpybu BiokpuTO 3BOPOTHWUIA KNanaH i ue Aae amory Boai BxoauTu B Tpyby. Ha
noyaTtky niginMaHHa 3aKpvMBaETLCA knanaH, i BoAa nigHiMaeTscs Bropy nig Yac BUCXigHOT cTagii umk-
ny. MocnigoBHI UMKNY NPOAOBXKYOTb NigHIMaTh BoAy Haropy Ao nosepxHi. O6’eM NigHATOT piguHn 3a-
nexuTb Big AiameTtpa npobosiabipHuka Ta AoBXUHN nighomy. MakcumanbHy rnubuny, 3 skol MoXHa
BigibpaTn npoby, TeopeTnyHO He 0OMeEXeHO; Ha NpakTUUi ueil MeToa Aac 3mory niginMaty nigsemHy
BOAY MaKCUMYyM i3 60 M.

IHepUuifiHi Hacocu ayxe NPOCTi B YyCTAHOBMEHH I nerki B eKcnyaTyBaHHI Ta iX BUKOPUCTOBRYIOTb
fK creyianbHi Hacocu.

4.3.3.4 Hacocu ny3ups

Hacoc nysups micTuTb kamepy BigbvWpaHHsA, Aka Mae 3anipHuit knanaH y cBOIA OCHOBI (BXigHWUA
oTBIp), iHWwMiA 3anipHuit knanaH Bins BUXigHOro OTBOPY Ta raso-HadyBHUIA ny3vp ycepedwHi. Hacoc onyckaroTb
Ha HeobxigHy rMnBuHY, | Nysup NocnifoBHO PO3AYBAETLCA Ta 3[yBacTbCA CTUCHEHUM rasom. [is pos-
DYyBaHHA Ta 34YyBaHHA NocnigosHo 3anosHioe npobosiabipHnk Ta nigiimae npoby A0 noBepxHi 3eMni
Kpi3b BUMYCKHUA wnarr. Liukn nponoexyeThCs, Lok He Byne oTpuMaHo fgocTaTtHio 3a o6'emom (abo
WBUWAKICTIO NOTOKY) npoly. ICHyloTb Hacocw PisHUX po3mipiB, siki MOXHa BUKOpPUCTOBYBaTW ANA BiA-
BupaHHsa npob n'ezomeTpamy giameTpamy He MeHLE HiX 25 Mm.

4.3.3.5 [azo-kepoeani Hacocu

Ma3o-kepoBaHuil Hacoc — pisHoBWUA Hacocy nysups. He Tpeba nnytaty 3 rasnipTHUM Hacocom
(ouB. 4.3.3.6). Na3o-kepoBsaHi Hacocu He MICTATL Ny3anps B Kamepi sigbupaHHsa npob. 3amicTb LbOro
BigBigHa Tpyba npoTaryethes (y npoboBiabipHUK) MiX TOYKo, BNM3bko 40 HaRHMXKYOro KiHus npobo-
BiaBipHMKa, Ta TOYKOK BMXoAy rasy B ropi. llocnigosHa repmeTusalis Ta Bunyve 3paska B npobosigbipHy
Kamepy [ae 3MOry RigHATY BOAY Ha NOBEPXHIO, @ NOTIMY 3HOBY HanoBHWTYN NpobosiabipHuk. Linkn npo-
LOBXYETbCSA, AOKK He Byae ogepxaHo npoby fgocTtartHboro o6’emy.
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4.3.3.6 asnicbmHi Hacocu
MasnidTHi Hacocu BUKOPUCTOBYIOTE CTUCHEHE NOBITPS B MeXaXx 30BHilWHLOT ofonoHku Byposoi

ceepanocsuyu. Tig Tuckom nosiTpAHUX cvn NpoQa nigitMaeTbCa Bropy 4o BiAKPUTOro KiHUsS Tpybu, siky
BMilLEHO BCepeAnHi BypoBoT CBEPANOBUHN. Y HKHBOMY KiHui TpyOu ras amilyeTbcs 3 BOAOM, Lo6 3a-
BeaneunTy nigioMHy cuny Ans BuHocy i Ha noeepxHio. Llelt meTod Mae psa Hedonikis:

— npoBy 4acTo AicTalTb Ha NOBEPXHI Yy BUrNALI aepo3orto (Akuit Moxe Byt HeBesneyHum);

— 3MilYBaHHA rasy Ta BOAM MOXe NMOrpWUTH SKICTb Npobin (ocoBnuBo, AKLWO HasBHI NeTKi Cnonyku);

~—~ BUCOKMUI TUCK, AKMI1 NOTpiBeH, MoXe NPU3BECTU 40 3iNCyBaHHSA YCTaTKOBAHHS;

— MeTojh MOXe NPU3BECTU A0 HarHiTaHHA rasy B reonoriyry thopmauiio.

4.3.3.7 3aHyproeaHi Hacocu

ICHYe LUMPOKNIA Aiana3oH 3aHyproBaHMX Hacocie. Hacoc uboro Tuny mMoxHa BUKOPUCTOBYBATHU ANS
BinbupaHHsa BoAN 3 Benuknx rmubuH y LIMPOKOMY Aiana3oli BUTpaT NOTOKy. € Mani HacocH 3 nepeMiHHu-
MU LWBWAKOCTAMNM, 5iKi MOXHa BUKOPUCTOBYBaTH B BypoBUx cBepAnoBuHax giameTpoM fo 50 mm. Lli Ha-
COCU € Halkpawvmu AN NpokadyBaHHA Ta BiAOUpaHHA npob 3i cnocTepexHux BypoBMX CBepaAnoBuUH
Ta, 3@ ONTUManbHUX YMOB, TX MOXHa BUKOPUCTOBYBATU Ha rnnbuHax 4o 90 M.

4.3.3.8 lMNosepxHesi Hacocu

Lli Hacocu poaTawoByloTs Ha NOBEPXHI, | 3a3BuYail Le BCMOKTYBansHi Hacocu. x BupoBnsioTs, no-
YuHaw4u Big Hacocis Benukux o6’emis A0 HAcOCIB i3 Marnow BuTpaTol/Manux o6’'emis (NepucTantTUYHi
Hacocu). Y GaraTbox Bunagkax Ui Hacocu noTpelBytoTs 3anycky, Wob posnoyaTtit BigkadyysarHs, | BoHW
npuaatHi Ana BigGupaxHa npob Tinbkun Ha tnbuHi go 8 M Big nosepxHi.

4.3.3.9 [Hwi memodu
[cHyloTb iHWi meToau Binbupanus npob, Aki BUKopucTosyoTe Mogudikosani sepcii HasegeHux

BuLe METORIB Ta AoAaTKOBI npucTpol. Hanpwknag, nonerwye BiabupaxHa npob BUKOPUCTaHHS Nakepis,
siKi isontotoTh 30HY(-n) BinGupaHHSA BcepeauHi Biakputol Byposoi ceepanosnHu. OguH i3 MeToais nons-
Tac B TOMY, LJO BWKOPWUCTOBYIOTb ABa Nakepw, Wob isonosatn cekuil Syposoi cBepANOBUHN (PUCYHOK 2),
a noTiM BUKOpPUCTOBYHOTb OAMH i3 HasedeHnx Bulye metodis. [ns 3anobiraHHa nepeTikaHHIO BOAW BCTAHOB-
NOTb OOAATKOBI Nakepy BULLE i HKYe BiA TUX, WO i30MI010Th 30HY BiaBupaHHs npob. HesanexHe oaHo-
yacHe BiAKavyBaHHS 3 UMX 30H nif Yac BinbupaHHa npob Moxe MiHiIMi3yBaTy Bynb-Ake nepeTikaHHA.

4.4 BynisenbHi maTepiann ans npo6oBiaBipHOro ycrtaTtkoBaHHSA

YeraTkoBaHHs gna BinbuparHa npob nigsemuux soa mae GyTu BUroToBNEHO 3 MaTtepianis, sKi He
6yayTb B3aemogdisTu 3 Bogoto abo B iHWMA cnocib amiHioBaTh (4epes copbuilo, BUMUBAHHA abo iHwWi
XimiyHi peakyii) cknag niasemHux sog abo pevosuHu, ski 3abpyaHiooTe FpyHT. o6 yHUKHYTH aBapiii
abo He3aA0BiNbHOT poBOTN NYHKTY MOHITOPWHTY, Tpeba, ujo6 marepiany, wWo X BUKOPUCTOBYIOTb, 3a-
AOBONLHANN TakoX (i3nyHi BnacTusocTi rpyHTy. Y Tabnuuyi 6 HaBedeHo pesiki 4ocTynHi ByaisenbHi ma-
Tepianv Ta IxHi BnactusocTi. Mig yac subupaHHs maTepianis Tpeba BpaxosysaT:

— BiANOBIAHICTL BUMOram A0 npouenypv BiabupaHHs npob;

— CTiAKicTe 40 XimiyHOro snrivsy;

— BiANOBIAHY i3MYHY MiLHICTb;

— MiHiManeHuit BNAuB Ha npobv nia3emMHUX BOA,

— iHepTHicTk npobu,

YctaTkosaHHs BypoBux ceepanosuH Ta Byab-aKe iHLWe yCcTaTKOBaHHA, ike BCTAHOBIOTL ANS
Bia6upaHHsa npob, noTpibHO BUroTOBNATA 3 Martepianis, Wo BiANoOBi4alTbL excnnyaTauiiHuM BUMoOram.
He 3Baxalouu Ha pisHi ymoBK B Pi3HMX MIiCUAX, AKLIO NOTpiGeH AOBroCTPOKOBMUIA KOHTPONb Ta B I'PYHTI
MOXYTb 3yCTpiyaTucs 3abpyaHioBarnbHi Pe4OBUHN OPraHiYHOro NOXoAKeHHs, HeoBXxiAHO 3acTocoByBa-
Tv iHepTHi MaTepianu Tuny PTFE (noniteTpadropernneny) abo Hepxasky cTanb. TaM, e nig3emyi
BOAM € Kucnumy abo nyxrumu, Tpeba BukopuctosyeaTh Tinbkn PTFE.

AKWo AocniAXeHHs BUKOHYIOTL Yy KOPOTKUIA TepMiH, Ta/abo 3abpyaHioBanbHi peYOBUHN He MICTATL
opraHi4HuX CnoNyK, MOXXHa BUKOPUCTOBYBATH iHWI MaTepianu: 3okpema PVC (nonisiHinxnopua) Ta HDPE
(nonieTWneH BUCOKOT rycTUHM).

He 3saxaiwoun Ha Te, wo PTFE Ta Hepxasxa cTans BigHocHO Aopori, Ix Tpeba BukopnucTOBYBaTH
TaM, e BUKOPUCTAHHSA iHWWUX MaTepianiB He AAE 3MOru peanizyBaTu MeTy nporpamu BigGupaHHs npob.

HauionanwHa npumitka

PTFE — NT®E (noniveTpactoperunnen).

PVC — NBX (nonisininxnopua).

HDPE — TEBI" (nonieTuneH sucokol rycTunm).
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Axwo pocnigxyoTe 3abpyaHioBanbHi Pe4OBUHM OPraHiyHOro NoxogXeHHs, cTukn Tpyb Tpeba
3'eQHyBaTV 3 BUKOPUCTaHHAM repMETUYHNUX HapiseBux 3'e4HaHb 3amicTb KNelB Ha OCHOBI OpraHiyHKWX pos-
YUHHUKIB. YCi iHWi YacTuHU npobosigBipHOro ycTaTtkoBaHHA, WO KOHTaKTyBaTUMe 3 Nig3eMHUMU BOAS-
Mu Ta npoBamu, Wwo ix sinbupatoTe, TakoX NOTPIGHO BUrOTOBNSATY 3 BigNoBia”RNX MaTepianis.

Axwio BifbupaHHa npob 34iMCHIOITD i3 BUKOPUCTaHHAM HasiBHUX BypoBux ceepanoBuH, Tpeba ouiHuTH
IXHI0 npugaTHicTb Ao faHol meTu. Lle ouiHioBaHHA Mae oxonnwsaTu obcTexeHHs getanen byposol
CBEPASIOBUHU Ta DisnyYHNA ornsa KOHCTPYKUIT Byposol cBEpANOBUHM.

5 METOOVKA BIOBUPAHHA MNMPOB

5.1 OunmysaHHs cBepANoOBUHN Ta 1T NiAroTyBaHHA
MMicna BcTaHoBneHHS cnopyan MOHITOPUHIY B HacuyeHin Bonoroto 3oHi (Byposa ceepanoBunHa,

n'e3omeTp, GaraTopisHesuit npobosigbipHux Towo) cnopyay noTpiGHO ouncTHTU Ta NIATOTOBUTY A0
BinBupaHHa npob nig3eMHuX BOA.

Tabnuya 6 — Marepianu agna obnagHaHHa BypoBoT CBEPAIOBUHY

MpuaaTHicTs
ANA BU3HAYEHHSA
Marepian KomenTapi ximiuHoro

napamMeTpa
(avs. Tabnuuio 5)

dTopoBaHi nonimMepHi Bia a ao m (yci)

maTepianu:
PTFE (nonitetpacdhTop- | HannpugatHiwumi y HararpecvBHilLMX CepeAosuilaX, OCKINMbKW BiH
eTnneH) Marike NOBHICTIO CTiknIA [o xiMiuHoro Ta 6ionorivHoro ennuay.
TFE Doporuit Ta cknagHuit y noBoaXeHHi, MILHICT 3'eaHaHe obmexeHo. Ll
(teTpadropeTuneH) maTtepiany He NpuAaTHI ANA CNOpYA BENUKOro AiaMeTpa Ta mubuHn,
FEP (cToposaHui PekomeHgosarui po 3actocysaHHs, ae Tpeba suaHavaty opraHidri cno-
eTnnexnponinen) nyxu Ta cnipu meTanis

MeTanu; ) Binapgoe gaom
Byrneuesa crane MiyHiwi, Teepaiwi Ta MeHwW YyTnvei [0 TeMnepaTypu, HPK npactMacy. ’
HuabkoByrneuesa MpvaaTHiwi ans cnopya Bennkoro giametpa 1a rnmbnHn.
crans MoTeHYiMHO cxvnbHi A0 KOpPO3ii, NpoAYKTW SKOT MOXYTb BISIMHYTA Ha

AKICTb Nig3eMHNX BOA,.
Hepxasky cTans npugaTtHo Ana BinbWocTi arpecuBH1X cepeaoBuLL.
Tpoxu nigAacTbCA KOPo3il, Ae € 3HayHa MikpoGHa AISNbHICTb.

“Moxe BHeCTH 3abpynHeHHs meTanaMu # ocobnmeo 3a noTpebu Bumipto-
BaHHA KOHUEHTpaUin cniaie metanis

["anbBaHizoBaxa cTans
Hepxageka cTank -

TepmonnacTvkn: Binapoh,m

PVC (nonisininxnopua) | MaTepianu meHw Teepai Ta cnabkiwi 3a MeTanw, ane ixHs AOCTYNHICTL Ta
HDPE (nonietunen B1bip pobnaTe ix yHiBepcansHumnu. MoxHa BUKOPMCTOBYBATH SIK ANA Min-
BUCOKOT ryCTUHM) KX, TaK i ,nng,rnw(ioxgwx CNOpyA, A€ AiaMETPU CBEPANOBUHU HE 3aHaATO
Benuki. Y pasi rmubokux ceepgiosuH o6cagHa Tpyba Moxke 3irHyTucs, AKWo
1/ BCTAQHOBUTW y CBEpAnoBuHi Bermkoro Aiamertpa. Lle moxe npuasectu Ao
CKNafHOCTi B MOHTYBAHHI ycTaTkoBaHHA AnA sigBupanHs npob Towwo.

Crinki A0 KOPOSIT 33 KOPOTKMX Ta CEpeHIX 4acosuX NPOMIXKIB.

OpraniyHi 3abpypHiosancHi peHoBUHU MOXYTb 3arpoXysaTi XiMidHin CTi-
xocTi, ocobnmso PVC. Takox moxe BinByeatvcst copbuis 3abpygHiosansHux
PevoBuH.

[Hewesi matepianu, npuaatHi Ans BiNbWOCT 3aranbHWX JOCNiDKEHb 3a-
BpyaHeHKx semens/Nin3eMHnx 8og

HauioHansHa npumiTka
FEP — ®ET (cbTopoBaHuit eTuneHnponinen).

MeTa ouynweHHs cBepAnoOBUHY nonsrae B ToMy, wob suaanutu Byob-ski matepiany, fki noTpanunu

" o Bypoeoi cBepAnoBuHY nig Yac BypiHHA Ta nonepeaHbOro MiaroTysaHHs. Takox ue Moxe Byt Heobxia-

HUM 5IK RONepeaHs Ais nig 4ac MOHITOPUHIY 3a 3BMYaHOK Mporpamoro, ocobnmneo, SKWO MK CNOPYAXKEH-
HAM BypoBol csepanoBUHW/NYHKTY MOHITOPYHIY Ta BiabuparnHam npobu npoiwro BaraTo vacy.
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MeTa nigroTysaHHs cnopyou ANst MOHITOPUHIY NONSArace B TOMY, LWO6 ynopsakysaTh BCi YILINLHEHHS, Lo
BMKOPUCTOBYBANY Nia 4ac MOHTYBaHHA, 3a6e3neynTu BinNbHUiA pyx Boau Ao abo yepes inkTp cBepAnOBUHM,
MligroTyBaHHsa 34iNCHIOIOTL BiAKavyyBaHHAM OO OTPMMaHHS BOAM, BisyanbHO YMCTOT Ta NOCTIMHQT SiKOCTI.
Lle BU3Ha4aoTb BUMIPIOBaGHHAM XiMIYHUX NapameTpiB NPOTAroM BigkadyBaHHS. [lapameTpn, aki Mox-
Ha BUMiploBaTH:

—— eNeKTpU4Ha nposigHicTs (K);

— pH;

-— Temnepartypa,

— OKNCMIOBANLHO-BIAHOBNIOBANLHWIA noTeHuian (Ey);

— MYTHICTb; i

- napamMmeTpu cneuudiyHnx 3abpygHIoBanbHUX pe4oBUH.

UoHameHwe Mae ByT BUMIPAHO eneKkTponpoBigHicTe (k). AKWO BUMIpOBaHHA XiMiYHMX napa-
METPIB HEMOXIMBO, TO NPOLUEC NMIAroTYBaHHS NOBUHEH OXOMNIOBATU NPOKAYyBaHHSA LOHaWMEHLLe TPbOX
oG’emiB cTBona ceepanosuiy (nntoc o6'eM 6yab-akoT Boan/piguHun, fogaHol B npoueci bypinus). Y uino-
My notpeba Ta TpMBanicTb NiAroTyBaHHA CBEPANOBUH 3anexaTuMyTb Bif BUAY CNOPYA TOYKN MOHITO-
PUHTY Ta METN JOCNIAXKEHHS.

Konu ouunwysaHHs csepanosuuun T1a i nigrotysaHHsa BinbysaeTbca oapasy nicna BCTAHOBNEHHS
npcbosigbipHoi cnopyay abo npuHainMHi 3a ogunH TUxaeHb Ao BigbvupaHHs npob, To B Matepiani HU3b-
KOT NPOHWUKHOCTI, Hanpuknag rnvHax, npoueaypy mae 6yTu nposeaeHo Asidi 3 nepepsolo B 48 rog.

Mip yac dasu nigroTyBaHHA cBepANoBuHN Tpeba BpaxyBaTh NPoaYyKTUBHICTL CBEPANIOBMHN Ta OUIHWUTH
3HWKEHHSA Ta Bi4HOBNEHHA PIBHA BOAKW BHACNAOK BigkadysaHHs. Lo iHcbopmauito Moxe ByTn BUKOpUCTaHo
nisHiwe anst BuBopy NpUAHATHYUX BUTPaT BOAW ANSA NpOKadyBaHHA Ta ONTUMaibHUX yMOB BigbupanHa
npo6 soau. Hanpuknag, He MoxHa obupatu [ebiT BigkavyBaHHSs, AKUA Npu3seae [0 CMOPOXHIOBAHHSA
CBEPLNOBUHUN Y (hopMaLil 3 HU3bKOKO MPOHUKHICTIO.

5.2 lNpokayyBaHHA

5.2.1 3azanbHi NoNOXeHHA

OawuH i3 HaneBaxnuaiwmMx acnekTis BiabupaHHs npob nonsrae y BigbupaxHi penpeseHTaTUBHO!T Npobu.
Bopa B mexax Gyposoi CBEPANOBUHW, SKY AABHO HE Npokadysanu, Moxe ByTh HETUNOBO ASS MiA3EMHUX
BO4 Y Hanbnwkuyux nnacrax i3 baratbox npuynH. Boga moxe HapinTu go Byposol ceepanosnHM Ta nuwa-
TUCA TaM y KOHTakTi 3i cTiHkamu BypoBoi ceepanosuHn npotarom GaraTbox micauis Ao BiaGupaHHA npo-
6u. Skwo Gyposy cBEPASIOBUHY BiOKPUTO, MOXe BiaOyTMCS OKUCTIEHHS Ta YacTKOBe BUNAapOBYBAHHA NETKWX
cnonyk. Kpim Toro, ynamky Bif Cnopya TakoX MOXYTb HakonuyysaTucs y npobosiabipHomy npucrpoi.

MpokavysBaHHA Mae BeanocepeaHbo nepeaysaTn Oyab-aKoMy BiabuparHio nindemHnx sog, wob su-
0arnTu HenpoTo4YHy Bogy 3 6yposoi ceepAnosuHU. Liboro focAraoTh BigkavyyBaHHAM [OCTaTHLOrO
oB'emy 3 BypoBoi cBepanoBuHun nepes sindbupanHam npobu. O6’em npokadysaHHa Byae sanexartu Big
JiaMeTpa cBepAnoBuHY Ta rmunbuHun ctosna soau. NpokavysanHs Tpeba pobutn 3 BUTPATOO MEHLLOH,
HIXK BUKOPUCTOBYBanu gnsa nigrotysaHHs csepanosuHy Ta 6inbworw, Hix nepeabadveHo ansa Binbupax-
HA npobu. Y Tabnuui 7 HaseaeHo Npuknaz nopagky npokavyysaHHSA CBePANOBUHW.

YBeZileHHa NpokayyBaHHA B nporpamy gocnigxeHHs notpebye petensHoro posrnagy. KopucHicts
npokavysBaHHsa Tpeba pos3rnsaaTy 3 ornaay Ha BNAvB Koro Ans 3abesnedeHHs uinicHocTi npobu. Mig
yac gocnigKyeBaHHA noTeHUinHo 3abpyaHeHol finaHkuW, fe 3abpygHiosanbHi peYosuHU NoKanisosaHo
B AMCKPETHUX Micusix abo HassHi 3abpyaHioBansHi pevosuHK BinbHOT 30HU (DNAPLs Ta LNAPLS), npo-
KauyyBaHHA MOXe nepeposnoginuty abo nownputn 3abpyaHioBanbHi peyosuHn. Lle moxe npussecTu
L0 NOMWIIKOBUWX pe3ynbrartie Ta/abo ycknagHeHHs npobnem. Y Takomy pasi nig 4ac nonepegHix craain
pocnigpkeHHs mae 6yTn npoBegeHo MikponpokavysaHHa (auB. 5.2.2) ta/abo BigibpaHo npobu soan fo
Ta nicnsa npokayyBaHHS | NpoBefeHo aHanisyBaHHA npob, Wo HafacTb MOXIIMBICTL NOPIBHATY pe3ynb-
TaTu. Lo indopmaudito moxe ByTu BUKOpUCTaHO Nig 4ac nofjanslloro BindvupaHHa npob.

Baxnuneo nepenbaynTv noganblue po3milieHHs Boau, wo sBinbupaeTbcs 3i CBep4NOoBYHY Mg Yac
npokavyBaHHs, ToMy Lo if Moxe ByTn 3abpyaHeHo. Mae 6yTu 3abesneyeHo BianosigHi ymosu Ans pos-
MiLleHHsa noTeHUinHo 3abpyaHeHol Bogu. Lle moxe oxonntoBaTty npucTpoi ans fl nepemilleHHsa 4o go-
3BONEHOro Micla BUAANeHHA. Po3TallyBaHHA Takmx Micub Huxde Big TieT caMmol ceepanosuty abo iHwof
nobnnsy moxe 6yt HenpuitHaTHUM abo noTpebysaTu gossony.

Mig yac sinbupanHs npob nigsilueHnUx Nig3emMHnx Bog i3 6yposol cBepANOBUHN NPOKaYyBaHHA MOXe
Npu3BeCTy A0 WBUAKOro BUAaneHHs nigseMHol BogHo! Macu, Tomy Tpeba obmexurn 1i 360Ky Ta 3a rmnbu-
HOR. ¥ uboMy paai Tpeba ByTu obepexHuM abo 3aCTOCOBYBATN MIKPONPOKaYYBaHHS.
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Tabnuusa 7 — Mopsifaok npokayyBaHHs CBEPANIOBUHN BiANOBIAHO A0 NPOEKTY NYHKTIB MOHITOPHHrY

Moxnusuit nopsaaok npoka

qyBaHHA A7 0AEPXaHHA

Bipnowenun pebiry 06'ekTnaHUX Npob 6
NpoekT 6yposoi n ceepanoeuhn (AC) ao - " ObekTueBHa npoba
P YPOBO! CBEPANOBMHK Hopml npo.qye(leln (2_#1) iHTerpoeaHa/ob’eAnana Toukosa/pasosa npoba P
npoba
— BiaxpuTi 6yposi ceepanosuHu 3 dinstpom/ 6€3 WY > PR (1) (6), (6)
dinLTpa BukopucTanHa iHwmx a b
— PiseHb Boau HUXYe yun Bnukue fo Bepxieku nopsakis (Hanpuknapa (2),
dhinbTpa Ta ocHoBN oficaaHoi TpyGu (3), (4), (5), (6), (7)) mace
a 6yTu ninTREpOXKEHO v Lo
| MOPIBHANBHUMU BN~ —— 1] —-— Y
77/, Pﬁ, npobysaHHsMu npotu (1) — '. } — '} }
" N ] i 1
|1 WY < PR 4 Je PR Ginbwe vk WY,| — P } ® |~
RSN (npunyctumuii piseny | Y Oyposili caepgnosuti | —e— | | —=— i
ey S BOAW, Wob BipvoeuTy | BinGyBatmerscR M- | —e | | —— Vo
\ ik npuHanmHi 50 % luysaHHA BOA, YHAC- o P
L/ inG OK 40T0 BiibWpaHHs e b
a A\ RO BigGuparus npabu) | A |AOVpAHH
=] o\~ TOUKOBOI/PA30BOT | 5 __ |yrerposanalobieaHana npoba — amiuaHa
” npobu CTae HEMOX- npoba, Aika € penpeaeHTaTUsHOW ANA LiNo-
a — Boga, wo ii BibupaioTs 3i cBEpANOBMHM Nig wac fvsvM O BIAKDUTORO/3 QinkTPOM iHTepEANY BOAC-
npokauysatts (PR); HOCHOTO rOpU30HTY;
b—WY > PR ) b — Pa3osa npoba — npo6a, Aika € penpeseHTa-
- : TUEHOIC A5 NAISKMHOT BOAN Ha BiANORIANIA
c—Wy < PR, ranGusi
d — [lebit ceepanosusn (WY),
e — PiBeHb BOAM NICNA NpokaqyBaHHsA (3HWKEHW)
— Byposi cBepAnoBKHY 3 KOPOTKUM dinbTpom/ WY > PR (1) (5), (6) Mopsinok npokauyeaHHA
n’e3omeTpy; abo nicns abo (1) 3 x 06'em cBEPANOBUHY;
— Piseb BOfiM BUWIE Bif Bepxiskn GinsbTpa NIATEEPIKERHS M.@.3 (2) 1 x of'em CaepaAnoBUHY;
a NOPIBHANBEHUMY (3) Yac npokayysarna GasyeTbea Ha
BunpobyBaHHsMY, rinpaBnivuHMX BRACTUBOCTSX;
d (2), (3), 5). (0 (4) 3HEROMKEHHS!, NPOKAYYBAHHA Ta
i . WY < PR 4 fe PR Ginbiue Hik WY, 5) aiﬂngzggr::;aaum'
NN b7 i ni Moxe sinbysaTvcs ’
Jel?, NPUNYCTUMURA piBeHb ! Y _ -
\ [ & FPYHTOBMX BOA, 106 aMitLyBaHHs BV {6) Bes npokayysaHHs — npoba 3 rr!mﬁleM:
RV BiHOBUTY BULWE Big B ﬁypoa,,;, caepaso- (7) Bes npokauysauHs — npoba 3 nopepXHi
d Yy dinLTpyBansHoro BMHI, yHacniaok 1oro
l e [ — iHTepeany Ao sig- BiaBUpaHHs Toukosoi/
Bupanna npobu pasoBoi npobu cTae
a — Boaa, 1o ii eiaBupaioTs 3i ceepfnosuHK Nig uac HeMOoXnMBUM
NPOKaUyBaHHA,
b— WY > PR,
c—WY <PR;
d — [ebiT ceepAnoBuHY;
| e — Pisexb soaw NiCNA NpoAYBkY (3HMKEHNA)
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5.2.2 MikponpoxayyeaHHs
Tam, Ae npokadyBaHHsa Benukux 0B'emis HenpaxTuyHo, HebeaneyHo abo MoXe HeCnpuaTNuBO ennuea-

TV Ha po3nogin 3abpyaHioBansHUX pevoBrH y NignosepxHesoMy wapi (Hanpuknag ans rmubokux Byposux
CBEPANOBUWH), MOXHa 3aCTOCOBYBATKU MikponpokadysaHHs. Liel MeToa Buaanse Tinbku ManeHbki 00'emu 8oam
Bif Cnopyav MOHITOpWHry B Micui, Big sikoro Tpeba BigibpaTtn npoby. Lle € HainpuaaTHiwmm gns Big-
kpuTux Byposux ceBepanosnH abo n'e3oMeTpiB i3 [OBrUMU pinbTpamuy, Ae reonoriyHa dopMauis mae
iCTOTHY NPOHUKHICTb.

Ons mikponpokavyBaHHsA Tpeba BUKOPUCTOBYBATH Tinbkn Hacocu abo npobosinbipHuku Takmx
TUNiB, AKi MiHIMI3YyIOTb XBUIOBaHHA BOAM B KONoHUi BypoBoi csepanosuHn. IHepuinHi Hacocu, Yepna-
Ky Ta iHwi npoboBiabipHUKN «3axBaTa» HE PEKOMEHA0BAHO ANS MIKpONPOKayyBaHHA.

BxiaHui oTBip Hacoca npokavyysaHHA Mae OyTn po3TawoBaHO Y BOAOHOCHOMY FOPU3OHTI, 3 SIKOro
©yne BinibpaHo npoby. MNMoTtim Byposy ceepanoBuHy Tpeba NnpokavaTi 3 BUKOPUCTAHHAM Hacoca 3 HA3LKOK
BUTpaTO0, Wob BnganuTy Bogy 3 BubpaHoi cekuil 6ypoBoi CBEpASIOBUHN Ta CNPUYMHUTY NTIOKaNi3oBaKNUM
npuTok nigseMHux Boa. Toi camuii Hacoc TpeBa BUKOPUCTOBYBATK NOTIM AnNs BiabupaHHa npobu Ges
BUAANEHHS, Wob 3MEeHWUTY MOXNMBOCTI 3MillyBaHHR B Byposii cBepAnoBuHI.

MikponpokayysaHHs 3ameHiwye 06'eM pignHW, WO BUTIKAE, OTXKe nonerwye suganexHs. MNpu usomy
3MEHLWYETbCA MYTHICTb Ta 3BiTproBaricTe. Iig yac mikponpokadysaHHs Tpeba BusHayaTtu Taki napamer-
py fIK eneKkTpuyHa nposigHicTb (k), pH, TemnepaTypa, MyTHICTb Ta iHWi cneundivHi nokasHukyn 3abpya-
HEHHSA, | NpokayyBaHHS NPOAOBXKYIOTb A0 cTabinizauil uux napametpis. CtabinbHicTs BU3HAYAIOTL SK
NMoCTiAHY BENMUYUHY napameTpa B Mexax BusHayeHo! aMiHK 3a nesHW nepioa 4acy. Bubip napamerpis
Mae obymosnoBaTtvca cneyudiyHumMu ymoBamu JiNAHKN, ane woHarimeHwe Mae ByTn BU3Ha4YeHOo
eneKkTponpoBiAHICTb.

MikponpokadyBaHHsA TakoX 3aCTOCOBYIOTh ANS iAeHTUdIKYBaHHA cTpaTudikayii (BepTukansHof
3MIHW AKOCTI BOAW) MO BepTuKani B Mexax dypoBol ceepanosuni. Lie moxe HagaTtu saxnusy iHpopma-
uito npo posnodin 3abpynHioBanbHNX pEeYOBUH Ta TXHLOrO NepeMilleHHa B MeXax Hacu4eHo BOJ0I0
30HW, AKYy iHaKLe, 3a BUKOPUCTaHHA TeXHiYHNX 3acobiB Ans NosHOro npokayyeaHHs BypoBol ceepano-

BuHK, Byno 6 npuxosaHo.

5.3 PosBigHuubki wypdpu

Tam, e nigseMHi BogW nepecideHo po3BigHULbkMM wypdoMm, npoby soamn moxe ByTtn BigibpaHo
3aHypeHHAM npoboeiabipHoro koHTenHepa y Boay abo BigbupaHHsM BOAK, sika NpocoYunacs 3i CTiHKN
po3BigHuubkoro wypdy. Tpeba Big3HaunTH, WO Ha AKICTL NPOOK MOXE BIAIMHYTU NOPYLUEHHR I'PYHTY
nia Yac po3KOnyBaHHA PO3BIAHWLbLKOrO WYpdy Ta 3MillyBaHHA Nig3eMHUX BoA4 Ha AHI wypdy.

MpoBu 3 po3sigHNUbKkNX WYpdiB MaloTb 0OMexeHe 3Ha4YeHHs, TXHe BUKOpucTaHHa Tpeba nepea-
BavaTu Tinbku TORI, KONKU MeTa AdcnigxeHHs nonarae B 3abeaneveHHi Tinbkn rpyboro Bu3HayeHHs Ha-
ABHOCTI abo BigcyTHoCTI 3abpyaHioBankbHOT pevoBuH Bnusbko Big nosepxHi. MNMpobu 3 possigHNUbLKMX
wypdiB He NpPMAATHO ANA BCTAHOBNEHHR HasBHOCTI 3abpyaHeHHs Ha rNnbuHi Ta Ans AeTanbHOro
KapTorpachysanHa wnelca 3abpygHeHHA. BoHN 3abesnedyioTb MOXUBICTD LWBMAKOMO AELEBOro CKPUHIHIY
AiNAHKN, AKWA NOTIM fae 3MOory 34iNCHUTK edDeKkTUBHIWNA KoMnnekc gin i3 BiabnparHa npoO.

lilo6 oTpuMaTy penpeseHTaTUBHIWI NPpobu nig3emMHux sog, n'eaoMeTp Moxe 6yTn BCTAHOBMNEHO
y I'PYHT HWXYe Bif OHa po3sigHuubkoro wypdy abo B3408X Hboro. N'e3omeTpy He MOXHa BCTaHOBMIOBa-
TV B PO3BiARWMUBKUA Wypd, Wwo oro Byno 3acunaHo paHiwe, i3-3a CyMHIBHOT npupoan Aakux, siKi 6yno 6
oTpvMaHo i3 nNpob, BigibpaHnx i3 TaKOro NYHKTY MOHITOPUHTY.

5.4 BinOunpaHHsa npod 3abpynHioBanbHUX pevyoBunH BinbHoT ¢pa3n (DNAPLs ta LNAPLSs)

5.4.1 LNAPLs

LNAPLs meHuWw rycTi, HX BoAa, | TOMY MOXYTb NNasaTy Ha NOBEPXHI Nig3eMHUX BOA Ta KOHUEHTPY-
BaTUCA Ha NOBEPXHi 'PyHTOBMX BOA. Ix Takox moxe 6yTHU 3HalgeHO B HEHacuyeHiin Bonoroto 30Hi. Tomy
cnopyau ans BinbupaHHsa npob mae 6yTy nigrotosneHo Tak, wob BigibpaTtn npobu Big UMx 30H. PinbTp
CBepAMOBUHU NYHKTY MOHITOPUHIY NOBWMHEH NPOTAraTMCA Bif BEPXHLOrO AO HUXHLOMO PiBHIB NOBHOT
BigcTaHi KonmsaHb NMOBEPXHI I'PYHTOBMX BOA.

BinbwpanHs npob 3abpyaHioransuux pevosnd LNAPLs y nyHkTax moHiTopunry Tpeba nposonu-
TV [O NpoKayyBaHHS i3-3a nepemillyBaHHA Ta XBUNOBaHb, Wo BigdysawThcs 3a Uux obcTasunH. Bu-
Miptorodn ToBwnHY LNAPLs y Byposiit caepanosuni no sepTtukasni, Tpeba BpaxosysaTy, Lo TOBLWKUHA
oro wapy B Byposiit ceepanosuHi 6yae Ginbluow, HX Y BOGOHOCHOMY FOpPU3OHTI, YHacnifok edekry
nepebinblwyBaHHs, SKUA CIPUYNHEHO Pi3HNLEIO MIX KaninsapHuM Tuckom y BypoBiid cBephnoBuHi Ta
B HaBKOMWWHIA dhopmaulii.
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§.4.2 DNAPLs

DNAPLs Baxui, HiX BoAa, i MOXYTb NepemillyBaTUCst BHM3 Kpi3b HEHACUYEHY Ta HaCU4EHY BONOToK
30HU A0 HU3Y BojoHOCHOro wapy. OCKinbKky BOHU NepemillyloTbCs BHM3, TX MOXe ByTun nepexonnexo
Wwapamy 3 HYKHOI0 NPOHUKHICTIO, HiX HaskonmnwHi popmauil, Hanpuknag niHsa rnkn abo wap nicky ta
rpasito. Lle nepexonneHHa Moxe Npu3BecTy 40 TMM4YacoBoro abo nocTinHoro nepebysanHs, abo «3a-
npyaxeHHs» DNAPLs.

MepemiwenHs DNAPLs fo H13y BOAOHOCHOMO LUapy BM3Ha4yalTk Tonorpadieio Martepiany Huab-
KOT NPOHUKHOCTI, WO 3anarae Hux4Ye, a B Aefknx Bunaakax nepemiweHHs DNAPLs moxe Binbysatucs
Ha3ycTpiy TOMY CaMmoOMy NPUPOAHOMY NOTOKY NiA3EMHUX BOJ.

BinbunpanHs npo6 DNAPLs notpebye 3HaHb Mmicus postawyBaHHa «sogoniM» DNAPLs ckpisb no
cvcTeMmi nig3eMHux sog. Akwlo nepeabayeHo 3abpyaHeHHs DNAPLS, To4kM MOHITOPWHIY NOBUHHI OXONM0-
BaTK NOBHY TOBLUWHY BOAOMPOHUKHUMX LWapiB. YHacnigok npupogyu DNAPLS BaXXKKO BU3HAYMTK PIgKY BiNbRHY
hasy, AKLIO HEMAE YTOUYHIOBANbHUX JaHUX.

5.5 Marepiann ans npobosinbipHux npucTtpois

B ISO 5667-2 HapgaHo 3aranbHy iHdopmauilo Ta HacTaHoBK 3 niabupaxHa matepianis ang npobo-
BinBipHMx NpuUCTPoiB Ta koHTeHepis Ans npob. Martepianu, Wo Tx BUKOPUCTOBYOTh Ana BiaBupaHHA Ta
36epiraHHs npo6, He NoBWHHI BNIMBaTK Ha Ui npobwn. [ins 6aratokoMnoOHEHTHOro ananisysaHHs Tpeba
nepeabaunTt KOMNMEKT KOHTENHepiB ANs Npob, BUroTOBNEHUX i3 pisHMx maTepianis. Mpu ubomy Tpe-
6a 3aincHuTy npoueaypn QA/QC, wob 3beperty uinicHicTs npobu. HactaHoBu 1woao 3abesneyeHHA
AKOCTi BigBupaHHs nNpob npupodHnx Boa HasedeHo B 1ISO 5667-14.

HauionanbHa npumiTka
QA/QC — 3abeaneveHHAa axocTi/koHTponb skocTi (Quality assurance/quality control).

5.6 3anobiraHHa 3abpyaHeHHKO

5.6.1 3abpydHeHHA 80O0OHOCHO20 Wapy

Tam, Ae reonoriyHi Ta rigporeonorivyyi yMoByY NignoBepXHEBOTO Wapy He BU3Ha4YeHo, YCTaHOBNEeHHsA
yCTaTKOBaHHA ANA MOHITOPWHIY CTBOPWUTL HOBI tnAxu (po6pe, AKLO KOPOTKOYacHo), Aki AaayTe 3Mory
3abpyaHiOBanbHUM PeYOBNHAM NepecyBaTUCs Bid OfHIET reonoriyHoT oanHuLi (3abpyaHeHol) [o iHwoT
(HesaBpygHeHo! abo meHwWw 3abpyaHeHol). 3aebinblworo e mae micue Tam, e iCHyIOTb niasiweHi
niasemni Bogn. XiMiuuunit cknag nigsilleHnx nigseMHnxX Bo4 MOXe 3HAYHO BIAPISHATUCA Bif CkNagy HWKYe
po3TaLLOBAHMX NIA3EMHNX BOL: Y MEXax HeHacU4eHoT BONOro 30HW Ta HUXYe BiJ Hacu4yeHol BOMoro
30HW. TlepemilweHHs 3abpygHeHUX Nig3eMHVX BOS Y340BX LUTYYHO CTBOPEHNX WNAXIB MOXE BYyTV 3anex-
HO Bif rigpaBnivyHoOro Hanopy sK BUCXiOHUM, Tak | cnagHuM.

Mig Yac NPOEKTYBaHHA NOPSAKY MOHITOPUHIY HeoBxigHo nepeaBayunTi 3axonw, Wob MiHimisysaTu
pPU3VK BUHWKHEHHS LWNSAXiB NepeMilleHHs, siki He NigAaTbcsa MOHITOPHHTY. [lporpamy pocnigxysaHHsA
Tpeba cknagaTu 3a HasBHUMM reonoriYHUMM Ta rigporeocnoriYHUMM gaHnMK, a Takox iHpopmauieo,
OTPUMaHOIO 33 ONOMOToK reodianyHnx MeToAiB Ta [OCNiQKYBAHHA I'PYHTOBYMX rasis.

MoxyTb BUHUKHYTH iHWI cuTyauil, ski cnpuyvHsioTb 3abpyaHeHHs nig3eMHnx sog, ix Tpeba Byge
BpaxoBsyBaTu nig Yac nnaHysaHHa npouecy. OavH i3 npuknagis — sigdupaHHsa npob i3 po3sigyBansHMX
wypdis. MopyweHHs, CNpUYUHEHE PO3KONYBAHHAM PO3BigyBanbHOro wypdy, MOXe npu3secT A0
3MillyBaHHs Bof Ta/abo KOHUeHTpyBaHHA 3abpyaHioBanbHnx peyosuH (ans. 5.3).

5.6.2 3a6pydHeHHsl, cpuYuHeHe 8CMaHOBJIEHHAM NyHKMIie MOHIMoOpUH2y ma eidbupaHHAM npob

3aranom, 3abpyaHeHHs npobu e Hacnigkom npoueaypu BinbupaHHa npob. IcHye HaraTo wrnsxis,
AKUMN Npobn MOXYThL cTaTu 3abpygHenuMu, gesiki 3 HUX oByMOBIEHO B nonepeaHix nyHkTax. OaunH i3
HUX — BWKOPUCTaHHSA NPUCTPOTB ANA BigbupaHHa npob. KoxeH AYHKT MOHITOPWUHIY NOBUHEH MaTy
cneyianbHi npucTpel ang sinbupands npob, wob yHukHyTY nepexpecHoro 3abpyanents. MNpoTe e ckiag-
Ho. Y ubomy pasi npuctpoi Tpeba ouniyysarty Big 3abpyaHEHb nicnsa KOXHOro BinibpaHHa npobu i nepen
™M, 5K iX Byge nepeaaHo [o iHLWOro MyHKTY MOHITOPUHTY. 3anexHo Bifg HasBHUX 3abpyaHI0BanbHNX PEHOBWH,
TpeBa BMKOPUCTOBYBATY BiAMNOBIAHI MWIHI 3acobu (SKi He CNPpUYUHATUMYTb 3abpyaHEHHS).

Tpeba Takox po3rnaHyTy NoTeHUIRHY MOXIMNBICTE 3a0pyaHeHHs, AKe MoxXe ByTn BHECeHO nig Yac
cnopyaXXeHHs NyHKTy BinbupanHs (BypiHHA) Ta Yyepes3 ekcnnyaTalifHe ycTaTKoBaHHS, Wo Noro Bu-
KOPWUCTOBYOTb Ha BiNsAHUI (Hanpukiag reHepartopy enexkTpoeHepril, TpaHCNopTHI 3acobu Towo). Cnopyan
NYHKTY MOHITOPWHrY Mae ByTW cnpoexkToBaHO Tak, wob 3abpygHioBantHa pevosuHa He noTpanuna
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Y Wnaxy nepemitleHHs ninsemyux sog. Hanpuknag HeobxigHo BignosigHe HanoBHEHHS M oBcanHoo
Tpy6oro, cTiHko BypoBoi CBEPANOBMHIM Ta OFONOBKOM CBEPANOBMHY, Lob nepekpuTh wnaxu indginstpy-
BaHHS BOAW 3 MOBEPXHi FPYHTY.

Mpoueaypy KOHTPOMOBAHHAAKOCTI NOBUHHI NIATBEPAUTH, LIO NPOLESYPU YCYyBaHHSA 3abpynHeH-
HA € BianosigHWmMn, a nporpamy BigbupanHa npob mae ByTu cknageHo Tak, wob noyaTtu BigbupaTty i3
HalMeHW 3abpyAHEeHNX ToYoK. HacTaHosu LWOoA0 NOAANLLIOrO NOBOAXEHHSA 3 Npobamu NPUPOAKUX BOA
Ta BUMOrN A0 36MPpaHHA NonboBMX Ta iMWNX KOHTPONbHUX Npob HasegeHo B 1ISO 5667-14.

5.7 3bepiraHHA, KOHCEPBYBaHHA Ta TPaHCNOPTYBaHHA Npod

HacraHosu woao 36epiraHHsa Ta noBoMxeHHA 3 npoBamu nicns BigbupaHHs — arigHo 3 ISO 5667-2,
ISO 5667-3 Tta ISO 5667-14. Lli poxymeHTn 3abe3neyyoTe HacTaHOBN WOAO METOAIB KOHCEPBYBaHHSA
npob Ansa BU3Ha4yeHHA pisHUX 3abpyaHioBanbHUX PEYOBUH, pekoMeHaauii Woao ifeHTudikyBaHHs Ta
TpaHcnopTyBaHHa npob. [JogaTkosi cneundiyHi HacTaHOBU LLOJ0 NOBOMKEHHR 3 NpoBamy Nig3emMHuUx Boa
Ta NOTeHUinHNX DisnYHNX Ta XiMIYHUX 3MiH, sKi MOXyTb BiaByTucs y npobax, — 3srigHo 3 1SO 5667-11.

6 3AXOOM LWOOO BE3NEKX

[ii, nos’AsaHi 3 BigbvpaHHaM npob nig3emHunx Bog Bif (NOTeHUINHO) 3abpyaHeHoT 3emni Ta HasKo-
NNWHBOTO NPUPOAHOTO cepefoBULa, € NoTeHuinHo HeBeaneynnmu. o6 MinimisyBaTn pusnkn, Tpeba
NpoOBeCTY TXHE OUiIHIOBaHHA A0 nodaTtky pobotu. Tpeba posrnanyTh Taki gxepena:

~— martepiany, wWo ix yayTb BUKOPUCTOBYBATW Nif Yac aHanisysaHHs (npobu, ximikaTty Towulo);

~— MexaHiuHe ycTaTKoBaHHs (BypoBi YCTAHOBKN, TPAHCNOPTHI 3acobu ToLWD);

— eneKTPUYHE yCTaTKOBaHHA (reHepaTopu, Hacocu Towo);

— HasKoNWWHE cepefosunie (0cobncTin 3axncT, rasu, crabineHiCTs FPYHTY TOLWO).

[opatkosi HacTanoBWM — 3rigHo 3 ISO 5667-11.

7 IQEHTU®IKYBAHHA NMPOE TA IXHE PECCTPYBAHHA

Mae 6yTv npuithaTo igeHTudikayinHy cuctemy, aka 3abeaneunts OAHO3HAYHY NPOUEAYPY NPOCTEXY-
BaHHS npob. Bawnuneo, wob BMKOpUCTOBYBaNM O4HO3HaYHy CUCTEMy MapKyBaHHsA npob ans sabesneyer-
HS eheKTMBHOro NOBOAXKEHHA 3 Npobamu, NPasuMbHOMNO HafaHHA PesyneTaTtiB Ta IXHLOro BUTMTYMAaYeHHS.
Hacrtanosu wopao igeHTndikysanHa npob Ta npoueAyp peecTpyBaHHa HagaHo B ISO 5667-11. Kpim Toro,
Byab-AKy iHWy iHpopmaLio, Wo Mae BigHOWEHHA [0 BiabWpaHHs npob, Mae ByTy 3apeecTpoBaHO Ta Ha-
AaHo Tak, wob moxHa Byno nposectn Gyab-ake NoBTopHe BiAGupanHa npob Ta gocniguty Byab-aKy 3MiHy
B pesynbratax. Lis indhopmauis mae oxonnoeati getani WoAo micus BiaGupaHHa npoB, horo npupoay,
3a0ygoBy Ta iHWI fAaHi NPO HAaBKONULIHE CepenoBuLye.

8 SABE3MNEYEHHA AKOCTIVKOHTPOJNIKOBAHHA AKOCTI

[na DOCArHeHHs SKOCTI [OCNIOXEHHS NOTPiIObHO Take:

— BU3HAYeHHs LUinef;

—— Mpu3HaveHicTL 060B’sA3KIB nepcoHany;

—— HanexHicTb HeobxigHoro aoceiay;

— pospobneHHa TexHiYHOT BokymeHTauil;

— MeTOANKN ANl MORITOPUHIY Ta NONINWEHHS YNPpasniHHA AKICTIO;

— HaginHi 3acobu 38’a3Ky.

Mpouec BigbupanHa npob e GesznepepBHUM NPOLECOM i3 NOCMILOBHUMM 3aga4amn. FKWO He BUKO-
HYIOTb DyAb-SKUA KOMNOHEHT npouecy BigbunpaHHA npob, Toai nopywyeTsca Becb npouec. HactaHosu
woao 3abesneyeHHs AKOCTi BinBupanHs npob npupogHnx Bog HasedeHo B ISO 5667-14.
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LDODATOK A
(0b08'sizKOBU)

OBYNCINEHHA YACTOTU BIABUPAHHA NPOB
3A JOMNMOMOIrO0 HOMOIPAM

B ocHOBI ginsHku nexarts HeywinebHeHi nicku Ta rpasiit. g dopmauis Mae cepegHio rigpasnidny
nposigkicts 1 - 1072 m/c Ta edbekTusHy nopysarticTs 0,20. CepeaHiit rigpasniunuit rpagieHT ynonepek
pinsHkyM B ce3oH noctitiuia 0,0001.

Tpeba BusHaunTn 4acToTy BigbnpaHHs npob y Touli MOHITOPUHTY, sika 3HaxoanTbes ¥y 20 m BiA
BiaoMoro axepena 3abpygHeHHs.

Ha KoxHy 3 BEpTUKaNLHUX OCei HaHOCATh TOMKK, SIKi BIQNOBIAAIOTE FigporeonoriyiumM BAacTnBoCTAM
Ta iHWiM napameTpam. Hepes KoXHY napy TOYOK, KOTPi nexaTb No KOXeH 6iK Big ocboBOT niHii, npo-
BOASTL Npamy ninito. Npamy niHio, npoeefeHy Yepes KOXHY napy TOYOK, NPOJOBXKYIOThH A0 Hanbnux4ol
ocbOBOT NiHil. Ans BU3Ha4YEeHHR 4YacToTK BigBupaHHs npob NpoBogsTh NPAMY JiHil0 MK TOYKaMu nepeTuHy
[ABOX OCbOBUX NiHiW. Touka, ¥ SKi U NiHis nepeTUHae NiHilo YacTtoTu BinbupaxHa npob (F), i € pekomMeHao-
BaHOK MiHIMaNbHOK 4acToTOK. Y LibOMY pasi MiHiMarsHa YacToTa cTaHoBUTL 208 pHis.
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