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SAIINTAHUPOBAHHBIE PE3YJIBTATBI OBYUEHUA 11O TIPOI'PAMME

Kon
pe3viib-
Tara

Pesynbrar 00yueHus
(BBIMTYCKHUK JIOJKEH OBITh TOTOB)

Tpedoauusa ®PI'OC, kpurepues
W/WTY 3aMHTEPECOBAHHBIX CTOPOH

IIpogheccuonanvrvle komnemen

yuu

P1

Hcnonb30Bath dyyHoamenmanvhbie MaTeMaTHICCKHE,
€CTECTBCHHO-HAYYHBIC, COIUATBHO-D)KOHOMUYCCKUE H
npodeccuoHaNbHbIC 3HaHUs 8 obracmu
cneyuanu3ayuy IPU OCYIISCTBICHUU U3bICKAaHUH U
UHHOBAUUOHHBIX TIDOCKTOB COOPYKCHHUS H
PEKOHCTPYKIIMH 00BEKTOB IPUPOJI000YCTPOUCTBA U
BOJIOIIOJIb30BAHMS

TpeboBanus ®I'OC BITO (OK-1,
IIK-1, TIK-2)
Kpurepnii 5 AUOP (m1.1.1, 1.6),
corJjIacoBaHHBIN ¢ TPeOOBAHUSIMH

MEXIyHapoHbIX cTanaapToB EllI-
ACE u PEANe

P2

CTaBHTH U PEIaTh HAYYHO-UCCIEN0BATEILCKHAE U
UHHOBAUUOHHbIE 3a0aYN UHKEHEPHBIX WU3BICKAHUN IS
[IPOEKTUPOBAHUS OOBEKTOB IIPUPOI000YCTPOICTBA U

BOJOIIOJIL30BAHUS 8 VCAOBUSIX HEONDEOEeNeHHOCMU C

HCIIOJIB30BAHUEM 2AVOOKUX (DYHOAMEHMANbHBIX U

cneyuanibHbIX 3HAHUH

Tpedosanus GPI'OC BIIO (OK-5,
OK-7, IIK-3, TIK-4, IIK-5)
Kpurepuii 5 AUOP (11.1.2),

COIIACOBAHHBIN ¢ TPEOOBAHUIMU

MEXIyYHapOIHbIX cTanaapToB ElLI-
ACE u PEANo

P3

BreInonaHsaTe uHHOBAUUOHHBIE TIDOCKTHI,
IKCIUTyaTHPOBaTh 00BEKTHI IPUPOT000YCTPOKCTBA U
BOJIOIIOJIb30BAHUS C IPUMEHEHUEM
@dyrnoamenmanbHvlX 3HAHUN U OPUSUHATLHBIX METOJIOB
JUTSL IOCTHUIKEHUS HOBbIX DE3VIIBTATOB,
00€eCIIeUNBAIOIINX KOHKVDEHMHbLE NDEUMYULECTNEA B
YCIIOBHSIX JiCeCmKUX IKOHOMHUYECKUX, SKOJIOTHUECKHX,

COIIMAJIbHBIX U APYTUX OTPaHUYCHHUI

Tpedosanus ®PI'OC BITO (OK-1,
OK-2, OK-3, TIK-6, ITK-8)
Kpurepuii 5 AUOP (11.1.3),

COrJIacoOBaHHBIN ¢ TPeOOBAHUSIMH

MEXIYHapOIHbIX cTanaapToB EILI-
ACE u PEANe

P4

Paspabamwvieams Ha OCHOBE 21VOOKUX U
NPUHYUNUATbHBIX 3HAHUHN IIPOrPAaMMbI MOHUTOPHUHTA
00BEKTOB IPUPOA000YCTPOMCTBA U BOJIOIOJIL30BAHHS,

MEDPOIIPHUATHSA 10 CHIDKEHUIO HETaTUBHBIX
IOCJICICTBUN aHTPONOIr€HHOHN NEITEILHOCTH B
YCIOBUSIX JHcecmKux YdKOHOMHUIECKUX, IKOJIOTHIECKHX,
COIIMAJIBHBIX M IPYTUX OTPaHUYCHHI

TpebdoBanus ®I'OC BITO (OK-5,
OK-7, TIK-7)
Kpurepnii 5 AUOP (11.1.5),
COTJIaCOBAHHEBIN ¢ TPEOOBAHUSIMH
MEXIyHapoaHbIX cTanaapToB EllI-
ACE u PEANe

P5

IInanupoBaTh, OPTraHU30BBIBATH U BBHINOJIHATH
uccneooeanus aHTPOIIOT€HHOTO BO3JCMCTBUS Ha
KOMIIOHEHTHI IPUPOJIHOM Cpedbl, BKIOYAs
KDMI’I’ZMQQCKMZZ AHAIU3 OAHHBIX U3 MUDPOBbLX
MHd)ODMaquHHblx pecypcos, ¢0DMWZZ/[D06‘KV 66160008
8 YCI10B8UAX HEOOHO3HAYHOCU C IIOMOIIBIO ZJZV60KMX u
NPURUUNUATIBHBIX 3HAHWH U OpUI'MHaJIbHbBIX MCTOJJ0B

Tpebosanuss ®PI'OC BITO (OK-1,
OK-2, OK-5, OK-7, TIK-9, TIK- 10)
Kputepuii 5 AUOP (11.1.4),
COTJIaCOBaHHBIN ¢ TPeOOBaHUSIMU
MEXKIYHapoAHbIX cranaaptos ElI-

ACE u PEANe

P6

ITpodeccrnonanbpHO BEIOMPATH M UCIIOIB30BATh
UHHOBAUUOHHbIE METOIBI UCCIIEA0BAHUI, COBPEMEHHOE
HAYYHOE U TEXHUYECKOE 000pYyI0OBaHHUE,
MIPOrpaMMHLIE CPENCTBA g PEIISHUS HAYIHO-
HCCIIENOBATENILCKUX 3a0a4 C YUETOM IOPUIUIECKUX

TpebdoBanus ®I'OC BITO (OK-1,
[IK-11, TIK-12, I1K-13) Kpurepuii
5 AUOP (m.1.4, 1.6),
COTJIACOBAHHBIN C TPEOOBAaHUSIMHU
MEXIyHapoaHbIX cTanaapToB EllI-

ACIICKTOB 3allIUTHI HHTCHHCKTyaHLHOﬁ COOCTBEHHOCTH

ACE u PEANe




Kon
pe3vyib-
Tara

PesynpTaT 00ydeHus (BBIMYCKHUK JTOJDKEH OBITH
TOTOB)

TpedoBauus ®PI'OC, kpurepres
W/WJTH 3aMHTEPECOBAHHBIX CTOPOH

Ynusepcanvnvle komnemenuuu

P7

Hcnonwk3oBath enybokue 3HaHUS B 001aCTH
IIPOEKTHOT'O MeHeddcMenma, HaXOAUTh U
IIPUHUMATh VIIPABJICHUYECKUE PELIEHUS C

coOmoeHreM mpoheccuoHaNbHOM STUKU U HOPM
BEJICHUS UHHOBAYUOHHOU NTH)XEHEPHOU
JEATEIIbHOCTU C YUETOM HOPUINYECKUX aCIIEKTOB B
001aCTH IPUPOI000YCTPOICTBA, BOAOIOIH30BAHNUS
Y OXPaHbl IPUPOJHOM CPEbI

Tpedoanus ®I'OC BIIO (OK-6,
OK-7, IIK-1, TIK-7)
Kpurepnii 5 AUOP (1.2.1, 2.4)
COIVIaCOBAHHBIA C TPEOOBAHUSIMU
MEXIYHAPOIHBIX CTaHIAPTOB
EII-ACE u PEANe

P8

AxmueHno enadems UHOCMPAHHBIM A36IKOM HA
YPOBHE, MO3BOJISAIONIEM PA0OTaTh B HHOS3BIYHON
cpeac, BKiIro4asa Da3Da6OTKV JOKYMCHTAIlUU U
MPE3EHTALMIO PE3YIBTATOB MPOCKTHOM U
UHHOBAYUOHHOU JIESITEIIBHOCTH.

Tpebosanuss ®I'OC BITO (OK-1,
OK-3, OK-4).
Kpurepnii 5 AUOP (11.2.2),
COIVIACOBAHHBIN ¢ TPEOOBAHUIMU

MEXKJIYHAPOIHBIX CTaHIAPTOB
EII-ACE u PEANe

P9

DddbexTrBHO pabOTATh UHIUBUAYAILHO U B
KaueCTBE PYKOBOOUmEIsl 2PYNnbl, B TOM YHCIE U
MeAHCOVHAPOOHOU, COCTOSIIEN U3 CIIELIUAIMCTOB

pPa3INYHBIX HAIPABJIEHUN U KBAITU(DUKAIUH,

JIEMOHCTPHUPOBATh OMBEMCMBEHHOCHb 3d PAOOMY
KoeKmuea, TOTOBHOCTD CJIEIOBATh
poheCCUOHAILHON ITUKE U HOPMAM,
KOPNopamueHoll Kyibmype OpraHu3alim

Tpedoanus ®I'OC BITO (OK-4,
OK-5, OK-6, OK-7, IIK-1)
Kpurepuit 5 AUOP (1. 1.6, 2.3,
2.4), corjiacoBaHHBIH C
TpeOOBaHUAMH MEKIYHADOIHEBIX

crannaptoB E*"K-ACE u PEANo

P10

JIeMOHCTPHPOBATE 21VO0K0€e 3HaHUe TIPABOBBIX,
COLIMAIIBLHBIX, DKOJIOTHYECKUX U KYIBTYPHBIX
aCIIEKTOB UHHOBAUUOHHOU NHKEHEPHOMN
NESITENILHOCTH, 0C8C00MAEHHOCNb B BOIIPOCAX
0€30I1aCHOCTH KU3HEIEATEIBHOCTH, OBITh
KOMNnemeHmHbiM B BOIIPOCAX YCHOUUUBO20
pazeumust

TpebdoBanuss PI'OC BITO (OK-1,
OK-2, OK-5, TIK-12).
Kpurepuii 5 AUOP (1. 2.5),
COIJIACOBAHHBINA ¢ TPDEOOBAHUAMU
MEXXIYHAPOIHBIX CTaHIApTOB
EII-ACE u PEANe

P11

Camocmosamenviio IpUOOPETATH ¢ HOMOIIBIO HOBBIX
HH(OPMAILIMOHHBIX TEXHOJIOTHUI 3HAHUS U YMEHUA U
HEIIPEPBLIBHO 108bIULAND KEATUDUKAYUIO B TEUEHNE
BCero nepuoja npodeccuoHanbHON NeaTeIbHOCTH

Tpebosanust ®I'OC BIIO (OK-1,
OK-2, I[IK-3),

Kpurepnii 5 AUOP (1. 2.6),

COIJIaCOBAHHBIN C TPEOOBAHUSIMU

MEKTYHApOIHBIX CTaHIapPTOB
EIII-ACE u PEANe
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TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

WHCTUTYT NpUPOTHBIX PECYPCOB

Hanpagsnenue noarorosku: 20.04.02 «IIpupomnoo0ycTpoicTBO U BOJOMOIB30BAHUEY
Kadenpa ['maporeonoruu, MHXEHEPHON T'€0JIOTMH U THIIPOT€OIKOIOT U

YTBEPXAIO:
3aB. kadeapoii
I'ycera H. B.
(IMommuce)  (Mara) (®.11.0.)
3AJAHUE
HA BbINOJIHEHNE BbINYCKHOM KBAJIN(QUKAMOHHOMH PadoThI
B dopwme:
MarucTepcKoi quccepranuu
Crygnenry:
I'pynna DPUO
2BM51 Pax Kpuctune AnekcanipoBHe

Tema paboThI:

N3YYEHUE PACIIPEJAEJIEHUSA PAIOHA HA TEPPUTOPUHN
I'OPOJA KEMEPOBO C ITIOMOIIBIO T'NC-TEXHOJIOTI'MH

VYTBep:keHa MpUKa3oM AUPEKTOopa (j1aTa, HOMEp) 24.03.2016
Ne 2321/c
Cpok cliauul CTY/IGHTOM BBITIOJIHEHHOM pabOTHI: ‘ 01.06.2017 r.
TEXHUYECKOE 3AJIAHHUE:
gﬁ;ﬂ:ﬁ? Haol;::::nlf K lzzgg;gm wn | Marepuansl OAO «TOMCKI€OMOHUTOPHUHI» U3y4EHHS

NPOEKMUPOBAHUS, NPOUZEOOUMENLHOCHTL UNU HAZDY3KA, PEHCUM
pabomvl (nenpepuvieHblil, NEPUOOUYECKUL, YUKIUYECKUL U M. O.);
BUO CHIPbA UU MAMEPUAT U30enus, mpebosanusi K npooyKkmy,
usoenuio un npoyeccy; 0coovie mpebo8arusi K 0COOeHHOCMAM
@ynxyuonuposanus (dxcnayamayuu) 06veKma uiu uz0enus 6
niawe  Gesonacwocmu  IKCRIyamayuu, 6IUAHUA ~— HA
OKpyJHCAIOWYIo  cpedy,  IHePO3aAmpamam;  IKOHOMUYECKU
aHanuz u m. 0.).

coctosiHusl TpUpPOAHBIX Boa MO  «30HaIbHEHCKOE
CEJIbCKOE TIOCETICHUEY.
Matepuassl U3YYEHUS re0J0rMYeCcKHUX,
THIPOTEOJIOTUYECKUX M HHKEHEPHO-TEOJOTMYECKUX
YCIIOBUH TEPPUTOPHH.

Ilepeyennb MOAJIEKA M X
HCCJIEIOBAHUI0, TPOEKTHPOBAHUIO U
pa3paldoTkKe BOIIPOCOB

(ananumuyeckuii 0630p NO TUMEPAMYPHLIM UCTMOUHUKAM
C Yenbio BblsICHEHUs. OOCIUNCEHUI MUPOBOT HAYKU MEXHUKU 8
paccmampusaemoil obracmu; nOCMAHOBKA 3a0auu
uccnedosanis, NPOEKMupo6anus, KOHCMPYUpOBAHUsL;
cooepacanue npoyeoypvl  UCCIeO08AHUS, NPOEKMUPOBAHUS,
KOHCMPYUposanusl; 00cysicoene pe3ynvmanos 6blnoIHEeHHO
pabomvl;  Haumenosanue  OONOTHUMENbHBIX — PA30€NO8,
noonedxcawux paspabomxe; 3aKYeHue no pabome).

I'maBa 1 ®wusuko-reorpaduyeckas XapaKTepUCTHKA
HCCIIETyEMOW TEPPUTOPUU

I'maBa 2 Cucrembl BOAOCHAOMXEHUS II. 30HAIbHaS
Cranmums

T'maBa 3 CucreMbl BOIOOTBEOEHHUS II. 30HAIbHAS
Cranmums

T'maBa 4 XuMu4deckuii COCTaB MOA3EMHBIX BOJ IS
XO3SMCTBEHHO - IMTHEBOIO BOJOCHAOKEHMS I10C.
3onansHag CtaHIUsS

T'maBa 5 Onenka kauecTBa BOJ JUIST XO3SIHCTBEHHO-
MUTHEBOTO BOJOCHA0KEHHUSI 110 PSTY MTOKa3aTeneH
I'naBa 6 [1ytu pemeHust mpo6aeMbl BOAOIOIb30BaHUS
moc. 30HAILHOI'O




pecypcoadhekTHBHOCTE U pecypcocOepekeHre
I'nmaBa 8 ConmanbpHas OTBETCTBEHHOCTh

T'naBa 7 dunaHcoBbIi MEHEI>KMEHT,

HUCCIIEIOBAHUN

IIpunoxenne 1 Kapra-cxema pacnosnoxeHus: paiioHa

IIpunoxenne 2 Cxema pacrnojOKEHUS CKBaXHUH Ha

KapTe-cxeme 1oc. 3oHaibHas CraHuMs W 1.
Ilo3gueeBo
Iepeuenn rpapuueckoro | [Ipuiaoxkenne 3 Cxema BOJOCHAOKEHUS |
MaTepHaja BOJOOTBEAEHNUS ITO0C. 30HaNbHast CTaHLIUs
(c mounbIM YKa3aHUEM 0OAIAMENbHBIX Yepmedicet) IMpunoxenne 4 XuMHUECKU COCTaB MOJ3EMHBIX BOJ

B ICPUOJ MCKCHU

B IICPUOJ ITOJIOBOAbA

IIOA3CMHBIX BOJ

IMpuaoxenne 5 XuMHUECKU COCTaB MOJI3EMHBIX BOJ

Hpm]ome}me 6 OI_IeHKa XUMHUYCCKOI0O COCTaBa

KoHcyabTaHThI 10 pa3iesaM BbIIIYCKHOH KBATH(UKANMOHHON padoThI
(c ykasanuem pazoenos)

Pazpnen KoncyabTant

«DunaHcoBblit MeHeKMEHT, | JoueHT kadeapsr DI1P UIIP TITY, Hlapd U.B.
pecypcodhheKTHBHOCT U

pecypcocOepeKeHue
«CornumanpHas Accucrent kadenpst DbXK TITY, 3anopoxnas T.A.
OTBETCTBEHHOCTbH)
WMHOCTpaHHBIN SI3bIK JlouieHT Kadenpsl ”HOCTpaHHBIX A3bIKOB, MaTBeenko 1. A.
Ha3panust pa3aenoB, KOTOpbIe J0JKHbI ObITH HANIMCAHBI HA PYCCKOM U HHOCTPAHHOM

A3bIKAX:

Ha pycckom s3bike:

['maBa 1. ®usuko-reorpadudeckas XxapaKTepUCTUKA UCCIETYEMON TePPUTOPUU

I'naBa 2. CucreMsl BogocHa0xeHus 11. 3oHainbHas CTaHIus

I'maBa 3. CucTteMBI BOOOOTBEIEHHUS I1. 30HaIbHass CTaHIMs

I'maBa 4. X¥MHUUYECKUH COCTaB MOA3EMHBIX BOJ JJI XO3SIHCTBEHHO - IMTHEBOTO BOJOCHAOKEHHUS
moc. 3oHanbHas CTaHIHA

I'maBa 5. OnieHka kauecTBa BOJ 17151 X031 CTBEHHO-TIUTHEBOT'O BOIOCHAOKEHUS TI0 PSILy
rokazareJeit

I'naBa 6. [1yTu pemenust npo6seMbl BOAOIOJIB30BAHUS 11OC. 30HAJIBLHOTO

['maBa 7. ®MHAHCOBBII MEHEKMEHT, pecypcodPGEeKTUBHOCTh B pECypcocOepereHne
I'mapa 8. ConuanbpHast OTBETCTBEHHOCTD

Ha anrimiickoM si3bIKe:

I'maBa 9. Municipal Wastewater Treatment Systems

JlaTa Bpl1a4u 3aJaHUS HA BbINOJHEHNE BbINYCKHOM 2017
KBAJIH(HUKAIMOHHOH padoThl 110 JIMHEHHOMY rpaduky -
3anaHune BbI1aJI PYKOBOAUTEJIb:
YuyeHas cTeneHb,
Jo/KHOCTH [27(0] sBaHme Moanucey Jata
Ny .T.- M. H.
Houent xkad. TUTD Hanusaiixo H. I a ’
JIOIICHT
3anaHne NPUHSJ K MCTIOJHEHUIO CTY/IEHT:
I'pynna ()5 (0) Hoanucp Jlara
2BM51 Pak K. A.




PEDEPAT

Brimycknas kBanudukanoHHas pabora mpeacTaBieHa Ha 118 crpanwui,
COCTOWT U3 23 PUCYHKOB, 17 Tabmu1y, 56 NCTOUYHUKOB, 6 rpadUuecKUX MPUITOKESHUIA.

KiroueBbie cioBa: BOAOINOJB30BaHUE, BOJONOTPEOICHNUE, BOJIOOTBEICHUE,
IKOJIOTUYECKAsl XapaKTePUCTHKA, OKpYXKaloIlas cpeaa, MPEeAeTbHO IOMYCTUMBIC
koHneHTparuu (ITJ1K), numutupyromumii npusnak Bpeanoctu (JIIIB).

OOBEKTOM HCCIENOBaHUs SIBISIETCA MpoOieMa BOJOIOJIB30BAHMS, a UMEHHO
Ka4eCTBO BOJ XO3HCTBEHHO-TTUTHEBOTO BOIOCHAOKECHHSI.

[IpenmMerom wHccnenoBaHusl - TOJ3EMHbIE BOJbBI MOC. 3oHayibHas CraHuus
(Tomckwuit paiion).

Ilenp paGoThl - OIEHKa KauecTBa TMHTHEBBIX IMMOA3EMHBIX BOJ IOCENKA
30HAJIBHBIN.

B cooTBeTcTBHM C MOCTABJIEHHOW LENBI0 PEIIAIKCH CIEAyIoLUE 3aaadu: 1)
u3ydeHue  (Quanuko-reorpaUyecKux  YCJIOBUU  TEPPUTOPUHU, 2)  H3yUCHHE
re0JOrM4ecKOro CTPOEHHMsI M THJIPOreOJOTMYECKUX YCIOBHHM Tepputopuu; 3)
U3y4eHHE CUCTEMBI BOJOCHAOXKEHHS, 4) W3yueHUE CHUCTEMbl BOJOOTBEICHUS; ©)
OIICHKA Ka4eCTBa MMOJI3EMHBIX BOJI; 5) OIICHKAa XUMHUYECKOTO COCTABA IMOI3MHBIX BO/I.

B pe3ynbrare wuccienoBaHus H3y4deHbl (PU3MKO-reorpauyeckue yCIoBUs
TEPPUTOPHUH, U3yUeHA CHCTEMa BOJOCHAOKEHUSI M BOJOOTBEACHHS MOC. 30HAIBHBIMN,
OLIEHEH XMMHMUYECKUH COCTaB MOJ3EMHBIX BOJ, OLEHEHO KadyeCTBO MOJ3EMHBIX BOJ
1oc. 30HAJIbHBINA, TOMCKOTro paiioHa.

PaccMoTpena coumanbHas ~ OTBETCTBEHHOCTb Ha  NPEANPUATHH, MPH
IPOBEJICHUH XUMHUYECKOTO aHaJIU3a Mpo0 BOJIBI U3 MOA3EMHBIX UICTOYHUKOB, paboTas
B J1a0OpaTOpuHu.

[lpoBeneH pacueT SKOJOTMUECKMX TOCIENCTBUMM B  pe3yabrare cOpoca
HEOUMIIICHHBIX CTOYHBIX BOA B P. TOMB, M3-3a OTCYTCTBHSI CUCTEMBI BOJOOTBEACHHS I.

Ilo3nHeeBo.



OmnpenesieHusi, 0003HaYEHUsI, COKPALLIEHUS, HOPMATHBHbBIE CCHLIKH

HOpMaTI/IBHLIe CCBLIIKHN

B nacrosmeit paboTe HCIOIb30BaHbI CCHIIKU HA CIEAYIONINE CTaHaPTHI:

1

.I'H2.1.5.1315-03

[IpenenbHO  MOMYyCTHMBIE  KOHIIGHTpAIUU
(ITIK) xuMudecKux BEIIECTB B BOJE BOJIHBIX
00BEKTOB XO3SIHCTBEHHO-IIUTHEBOT'O u

KYJIBTYpHO-OBITOBOTO BO/IOTIOIH30BAHUSI.

[\

.I'OCT 12.1.019

DnekTpobe3onacHoCTh. O0IMe TpeOOBaHMS U

HOMCHKIJIaTypa BUAOB 3allIUTHI.

.T'OCT P 51592-2000

Boga. O6mue tpeboBanus k oT60py mpoo.

SN

. PJ1 52.24.622-2001

Meronnueckue  ykaszanus.  [IpoBenenue
pacueToB (OHOBBIX KOHLEHTpalun

XUMHNYCCKHX BCIICCTB B BOAC BOOJOTOKOB

. CanlluH 2.2.2/2.4.1340-03

I'urnennueckue TpeOoBaHus K
[IEPCOHAIILHBIM JJIEKTPOHHO-
BBIYMCIIUTEIBHBIM MAalllMHAM W OpPraHHU3aluu

paboTHI.

.CH 2.2.4/2.1.8.562-96

[ym Ha pabouMx MecTax, B MOMELIEHMSX
KHWIBIX, OOIIECTBEHHbIX 3JaHMH U Ha

TEPPUTOPUU 3aCTPOMKH.

. CHull 11-12-77

3anuTa OT Iryma.

. CHulI 23-05-95

Hopwmsel mpoexktupoBanus. EcrtecTBeHHOE U

HCKYCCTBECHHOC OCBCIICHHC.




Onpenenenus

B nanHoli paboTe MpUMEHEHBI CIEAYIOUIME TEPMHUHBI C COOTBETCTBYIOUIUMHU
OTIpEICICHUSIMU:

OuncTHBIE COOPYKEHHSI — JTO KOMIUIEKC HWHXKEHEPHBIX COOpPY)XEHUU B
CUCTEME KaHaJM3allMi HACEJIIEHHOTO MeCTa WJIM MPOMBIIUICHHOTO MPEANpHUsTHUs,
NpEeIHA3HAYCHHBIA JUIsI OYUCTKA CTOYHBIX BOJI OT COJAEp)KalIMXcsl B HHX
3arps3HeHui. [lenblo OYMCTKU SIBIISIETCSl MOATOTOBKA CTOYHBIX BOJ K MOBTOPHOMY

HCIIOJIB30BAHHIO HAa IIPONU3BOJACTBC UJIHM K UX BBIIIYCKY B BOJHBIC OOBEKTEI.

Boaomosib30BaHMe — 3TO TMOPSJOK W YCIOBHS IIOJB30BAHHUS BOJHBIMU
pecypcamu.
Bonocna0keHue — OTO TOJava IMOBEPXHOCTHBIX WIIM IOJ3EMHBIX BOJ

BOJIONIOTPEOUTENIIM B TpeOyeMOM KOJMYECTBE M B COOTBETCTBUM C I1IE€JIEBBIMU
MOKa3aTeJIIMU KauecTBa BOJIbI B BOAHBIX OOBEKTax [1].

BonoorBenenne — 3T0 TEXHOJIOTHYECKUN MPOIECC, 0OECTICUNBAIOIINI TTPUEM
CTOYHBIX BOJ] AOOHEHTOB C MOCJICAYIOIIECH Mepeaadyeil uX Ha OYUCTHBIE COOPYKEHUS
KaHalm3auuu [2].

O0o03Ha4YeHNs U COKpPaLICHUS

[TJIK — npenesbHO JoImycTUMasi KOHIIEHTPAIWs BPEIHBIX BEIIECTB B BOJIAX

JIIIB — TMMHATUPYIOIIHUN IPU3HAK BPEIHOCTH

AITAB — aHMOHHOE NMOBEPXHOCTHO aKTUBHOE BEIIECTBO

BI' — BOJIOHOCHBIV TOPU30HT

BK — BOgOHOCHBII KOMILJIEK

XIIB — X0351iCTBEHHO - TUTHEBOE BOAOCHAOKEHUE

IITB — IIPOU3BOJACTBEHHO - TEXHAYECKOE BOJIOCHA0XEHNE
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BBEJAEHUE

AKTyaqbHOCTh WM3yYCHHS BOIIPOCA BOJOCHAOKEHUS W BOJOOTBEACHHS TIOC.
30HanbHBI  O0yclOBJIEHA TEeM, 4YTO Ha COBPEMEHHOM JTale pPa3BUTUSA
MPOMBIIICHHOCTH M arpoTEeXHUYECKOTO IMPOU3BOJICTBA, 3KOJIOTUS, COXpPaHCHHUE
YUCTOTHI IPUPOJIHBIX PECYPCOB U AHTPOINOTE€HHAs] HAarpy3ka, CTAHOBSTCA TJIABHBIMU
npoOieMaMu KU3HENEATeIbHOCTH. 3a4acTyl0 3TH JIBa acleKTa CTaJKUBAIOTCA, TaK
KaK JJIs TOTO, YTOOBI KUTh, HEOOXOMMO HCTIOIB30BaTh MPUPOIHBIE PECYPCHI, a IS
TOTO, 4YTOOBI CHA0XaTh HACEJIICHHE pecypcaMu, HEM30€KHO BIUSHUE 4YelIOBEKa Ha
Ka4eCTBO OKPYJKAIOLIEH CPEeIbl M TEX K€ CaMbIX pecypcoB. Hacenenue rutaHeTsl €
3TOW MpOOJEMOI BCTpEUaIoch, BCTpEUAETCs] U OyJeT BCTPEYAThCs HA MPOTSHKEHHUH
CBOEr0 CyIIECTBOBaHMS. BaXKHO yMeTh HAUTU MPUYHMHBI 3aTPA3HEHUS] U HETATUBHOTO
BIIMSIHUS, U YMETh UX €CJIM HE YCTPAHUTh, TO CBECTU K MUHUMYMY.

3amacoB TOJ3EMHBIX BOJI B CEJIILCKUX TOCENICEHUSIX TOMCKOM o0iactu He
XBaTaeT, YTOO 00ECICUUTh HACEICHUE BOJIOM B HYKHOM KOJUYECTBE, B CBSA3HU C 3TUM
MHOTHE CaMu OypsST CKBaXXMHbI Ha BOJY, COOTBETCTBEHHO, BOJa HE MPOXOJUT
HY>)KHOTO KOHTPOJII W OYHCTKH, MO3TOMY KayecTBO BOAbl cTpanaer. Kacasce
paccmarpuBaeMoro mnoc. 3oHaibHas CTaHIMSA, MOXHO CKa3aTh, TO, YTO B 3TOM
pailioHe, Kak pa3, HaOJIOAAeTCs HU3KOE KauyeCTBO BOJbI, KOTOPOE OOBIACHSIETCS
Pa3BUTON arpolpOMBIIUIEHHOCTBIO TOCEICHUS, HE3aUUIIEHHOCTHIO BOJOHOCHOTO
rOPU30HTA WIM MPUPOAHBIMU IKOTOKCHUKAHTaMH. M3ydeHue Moja3eMHBIX BOJ TOC.
3onanbHass CTaHIMS [AacT YETKOE MPEICTABICHUE TOM, YTO SIBJIAETCS MPUUYUHOU
CTOJIb TJIOXOTO KaueCTBa MOJA3EMHBIX BOJI.

UccnenoBananueM Bompoca KauecTBa MOA3EMHBIX BoJ ToMckoi obGiacTt, u
nocesika 3oHanbHass CtaHius B ToM uucie, 3anuMaiicss OAO ToMCKIeOMOHUTOPHHT,
JlemapraMeHT TPUPOIHBIX PECYPCOB M OXPaHbl OKpPYXKawIIen cpenbl Tomckou
o0nactu (OTYETHI M JOKIAIBI 110 SKOJIOrHUYecKoMy MOHUTOpHHTY 3a 2001-2011 rozga)

u OI'Y «O6naxoMIpupo1a» KOMMYHATBHBIC U CAHUTAPHBIC CITY>KOBI.



OBIIIAA YACTDH

1 ®uszuko-reorpagpuueckasi XapaKTepuCTHKA MCCJIeyeMOil TepPUTOPHUHA

1.1 Teorpaguuyeckoe ¥ AIMUHHUCTPATHBHOE TMOJIOKEHHE O0beKTa
HCCJIeIOBAHU I

30HAJIIBHEHCKOE CEJIbCKOE IOCEIEHUE PACIOJIOKEHO B IEHTPAIbHOM 4YacTH
Tomckoro paiiona. IlocerneHre rpaHUYUT ¢ BOramoBCKUM CEIBCKUM TMOCEIICHHUEM,
MUpPHEHCKUM CEIIbCKUM TOCEJIIEHUEM U TOPOACKMM Okpyrom T. Tomck. B
30HAIIBHEHCKOE CEIBCKOE MOCEIEHUE BXOJIUT 2 CEIIbCKUX HACEJEHHBIX IMYHKTA: II.
3onanbHasg Cranuws, 1. Ilo3nHeeBo.

AJIMUHUCTPATUBHBIN LIEHTP MOCEJICHUS - OCENIOK 30HanbHass CTaHIUS.

MynurunanbHoe oOpa3oBaHne 30HATLHEHCKOE CEIIbCKOE MOCEIEHUE BXOIUT B
coctaB ToMcKkoil 00nacTHu.

30HaTBFHEHCKOE CEeJbCKOE TI0CeNieHHe O00JIaJaeT BBITOJAHBIM HKOHOMHUKO-
reorpau4ecKuM  TOJOKEHHEeM  Ojarojapss  CBOEMY  DAclOJIOKEHHIO B
HETMOCPEJCTBEHHOM OJIM30CTH OT 00JIACTHOTO IIEHTPa, B 30He TOMCKOM ariomepaliuu.
Paccrossaue ot n. 3oHanbHas Cranuus g0 neHtpa r.Tomcka — 7 kM. ConuayibHO-
AKOHOMHUYECKOE Pa3BUTHE 30HAJIBHEHCKOTO CEJIBbCKOrO MOCENEHUS OMPENCIIETCS €ro
pPacIoNIOKEHUEM BO BHYTPEHHEW 30HE TomckoW arjiomepauuu. B mepByro oudepenn
TEPPUTOPHUSI MTOCETECHUS UCIOIB3YETCS ISl MOCTOSHHOTO U CE30HHOTO MPOKUBAHUS
HaceJieHus1, padoTatoiiero B r. ToMck.

CobGcTBeHHas MHCTUTYLIMOHAJIbHAS COCTaBJIIAIOIIAs SKOHOMHKHU
30HAJILHEHCKOTO CEJIbCKOTO TOCEJICHUSI — CEJIbCKOXO3IMCTBEHHbBIC MPEANPUSITHS,
aIMUHUCTPATUBHBIE U COLIMAIbHBIC OFOKETHBIC OpraHU3alluu, Majble MPEINPUITHUS
Y WHIUBUTyaJIbHBIC TIPEANPUHUMATENN B c(pepe TOProBO-3aKyIMOYHOU IeATEILHOCTH,
CTPOUTEJILCTBE, TPAHCIIOPTHOMN JIESITEIHHOCTH, MTPOU3BOJICTBE MUILEBLIX MPOTYKTOB,
JepeBo0OpadoTKE.

OCHOBHOI pecypc MEpPCIEeKTUBHOTO Pa3BUTUS 30HAIBHEHCKOTO CEJIbCKOIO
MOCEJICHUSI BBITOJIHOE SKOHOMHUKO-TeorpauyecKoe MojaoKeHne BO BHYTPEHHEN 30HE
TomMckoli arnoMepanuu, Hadu4ue CBOOOJHBIX TEPPUTOPUM AN Pa3BUTHUSA

KHUIINITHOTO Y IIPOMBIIIJICHHOI'O CTPOUTCIILCTBA.



Crparernueckue NEPCHEKTUBBl  PAa3BUTHUA  SKOHOMHUYECKOMN 0a3bl
30HAJIBHEHCKOTO CEJBCKOrO IIOCEJNIEHHMs] OCHOBAaHbl HAa PAa3BUTHH KUJIMIIHOIO
CTPOUTENBCTBA U POU3BOICTBEHHO-CTPOUTEILHOTO KOMILJIEKCA.

Baxneinmee 3HaueHME B Pa3BUTUM  HANPABICHUM  HMMEET  MaJloe
IpeIIPUHUMATEIBCTBO.

IIpombInieHHOE MPOU3BOICTBO B NOCEJTEHUH MPEACTABICHO:

- 000 «KoMOUKOpPMOBBIiA 3aBO/1» (TIPOMU3BOICTBO KOMOUKOPMOB),

- 00O «Berycy» (Ipou3BOACTBO MSICHOU U KOJI0ACHON POYKIIUN),

- OOO  «Hapomueie  xymokecTBeHHbIE  IpOMBICHBI  «Tomrpam»
(MpOM3BOJCTBO CYBEHUPHOM MPOIYKIUHU U3 OEPECTHI),

- 000 «XnebozaBox Nedy (pon3BoICTBO XJI€O00YIOUHBIX U3/IEINN),

- WHIVBUTY ATbHBIMU MIPEATPUHAMATEIISIMH, MIPOU3BOISIIINMU
MUJIOMAaTEePUAIbL.
Haubonee xpynHoe mNpeanpusiTHE MOCEIEHUs — KOMOHMKOPMOBBIN 3aBO/I,

3aHMMAIOUIUICA nepepadOTKOW 3epHOBBIX KylbTyp. B 1. 3oHalbHas cTaHUus
pPAaCIOJIOKEHbl AAMUHUCTPATUBHBIC 3JaHUs Npeanpusastus. [Ipons3BOICTBEHHBIE
MOIIHOCTH PACHOJIOKEHBI B KOKEBHUKOBCKOM U 3BIPSHCKOM palOHAaX, TAE€ TaK ke
KOMITIaHUS 3aHUMAETCs IIPOU3BOJACTBOM 3€PHOBBIX.

[lepcriekTHBBI TPOMBIIUIEHHOTO TPOU3BOJICTBA CBS3aHBI C  OJIM30CTHIO
KPYITHOTO PbIHKA COBITA, XapaKTePU3YIOLIETroCsl BRICOKUMU TEMIIAMH KUJIUITHOTO U
JIOPOKHOTO ~ CTPOUTEIBCTBA, PA3BUTOM  KYJIbTYpOMl  TMOTpEOJCHHUS  IMUINEBBIX
MPOAYKTOB.

B reHepanbHOM IJIaHE BBIACIAIOTCS TEPPUTOPHUHU, TIE BO3MOKHO CO3/IaHUE
HOBBIX Npou3BoACTB IV — V kitlaccoB onmacHOCTH.

Takke B  TMOCENEHHMH  IUIAHUPYETCS  pa3MEIICHUE  COBPEMEHHOIO
MaIlIMHOCTPOUTEIBHOTO MPOU3BOJICTBA (3aBOJa MOJIIUITHUKOBOW MPOJYKIIUH)
VHIYCTPUAIBHBIA TAapK «T€XHOTPOHUK», C PE3EPBHOM IUIOMIAJKON NOJ IIAHOBOE
HapaliMBaHue MoIIHOcTed. B pe3ynbrare peanusalnud MpoeKkTa O0O0BEMBI

MMpOU3BOACTBA U MMPOJAXK COCTABAT OO 36 MIIH. IIOAIIMITHUKOB B IOl HA CYMMY Ooee
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4,0 mapa. pyOaei, MpONU3BOJACTBO M peau3anus mpovei npoaykuu cBbimre 300 MiTH.
pyOJieii B rog.

B pamkax pa3BuTHs NPOU3BOJCTBEHHOTO OJIOKa IUIAHUPYETCS CO3JaHUE
WHIYCTPUAIBHOIO Mapka MO MAIIMHOCTPOUTEIBHON TemaTuke. B mpomelnieHHO-
KOMMYHaJIbHOM 30HE 3ape3epBUPOBAH 3€MEIbHBIN YYACTOK C YCIOBHEM 00eCreueHus
PE3UJIEHTOB BCEMU HEOOXOJMMBIMU HMH)KEHEPHBIMU HAarpy3kamMu U J1aOOpaTOpHO-
CTCHJIOBBIM KOMIUIEKCOM OOIIero mojp3oBaHus. B 3Toil 30He TuIaHUpyeTcs
pa3MecTUTh CpeaHee CHeUHaJbHOe ydeOHOE 3aBeACHHE Ui  MOATOTOBKH
COOTBETCTBYIOIIUX TEMATUKE MMapKa U MPOU3BOACTBA CIIEL[UATUCTOB.

30HaTBHEHCKOE CEJIbCKOE IOCEJNIEHHE OO0JadaeT CpPaBHUTEIBHO OOTaThIMH
pecypcaMt ISl pa3BUTHS CEJIBCKOIr0 X03siicTBa. 1I0UBEHHBIN TOKPOB IPEICTABICH
CPABHUTEJNBHO IUIOJAOPOJHBIMU IOYBAMU - CEpPbIMH JIECHBIMU M JIEPHOBO-
IO/I30JIUCTBIMH, TAKXKE PACIPOCTPAHEHBI BBILIEIOUYEHHBIE YEPHO3EMBI.

Hanuuue tema v Biaru Jar0T BO3MO>KHOCTh BBIPAIMBATh KaK O3WMYIO POXKb,
TaK U SIPOBBIC 3E€PHOBBIE KYJIBTYpbI (SPOBYIO MILEHUIY BCEX COPTOB MATKHUX H
TBEPABIX (OPM, TIMEHB, OBEC), TOPOX, TPEUKXY, IIPOCO, JICH MACITUYHBIN U TOJTYHEII,
KaIyCTy paHHEe- U CPEJIHECIIEbIE COPTa, U OTYPIIbL.

Ha cerognsmHuil J1€Hb B IIOCEJICHWH BEIETCA NPOU3BOJACTBO OBOILIECH U
36pHOBBIX Ha CBOOOJHBIX CEJIBCKOXO3SIMCTBEHHBIX yroabsix (kommanus OOO
«Tomckas npousBoacTBeHHas: kKoMmanus», OO0 «ArpoTexHOOBOII»). B I.30HANbHAS
CTaHIUA pacroJiararoTcs CKJIaJICKuE MIOMELICHUS o XPaHEHHUIO
CEIILCKOXO3SIMCTBEHHOM MNpoAyKIMU. OJHAKO H3-3a BBICOKOM BOCTPEOOBAHHOCTH
3eMellb MOCENEHUU [JIsl KWIMIIHOTO CTPOMUTENbCTBA Hambosiee 3(PPEeKTUBHO HX
KOMIIJIEKCHOE OCBOEHHME BHE PAMOK CEJIbCKOXO03iCTBEHHOTO MPOU3BO/ICTBA.

3oHUpoBaHuE TeppuUTOpuM TOMCKOro pailoHa COTJIACHO TMPOEKTY CXEMBbI
TEPPUTOPUAIIBHOIO  IUIAHUPOBAHMS, BBIABIISIET PEUMYIIECTBEHHOE OCBOCHHE
IPUTOPOJHBIX TEPPUTOPUNA ISl KWIMILHOIO M IPOMBIIIJIEHHOTO CTPOMTENIBCTBA.
Cenbckoe XO3SUCTBO K€ HamOoJee BBIFOJHO Pa3BUBATh B IOKHBIX W 3allaJHBIX

MOCEJICHUSIX PalOHA.
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1.2 Knumar

Kimmmar Ha paccMmarpuBaeMol TEPPUTOPUM KOHTUHEHTAIBHBIN U ONIPEIEIIAECTCS
B3aMMOJICUCTBUEM TpeX KIMMATOO0Opa3yromux (aKToOpoB, TaKUX KaK IUPKYJISALHUH
atMoc(ephl, COJHEYHAs paAualnus W BIUSHUE MOJACTUJIAIONICH TMOBEPXHOCTH.
KnuMatuueckre XapakTepUCTUKKA 30HAIBHEHCKOTO CENbCKOrO MOCEICHUS JaHbl 10
MereocTaHIuu r. Tomck. CpenHeronoBas Temrneparypa Bo3ayxa oTpuuarenssas -0,5
°C. Bce ce30HBl roja Ha TEPPUTOPUU XOPOILIO BBIPAXKEHBI. 3UMa CypoBas U
npopopkutenbHass. Cpennsisi  temneparypa sHBaps -19,1 °C.  Ab6comtoTHas
MUHUMaJIbHasA Temmnepatrypa -55 °C. [lepBbie 3aMOpo3KkH HAOIIOJAI0TCS B CpeiHEM 18
ceHTA0ps. [IpoaomKuTenbHOCTh 0€3MOPO3HOTO TIEpUoaa B CpeaHeM cocTasiseT 115
nuer. B cpennem 3a ron Habmonmaercs 11-15 aneit ¢ 3amopo3kamu. B moHMKeHUSIX
penseda oTpuIlaTEIBHBIE TEMIEpaTypbl OCEHbIO ycTaHaBiuBaroTcss Ha 10 aHel
paHbllle, a BECEHHHI NPOTPEB HAYMHAETCS B CpelHEeM Ha 5 nHeu no3gHee. CpenHss
JaTa MOCJIEAHEro 3aMOpo3Ka (BECHOM) - ueTBepTasi JIekajaa Masl, IepBOro (OCEHbIO) -
TPEThS JIeKaa CEHTIOPSI.

Jleto Temnoe, kopotkoe. Cpeansisi TemnepaTypsl utois cocrasisier +18,3°C.
AOCOIOTHBIM MAaKCUMYM TemrmepaTyp Bo3ayxa coctasiisier +36°C. CpenneronoBas
CKOpPOCTh BeTpa HeBeJuKa 3,6 M/c, B TOJIOBOM XO/I€ MAKCUMYM CKOPOCTHU OTMEYAETCs
B 3uMmHHEe wMecsnsl (4,1-4,2 wm/c). T'maporpaduueckas ceTh 30HAJIBLHEHCKOTO
CEIbCKOTO TIOCEJICHWS MPEACTaBI€HA pPEKoM YIiailka © €€ MNPUTOKAMH,
OTHOCAIUMUCA K Oacceiiny p. Tomb.

OcHoBHBIE TuAporpauuecKkue XapakTepUCTUKU pP. YIIailka TPUBOAATCS B
tabmnure 1.

Tabnuna 1 — OcHoBHBIE TUApOTpadUIECKUE XapaKTEPUCTHKH p. YIIaiika

C kakoro JlnnHa ITnomans
Paccrosnaune
HasBanue BogoToka Kyna Bnagaer Oepera BOJIOTOKA, | BOjocOOpa,
OT YCThS, KM 9
BIIAJIaeT KM KM
Ymaiika Tomp p 68 78 744

B nenom, peku, B pailoHe HCCIEAyeMOl TEPPUTOPUH, OTIMYAIOTCS OOJIBLION
W3BUJIMCTOCTBIO, MAaJIbIM IIaJICHUEM, HE3HAYWUTEIBbHBIMU YKJIOHAMHU, MEIJICHHBIM

TCUCHHUEM.
15



MenanenHoe TasHHME CHera B Jecax, oOwime OO0JOT [enarT peKu
NOJHOBOJHBIMA B TEYEHHUE JUIMTEIHHOTO BPEMEHH, BECEHHEE II0JOBOJIBE
pactsruBaeTcs Ooiee yeM Ha 2 Mecsa. BbICOKuil ypoBeHb peK MOIIEPKUBACTCS U
OOMIILHBIMU JOXIsMHU. [luTaHue pek CMEeIIaHHOE, OCHOBHBIMH WCTOYHHUKAMHU

ABJIAOTCA CHCTOBBIC, 'PYHTOBBIC U NOKIACBBIC BOJLI.
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Pucynok 1 - OG30opnas kapta Tomckoro paiiona, n. 3oHanbHas CTaHuus 10
nanHbIM ['pagocTpourensHoro Atnaca ['opoma Tomcka [3].

VcimoBHBIE 0003HAYECHUS:

-MECTO PACIIOJIOKEHHSI paiioHa UCCIICIOBAHUS

¢ -rpanunbl ['opoga Tomcka

1.3 Peabed
TepputopuansHo 1. 3oHanpHas CTaHUMS pacHoaraeTcs Ha FOrO-BOCTOYHOM

okpanHe 3anaaHo-CuOupckod paBHUHBI, B mpenenax YynbsiMo-EHuceiickoro miaro,
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IPECTaBISIIONIET0 COOON paBHUHY, MOCTENEHHO IMOHIKAIOIIYIOCS B CEBEPHOM U
ceBepo-3amnaJHoM HarpasieHusx. C 3amajga oHa OKOHTYpEHa JOJMHOM peku Tomu, Ha
BOCTOKE, MOCTENEHHO MOBBIMIAETCS U MOCTENEHHO NepexoauT B Tomb-UynbIMcKuii
BOJOpA3IE.

Uccnenyemblii panioH pacnosiaraercsi Ha Towmb-Slickom Mexaypeube. [lo
busuKo-reorpa@uueckoMy palOHUPOBAHUIO TEPPUTOPHUS MexAypeubs Tomb-Ss
pacnosiaraercst B npenenax Kerb-UynbIMCKON FOXKHO-TA€KHOM MPOBUHIUH TaEXKHOU
30HBI, KOTOPOW XapakTEPEeH BOJOPA3LAECIbHBIM  XOJIMHUCTO-3allaAUHHBIA  THII
MECTHOCTH.

BOsim3u peuHbIX 10aUH peiabed CTaHOBUTCS XOJIMHUCTO-YBIUCTBIM C TYCTBIM U
rIIyOOKUM 3PO3UOHHBIM pacwieHeHneM. OueHb MHOTO MHTEHCUBHO Pa3BUBAIOIIMXCS
OBparoB C KPYyThIMU 4YacTO OOpPBIBUCTHIMH CKJIOHAMHU. [Ipoduib momuH pek modtu
BCErJa aCHMMETPUYHBINA: TIPaBblii OOPT KPyTOM, JIeBbli moJjioruii. Hanmnuue kpyThix
CKJIOHOB OOBSCHAETCS BBIXOJOM TNaleo30Mckux mopoa. B Mecrax, rae
PaCIPOCTPAHEHBI PBIXJIBIE MTOPOJIBI, CKIOHBI IOJIUH PEK Iojiorue. J[0BONIbHO 4YETKO
BBIPAKECHA PA3JIMYHAsl KPYTU3HA CKIIOHOB CEBEPHOM U FOYKHOU SKCIO3ULIMU: CEBEPHBIC
OoJiee MOJIOTHE W TOKPBITHI CPABHUTENBHO OEAHOW PACTUTENBHOCTHIO, TOT/Aa Kak
I0’)KHBIE Kpy4ue U UMEIOT OOJIBIITYIO 3aJIECEHHOCTD.

JIns meHTpanpHBIX YacTeW BOAOpA3Jesia XapaKTEPHO YEpPEIOBAHUE IUIOCKUX
YYaCTKOB C OTAEJIBbHBIMU XOJIMaMHU BBICOTOM 6-8 M, cy(hPO3MOHHBIMU 3amaMHAMU
riyounoir 1o 6 M, aumamerpom g0 10 m. K ceBepo-3amamy penbed Mexmypeubs
MOCTENIEHHO BHIPABHUBAETCS, U aOCOJIIOTHBIE OTMETKU CHIKAIOTCS.

Hamuuue teppac pexu Tomu, Ymaiiku, bacanmaiiku, Kuprusku, Ha KOTOpPBIX
MIPEUMYIIECTBEHHO PACIOJIOKEHO MOCEIEHUE, AENACT MOBEPXHOCTh €r0 TEPPUTOPUU
JIOCTATOYHO Pa3HOOOpa3HOM. DTO WJIM OTHOCHUTEIIBHO POBHBIE C HEOOJBIINM
YKIIOHOM B CTOPOHY peKkrM TOMHM NOBEPXHOCTH, WM PA3HOW KPYTU3HBI CKIIOHBI, C
ykioHamu ot 5-10 go 55-60.

Penbed mepBoit HaaMoOWMEHHON Teppachl paBHUHHBIN CO CIaObIM YKJIOHOM K
peke. Otmetkn mnoBepxHOCTH cocTaBiusieT 70-80 ™M  aOCONIOTHOW  BBICOTHI.

[loBepxHOCTh BTOpOWM  HAATOMMEHHOM Teppachl cjlab0 BCXOJMJICHHAs C
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HE3HAYUTEIbHBIM YKIOHOM Ha CeBepo-3amaj ¢ adCOMOTHBIMU oTMeTKamMu 85-100 M.
[ToBepXHOCTh TpeThel HAAMOWUMEHHON Teppackl, ciabopacuieHEHHAs OCJIOKHEHHAsS
OBparaMu M JioraMu, aOCONIOTHbIE OTMETKH aocturaroT 100-120 M. mepexon B
YeTBEPTYIO HAAMOWMEHHYIO Teppacy BBIpAXEH B penbede IMOCTEIECHHBIM
MOBBIIIEHUEM OTMETOK K BOCTOKY U CEBEPO-BOCTOKY 10 125-140M.

B reomopdonoruyeckoM OTHOIIEHHH IOCEJICHUE PACIIONIOKEHO B Mpesenax
3amagHoro ckioHa Tome-Siickoro Bogopaszznena ¢ NPEACTaBISET  COOOM
BCXOJIMJICHHYIO paBHHMHY, C(OpPMHUPOBABIIYIOCS B YETBEPTHUHOE BpeMs TOJ
JNEUCTBUEM  SPO3UOHHBIX  MPOILIECCOB W AaKKyMYJSITUBHOM  JESTEIHLHOCTH.
AOCOIOTHBIE OTMETKH B Mpejieniax koneomores ot 73 10 210 m.

OcHoBHBIMU (popMaMu pelibeda SBIAIOTCS BOJIOPA3JET U PEUYHBIE TEPpPAaCHI.
Peka ToMb MMeeT acCUMETPUYHYIO JIOJIMHY, IUIOCKYIO B JIEBOOEPEKHOM 4YacTH U
KPYTOCKJIOHHYIO — Ha npaBoM Oepery. [lluprHa 101MHBI MOXKET JOCTUTATh 5 KM.

Tomb-Siickuil Bogopaszie U ero CKIOHBI - OCHOBHAsl TeoMopdoiornueckas
CTPYKTypa, MMEIoIIasi JOMUHHUPYIOLIEEC PACHPOCTPAHEHHE B Mpelesiax TOpoJCKOM
teppuTopur (a0bc. oTMeTkn u3MeHstores oT 90-110 mo 210 m). OxHako B pe3ynbTaTe
APO3UOHHON  NIEITENIBHOCTH  BOJIHBIX TOTOKOB B  Tpeenax Bojopasiena
chOpMHUPOBATUCh TAaKUE TUIBI pebeda, Kak aKKyMYJISTUBHBINA, aKKyMYJISTHBHO-
DPO3MOHHBI W a0pa3sWOHHBINM, OTIMYAIOIIUECS CTENEeHBIO APOJUPOBAHHOCTH,
MOABEPKEHHOCTU JPYTMM 3K30T€HHBIM T€O0JIOTMYEeCKUM IporeccaMm. CoOCTBEHHO,
aKKyMYJISITUBHasE 4acTh Bojopasnena (abc. orm. or 200 M u Oonee) umeer
OTHOCHUTEJILHO TIOJIOTHH perbed, 3a007I0UeHHBIN B TTIOHUKEHUSIX. DPO3UOHHBIA CKIIOH
Bojopazaena (abc. otMm. 170-190 mo 200 M) - OT MOJOr0 HAKJIOHHOTO JO KPYTOTO
(YKJIIOHBI TOBEpXHOCTH MOTryT jgocturath Oonee 30%), pensed Oyrpucto-
3amaJuHHBIN, OCJIOKHEH OBparaMu, ONMOJ3HSIMHU. AOpa3uOHHBIN CKJIOH BOJOpa3jeia
M0 TPaHUIIAM TEKTOHHUYECKUX OJOKOB KPYTO OOphIBaeTCs K p. TOMb U €€ mpUTOKaM.
B penbede oTueTIMBO TPOCIHEKHUBAIOTCS OTAEIBHBIE YCTYNBl B BHUJIE IOJOTO
HAKJIOHEHHBIX CTyINEeHEeH, O0Opa30BaHHBIX B pe3yJibTaTe OTCTYMAaHUS JIPEBHETrO
IpEeCHOBOAHOTO Mopsi. Penmped Takke OCIOXKHEH OBpPaKHO-OAJTOYHON CEThIO,

OITOJIBHAMM, UMCIOTCS MHOI'OYHMCJIICHHBIC BBIXOJAbl POAHHKOB.
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1.4 IlouBbI

[TouBeHHBII TOKPOB TEPPUTOPUM TMPEJACTABICH KOMIUIEKCOM Pa3JIMYHbBIX
nouBeHHBIX (opM. Kaxapiii reoMopdoNOruueckuil 3JIEeMEHT XapaKTepu3yeTcs
ONPE/ICICHHbIM THUIIOM IMOYBEHHOIO MOKpOBa: MepBas HaAMOWMEHHas Teppaca -
JyTOBBIE, JIyTOBO-00JI0THBIE, TOPGSHUKHU; BTOpask HAANMOWMEHHas Teppaca - MOA30JIbI
U CWJIBHO TOJI30JIMCThIE MOYBBI; TPEThS HAJNOMMEHHAs! Teppaca - JIerpaupOBaHHbIC
Cepble U CBETJIO-CEPhIE TMOJ30JUCThIC, a TaKXE YEpPHO3EMOBUJIHbIC TMO4YBHI. Ha
ydacTKax, IJIe Pa3BUThl YEPHO3EMbI, CEPbIe, TEMHO-CEphIC JIECHBIC MOYBbI, OOBIYHO
pacrpoCTpaHEHBI JIECCOBUIHBIE TOPOJIBI.

BonoTHO-HU3MHHBIE TIOYBBI (HOPMUPYIOTCS OOBIYHO B JAeHpeccusix peibeda
npu OJIM3KOM 3ajieTaHUM TPYHTOBBIX BOA. B Topdax sTux mouB mpeodiianarot
OCTaTKU 3BTPO(HON, pexke Me30TpopHON pacTUTeNbHOCTH. Takue Topda OOBIYHO
XapaKTepU3yrTCs 00Jiee BHICOKON 30HAILHOCTBIO U CTETICHBIO pa3iiokeHus. OObIYHO
OOJIOTHBIE TIOYBBI PACCMATPUBAIOTCS, KAK MEJIMOPATUBHBIN (DOH]T 3eMEb.

1.5 T'uaposorus

PazButne ruaporpaduyueckol ceTd NUIO B YCJIOBHSX IUIOCKON MpenropHoOi
aKKyMYJISITUBHOM PaBHUHBI, CTA0OHAKIOHHOMN K CEBEPO-CEBEPO-BOCTOKY.

IToBepxHOCTHBIE BOJABI fora ToMmckol 00JacTH COCTaBISIOT YacTh OacceiiHa
peku O6u. I'ycrora peunoit cetu Ha Tomb - Siickom Mexaypeube 0,08 km/ km2. Bee
peku OepyT CBOE Hauasio U3 00JIOT, 3a00JIOUEHHBIX YYAaCTKOB M MMEIOT CMEIIaHHOE
nuTaHue (0XKJIeBOe, CHETOBOE, TPYHTOBOE), XapaKTEPU3YIOTCS BBHICOKUM BECEHHUM
nmosioBojibeM. [10 ruaporeoornyeckoMy pekuMy peKd paiioHa OTHOCATCS K TOPHO-
PaBHUHHOMY THITY.

OcHOBHOIl ~ BOJIOCOOpHOVW  apTepuweil  palioHa sBIsSETCS peka Towb,
npaBoOepexHbIil npuToK pexkn O0M, Brajaromias B Hee B Hee B 65 KM HUXKE Topoja
Tomcka. Ee mmuna cocraBiaser 839 kwm, miomaas BogocOopa - 59490 km2. CBoe
HaJyayio peka Oeper Ha roro-zamagHoM ckioHe Kysuernkoro Amaray. Hampamienue
TEeUYEeHUs — ceBepo-3anaanoe. Hanbonee KpynHbIMU MPUTOKAMU PeKU TOMU SBISIOTCS
pexku: Ymanka, bacannanika, Kupruska. B npenenax ropoma pexa Toms sBisieTcs

TUNUYHO paBHUHHOM pekoil. Illupuna pycna B mexeHb coctasisier 500 - 600 m.
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Jonmuna pexn pocrturaer 1.5 KM B IIMPUHY M HMEET XOPOUIO BBIPAKECHHYIO
accumeTpuunyio Qopmy. IlpaBerii Oeper KpyTol ¢ OOJBIIUM KOJHMYECTBOM
OOHa)KEHHBIX KOPEHHBIX MOPOJ Mae030s, MEPEKPHITHIX PHIXJIBIMUA OTJIOKEHUSIMU;
neBbld Oeper mosioruii. CpeaHerojoBas aMIUIUTyJa KojieOaHuil ypoBHA 759 cw.
CpenneronoBoii pacxoj peku Tomu pased 1092 m3/c. [losiBneHue nepBbIX JIeJOBBIX
oOpa3oBanuii Ha p. Tomb B paiione 1. ToMcka B BuJie 3a0€peroB U cajga OTMEYAIOTCS
BO BTOpOM nonoBuHe OoKkTAOps. Tommuua apga 1 % obecneyeHHocTH paBHa 1,3 M.
[IpoAOMKUTENBHOCTD JIEAOCTaBA B CpPEHEM cocTaBisieT 165 nuel. IHTEHCHBHBIN
BECECHHUI ITOABEM YPOBHEM HAYMHAETCA BO BTOPOM JEKAaJe arpens. Y pOBHU BOJBI B
arpesie - Mae 3a CyTKM MOTYT IIOJJHUMAThCS, B cpeHeM, Ha 0,8 M.

[TpopomxuTenbHOCTh BeCEHHETO Jienoxona 10 nuei. I'ogoBoil cTok paBeH 36
kM3. Monynb ctoka 27 m/cek * kM2 - BecHot 1 30 mM/cex * kM2 - J1eToM.

JIeTHsASI MEXEHb YCTaHABIMBAETCS B UIOJE M YaCTO MPEPHIBAECTCS JOKIECBBIMU
MaBoJIKaMu BbICOTOM 10 2,0-2,5 M, HaUMEHBIIUE JIETHUE YPOBHU OTMEYAIOTCS B
aBrycre-ceHTsa0pe. B okTg0pe - Havasie HOSIOpsL XapaKTepHbI JOKJEBbIE MaBOJIKHU C
noabEMOM ypoBHE# Boabl ma 0,7-1,3 m.

[Ipurokn pexkn TomMM MMEIOT 3amagHOE - CEBEPO-3aIIaHOE HAIPABIICHUE.
JonuHbl pek xopoiio pazpadboransl. [IpogonsHbIil Tpoduiib pek UMEeT CTYTIeHYATHIH
xapaktep u 0,002 -0,0035. Pacxosl pedyek B MEKEHb KOJeOmoTes B ipeaenax 1,2 —
1,8 mM3/cex., npu ckopoctu teuenus 0,1 - 0,6 m3/cex. llupuna pycna no 20 - 30 m,
rJiyOrHA HE MPEBBIIIACT 2 M.

Pexxum pek Haxomutrcs B OONBIION 3aBUCHUMOCTHM OT  BBINAJAOIIUX
aTMOC(EPHBIX 0CAJKOB U B MOJTHOM COOTBETCTBUU C PEKUMOM I'PYHTOBBIX BOJI.

Pexa ToMmb OTHOCUTCS K YMCILy KPYIIHBIX MHOIOBOJAHBIX peK. Bona pexn Tomu
NPUHAIJICKUT K TUAPOKAPOOHATHOMY KJIAacCy M HMMEET JIOBOJIBHO HH3KYIO
MUHEpaIU3aI1io, He IPEBBIMIAINIYI0 B Mae mecste 100 mr/m.

1.6 PacTurenbHOCTD

B cBa3u ¢ pazHooOpasuem penbeda U YCIOBUH JPEHUPOBAHHOCTH,
pacTUTENbHBIA  TMOKPOB  OTAMYAeTCs  OOJbIIMM  pa3HooOpasueM. Mectamu

Ha6JIIO,Z[a€TCH CHJIBHOC AHTPOIIOI'€HHOC BJIMAHHC. ITo CXEMCE IIOYBECHHO-
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OOTaHMYECKOr0 palOHMpPOBaAHHs IMpaBoOepekbe peku ToMu BXOAUT B COCTaB
TOMCKOro ImoATaeKHOTO paliOHa, KOTOPBIX SABISAETCA NEPEXOIHBIM OT TEMHOXBOMHOM
TaliTH U COCHOBBIX JIECOB K O€pE30BBIM JiecaM MW JIECHBIM Jiyram. TeMHOXBOWHas
Talira COXpaHWIach JUIIb OcTpoBaMu. OCHOBHBIMH SBIISIFOTCS OEpE30BBIE Jieca U
ocuHa. Ha Bbicokux Teppacax peku TomMu pacTyT COCHOBbIE OOpbl. TpaBsHUCTBHIN
MTOKPOB BBICOKMI U TYCTOM B BUJE JIECHBIX JIYTOB.

[lamman  mpuypoueHsl K  HauOoyiee  BBINOJOKEHHBIM, YAOOHBIM  JJif
CEJIbCKOXO3SIICTBEHHOM 00pabOTKH, 3JIeMEHTaM penbeda C CEpbIMHU, JIECHBIMH,
CBETJIO-CEPBIMM MMOYBaMH. HeratnBHOE BIIMSIHUE CEBCKOXO3SUCTBEHHOIO OCBOEHUS
3€MeJIb YEeJIOBEKOM, MPOSIBIISIIOTCSA B BUJE HaYaJdbHBIX (DOPM 3PO3MOHHOIO Ipoliecca,
BBIHOCA TyMyca U3 BEPXHMX TOPH30HTOB U O€CCTpYKTypHOCTH 3emeinb. Jlyra,
WCIIOJIb3YEMBIE TI0J] CEHOKOCHI, MECTAMH 3apacTaloT JUCTBEHHBIMU NOPOJAMHU, UX
COCTOSIHME U KOPMOBOE€ Kadye€CTBO HECKOJBKO BBIIIE, YEM y BBITOHOB, II03TOMY IS
NOBBILIEHHUS] TPOAYKTUBHOCTH CEHOKOCOB TpeOYyeTCs MOBEPXHOCTHOE YIIyUlICHHE.
HusuHHBIE Jyra OTMEYEHBl PEAKO, Kak NpPaBWJIO, B JOJIMHAX MAJBIX DPEK, H
IIPEACTABIICHBl KPYITHO3JIAKOBBIMU JIyTaMH.

1.7 I'eosnnoruueckoe crpoeHue

PaccmaTtpuBaemblii yyacTOK pacrosiokeH Ha ToMckoM ckiioHe Tomb-Aiickoro
MEXIypeubss W  IPEACTaBIAET  O3CPHO-AUIIOBUAIBHYIO PABHUHY  IUIMOLIEH-
HIDKHEYETBEPTUYHOTO BO3PACTA.

I'eosnornyeckue, ruapPOreOJIOTHUECKUE, HMHKEHEPHO-TEOJIOTUYECKUE YCIIOBUS
ONPEAENSIOTCA TPAHUYHBIM TOJIOKEHUH Ha cowIeHeHUU 3anagHo-CuOupcKoi MminThl
1 Tomb-KoJIbIBaHCKOM CKJIaguyaTON 30HEL.

Bepxuuii crpykrypublii dtax (Pg-Q) HecornmacHO 3aiieraeT Ha CHIJIBHO
JVCIIOMPOBAHHBIX OTJIOKEHUSIX NAJ€0305, MPU 3TOM IPOSIBJIECHUS TEKTOHMYECKUX
IIPOLIECCOB HE CKA3AJIMCh HA COCTOSIHUM U YCIIOBUSIX 3aJ€raHusl.

I'eosnornyeckoe cTpoeHne paccCMaTpUBAEMON TEPPUTOPUU OIPENEIACTCA TEMHU
MIPOIIECCAMH, KOTOPbIE Ha MPOTSKEHUU I€OJIOTMYECKOTO BO3pacTa MPOUCXOJMIIA Ha
naHHOU TeppuTopuu. K HUM OTHOCSATCA MPOLIECChl TEKTOHUYECKOTO MPeoOpa3oBaHMmsl,

3p03PIOHHOI>i 141 aKKYMYHHTHBHOﬁ JACATCIBHOCTH.
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B reonornyeckoM CTPOEHUM NPUHUMAIOT YYacCTHE OTJIOKEHUS Pa3IMYHOIO
BO3pacTa M reHe3uca: OT KAMEHHOYTOJIbHBIX (OTJIOKEeHHs (DyHIaMEHTa, BHIXOSIIETO
Ha MOBEPXHOCTh B 0OPTAaX MaJIBIX PEK) IO YETBEPTUUHBIX (OT CKIOHOBBIX OTJIOKEHUN
Tomb-Alickoro Bojiopaszaeia 10 COBPEMEHHBIX OTJIOKEHUN OUMBI p. ToMB).

1.8 I'maporeosiornyeckue ycjaoBusi

I'maponornueckue  ycioBusi — TeppuTopur  mO.  3oHaimpHas  CraHuus
NPEIONPEACNAIOTCS OCOOCHHOCTSIMH — T€0JIOTUYECKOTO  CTpoeHHs. B paspese
BBIJICTISIFOTCSL  JIBA CTPYKTYpPHBIX dTaxka. (OCHOBaHME TMPEICTABICHO IUJIOTHBIMU
JTUCIOUUPOBAHHBIMU TPEUIMHOBATHIMH MOPOJIAMHU MAJC030sl, HA KOTOPOM 3aJIETaoT
PBIXJIBIE TIECYAHO-TJIMHUCTBIE OTJIOKEHHS ME30-KalHO30MCKOTO Bo3pacra. Poib
pPa3AeIbHOrO CIIOS MEXKAY HHMH BBINOJHSET TIIMHUCTAas KOpa BBIBETPUBAHUS MEII-
ITaJIEOTEHOBOI'0 BO3pacTa, MMEIOIIas INEPEMEHHYIO MOIIHOCTh W IPEACTABICHHAS
BOJIOYIIOPHBIMU TJIMHAMHU. B MJIOTHBIX MOpojax QyHIaMeHTa 3ajJeratoT TPEIUHHBIE,
MIPEUMYIIECTBEHHO HAMOPHBIE BOJBI, KOTOPbIE YACTHUYHO HCIIOJB3YIOTCS ISl HYX
X035CTBEHHO-TTUTHEBOI'O BOAOCHA0XKEHUSI HA TEPPUTOPUU TocesieHus. i phIXIbIX
HOpOJI YexJyia XapakTepHO OJIM3KOE K TOPU30HTAILHOMY 3aJIeTaHne, B COOTBETCTBUU C
KOTOPBIM  BO3MOKHO  BBIJICJICHHE BOJAOHOCHBIX TOPU30HTOB IO  JMUTOJIOrO-
cTparurpadudeckomy mpuHIUny. OcoOble yCIOBUSA 3ajieraHusl TOJ3EMHBIX BOJI
XapakTepHbl MJI1 KOMIUIEKCA aJUIFOBUAIBHBIX OTJOXEHUN IOCTATOYHO XOPOLIO
pa3BuTol  ruaporpaduueckot cetu. Ilom3eMHble  BOJABI  BEepXHEH  YacTu
T'HJIPOre0JIOTHYECKOIO pa3pe3a UCHBITHIBAIOT Hanboyiee MHTEHCUBHOE TEXHOTEHHOE
BO3JICICTBUE M CaMH, B CBOIO OYEpEllb, OKAa3bIBAIOT CYIIECTBEHHOE BIIMSHUE HA
YCIIOBHUSI JKU3HEACSITEIIbHOCTU MTOCEJICHHUS.

B cooTBercTBUM € OCOOCHHOCTSIMHU 3aJieTaHHsi BOJONPOHUIIAEMBIX TOPHBIX
nopoA, OOIMMMH YCIOBUSIMU UX MHUTAHUS M Pa3rpy3KHd B Mpeaenax TEPPUTOPHUH 1.
3onanbHass CTaHLUMS MOXHO BBIJEIUTH: BOJOHOCHBIM TOPU30HT YETBEPTHUUHBIX
OTJIO)KECHUW, BOJAOHOCHBIM TOPU30HT HEOTCH-NAJECOTE€HOBBIX  OTJIOKECHUH U

BOJOHOCHBINM KOMIUIEKC MaJI€030MCKUX OTIOKECHUN.
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Tabnuma-2 OcHOBHBIE CBEIEHUS IO BOAOHOCHBIM TOPU30HTAM M KOMILJIEKCaM

HaumenoBanue Pacnipoctpanenue | I'myOuna VY nenbHble Hcnons3zoBanue
BOJIOHOCHOI'O 3ajeranus/ | neOuTHl, J1/cek
ropuzonTa (BI', BK) MOILIHOCTb,
M
-BI' TUIA | IPAKTUYECKU ot 0 1o 10/ | He3HAUMUTENbHBIE | B XIIB HE
«BEPXOBOJIKI» MTOBCEMECTHO 1o 5 y4acCTBYIOT
BI' B ueTBepTHUHBIX 0TIIOKEHUAX aQ3-4:
-BI' Hm3kux teppac | moiimbel  pex, I |or 0 mo 5/ 0.19-6.94 XIIB  oguHOYHBIMU
HAJIIL. TEPPaChl 10 10 CKBaXUHAMHU,
KOJIOAIIAMH
-BI" Bricokux Teppac | | -11 manam. | or 0 mo 25/ | 0.07-0.24 XIIB OoauHOYHBIMU
Teppachl 1o 10 CKBO)XMHAMH,
KOJIOJILIAMH
-BI' B HEOreHOBBIX | JIOKAJIBHO B | 15-25/ B | H.C. CYIIECTB. pOJU B
oTioxkeHusix N2Kc¢ | mpeaenax MPOCIIOAX XIIB He urpatot
BOZIOpa3zesna TIECKOB
BK B najieoreHoBBIX | IOBCEMECTHO 10-55 / nmo | neOuthl CckB. 3- | UCMONB3yETCS IS
OTJIOKEHUSX: 40 41, HaniopHble LEHTPAJIM30BAHHOT O
- JIarepHOCaJCKO- XIIB, IITB ropoaa
FOPKOBCKO-
HOBOMUXAaIJIOBCKUI
Ko-Pg (kopa | BOIOYHOPHBIE OTIOKEHUS
BBIBETPUBAHNSA)
Menossie JIOKQJIbHO MaJIOBOJIO-
oTaoxeHus, Kz OOMJILHBIHI
KameHHOYTONBbHBIN, | TOBCEMECTHO 0 1o | neobutsl ckB.0.1- | uconp3yercss I
C1 100/Bckp. | 5.8, HanopHBIE XIIB ropoma (Ha
6omnee 10 OTJIETTbHBIX
B0J103200pax)

[Ipumeuanune: BI' — BomoHOCHBIN TOpu30HT, BK — BOAOHOCHBI KOMIUIEKC,

XIIB — XO3sUCTBEHHO - MHUTheBOe BojaocHaOxkeHue, [ITB — mpous3BOACTBEHHO -

TEXHUYECKOE BOMOCHAOKEHHUE.

Bo/ioHOCHBINT KOMIUIEKC YETBEPTUYHBIX OTJIOKEHUM BKJIOYaeT B ceOs

BOJIOHOCHBIE TOPU30HTBI HU3KUX Teppac pek Tomu m Ymanku, BBICOKHUX Teppac p.

TOMB, BOoaoOpasaciia U €ro CKJIIOHOB, a4 TAKIKC rOPpU30HTbI BEPXOBOJAKH.

Ha Huskux Teppacax p. Tomb BepXOBOJKa HAOIIOJAETCS BIOJb MX 3aKpauH

CeBepHEEe YCThsl p. YIaika, 3aHUMaeT OOIIMpPHBIC IUIONIAAU paiioHa yiu. JlambHe-

KimroueBckoi 10 KeJe3HOM JTOpOrH W Jiajee Ha ceBep MEePEXOAMT B 3a00JI0UYCHHBIC

TEPPUTOPUH, TEpPEyBIAKHEHUE KOTOPBIX chopmupoBaHo cTokoM p. Kupruska.

[[InpokoMy pacIpOCTPAHEHHIO BEPXOBOJKH CIHOCOOCTBYIOT:

IJIOCKUN  penbed

IMOBCPXHOCTHU TEpPpPAC, B THUIOBBIX YaCTAX, YaCTO HMMCIOIIUX O6paTHI>IC YKIIOHHI,




HaJIu4yue MHOTOYHCIICHHBIX MECTHBIX 3aIajiuH, 3aperyJupoBaHHOCTb
MIOBEPXHOCTHOI'O CTOKAa. A TaKkXe IUIAHUPOBOYHBIE PadOTHI, B MPOLIECCE KOTOPBIX
(bOopMUPYIOTCS TOPU30HTHI HACBHIITHBIX TPYHTOB, UMEIOIIUX PHIXJIOE CIOKEHHE.

['Opu30HTEI BEPXOBOAKM MPUYPOUYEHBI K CYNECUYAHBIM PA3HOCTSAM IOPO/,
MOKPOBHBIM CYIJIMHKaM, OCOOCHHO TYMYCHPOBaHHbIM U WJIOBBIM, OOJOTHBIM
OTJIO)KEHMSIM U HACBIMHBIM TpyHTaMm. ['nmyOuna ux 3aneranust ot 0,5 g0 4-5 M,
MOIIIHOCTU TMEPEYBIAKHEHHBIX 30H 3aBUCAT OT WHIMBHIYAJIbHOIO CTPOEHUS
YYaCTKOB Pa3BUTHUSI BEPXOBOJOK M B3aMMOOTHOILIECHHI C TOPU30HTAMH TPYHTOBBIX
BOA. B TBUIOBBIX 4acTsIX Teppac BepXOBOAKa. B COBOKYMHOCTH € TOpPU30HTOM
IPaBUIHO-TAJEUYHbIX OTJOKEHUU, (POPMUPYET HEPA3PHIBHYIO 30HY HACBHIIICHUS, IO
Mepe TNPUOIMKEHHS] K PEKE CO3/1aeT CIO0XHbIE B3aMMOOTHOLIEHUS C YPOBHSMU
TPYHTOBBIX BOJA. A B HENOCPEACTBEHHOW OJM30CTH K OpOBKE Teppac, B CBS3H C
JOCTATOYHO XOpOILIMMHU YCIIOBUSIMHU JIPEHUPOBAHUS, HaOI0aeTCs
MPEUMYIIECTBEHHO B HACBIITHBIX TPYHTAaX.

BogooOunbHOCTh  00pa3oBaHMid, COAEp)KALIUX BEPXOBOAKY, HHU3Kas —
yAeNbHbIE TEOUTHI JIJIsl HACKIMHBIX TPyHTOB He npesbimatoT 0,03 1/c u 0,96 n/c — nns
WJIOBAaTBhIX CYIJIMHKOB B €CTECTBEHHOM 3ajieraHuu. YacTo BepXoBOJKa HMEET
CE30HHBIM XapakTep. A i1 NOCTOSHHO JEUCTBYIOIIMX TOPU30HTOB XapaKTEPHBI
3HAuUMTEJbHBIE KoJieOaHusi ypoBHEH. BepxoBogka BbICOKuX Teppac p. Tomb
JIOKaNU3yeTcss B BHJIE JBYX OOJbIIMX OOJacTed, OXBaTbiBas LIEHTPAJIbHYIO 4YacTb
Mexaypeubss ToMb-Y1IalKa B F0)KHOW MOJIOBUHE TOPOJAa U y4acTOK B palloHe besoro
o3epa (1. ToMck).

BepxoBosika 0KHOM YacTH TOpoja MpUypOYEHA K CYIMecsM, CYTrJIuHKaM |
HACBHIMTHBIM TPYHTAM TPEThEU Teppachl U CKJIOHA BOJIOpA3/Ieiia, 3aJieracT Ha TIIyOrmHaxX
or 1,5 no 8-8 M. dhopmMupoBaHHIO €€ Ha TpeThed Teppace CIOCOOCTBYET HAIMYUE
CJIOEB U JIMH3 IJIOTHBIX CYTJIMHKOB, MHOT/IA WJIOBBIX, @ TaKXK€ TJIMH, 3aJeTaloluX B
OCHOBAHMM CYNECYAHO-CYIJIMHUCTBIX OTIOXkeHW. Ha ckioHe Boxopaszzena
BEPXOBOJIKA MpPUYpPOUYEHA, TJAaBHBIM 00pa3oM, K IOJAOLIBE JIECCOBHJIHBIX
o0pa3oBaHMii, MOACTUJIAIOIIMXCS JETPAAUPOBAHHBIMU CYTJIMHKAMU, CIYKallUMU

OTHOCUTEJIBHBIM BOJOYIOPOM. YPOBHHM TMOJ3EMHBIX BOJ (HOPMHUPYIOT XOPOIIO
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MPOCIEKUBAIOIINE KyIoja pacTekaHus ¢ orMmerkamu 134-136 M abc. BBICOTHI,
MPUYPOUYECHHBIMU K BOJIOPA3/ICNbHBIM Yy4acTKaM M CHUXkawommmucsa a0 114-124 m k
nepudepuu MmIonaau pa3BUTUS BEPXOBOIKU

BOIOHOCHBIN TOPU30HT HU3KUX TEeppac OOBEIMHAET OTJIOKEHHS HU3ZKOM U
BBICOKOW MOWM U IE€pBOM HAANOWMMEHHOM Teppackl. OCHOBAaHHMEM JUIsI TaKOTO
OOBEUHEHUSI CIY)KUT HalMyue OJM3KUX 110 BBICOTHBIM OTMETKaM I[OKOJICH,
MEPEKPHITHIX MPAKTUYECKU €IUHBIM TOPU30HTOM IE€CUAHO-TPABUMHO-TAJICYHUKOBBIX
OTJIO)KEHUH. MOIIHOCTh OTJIOKEHMH Kojeonercs oT 6,1 mo 13 M, B KpoBie HX
3aJleraloT CYIVIMHKHU, TJIMHBI C TPOCIOSIMM I€CKa, WHOIZA WioBaTble. [ OpH30HT,
HEOJHOPOJIHBII MO0 COCTAaBY U CTENEHU MPOMBITOCTH OTJIOKEHHH, COJEPIKUT MOPOBBIE
MO/I3€MHBIE BOJIbI HAITOPHO-O0E3HAIIOPHOTO THUIIA, TUAPABIMUECKH TECHO CBSI3aHHBIC C
MOBEPXHOCTHBIMU BoAamMu pek Tomu u VYmaiku. ['myOuHBI 3ajieraHusi KpOBIU
BOJIOHOCHBIX OTJIOKEHUH 3aBUCST OT CTPOEHHUS pa3pe3a, THIICOMETPUUECKUX OTMETOK
penbeda u konedmorca ot 5,5 o 22 m. Bomusu pycna p. Tomb BOJZOHOCHBINM
TrOpU30HT OE3HAMOPHBIN, K 3aKkpauHaM Teppac MpUOOpeTaeT Hamopbl 10 7 M Haj
KpOBJIEd BOJOHOCHBIX OTJIOXKEHHUW M YPOBHHM YCTAHABIMBAIOTCS Yy MOBEPXHOCTH
3eMiau. B mepuoa maBOJAKOB HAmoOphl MOJA3EMHBIX BOA 10 6-7 M - sBJICHHE
noBceMecTHoe. BoJ0oOOMIBHOCTH  OTJIOKEHHWH  HEpaBHOMEpPHA, 3aBUCUT  OT
IPaHYJIOMETPUYECKOTO COCTaBa U IPOMBITOCTH BOJOBMEIIAKOIIUX MOPOJI H
xapaktepuzyercsi yaenbHbiMu aedoutamu ot 0,19 no 6,94 n/c. OunbTpalimoHHBIC
napaMeTpbl MOPOJ TakKe€ HM3MEHSIOTCS B IIMPOKUX Mpeaenax. MUHUMalbHbIC
3HaueHus K03 (PUIMEHTOB (GUIBTPAIIMU COCTABIAIOT 1-2 M/CYT, MAKCUMAJIBHBIE - J10
70-80 m/cyt. Hanbosee xapakTepHbIMU BEIMUMHAMU MOTYT cuuTathes 20-30 m/cyT.
B otrmenpHBIX choydasx OTMEYArOTCS AaHOMAJIbHO BBICOKHE (DHIIBTpAIMOHHBIC
CBOMCTBA TAJICUHUKOB - MIPU HaJIMBaX B OYpOBbIE CKBAXKUHBI, BHITIOTHEHHBIX B 1957 T.
MOJIYYCHBI yJIeTbHBIE BOJOMOINIONIEHUI a0 584 1/MUH, YTO OPUEHTHUPOBOYHO
COOTBETCTBYET 3HaueHUsM ko3 durmenta dpunpTpanuu nopsaka 100 m/cyT.

[lo cocraBy BOABI TUAPOKAPOOHATHBIE KaJbLIMEBO-MAarHUEBLIE, pEXKE

MarHUEeBO-KaJIbIIMEBIE U KaIbIIUEBO-HATPUEBBIC, C MUHEepanu3anueit 0,19-0,6 r/m.
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BoaoHOCHBIN TOPU30HT BBICOKHX Teppac OObEOUHSET OTIOXKEHHUS BTOPOH U
TpPEeThell Teppac W pa3BUT HA OOJNbBIIEH TEPPUTOPUH TOopoia. B 10HOI moJoBHHE
ropofa OH BBINOJHAET MPAKTUYECKH BCIO IUIOMIAAL MEXIypeubss Tomb-YInanku, B
CEBEpPHOW €My MPUHAJICKAT OOLIMPHBIE TEPPUTOPUH 3AMATHOTO CKIOHA JOJUHBI P.
Tomb. B 105)kHOM yacTu ropoja OOBOJHEHBI OTJIOKEHHS BCEX BBICOKUX Teppac, B
CEBEpHOM - TpEThd TEppaca paclojoKeHa BBIIIE YPOBHENM TIPYHTOBBIX BOJ.
Bo/1oHOCHBIMU SIBJISIFOTCSI TIECKH, CyNEecH, WMHOrAa (B IOXKHOM YacTH TOpoja B
OCHOBAHWHU BTOPOW TEPPaChl, JUH3bI U IPOCIION HA CKIIOHE BOAOPA3/eia) raJICHHUKHU.
Boapl mopoBoro Tuma, Kak MpaBWiIO, O€3HANOpPHBIE, HO HMHOI/AA MPUOOpETaroT
MECTHBIC HAIOPbl 3a CUET HAJIWYMS MEPEKPHIBAIOIIUX CJIOEB M JIMH3 CYTJIMHKOB U
[JIMH, 3aJIETAal0T HAa PA3HOBO3PACTHBIX OTJIOKEHUSX. B FOKHOI YacTU TOpOJCKOM
TEPPUTOPUU ITO OOBIYHO OTJIOKEHUS KOPBI BRIBETPUBAHUS HUKHE KAMEHHOYTOJIBHBIX
oOpa3oBaHuii, B OOJBIIMHCTBE CBOEM CITyKallli€ BOJOYIIOPOM; B CEBEPHOM YacTH B
OCHOBAaHWU BOJIOHOCHOTO TOPU30HTA 3aJIEral0T CYTJIMHUCTO-TJIMHHUCTBIE PA3HOCTH
MOPOJ, JIarepHOTOMCKOM M HOBOMHXAMJIOBCKOW CBHT, 3a4aCTyH0 BBIKAIIMBAIOIIUECS
WM, B CUIy (aruaibHOW HW3MEHYMBOCTU, 3aMEHSIONIUECS CYNeCUaHO-TIeCYaHbIMU
OTJIOXKEHUSIMU, U TOTJa BOJOHOCHBIA TOPU3OHT MMEET TECHYIO0 THAPABIMYECKYIO
CBSI3b C HWKE 3aJIEralolllMMH OTJIOKEHUSIMU TajeoreHa. B oTnenbHbIX ciiydasx, Ha
TUIICOMETPUYECKH MPUIIOAHATHIX Yy4YacTKax, TI€ OTJIOKEHHS MaJleOreHa 3ajeraroT
BbIlllE 0a3uMCOB JIPEHUPOBAHMS, IE€CUAHbIE TOPU3OHTHI MaJ€OreHa W OTIOKEHUMU
TEPPACOBOTO KOMILIEKCA MPAKTUYECKH (POPMHUPYIOT €IUHYIO CHUCTEMY, B KOTOPOM
OT/IeJIbHBIC TOPU3OHTHI MOTYT OBITh BBIICJICHBI JIUIIH TI0 (POPMATBHBIM ITPU3HAKAM.

MomtHocTd ~ OOBOJHEHHBIX  OTJOXKEHUM  pa3HooOpasHbl.  HawmOonee
XapaKkTepHBIMU SIBIISIIOTCS 3HAYeHUsI 8-12 M, Ha OTHENbHBIX yYacTKaX OTMEUYEHBI
MortHOCTH 70 20-25 M (Ha BTOpOM Teppace B IOKHOM YacTh TOpoja). YPOBHH
MO/I3EMHBIX BOJ MMEIOT abcomoTHbie oTMEeTKH OT 80- 10 130 M B ceBepHOU YacTu
ropoga 1 ot 80 mo 115 M - B roxHoil. HanpaBneHue moToka OpHUEHTUPOBAHO B
CTOPOHY OCHOBHBIX Jpe€H - pek Tomu, Ymaiiku, Kupruszku. YKIOHBI MNOTOKa
KOJIEOMIOTCSI B MIUPOKUX Tpeaenax. Ha mexmaypeubsix ypOBHH TOPHU3OHTAJIBHBI, B

obJsiacTu TpaH3uTa UMEIOT YKJIOHKI nopsiaka 0,005-0,1. I'myOunbl 3aneranus ypoBHEH
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3aBUCAT OT TeOMOP(OJIOrHUYEeCKOr0 U TUIICOMETPUUYECKOTO TMOJIOKEHUS TOYKH.
MuHUManbHbIE 3HAYEHUS OHM MUMEIOT B 3aKPaMHHBIX YACTAX M y MOAOLIBBI BTOPOU
Teppacel, a TakXe B TajlbBerax HamOojee TIIyOOKO BpE3aHHBIX JIOTOB. 37€Ch
MOJ3EMHBIE BOJIBI YACTHYHO PA3rPyKalOTCid W YacTO CO3J1al0T 3adosiaunmBaHue. B
npejenax IUIOIIAJeH pa3BUTHUS TPETbEW Teppackl U CKJIOHA BOJOpa3liena ypOBHHU
OOBIYHO pacmojoKeHbl Ha TiyOuHax 15-20, a uHoraa (paiion BockpeceHckol ropsl) -
Ha TiryonHax 6osiee 40 M. BomooOMIBHOCTE OTIIOKEHHUH U3y4eHa cl1a0o, HO, B TIEJIOM,
HEBBICOKAsl. YJIENbHbIE 1€OUThl €IUHUYHBIX CKBAXKHH, PAaCIOJIOKEHHBIX B IMpejaeax
CKJIOHA Bojopazaena, coctasisiiu 0,07 - 0,24 n/c. Yaensusii nedur 0,25 - 0,3 n/c
ObLI TOJy4Y€H W3 CKBAXKHUH, MPOWJIEHHBIX Ha TpeThed Teppace. KoadduimeHTs
¢uibTpaM MECKOB, [0 OPUEHTHUPOBOUHBIM OLIEHKaM, cOcTaBisioT 3-5 m/cyt. Ha
TEPPUTOPHUH ropoaa (PUKCUPYETCs HATMYUE POJTHUKOBOM pa3rpy3Ku MOA3EMHBIX BOJ
3TOr0 BOJOHOCHOTO TOPU30HTA. VICTOUHHMKM HUCXOISALIErO THUIIA XapaKTEPU3YHOTCS
neoutom 0,3-0,5 i/c.

[To XxuMHUYECKOMY COCTaBY BOJIbl THAPOKAPOOHATHBIE KATbI[MEBO-MAarHUEBbIE C
mMuHepamm3aiuei 10 0,36 r/m.

[Ipr wW3ydeHMM THUAPOrEOJIOTHYECKUX YCIOBUM [JJIl aHAW3a yCIOBUHI
CTPOUTEIBHOIO OCBOEHUS TOPOJCKON TEPPUTOPUU B BEPXHEH YaCTH T'€0JIOTMYECKOTO
paspesa Mo MAPOJAMHAMUYECKOMY IPUHLUITY, ONPEAEISIIONIEMY CXOJHBIE YCIOBHS
MUTaHUS U Pa3rpy3Ku MOJ3EMHBIX BOJI, YCJIOBHO BBIACISIETCS BOJOHOCHBINA TOPU30HT
Bojopazaena. OH OObEeIUHSET MPEANONOKUTEIBHO PAa3HOBO3PACTHBIE MOPOJIbI
(MOKpOBHBIE CyOa’palibHbIE CYIJIMHKU U CPEIHE-BEPXHEUETBEPTHUUHBIE OTJIOKEHUS
TaWTUHCKOM CBHUTBI), B KOTOPBIX Oylarojaps BBICOKOMY T'HIICOMETPUYECKOMY
MIOJIOXKEHUIO TEPPUTOPHUH, TOJI3EMHBIE BOJIBI XOPOIIO JIPEHUPOBAHBI, 3AJETAIOT HA
OonpmIMX  TIyOMHAX, OObIYHO mpeBblmaronmx 25-30 M, W COXpaHSIOT
CaMOCTOATEJIbHOE 3HAY€HWE JIMIIb [PU HAIUYUM TJIUHUCTOTO BOJHHCTOIO
BOJOYIIOpa, HAa KOTOPOM OHH COXpaHsloTcsd B 3amaguHax. llecku u cymecw,
cllararollMe €ro, 3aJeraloT Ha OTJIOKEHUSAX IMajeoreHa, NPEICTaBICHHBIX BCEMHU

JIUTOJIOTUICCKUMHU PA3HOCTAMU OT IICCKOB a0 TIJIMH. HpI/I BBIKIMHUBAHUHN H
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danuanTbHOM 3aMEIIEHUU TIWHUCTBIX TIOPOJ TECKaMHU | CYINECSIMH, YpPOBHU
MOA3EMHBIX BOJI, KaK MIPABUJIO, YCTAHABIUBAIOTCS B NAJICOT€HOBBIX OTJIOKEHHUSIX.

VYcaoBus 3aneraHusi MOpoJA BOJOHOCHOIO TOPU3OHTA (YEpellOBaHUE MOPOJT
pa3TUYHOM CTENEHW TMPOHHMIIAEMOCTH M OTAAJICHHOCTh 00JIaCTe pas3rpys3KH,
NPUYPOUCHHBIX K JOJMHAM pEK) OJaronpusiTHbl JUIsi pPa3BUTHUS TOPU3OHTOB
BEPXOBOJIOK HA OOUIUPHBIX TIIOMIAISIX.

CHELHUAJIBHASA YACTD

2 Cuctembl BogocHAOkeHus 1. 3oHaAbHAss CTaHuMs

CrpykTypa cUCTEMbI BOJIOCHA0XEHUSI 30HAIBHEHCKOTO CEIbCKOTO MOCEICHUS
COCTOMT U3 JBYX JKCIUTyaTallMOHHBIX 30H - 1. 3oHanbHas Ctanuus u 1. [lo3gHeeso.

BonocHabxxeHre HaCENEHHBIX IMyHKTOB OCYIIECTBISIETCA W3 TOJI3EMHBIX
HMCTOYHUKOB.

[leHTpanu3oBaHHbIE CUCTEMBbI BOJIOCHAOKEHUS HMEIOTCS HAa TEPPUTOPUHU II.
3onanbHass Cranuus u 1. [lo3nHeeBo. B yka3aHHBIX HACENEHHBIX MyHKTAaX BEIETCA
J00bIYa TIOJA3EMHBIX BOJ JUISi MUTHEBOTO, XO3IMCTBEHHO-OBITOBOTO BOJAOCHAOXKEHUS
HACEJICHUS U TEXHOJIOTMYECKOTO O0OECIeUeHHUsl CEIbCKOXO3AMCTBEHHBIX OOBEKTOB,
MPEANPUATANA U YUPEIKICHUM.

OO6cnyxuBaHue CUCTEM LEHTPAJIU30BaHHOTO BOJIOCHA0KEHUS U
BOJIOOTBEJECHUSA B 30HAIIBHEHCKOM CEJIbCKOM TOCEJICHUU Ha MpaBax XO3SIMICTBEHHOTO
BEJICHUSI BOJ03a00PHBIX COOPYXEHUM M CeTel OcCylIecTBIsieT MyHHIMIAIbHOE
MpeanpuaTie 30HAIBHEHCKOTO celbcKkoro moceneHuss «Ciyx06a KOMMYHAJIBHOTO
cepBucay (manee — MII 3CII «Cnyx0a KoMMyHaJabHOTO cepBucay). OOmas
MPOTSHKEHHOCTh BOJIONIPOBOJIHBIX ceTel B 30HAJIBLHEHCKOM CEJIbCKOM TOCEICHUU
coctaBisier 21169,3 M. Bce CKBaXWHBI, pAacHOJIOKEHHBIE Ha TEPPUTOPUH
30HAJILHECKOTO CEJIbCKOTO TIOCEJICHUs, pa0OTal0T Ha HEYTBEPXKIACHHBIX 3amacax
MOM3EMHBIX BOJ. XapaKTePUCTUKH BOJI03a00pPHBIX COOPYKEHHM IO HACEJICHHBIM
MyHKTaM MPUBEEHBI B Ta0IHIIE 3.

B 3oHanbHEHCKOM CEIbCKOM MOCEIIEHUH PaCIoyIokKeHbl 18 CKBaKMHA B TOM

qucie 1 ckBaxkuaa B 1. [lo3aHeeBo.
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Tabnuma 3 — XapakTepucTUKH BOJI03a00PHBIX COOPYKEHUH 30HATBHEHCKOTO CEITLCKOTO MOCETICHUS

Jebur I'mybuna | KommgecTBo
Ne i/ | Pacnonosxenue ckBaxkuubl | Kackan No CKBasKMHBI Ton  BBOMA B CKBa)KHMHBI, CKB2KWH, | BOJOHAIOPH
IKCILTyaTaIUIo 3
M°/gq M BIX OarreH

1 1. 3oHanpHaa Cra”Huus Kackam Ne 2 7-94 1994 25 115
2 1. 3oHanpHaa CraHuus Kackam Ne 2 6-95 1995 15 123
3 1. 3oHanbpHasg CTaHmus Kackam Ne 3 11-549 1986 42 110
4 1. 3oHanpHaa CraHuus Kackag Ne 3 11-550 1986 42 110
5 1. 3oHanbHasgs CTaHIus Kackam Ne 4 5-95 1995 18 123
6 1. 3oHanbHasA CTaHIusg Kackang Ne 4 6-94 1995 18 123
7 1. 3oHanbHasa CTaHIus Kackag Ne 5 2-97 1997 30 101
8 1. 3oHanbHas CTaHIus Kackam Ne 5 3-97 1997 25 101
9 1. 3oHanbpHasA CTaHIus Kackang Ne 6 5-97 1997 25 120
10 1. 3oHanbHas CTaHIus Kackam Ne 6 6-97 1997 25 120
11 1. 3oHanpHas CraHnus Kackamx Ne 7 1/2003 2003 25/30 130 5
12 1. 3oHanbHasg CraHius Kackazm Ne 8 2/2003 2003 25 107

n.3onanenas Cmanyus, yi. 3a
13 Conneunas, psaoom  co 1994 6 131

cxsaocunon Ne 43/70

n. 3onanvnas Cmanyus,
14 VL. .HeCHafl, psaodom  co saKoHcepeuposa 4a 1994 54 125

cxeaocurnou Ne 20/78 bl
15 n. 3onanvnas Cmanyus 34-70 1970 14/20 106
16 n. 3onanvras Cmanyus, 61-86 1986 12 113

ya. Ceemnas
17 n. 3onanvnas Cmanyus 513 1955 6 105
18 1. ITo3gaeeBo 44-71 1971 6 153 1




Ceenenust 0 (paKTUUECKOM U MTPOEKTHOM JIeOUTE KacKaJ0B CKBAXHH (C yIETOM

MMPOU3BOAUTCIBHOCTH YCTAHOBJICHHBIX HaCOCOB) IIPHUBCIACHLI B Ta6J'II/II_[€ 4,

Tabmuua 4 — JlaHHble O (AKTUYECKOM U TPOEKTHOM JIeOUTE CKBaKHH

(KackaioB)
IpoexTHasi MakcuMajibHasi | @akTHYecKas MaKcUMaJbHas
Kackan
(MUHUMAJIbHAS) (MUHHMAJIbHAS)
CKBaKMHBI 3 3
NPOU3BOUTEIbHOCTD, M°/4 NPOU3BOIUTEIbHOCTD, M°/4
Kackag Ne 2 30 (25) 12 (12)
Kackam Ne 3 42 (42) 10 (10)
Kackag Ne 4 18 (15) 12 (12)
Kackang Ne 5 30 (25) 10 (0)
Kackan No 6 25 (25) 16 (4)
Kackan Ne 7 30 (25) 10
Kackam Ne 8 25 16
Hroro 200 (181) 86 (64)

I[aHHI)Ie 0 MaKCHUMAJIbHOM IIPOCKTHOM H

ITOKA3aHbl HA PUCYHKE 2.

MakcumalibHasi IPOU3BOAUTEIbHOCTH
KacKaJaoB, Ky0. M/4
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(dbakTHIECKOM Je0UTe CKBaXHUH

LLalal

Kackan Ne 2 Kackax Ne 3 Kackam Ne 4 Kackax Ne 5 Kackag Ne 6 Kackag Ne 7 Kackax Ne 8

H]IpoekTHas ® QakTHyeckas

Pucynok 2 - CpaBHUTENIbHBIM aHAIN3 MPOU3BOJUTEIIBHOCTH BOJA03a00PHBIX

COOPYKEHUU

N3 Tabmuiel 4 ¥ prcyHKa 2 BUIHO, 9TO (DaKTUYECKUH MaKCUMaIbHBIA JTeOUT

CKBQ)XMH 3HAUUTEJIbHO HUXE MPOEKTHOTO M cocTaBisieT 43 % OT MaKCUMAaJIbHBIX
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POEKTHBIX 3HaueHn. Hanmenpmii pakTrueckuii 7eOUT CKBaXKUH — HA Kackaaax Ne
3uNes.

OO61ast mpOTsHKEHHOCTh ceTel cocTaisieT 21169,3 MeTpa U BBINIOJIHEHBI OHU
M3 TaKuX MaTepualioB, KakK NOJMATWIEH (mpoTsikeHHOCTh 10645,8 ™),
METAJIOTUIACTUK (MPOTSKEHHOCTh 277,3 M) U ctaiib (MpoTshKeHHOCTh 10246,2 ™).
AOOHEHTBI CHUCTEMBI BOJOCHAOXKEHHUS TPEJICTABICHBI MHOTOKBAPTUPHBIMU U
WHJIMBUAYAJIbHBIMU KWJIBIMUA JJOMaMHU, U OFO>KETHBIMU OpraHU3alUsIMHU.

OT KackaJoB CKBOXHH BOJA TIIOCTYyMaeT K CTAaHIMH OO0e3KeIe3uBaHusl.
TexHomornyeckass cxeMa KOMIUIEKCA OYMCTKM Noka3zaHa B Ilpumoxenun 3. Biok-

cXeMa CTaHIMK 00e3KeNe3nBaHNs MMOKa3aHa Ha PUCYHKE 3.

Uucras
He ouniennas Aopaus Pesepayap

BOJIA
|:‘> |:‘> OunpTparnms |:‘> . |:‘> 00e33apaxuBaHKe |:§
Bojka BO3IyXOM Tpan YHUCTOM BOIBI P

B npenax

Pucynox 3 - briok-cxema ctaniuu o0e3xene3uBanus . 3oHanbHas CTaHius

Crannus o0e3Kere3uBaHus BKIIOYAET B ce0s:

— JIBC BEHTWJISATOPHBIE TPATUPHH,

— HAITOPHBIE U OCBETUTENIbHBIE (DUITBTPHI;

— YCTaHOBKY 00e33apakuBaHus BOAbI (OaAKTEPHUITMIHBIC JTAMIIbI);

— HaKOMMUTEIbHBIE €MKOCTH 3amaca IMUTheBOM BOjaBI (00bemMom 250
M3 KakIasn);

- AJIEKTPOHACOCHBIE arperatbl BTOPOTO MOIbeMa JIJISl TTOAa4d BOJIbI
Ha HaMOpHbIE GUIBTPHI U OAKTEPHUIIHIHYIO YCTAaHOBKY;

- KOMITPECCOp IS TOJaud C)KAaTOTO BO3JyXa B OCBETHTEIIBHBIC
(GUIBTPHI B MIpOLIECCE B3PBIXJICHUS QUIBTPYIOLIETO MaTepuaa;

- AJIEKTPOHACOCHBIE arperaTtbl BTOPOTO MOIbeMa JIJIsl TTOa4d BOJIbI

Ha KOTEJIBHYIO U B PACIIPEAECIUTEIBHYIO CETh.
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Hcxoanas Boja MOCTyMaeT K TpajupHsM, Tne mnpoucxomuT aspauus. [locne
TpagupeH BoJa CAaMOTEKOM TOCTYMAET B JBa MPOMEXYTOUYHBIX OTCTOMHHUKA 00BEMOM
30 M3 kaxapli. B 6akax OTCTOMHMKAX MPOMCXOMUT JalbHElIIee OKUCICHUE JKENE3a,
oOpasyetrcsi ocamok. M3 0akoB Boja HacocaMd TIOJIa€TCA HA OCBETHUTEIIHHBIC
GUIBTPBI, U3 KOTOPHIX IMOJ OCTATOYHBIM JABJICHHMEM MOCTyHaeT B JBa Oaka 3amaca
NUTHEBOM BOABI 00beMOoM 250 M° Kaxabli. B kauecTBe (DUIBTPYIOIIEro MaTepHana
OCBETUTEIBHBIX (PUIBTPOB UCHOIB3yeTcs amboutodup. [IpoMbiBka OGakTepUIIUAHON
YCTaHOBKH OCYIIECTBIISIETCSI pacCTBOPOM LIaBeNeBOM KUCIOTHL. Ilpu cpeaHeuacoBoi
IPOM3BOJAMTENLHOCTH CTAHIMKM O0e3Kele3uBanusa, paBHoi 60 m3/gac, B pabore
JOJKHBI HAXOAUTHCS 4-5 QUIBTPOB.

B nmpouecce skcmiyaTaluu OCYIIECTBISETCS XHUMHMUYECKUHA KOHTPOJIb 3a
Ka4eCTBOM MCXOJHOM M ouunieHHOM Boabl. KoHTposs ocymectBisercs MII 3CII

((CJIy>K6a KOMMYHAJIBHOI'O CCPBHCA».

3 Cucrembl BO100TBeAeH s 1. 30HAIbLHAA CTaHIMS.

Cucrembl IEHTPAIM30BAHHOTO BOJIOOTBEACHHA B 30HAJBHEHCKOM CEJIHCKOM
MOCEJICHUN OpraHUW30BaHa TOJbKO B M. 30HainbHas CtaHuus. BomooTBeaeHue B .
[To3nHEEeBO OCYIIECTBISETCS WHIUBUAYAIBHO B BBITPEOHBIE SIMBI C TOCJIEIYIOIICH
OTKAUKOM, BBHIBO30M WJIM CJIUBOM B ILIEHTPAJIM30BAHHBIC CETH BOJIOOTBEACHUS II.
3oHanbHas CtaHius uian r. TOMCK.

OO6mass TPOTSHKEHHOCTh KaHAJIW3AIMOHHBIX ceTel cocraBmsieT 9,4 K.
CtpykTypa KaHaJIM3alMOHHBIX CEeTel MpUBeIcHa B TaOIHIIE 5.

Ta6nuna 5 — CTpykTypa KaHaJIU3aIllMOHHBIX ceTel . 3oHanbHast CTaHIUsS

Yci10BHBIM JUaAMETP, MM IIpoTsiskeHHOCTh, M
100 631,5

150 109,9

200 5014,6

300 689

400 396,6
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Y cJ10BHBIN JUAMETP, MM IIpoTsAKEeHHOCTH, M

600 1272,2

800 1290,6

4 XuMH4YecKHH COCTaB MOA3EMHBIX BOJ JJI XO3SIiiCTBEHHO - MUThEBOI0
BOJ0CHA0:KeHHs noc. 3oHaJAbHAA CTaHmus.

OCHOBHOI XMMHYECKUN COCTaB MOA3EMHBIX BOJ OINPEICISIETCS COJIepKAaHUEM
HanOoJIee pacupocTpaHeHHBIX Tpex aHnoHOB - HCO3-, SO42-, Cl- u Tpex KaTHOHOB -
Ca2+, Mg2+, Na+. COOTHOIIEHHE BBILICTIEPEUNUCICHHBIX 3JIEMEHTOB OIMPEAEISET
TaKHe IJaBHbIE CBOMCTBA MOJ3EMHBIX BOJ, KaK HIEJIOYHOCTb, COJIEHOCTh U KECTKOCTb.
[To aHMOHaM BBIICIAIOT TPU THIA BOJALI: 1) ruapokapOoHaTHbIe; 2) cylbdaTHbIE; 3)
XJIOPUJIHBIE U DPsiI MIPOMEKYTOUYHBIX - TUIPOKApOOHATHO-CYIb(haTHbIE, CYyIb(haTHO-
XJIOPUAHBIE, XJIOPUIHO-CYJIb(paTHbIE U O0Jiee CI0XKHOro coctaBa. [1o cooTHOIIEHUIO
C KaTHOHAaMHU OHM MOTYT OBITh KaJbIIMEBBIMU WM MATHUEBBIMH, WJIM HATPUEBBIMH,
WM CMENIaHHBIMHM KaJbI[MEBO-MarHUEBbIMU, KalblIMEBO-MarHUEBO-HATPUEBBIMU U
np. [Ipu xapakTepuCTUKE TUAPOXMMHYECKUX THUIIOB Ha IMEPBOE MECTO 3aHUMAET
npeoOnamaromuii  aHuoH. Tak, TIpecHble BOABI B  OOJIBIIMHCTBE CIy4yaeB
TUAPOKapOOHATHO-KAJIbIMEBBIE MM THUIPOKApOOHATHO-KAIbIIMEBO-MarHueBble, a
COJIOHOBATBHIE - MOTYT OBITH CyJb(haTHO-KAJIbIINEBO-MAar HUEBBIMU.
MaKkpOKOMIIOHEHTHI COCTABIISIIOT OCHOBY COJICHOCTH BOJbI, KOTOpas OLIEHHUBAETCS
o0leili MuUHepaJu3auMeil — CyMMOW BEOYIIMX COJIEH, PAaCTBOPEHHBIX B BOJIE.
OOmrasi MuHepanu3alus TMOJCYUTHIBACTCS JHOO IO pe3yibTaTaM XUMUYECKOTO
aHaJu3a OTJICJbHBIX KOMIIOHEHTOB, JIUOO MyTEM BBITAPUBAHUS OJHOTO JIUTPA BOJIBI.
B nocnennem cirydae noixy4aeMblii 0CaJJOK HOCUT Ha3BaHUE CyXOI'o OCTaTKa.

CornacHo MOPOTOKOJAM  HCHOBITAHUN  MOA3EMHBIX BOJ, MPOBEICHHBIX
TUAPOT€OXUMHUYECKO 1aboparopueil, B moc. 3oHanbHas Ctanuus Tomckoro paioHa,
B TPHUPOJHBIX TMOA3EMHBIX BOAAaX OBUIM OMNpENeJCHbl TaKue KOMITOHEHTHI
XUMHUUYECKOTO COCTaBa BOJIBI:

-MaKpPOKOMIIOHEHTHI: CyJb(]aThl, XJIOPUIBI, KeTe30 o0IIee;

-MUKPOKOMIIOHEHThI: CBUHEII, LINHK, HUKEJb, MApPTaHel], XpOM, ME/Ib;
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-BeIlleCTBAa OMOT€HHOI MPUPOBI: aMMOHHUM, HUTPAThl U hocdop (Pocdater);

-OpraHu4ecKHe BelecTBa: HeTENPOAYKThI, (PEHOIBI;

-MIOBEPXHOCTHO-aKTUBHBIC BemiecTBa: AIIAB

Ol'[peI[eJICHI/Ie HaJIn4us

nu

coCTaBa

KOMIIOHCHTOB

IMPpOU3BOANIIOCH B 3UMMHIOIO MCKCHb M IIOJIOBOALC.

IIOA3CMHBIX BOJ

[Ipo6bl oTOMpanuch U3

BO/I03a00pHBIX CKBaXUH 1Moc. 3oHanmbHas CraHuus 1Mo ceMu Kackagam. Jlms

XapaKTePUCTUKU PE3YJIbTATOB HCIOIb30BAINCH NaHHble 3a 2016-2017 roma, sto

IMO3BOJIMJIO PaCCMOTPECTh JHUHAMUKY U3MCHCHMA COCTaBa ITOA3CMHBIX BOJ B IIPEACIAxX

OJHOI0 roga ajsad COCTaBJICHHUA 0ojee YETKOU KapTHUHbI IMOBCACHUA XHUMHWYCCKUX

QJICMCHTOB. P€3YJII>TaTBI AHAJIM30B XUMHYCCKOI'0 COCTaBa B MCKCHbB IIPCACTABJICHBI B

Tabnwuie 6, B TOJIOBOIBE MPECTABICHBI B TA0IHUIIE 7.

Ta6HI/IHa 6 — 3HauyeHHs KOMIIOHEHTOB XMMHMYECKOI'0 COCTaBa BOJbI B IICPpHUOO

MexeHH (TI0 JaHHBIM TUApoxXuMudeckoi adoparopun AO « TOMCKI€OMOHUTOPUHT)

OnpenessieMblii moKa3aTelib NAK 2 kackax | 3 kackan | 4 kackaa | S kackan | 6 kackax | 7 kackaj
(CanlluH
2.1.4.1074-
01)

3amax npu 20 C kauecTBEHHO, OaTBI 2 1 1 1 1 1 1
I{BeTHOCTD, TPaX 20 27,5 33,2 17,4 19,4 27,8 59,38
MyTHOCTB, MI/1T 2,6 13,1 3,7 15,4 12,7 8,2 9,6
[lepmaHTraHaTHAs OKUCIAEMOCTD , MT' 5 0,96 1,2 1,3 0,96 0,64 1,2
8;/::)171 OCTaTOK , MI/JI 1500 398 422 437 357 403 442
Bonopoansrit nokazarens pH 7,3 7,2 7,3 7,3 7,3 7,3
JKectkocts, Mr/a 7 6,7 7,2 7,3 6,4 6,8 7,2
Kanpiui, mr/in 106,6 110,6 112,2 101 104,2 109
Maruuii, Mr/a 50 16 20,4 20,7 16,5 19,5 21,4
I'uapokapOoOHAT-HOH, MT/JT 451,5 488,2 497,3 427,1 463,8 8,2
AMMOHMIA-UOH, MI/IT 1,2 1,48 15 1,04 0,86 1,02
A3OT HUTPHUTHBIHN, M/ 0,01 0,01 0,01 0,01 0,01 0,01
Hutpar-uoH, Mr/i 45 0,21 0,23 0,51 0,23 0,43 0,48
Cynbdar-uoH, Mr/n 500 59 51 4,3 2,9 2 8
Xnopua-noH, Mr/i 350 1 1 1 1 1 1
dropua-uoH, MI/I 15 0,19 0,19 0,25 0,19 0,19 0,19
docdar-moH, Mr/n 0,05 0,24 0,05 0,05 0,07 0,26
Kpemumii, Mr/m 10 15,3 14,8 14,5 13,2 14,1 14,6
ATIAB, mr/n 0,5 0,01 0,01 0,01 0,01 0,01 0,01
Hedrenponykrei(cyMMapHO), MI/1 0,1 0,02 0,02 0,02 0,02 0,02 0,02
OeHonpI(JIETYUHE), MI/TT 0,001 0,002 0,002 0,002 0,002 0,002 0,002

34



OnpenessieMblii noka3arteib nAaK 2 kackan | 3 kackan | 4 kackax | S kackax | 6 kackax | 7 kackajg
(CanlluH
2.1.4.1074-
01)

Keneso(oduee), mr/n 0,3 1,27 1,2 1,32 1,2 1,08 1,72
Kanuit, mr/n 1 1 1 1 1 1
JIutnii, mr/n 0,03 0,006 0,006 0,005 0,005 0,004 0,005
Harpuii, mr/n 200 14,8 18,5 17,8 12,7 17 23,9
CrpoHuuii, Mr/a 7 0,27 0,26 0,41 0,23 0,31 0,37
ATIOMUHHM, MI/1T 0,5 0,04 0,04 0,04 0,04 0,04 0,04
Bepuinuii (pactBopuM. popMbl), 0,0002 0,002 0,002 0,0002 0,0002 0,0002 0,0002
I\If/:;/lj;raﬂeu, MI/11 0,1 0,14 0,32 0,25 0,19 0,17 0,05
Mens (pacTBOpHM. GOPMBI), M/ 1 0,004 0,003 0,014 0,061 0,007 0,009
MonubaeH (pactTBopuM. Gopmbl), 0,25 0,001 0,001 0,001 0,001 0,001 0,001
iﬂfmm, MI/7T 0,05 0,002 0,002 0,002 0,002 0,002 0,002
Kangmuit (pactBopuM. Gpopmer), MI/a 0,001 0,0005 0,0005 0,0005 0,0005 0,0005 0,0005
Huxens (pactBopuM. GopMEI), Mr/i 0,1 0,01 0,01 0,103 0,01 0,01 0,01
PryTh, MI/1 0,0005 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001
CauHel (pacTBOPUM. OPMBI), MI/JT 0,03 0,003 0,003 0,003 0,01 0,003 0,003
CeneH (pacTBopuM. GOPMBI), M/ 0,01 0,001 0,001 0,001 0,001 0,001 0,001
Xpom (pacTBOpuM. HOPMBI), MI/JI 0,05 0,02 0,02 0,02 0,02 0,02 0,02
Iuuk (pacTBOpUM. HOpPMBI), MI/I 5 0,004 0,004 0,048 0,042 0,022 0,022
V nenpHas aneKTprdIecKast 597 638 656 570 612 670
npoBoguMocTh(Y DIT) MkCm/cm

Tabnumna 7 — 3Ha4eHUs] KOMIIOHEHTOB XMMHUYECKOT0 COCTaBa BOJIBI B IEPUO]T

II0JIOBO/bS (mo JTAHHBIM TUAPOXUMHAYECKOU nabopaTopuu AO
«TOMCKIreOMOHUTOPHUHT»)
OnpenaessieMblii moka3aTteJb naK 2 kackax | 3 kackag | 4 kackag | S kackag | 6 kackax | 7 kackan
(CanlluH
2.1.4.1074-
01)

3amax npu 20 C xauecTBEHHO, OAIITBI 2 1 1 1 1 1 1
I{BeTHOCTD, Ipaj 20 5 5 247 9,4 5 23,1
MyTHOCTB, MI/1I 2,6 10,8 15,3 100 16,1 14,5 33
IMepMaHraHaTHas OKUCIAEMOCTb, MI

02/n 5 0,62 1,38 0,73 0,58 0,44 2
Cyxoli 0CTaToK, Mr/1 1500 352 395 454 381 358 464
Bomopoauslii mokasarens pH 72 7.2 7.4 7,3 7,4 74
JKecTkocTb, M/ 7 6.7 7 7.3 6,3 6,7 7,3
Kasbuuii, mr/n 103,4 108,2 114,6 98,6 104,2 114,6
Maruwuii, Mr/n 50 187 19,5 19,2 16,8 18,2 19,2
T'unpoxapboHaT-noH, Mr/i 4332 469,9 485,1 4149 4454 479
AMMOHUA-HOH, MI/1T 0,4 0,34 2,52 0,32 0,28 0,35
A30T HUTPHUTHBIHA, MI/JT 0,01 0,01 0,01 0,01 0,01 0,01
Hurpar-noH, Mr/in 45 0,1 0,17 0,5 0,11 0,16 0,15
Cynbbat-1oH, MI/i 500 2 2 6,1 12,4 12,6 16,1
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OnpenessieMblii moka3arteib nAaK 2 kackaa | 3 kackan | 4 kackax | S kackax | 6 kackajg | 7 kackajg
(CanlluH
2.1.4.1074-
01)

Xnopua-uoH, Mr/i 350 1 11 1 1 1 1
dropua-uoH, Mr/a 15 0,19 0,19 0,21 0,19 0,19 0,169
Docdar-noH, Mr/i 0,05 0,05 0,05 0,05 0,05 0,06
Kpemuuii, Mr/n 10 15,4 14,8 9,6 14,2 14,5 15,1
ATIAB, mr/n 05 0,01 0,01 0,01 0,01 0,01 0,01
Hedrenpoayktsi(cyMmapHO), M/ 0.1 0,068 0,42 0,02 0,02 0,024 0,032
DPeHobI(IETy HHE), M/ 0,001 0,002 0,002 0,002 0,002 0,002 0,002
Keaeso(obuee), mr/n 03 14 1,65 16,8 13 1,57 3,77
Kanmit, Mr/n 1 1,1 1,1 1 1 1,1
Jluruif, Mr/n 0,03 0,011 0,011 0,01 0,009 0,01 0,01
Harpwuid, mr/i 200 11,7 1,04 12,7 10,5 12,3 14,9
Crponunii, mr/n 7 0,97 13 0,86 0,83 1,01 0,87
AII'OMUHHAH, MI/1 0,5 0,04 0,04 0,04 0,04 0,04 0,04
Bepusmii (pactsopu. dopmsi) mr/t 0,0002 0,0002 0,0002 0,0002 0,0002 |  0,0002 0,0002
Mapraneu, Mr/n 0,1 0,11 0,24 2,66 0,16 0,14 0,08
Menp (pacTBOpHM. POPMBI), MI/T 1 0,001 0,002 0,012 0,02 0,001 0,007
Monubaen (pacTBopuM. Gopmbl),

Mr/i 0,25 0,001 0,001 0,001 0,001 0,001 0,001
Meubsik, Mr/t 0,05 0,002 0,002 0,002 0,002 0,002 0,002
Kapmuit (pactBopum. Gopmbi), mr/it 0,001 0,001 0,001 0,001 0,001 0,001 0,001
Hukeas (pacTBopum. popmsl),

Mr/I 0,1 0,01 0,01 0,34 0,01 0,01 0,01
Pryts, Mr/n 0,0005 0,0001 0,0001 0,0001 0,0001 0,00011 0,0001
CauHern (pacTBOPUM. OPMBI), MI/JT 0,03 0,004 0,009 0,003 0,014 0,005 0,003
Cenen (pacTBopuM. ()OPMBI), MI/JT 0,01 0,001 0,001 0,001 0,001 0,001 0,001
Xpom (pacTBOpuUM. HOPMBI), MI/JT 0,05 0,02 0,02 0,02 0,02 0,02 0,02
Lunk (pactBopum. hopmbi), MI/1 5 0,004 0,004 0,036 0,028 0,004 0,011
VY aenpHas sneKTpuyecKas

npoBoguMocTh(Y DIT) MkCm/cm 607 652 716 571 615 714

CpaBHeHI/Ie JaHHBIX Hp06 IIOKa3aJI0, YTO KOHLCHTpalu:sa psala KOMIIOHCHTOB

YBCIIMYMBACTCA, HCKOTOPLIX YMCHBIIACTCA, Y OCTAJbHBIX OCTACTCA HCU3MEHHOU B

3aBUCUMOCTH OT II€puoJa roaa. Y HCKOTOPBIX KOMIIOHCHTOB IIPOCJIIC)KHBACTCA

npeBbilieHne 3HaueHnit otHocutensHo CanlluH 2.1.4.1074-01.

4.1 MakpOKOMIIOHEHTHBII COCTAB MOA3EMHBIX BOJ

4.1.1 KaTHOHHBIA COCTAB

AHaJ'II/IBI/Ip}IH IMOJIYYCHHBIC JaHHBIC COACPKAHUA KAJbIUA B IIOA3CMHBIX BOJAX

B IIOJIOBOABC U B MEKCHHBIN nepuoa, MOXHO CACJIaTb BBIBOJ, YTO COACPIKAHUC

KaJIbIIMSI MEHSETCS 3HAYUTEILHO, B JUala3oHe 3HadueHui ot 98,6 mr/a no 114,6 mr/n
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B noioBoase U ot 101 mr/m mo 112,2 mr/n B MexxeHb. MaKcUMalbHEIC 3HAYCHUS
coJlepKaHusl KaJIBIIMA JTOCTUTACT B 7 KacKaJe BO BPEMs TOJOBOMBSI M COCTABIISICT
114,6 mr/n. MuHMMaIbHbIE 3HAYCHUST COACP)KaHUS KaJbIIUHA TOCTUTAET B 5 Kackaje
BO BpEMsI TTOJIOBO/IbsI M cocTaBisieT 98,6 mr/n. Ciemyer 3aMeTUTh TakKe U TO, 4TO B 6
KacKaJie cojiep)kaHue KaJIbI[Us HEU3MEHHO BHE 3aBHCHMOCTH OT (pa3bl BOJHOTO

pexuma.

120

114.6 114.6
115

110 108: 109 Data

106.6 1042 oTtbopa
105 . 104.2 104. npo6

101 12.04.17
m [ata

oTbopa
npo6
95 — 19.12.16

Coaep:xanue, Mr/Ja

100 — 98.6

90
2 KacKkag, 3 Kackag, 4 Kackag, 5 Kackag, 6 KacKkag, 7 Kackag,

Pucynok 4 - CopepxaHue KanbliMsi B TMOA3EMHBIX BOAAX IMOC. 3OHaJbHAas
Crannus

AHam3Upys MONYYCHHBIC JaHHBIC COJICPKAHKMS MarHusl B TIOJI3EMHBIX BOJaX
B TI0JIOBOJLE W B MEKCHHBIH TIEPHOJl, MOKHO CJCNIAaTh BBIBOJ, YTO COJCPKAHUS
Martys OTJIWYaeTCsd HEe3HAYWTEJIbHO, B JWana3oHe 3HadyeHu ot 16,8 mr/m go 19,5
MTI/JI B IOJIOBOJKE U OT 16 mr/im mo 21,4 mr/in B MexeHb. MakcruMasbHbIE 3HAYEHUS
CoJIepKaHUs KaJIBIMK JOCTUTACT TAK)Ke B 7 KacKajie BO BPeMsI MEKCHU M COCTABIISICT
21,4 mr/n. MuHuManbHbIe 3HaYSHHSI COACPKAHUS KalIbIMi JOCTUTAET B 2 KacKaJe BO
BpeMs MEXKEHM W cocTaBiser 16 wr/m. HauOombpmas pasHWIa 3HAYCHHHA
poclexuBaeTcs Ha 2 Kackaue. B menom, cojepskaHne MarHus 1O KackajiaM M
MEKEHHBIW TIEPUO/] BBIIIE, YEM B MOJIOBOJBE, 32 UCKIIOUEHUEM 2 Kackada. bonbiimii

MIPUBHOC MarHus B BOJIbI 2-T0 KacKaja OCYIIECTBISIETCS ¢ OCaIKaMHU.
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25

20

15

10

Copep:xanue, M1/

10,50

21.4

[N
o]

18.7

20.7
19. 195 19. JaTta
16.816.5 ) oTbopa
npo6
12.04.17
m [ata
oTbopa
npo6
19.12.16

2 Kackag, 3 Kackag, 4 Kackag 5 Kackag 6 Kackag 7 Kackag,

PI/ICYHOK 5 - ConepxcaHHe Maramsa B IIOJA3CMHBIX BOJadX IIOC. 3oHaabHas

Crannus

AHaJ'II/I?:I/Ip}ISI COACPKaHMsA HATPHUA B IMOA3CMHBIX BOJAaX B IIOJOBOALE U B

MEKCHHBIN nepuoa, MOXKHO CACIaTb BBIBOA, YTO €TI0 COACPKAHHUC OYCHL CHIIBHO

MEHsETCs, B nuama3one 3HadeHudd ot 1,04 mr/m o 14,9 Mr/n B momoBoabe, U 9yTh

MEHBIIIEM B JHamna3oHe B MEXEHb, oT 12,7 mr/m go 23,9 mr/a. MakcumalbHEIC

SHAYCHUSA COACPIKAHUS KaJ'IBI_II/Iﬁ JOCTHUIaCT B 7 KaCkaJc BO BpCMA MCKCHU U

coctaBisgeT 23,9 mr/in. MuHUMAaJbHBIC 3HAYCHUS COACPIKAHUS KAIBITUN JOCTUTACT B 3

Kackazie BO BpeMs MOJOBOJbS M cocTaBisieT 98,6 mr/n. B mienom, ypoBeHb HaTpus B

MEKCHHBIN MepuroJ B KaCKaJax BbIIIC, YEM B IMOJOBOALE, IPUBHOCUTCA C ITOA3CMHBIM

IIMTAaHHUCM.
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Pucynox 6 - CopepkaHue HaTpusi B IOJA3EMHBIX BOJAX

Crannusa

IOC. 30HaJIbHAas
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Conepxanus Kajldsi B IOJ3€MHBIX BOJIaX B MOJOBOJIbE U B MEKEHHBIN MEPUOI,
MPAKTUYECKA HE MEHSETCSA, W COCTaBIsIeT | MI/T 3a HCKIIOYEHUEM IepHoja
1oJoBoAbs B 3, 4 U 7 Kackagax, B HUX IMPOUCXOJAUT HE3HAUYUTEIHLHOE YBEIMYECHUE

conepxanus Ha 0,1 mr/m.

OO6mrast KEeCTKOCTh BOJBI OOYCIIOBJIEHA IMPEUMYIIECTBEHHO MPUCYTCTBHEM B
BOJIC KaJIbIIHI U Mar"us.

BenuunHa oOmied KeCTKOCTH MEHSAETCS HEPAaBHOMEPHO, OTHOCHUTEIHHO
KacKaJIOB, HO OYEBHHA TCHACHIMS €€ yBEJIWYEHHUS B MEPUO]l 3UMHEH MeKeHH (3a
UCKJIIOYEHUE 7-To Kackaaa). To ecTb, B MEXKEHHBIH MEpPUOJ, MOJ3EMHBIE BOJIbI
pa30aBIIAIOTCS IOBEPXHOCTHBIM CTOKOM, 3a CUET YETrOo MOHMKAETCS BeJIMYHNHA O0IIeh

KCCTKOCTH.
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2 Kackag, 3 Kackag, 4 Kackag — 5Kackag — 6 Kackag o 7 KacKkag

ConepixaHue,Mr-3KB. /11

Pucynok 7- OO1ias »KeCTKOCTh B MOJ3EMHBIX BOJIax Moc. 3oHaabHass CTaHIus

4.1.2 AHMOHHBIH COCTAB

AHanmu3upys TIONy4YCHHBIC JaHHBIC COACP)KAaHUS THAPOKApPOOHAT-MOHA B
MOA3EMHBIX BOJAX B IOJOBOALE M B MEKEHHBIN IEPHOJI, MOXKHO CJIeJIaTh BBIBOJI, YTO
B 1I€JIOM COJIEPKAHUE €r0 MEHSIETCS HE3HAYUTENbHO, B IUana3oHe 3HaueHui ot 414,9
mr/n o 479 wmr/nm B mojoBoabe M OT 8,2 wmr/am go 497,3 Mr/n B MeEXEHb.

MaxkcuManbHble 3HAYCHMUS COJACPIKAHHUA KaJ'IBI_II/If/i JOCTHUIa€T B 4 KaCkaac B
39



MeEKEeHHBIN nepuo u cocTtaBisieT 497,3 mr/n. MuHuManbHble 3HAYEHUS COIEPIKAHUS
KaJdbI[Mil JOCTHUTraeT B 7 Kackaae Takke B MEXKEHb M COCTaBiseT 8,2 MI/I.
XapakTepHO MaJloe coepKaHHe TUApOoKapOOHAT-HOHA B MEKEHHBIW MEPUO B 7-OM
Kackazne. ['mapoxkapOOHAT-MOH SBISIETCS PE3yJIbTaTOM PACTBOPEHHS  YTOJbHOU

KHCJIOTHI B ITIOA3CMHBIX BOJax.
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Conep:xanue, Mr/J

Pucynok 8 - Copepxanue ruapokapOOHaT-uOHa B TOJA3EMHBIX BOJAaX IIOC.
3onanpHasa CtaHIMA

AHaIM3Upys MOJIydEHHBIE JaHHBIC COJICpKaHUs Cyab(aT-uoOHA B MTOA3EMHBIX
BOJIaX B TOJIOBOJIBE M B MEKCHHBIN MTEPUOJI, MOXKHO CJIeJaTh BBIBOJI, YTO COACP)KAHUC
€ro MEHSIETCSI MHOT'OKpaTHO, B Juana3zoHe 3HaueHuit ot 2,0 mr/m go 16,1 mr/a B
nonoBojgbe U ot 2,0 mr/m mo 8,0 mr/m B MexxeHb. MakcHMalIbHOE COACpKaHUE
JIOCTUTAET B 7 KacKaJie BO BpeMs MOJOBO/IbS U cocTaBisieT 16,1 mr/n. MunumManbHoe
coJiep)KaHHe OTMedYaeTcs BO 2 M 3 KackajaxXx BO BpeMs ITOJIOBOJBS U cocTaBiser 2,0
Mmr/n. B MmexxeHHbIl iepuo1 ero 3Hadenue paBHo 2,0 mr/mHa 6 kackane. Cynbbhar-uoH
MIPUBHOCHUTCS B BOJBI M3 aTMOC(EpbI, TMOPOALI HIIM K€ BMECTE C PacCTBOPCHHBIMU

yI0OpEeHUsIMHU.
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Pucynok 9 - Cogepxanue cynbhaT-MoHa B TTOI36MHBIX BOJAX MOC. 30HAIbHAS
Crannus

KoHmeHTparuss xJiopa B BOJE BCEX KAacKaJOB CKBOXWH B IIOJIOBOALE U B
MEKCHHBIN ITepUO/I, OITMHAKOBA M HE3HAUUTEIIbHA.

AHalM3 TOJYyYCHHBIX JIAHHBIX IIOKa3bIBAaeT, UTO IIOJ3€MHBIC  BOJIbI
MaJCOTCHOBBIX OTJIOKCHUH, BHE 3aBUCUMOCTH OT (a3bl BOJHOTO pEXHMaA, TIO
BEJIMYMHE 00IIeld MHUHEPAJIM3AIUN SBIISIOTCS YMEPEHHO NMPECHBIMH IIPU CpeaHEM
3HaueHnu B mojoBoabe 400,6 mr/n (c mpeaemamu oT 352 mo 464 Mr/m), B MEKCHb

409,8 mr/n (¢ npenenamu ot 357 no 442 mr/n).
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Pucynox 10 - Munepanuzamus noi3eMHbIX BoA noc. 3oHanbHass CTaHIus

Conepxanve KpeMHHMs B ITOJI36MHBIX BOJaxX MOC. 30HaJIbHAsI CTAHIIUSI BEJIUKO,

BHC 3aBHUCHUMOCTHU OT (1)a351 BOAHOI'0 pCiKHUMa M Kackazaa. [ToBrIlIEHHOE COJICPIKAHHUC
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KPEMHHUS B MUThEBOM BOJE BBI3BIBAET Y YEJIOBEKA OTPABIEHUE OpraHU3Ma Jlake IpH

He3HauuTenbHoM npesbienun [1/1K.
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Coaep:xanue, Mr/J

NAK 2 Kackag 3 Kackag 4 Kackag 5 Kackag 6 Kackag 7 Kackag,

Pucynoxk 11 - Conepxanue KpeMHUS B IOJI3€MHBIX BoAax noc. 3oHanbHas CTaHIus
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Pucynox 12 - CopepxaHue »eje3a B IMOA3EMHBIX BOAAaX TOC. 30HAIbHAS

Crannusa
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PI/IC}/HOK 13 - COI[ep)KaHI/IG MaprabHia B IIOA3CMHBIX BOJaX IIOC. 3oHanbHas

CraHnus

4.2 A30THCTBIE COeINHEHNS

B Bomax mnpuCYTCTByeT BECh KOMIUIEKC a30THUCTBIX COCJIUHEHUM, HO B

HEOOJILIIIOM COACPKaHUMU. OCHOBHBIM HCTOYHMKOM aMMOHHS SIBJISICTCS Imponccce

paspylieHusi OpraHukd. [IpUYMHON NOBBIIMIEHUS COAEPKAHHWS AMMOHUSA B 4-OM

KaCKaJ€ BO BPCM:A IIOJIOBOAbA, BCPOATHO, CIYyzKaT TaJIbIC BOIBI. OTC}’TCTBI/IG B

CKBa)KMHAX a30Ta HUTPUTHOI'O TOBOPUT O TOM,

4dTO OTCYTCTBYCT CBCXKCC

OpraHUYeCcKOE BEILECTBO, B TO BpPEMsl KakK, HUTPAT MNPUCYTCTBYET B HEOOJBIIMX

KOJIUYECTBAX.
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Pucynox 14 - CopnepxaHue HOHa aMMOHHUS B MOA3EMHBIX BOJAX IOC.

3onanpHaa CtaHnusg
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Pucynok 15 - Coaepxanue HUTpaT-uOHA B MOA3EMHBIX BOJAX MOC. 30HAIbHAS

CraHnus

4.3 Oprannyeckue coeiMHeHUs
Oprannuyeckne COEIMHEHMS MPEACTABICHBI B BOJE CKBAXKUH CIECAYIOIIMMHU
MOKa3aTeIIMHU:
®BCIIMYMHOM [TIEPMAHTaHATHON OKUCIISIEMOCTH
eHe(TEPOIyKTaMH
e(heHONIAMU
B uenom, conepxaHue OpPraHUYECKUX COEAUHEHUM HE3HAYUTENIbHOE.
Conmepxxanue (QeHonma MoxeT OBbIThb CBSI3aHO C MpoleccaMu 3a00IaynuBaHUS
TEPPUTOPUH, HO OYEHb HE3HAUYMTEIbHOE, TAK KaK COJEpKAHHE €ro IMOCTOSHHO U
coctanisieT okosio 0,002 mr/n IlepmanranatHas OKMCIIEMOCTb MPEACTABISIET COOOM
JaOUTIPHYIO OpraHHWKy, KOTOpas CHOCOOHAa K JIETKOMY IEpEeMEUICHUIO BHYTPH
BOZOHOCHOT'O TOPU30HTA.
Hedrenpoaykrsl conep:karcss B HEOOJIBIIOM KOJIMYECTBE, HO B MOJOBOABE MX
COIEp’)KaHME€ HEMHOrO TIPEBBIAETCSA, OTHOCUTEIBHO MEKEHHOIO IepuoAa.

3HAUUTENHbHO MPEBBIICHUE HEPTENPOAYKTOB MPOCIEKHUBACTCA B 3-€M Kackajie B
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aHTpOHOFeHHOﬁ ACATCIBbHOCTH BOJIM3H CKBa)KUHBI.

MMOJIOBOABLE, 3a CHUHCT HC3AIMUIICHHOCTH BOJOHOCHOI'O T'OPHU30HTA H MOBBILLICHHOM

Conepxanve (eHOJOB (JIETy4MX) B IOA3EMHBIX BOJaX IIOC. 3OHaJIbHaS

CTaHI_[I/ISI OYCHb MaJIO, UX HPAKTUYICCKU HC COLACPIKHUTCA.
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Pucynox 16 - IlepmaHraHaTtHas OKHCISIEMOCTh B IOJA3EMHBIX BOJax TIOC.

3onanbHaa CtaHIUA
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Pucynok 17 - Cogpepxanue He(dTENpOAyKTOB B MOJA3EMHBIX BOJAaxX IIOC.

3onanbHaa CtaHIMA
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4.4 MUKPOKOMIIOHEHTHBI COCTAB MOA3¢MHBIX BO/I

ConepxaHve MUKPODJIEMEHTOB B MOJ3EMHBIX BOJAX TOC. 3OHAJIbHBIN
MPEACTABICHO IIMPOKUM CIIEKTPOM BJEMEHTOB, HO COJEpPKATCSI OHU B MAaJIbIX
KOJIMYECTBAaX, 3a WCKIIOUEHUEM TaKOro »J3JIEMEHTa, KaK CTPOHIUMH, HUKENIb W
OepUILITUH.

Crponuuii conepxutcsi B 00beme, npessimatonieM 3HadeHust [1IJIK Bo Bpems
MOJIOBOBST B 3 Kackajze, 4TO MOXKET OBITh CBSI3aHO C COJEPKAHUEM €ro B MOYBaX
(Pucynox 18).

N36bITOUHOE CconepKaHWE 3TOr0 SJIEMEHTa B TOYBAaX, BOJAX y YEJIOBEKa U
JKUBOTHBIX BBI3BIBACT MOPAKECHUE U 1e(POPMAIUIO CYCTABOB, 3aJIEPKKY poCTa U JIp.

JlnutenbHOoe — ynmoTpeOjeHue TakoW  BOABI  NPUBOJUT K  Pa3BUTHIO
3a00J1€BAEMOCTH CpEJU JIETCKOTO M B3pociioro HaceneHus. CTpOHIMNA HA OpraHU3M
YeJIOBEeKa OKa3bIBAaeT OOIETOKCUYECKOE ICUCTBUE KaK HEPBHBIN U MBIIICYHBIH SII.

ConepxaHue HUKENS B MOA3EMHBIX BOJAaX BO BpEMs MOJIOBOAbA B 4 Kackaje
taxxke Bbie 3HaueHui [1/IK, Takum oO6pa3zom, MOKHO CKa3aTh, YTO MOCTYIJICHUE €ro
OCYIIECTBIIAETCS ¢ TOBEPXHOCTHBIM CTOKOM (PucyHok 19).

[ToBbillleHHOE coaepkaHuE OepuwUIds K€ XapaKTEepHO Il MEXKEHHOTO

neproia, U TOJIbKO /i 2-10 U 3-ro kackana (Pucynok 20).

14 13

/
6 B [aTa
oTbopa
4 npo6
12.04.17
2 0.97 0.86 0.83 ro1 0.87
0 | m = B =

NAK 2 Kackag 3 Kackag 4 Kackag 5 Kackag 6 Kackag, 7 Kackag,

Copep:xanue, Mr/Ja

Pucynok 18 - Conep:kaHue CTpOHIIMS B MOJ3EMHBIX BOJAX IMOC. 30HAIbHAS
Craunusa
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CopeprxaHue, M/
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Pucynokx 19 - ConepkaHue HUKENIS B IOA3EMHBIX BOAAX TMOC. 30HAIbHAS

Crannusa

CoaepkaHue MEKPO3JIeMeHTa, MI/JI
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Pucynok 20 - Conepkanue Oepusumis B MOJ3EMHBIX BOAaX MOC. 30HAJIbHAs

Crannusa
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AHanu3 TONMy4YEHHBIX JIaHHBIX TIOKa3bIBAE€T, UYTO TIOJ3EMHBIC  BOJBI
MaJCOTCHOBBIX OTJIOKCHUHN, BHE 3aBUCUMOCTH OT (a3bl BOJHOTO pEXHMA, TIO
BEJIMYMHE OOIIEH MUHEpaIU3alMU SBJISIOTCS YMEPEHHO MPEeCHbIMH IPU CPEIHEM
3HaueHnu B mojoBoabe 400,6 mr/m (c mpeaenamu ot 352 mo 464 mr/i), B MEKEHb
409,8 mr/n (¢ mpeaenamu ot 357 no 442 mr/i), HedTpaJbHBIMU TIpu cpeaHeM pH -
7,4 (ot 7,2 no 7,4), xectkue (oOmas >XECTKOCTh M3MeHseTrcs oT 6,3 mo 7,3 mr-
9kB./1). Ecnu TmpuwHATE BO BHUMaHWE XUMHUYECKHE KOMIIOHEHTBI, COICp)KaHHE
KOTOPBIX TMpeEBbIMIaeT 25 Mr-akB.%, TO BCE BOJbI OKAa3bIBAIOTCA I10 AHHOHHO-
KaTHOHHOMY COCTaBy THAPOKAPOOHATHO-KAJIbIMEBBIMHU, PAacueT MPOU3BEICH IIO
dopmyire Kypiosa [19].

[TogzemMHble BOABI palioHa UCCIENOBAHUNM XapaKTEPU3YIOTCS BBICOKUMU
KOHIICHTpAIMsIMA B BOJAaX >Kejie3a 00mero. 3HAYMTENIbHBIE COICpKaHUS B BOAAX
Keye3a, a TakKe TIOBCEMECTHOE TMPUCYTCTBUE AaMMOHHUSA CBUACTEIBCTBYIOT O
CYIIIECTBOBAHUH B PETHOHE KEJIe30-MapraHIIeBO-aMMOHUIHON THIPOTEOXUMHYECKON
npoBuHIMH, BeAesieMoit H.A. Epmamosoii [§].

Kak moxa3plBalOT [JaHHBIE TPOBEACHHBIX  HCCIECOBAHUN, OCHOBHBIE
coileoOpa3yromue KOMIOHEHTHl B TOJ3EMHBIX  BOAaX, MPeACTaBICHHBIC
THAPOKApOOHAT-HOHOM U KaJbIIMEM, CBSI3aHBl  MPSIMOM  KOPPEISIIMOHHOU
3aBUCUMOCTBIO MEXIy co0oil u oOmieil MmuHepanuzanuer Boja. Eciam k stomy
n00aBUTh, YTO B OCHOBHOM BOJBI SIBIISIOTCS YMEPEHHO MPECHBIMH IO BEIINYMHE
oO011Ielt MUHEpaIU3aIuu.

Heobxoaumo oTmMeTHTh, 4TO Ha o0meM (oHe (OPMHUPYIOMIUXCS B 3TUX
YCIIOBHSIX BOJ| BBIICISAIOTCS TaKWe, B KOTOPBIX KOHIIGHTPAIlMA HEKOTOPBIX
KOMITOHEHTOB TPEBBIIIAIOT HE TOJHKO MX ECTECTBEHHBIM (JOH B NECATKH W JaXKe
coTHH pa3, HO u [1/JIK qis nutheBbIX BOI [9].

B 1nienoM, He cMOTpst Ha OAMHAKOBOCTH BOJ| Pa3IMYHBIX KacKaJ0B MO0 aHHOHHO-

KaTHUOHHOMY COCTaBYy, COJACPKAHNUC PA3HOC.
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Tabnuma 8 — [IpeBbiieHus: coaepkanusi KOMIoHeHTOB oTHocuTenbHO [1/IK B

MEepUOJ MEKEHU

OnpeaessieMblii moka3arteib nAaK 2 3 kackaa | 4 kackag | S kackajg | 6 kackag | 7 kackaj
(CanlluH Kackaj
2.1.4.1074-
01)
LBeTHOCTD, Tpaj 20 27,5 33,2 17,4 194 27,8 59,38
MyTHOCTD, MI/1 2,6 13,1 3,7 15,4 12,7 8,2 9,6
Kpemuuii, mr/n 10 15,3 14,8 14,5 13,2 14,1 14,6
Kenezo(od1uee), mr/n 0,3 1,27 1,2 1,32 1,2 1,08 1,72
Bepuanii (pactBopum. hpopmbl), 0,0002 0,002 0,002 0,0002 0,0002 0,0002 0,0002
MI/I
Mapranen, mr/a 0,1 0,14 0,32 0,25 0,19 0,17 0,05

B cootBeTcTBHH C JaHHBIMH Tab. 8 IMPCBBIMNICHNUEC OTHOCHUTCIBHO 3HAUCHUH

[IJK wnaGmromaercss mo 6-TM KOMIIOHEHTaM, [0 HEKOTOPHIM IOKa3aTesisiM 3TO

IMPCBLIMICHHUC COCTABJLACT ACCATKH Pa3.

5 OHCHKa Ka4yeCcTBa BOJ JJS X035liCTBEHHO-IIUThEBOI0 BOIIOCHﬂﬁ)KeHI/IH

10 psAy NOKa3aTeJel

ITocne Toro,

OTIIPABIISIETCS B PACIPENCIUTEIbHYIO CETh, HAMPAMYIO K aODOHEHTaM.

KaKk BOJa H3 CKBAXHH IIPOXOAWUT BOAOIIOATOTOBKY,

Tabmuma 9 — CojaepkaHue KOMIIOHEHTOB B BOJOMNPOBOJIHOM

otHocuteabHo 3Hauenuit [1JIK (CaulluH 2.1.4.1074-01)
Omnpexnessiemblii Boponposonnas | II/IK  (CanlluH | Joaun IIAK
MOKa3are/b BO/A 2.1.4.1074-01)

amax IIpH 20 1
ia‘{eCTBeHHCI;) ¢ ’ 2,00
[[BeTHOCTD, Tpaj. 7,5 20 0,35
MyTHOCTB, MI/T 0,27 2,6 0,1
[TepmanranatHas 0,98 5 02
OKHCIISIEMOCTh, MI O2/11 '
Cyxoii ocraTok | 333 1500 02
(MUHEpanu3anwsl) , Mr/a '
Bonoponnwnii  mokazarens | 8,04
pH, en
JKecTkoCTh, Mr-3KB/I1 5,8 7 0,8
Kanpuuit, Mr/n 95
Maruuii, mr/n 19,2 50 0,38
['unpokpOoHaT-NMOH, M/ 424
Hurpar-non, mMr/n 0,003 45 0,00007
Cynbdar-noH, Mr/i 2 500 0,004

OHa

BOJIE
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OnpenensieMmblii Bononposoanas | IIIK  (CaulluH | douau IIJK
noKa3arteJib BOJIa 2.1.4.1074-01)
XJmopuI-uoH, Mr/J 3,13 350 0,009
DTOpUA-NOH, MT/IT 0,3 15 0,2
Kpemumuii, Mr/i 10,54 10 1,05
AITAB, mr/n 0,015 0,5 0,03
Hedrenpoaykrei(cymmapuo | 0,004 0,1 004

), Mr/n '
®enoani(eryuune) , mr/a | 0,002 0,001 2
Kenezo(obmee) , Mr/a 3,4 0,3 11,3
Menpb (pactBopum.dopmsr) | 0,0015 1 00015
, MI/In '
Monubnen 0,0025 0,25 001
(pacTBOpUM.(HOPMBI) , MT/JT '
MEIIIBIK, MI/IT 0,002 0,05 0,04
Kagvuii 0,0005 0,001 005
(pacTBOpUM.(OPMBI) , M/ '
Hukens 0,01 0,1 01
(pacTBOpUM.(HOPMBI) , MT/JT '
PryTh, Mr/n 0,0002 0,0005 0,4
CBuHerng 0,00056 0,03 0018
(pacTBOpUM.(OPMBI) , M/ '
Cenen (pactBopum.dpopmsrl) | 0,003 0,01 03

, MI/In '
Xpom (pactBopuM.opmsr) | 0,001 0,05 002

, Mr/In '
[{unk (pactBopum.opmsl) , | 0,0015 5

M/ 0,0003

Hcxons u3 naHHBIX TaOJIUIIbI, KayecTBa BOAOIPOBOJHON BOJBI B CPAaBHEHUH C
[IIK, opraHonenTHyecKue IOKa3aTelId 3aMETHO YIIYYIIWIUCh, HO NAaXKE, NMPOUIs
KOMIIOHEHTOB  HE ITIK.

BOJOIIOATOTOBKY, BCIIMYHMHC

pan COOTBETCTBYET
[TpeBbilicHHEe 3HaUYECHUH HAOMIOMACTCS MO coaepkaHuio kpeMuus (10 10.54 mr/m),
(deHOoIOB, XOTS HMX TOKa3aTeIM CHU3WIKCh, OTHOCHUTENbHO 1 (mo 3,4 wmr/n)
MepBOHAYAJIBHBIX 3HAUCHUM. B TO ke Bpems, KOJUUYECTBO Kejie3a B BOJIONPOBOIHOM
BOJIe, HE TOJIbKO mpeBbimiaet 3HadeHus [1/IK, HoO 1 MHOTOKpaTHO yBEeIUUYUBAETCS IO
CPaBHECHHUIO C UCXOJHOM BOJIOM, YTO TOBOPUT O HE HAJICHKAIIEM KA4ECTBE KaK CaMOu
BO/IbI, TaK ¥ BOJIONIPOBOJIHBIX CETEH.

JI1s1 OLleHKM KadyecTBa BOAbI MCIOJIB30BAIM HECKOJIBKO KPUTEPUEB, TAKUX KAK:
JUMUTUPYIOIINNA NpU3HAK BpeIHOCTH MUTheBbIX BoA (JIIIB) m kpurepuil nmonesHoctu

BOJbI, TdK KaK M1 IPUPOAHBIX BOI eﬂHHOﬁ YHHBepcaHLHOﬁ, I'CHCTHYCCKU
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000CHOBaHHOW KjacCHU(UKAIIMKM HE CYyHIeCTByeT. B CB3M ¢ HEOOXOIUMOCTHIO
CUCTEMATHU3AINH THAPOXUMHUYECKIUX U THUAPOTCOXUMUYECKUX MTAHHBIX IS OICHKU
BO3MOXXHOCTH TPAKTUYECKOTO HCIIOIB30BAaHUS IPUPOJHBIX BOJ B XO3SMCTBEHHO-
MUTHEBBIX, JICYCOHBIX. [IPOMBINIUIGHHBIX WJIM WHBIX IESIX, a TaKKe s
HCCIIeIOBaHUs OOIIMX 3aKOHOMEPHOCTEW uX (popMHUpoBaHHS pa3paboTaHO OONBIIOE
YHUCJIO PA3IMYHBIX (OOIINX, pETHOHATBHBIX, MPUKJIAIHBIX ) KJIacCU(BUKAIUH.

B cootBerctBun ¢ kiaccudukammeil O.A.AnekuHa, 4acTO MPUMEHIEMON K
MOA3EMHBIM BoOAaM, IIpu (GopMaau3aly Pe3yIbTaTOB XHMHUYECKHUX aHAaJIM30B,
KJIACCHI ¥ TPYNIbI BBIACISIOTCS IO TPE00IIaIaloiM aHHOHAM U KaTHOHaM, a 0oJiee
MEJIKME TaKCOHOMHMYECKHE €IUHMIILI ITO3BOJISIOT BBIIEIUTh T'€HETHYECKHUE TUIILI BOJI
Ha OCHOBE COOTHOIICHHS KOHIIEHTpAaIlMi KaTMOHOB M aHMOHOB, TaKMM 00pa3oM,
BOJIBI ABJISIFOTCA TMAPOKapOoHaTHO-KanbiueBbiMu |1-ro tuna (HCOs- < Ca?*+Mg?* <
HC03-+SO42').

JIMMUTHPYIOIINI PU3HAK BPeIHOCTH NUTheBbIX BOJ (JIIIB)

Hcnonp3oBaHue JAaHHOTO MOKa3aTeNsT HEOOXOAUMO JUISI OLIEHKHU ITUTHEBBIX BOJI

B YaCTH YKOJIOTHICCKUN 0OCTAHOBKH TEPPUTOPHH.

JImmutupyromuii npusHak BpeaHoctu (JIIIB) nns BomoeMoB x035HCTBEHHO-
OUTBEBOTO U  KYJbTYpPHO-OBITOBOIO HA3HAUYEHMsI HCIOJB3YIOT TpPEX BHUJIOB:

CaHUTAPHO-TOKCUKOJIOTUYECKU, 00IIeCaHUTAPHBIN U OPTaHOJICTITUYECKUM.

Pacuer npousBonuics ansg npoO, OTOOpPaHHBIX B MEKEHb U B MOJOBOJBE IO

cienyromieit hopmyse:

G 2 4+ Cn

+ +.
HAK, IO, IIAK, (1)

rae C; -dakTudeckas koHmeHTpanus BemiecTa, [1/IK1 —Bennunna mpenenbHo

JOITyCTUMOM KOHLIEHTPALIMHU 3TOTO BEIIECTBA
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Tabauna

10

— JImmutupyrommin

KOMIIOHCHTOB ITUTHCBBIX BO/,

PU3HAK

BPEIHOCTH

XUMHUYCCKHX

Opranoaentuyecknii JIIIB

CaHUTApPHO-TOKCUKOJIOTHYeCKU

JIIIB

Me:xenbp | IlonoBoabe | IIJIK Me:xenb | [ToaoBoabe | I1JIK
Fe,mr/n 1,2 1,3 0,3 Be,mr/n | 0,0002 0,0002 0,0002
Mn,mr/a | 0,19 0,16 0,1 Cd,mr/n | 0,0005 0,001 0,001
Cumr/n | 0,61 0,02 1 Nimr/n | 0,1 0,01 0,1
SO4,mr/a | 2,9 12,4 500 Pbmr/n | 0,1 0,017 0,03
Cl,mr/n 1 1 350 Nawmr/n | 12,7 10,5 200

6,52 5,98 Kp 5,89 2,72
Kp

Tabmuua 11 — Knaccudukanus kadectBa BOJ MO JIMMUTUPYIOIIEMY MPU3HAKY

BpPpCAHOCTH KOMIIOHCHTOB BOJ

Crenenb 3arpsi3HeHUsA Kp

He onacHoe 3arpsi3HeHus <1
[ToTeHIMAIBbHO ONIACHOE 3arpsA3HEHHE 1-<10
OrnacHoe 3arpsi3HeHUE 10-100
Oco0060 ornacHoe 3arps3HEHUE >100

Takum 00pazom,
XO03IUCTBEHHO-TTUTHEBOTO

3arpsi3HEHHUC (HpI/I HNCIIOJIb30BAHUN HOPMATUBOB BO/J XO3SMCTBEHHO-ITUTHEBOTO

Ha3HAYCHUA).

OpraHonenTUYecKuil MOKa3aTelb BPEJHOCTH XapaKTepU3yeT CIOCOOHOCTh

BOJbI

[nepuoga II0JOBOAbA W MCKCHH JJIA ueneﬁ

Ha3Ha4YCHMUA

HUMCIOT

BC€IICCTBA U3MCHATH OPIraHOJICIITUICCKUC CBOMCTBA BOJBI.

CaHUTapHO-TOKCUKOJIOTHYECKHUI

BO3JICHCTBHE Ha OpraHu3M YCJIOBCKA.

Kpurepuii moJjie3HOCTH BOJBI

Hns  ompeneneHus (GU3UOJIOTHYECKONW TOJHOIEHHOCTH TUTHEBOM  BOJIBI,

noTpedsieMoit

KOMILUIEKCHBIN

HAaCCJICHUCM

ITOKa3aTcCJb

XHUMHUYCCKOI'O COCTaBa.

ITOCCJIKa

«IIO0JIC3HOCTHU»

ITIOKa3aTcJb

30HaIpHAA

(Kion)

Crannms,

nJIIn

NNOTCHIMAJIBbHO

XapaKTepU3yeT

omacHoe

BpEIHOE

HCIIOJBb30BaH

OIITUMAJIBHOCTHU




Kiiox.=1,0/Cg +60/Cc,+100/Cn,+500/Cro,  (2)

rne Cg- comepxanme ¢ropumoB, Ccp- comepikaHue KabIus, Cha-
conepkanue HaTpusi, Cco- COAEpKaHUE CYXOTr0 OCTaTKa.

Pacuer Ko, Mpou3BeneH Mo TakuM WHTPEAUCHTAM — COICPKAHUIO KaJIbITus,
HaTpus, GTOPUAOB U CYXOT0 OCTaTKa, COTIIACHO METOUIECCKIUM PEKOMEHIAIIHSIM .

[Ipy onTUMambHOM COJIEBOM COCTaBE BOJBI ATOT IMOKa3aTellb OJDKEH OBITh
OMM30K K YETHIPEM YCIOBHBIM EIWHUIIAM. B KOMIIJIEKCHBIN MOKa3aTelb BXOISAT
OTHOIICHUSI PEaIbHbIX, (PAKTUYECKUX KOHIEHTpAI[Uil YEThIPEX WMHIPEIMEHTOB K MX
ONTUMaJIbHOMY cojiepkanuto. Hanbosnee onTuMalibHbie BEIUYUHBI 1711 pTopu0B — 1
1, kamprus — 60 1, marpus — 100 1, cyxoro ocratka — 500 1. B xoxe paccueros
BBISIBJICHO, YTO K0, BOMIBI B TTOC. 30HaNBHBIN cocTaBisieT 11,1, yTo cBUETENHCTBYET
O HeJ0CTATOYHOM ee MOJIe3HOCTH. B Boje 3aMeueHO TMOHMKEHHOE OTHOCHUTEIHHO
OMOJOTHYECKON TMOTPEOHOCTH cojaepxkaHue (ropa, HaATpus, CyXOro ocTaTka u
HECKOJIbKO TOBBIIEHHOE — Kajblus. B MpPOIEHTHOM COOTHOIIEHWHM B HE
ONTUMAJIBHOCTH COCTAaBa BOJIBI BKJIA HATPHs cocTaBisieT 56,5%, ¢propunos — 21,2%,
kanpiusg —12,27% u cyxoro ocratka — 11,28%. Takum oOpazom, 1j1si TPOPUITAKTUKA
3a00eBaHUH, CBS3aHHBIX C TMOTPEOJICHHEM MaJIOMUHEPAIM30BAaHHOW BOJBI C
nedunuroM (HTOPUAOB, HEOOXOAUMO €€ KOHAUIIMOHMPOBATH, WHBIMU CIIOBAMH,

JOBOIHUTDH OO HeO6XOI[I/IMOI‘/JI KOHIHUIINH.

6 [IyTu pemieHusi Mpoo.ieMbl BOIONO0JIH30BAHUSA MOCETKA 30HAIBLHOTO
B nensx ucnpaBieHus WM YMEHBIICHHUS BO3JEHCTBUS, TAaHHOW CUTyallud Ha
HaceJIeHWe, MPOXKUBAIOIIEe Ha TEPPUTOPHUM TIOCEJICHUS, OPTaHU30BaH MOUCK IyTen

pEIIeHHs POOJIeMBI:

3aMeHa CUCTEMBI BOJIOIIPOBO/IA.
Opranu3oBaTh IIEHTpaIN30BaHHOE BOJOCHAOKEeHHE 13 I. ToMCKa.
KommiexkcHass o94nuCcTKa BOJIBL.

MOHUTOpHUHT.

o~ WD BE

Hcnonp3oBanue JOMAIIHUX (GUIBTPOB.
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_ 3AIAHME JJIsl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE)
CTyneHTy:
'pynna DPUO
2BM51 Pax Kpuctune AnekcanipoBHe
HucTuTyT uimp Kadenpa
20.04.02
Yposenb 00pazoBanust Maructp Hanpasaenne/cnennansnocrs | "TIpupogoodycTpoiicTBo
U BOJOIOJIb30BaHuE"

Hcxonnbie nanHble K pa3neny «OHHAHCOBBIH MEHEIKMEHT, pecypco3(GpeKTHBHOCTD H

pecypcocoepekeHnex:

1. Cmoumocms pecypcos nayunozo uccreooganus (HH):
MAMEPUATLHO-MEXHUYECKUX, IHEPLeMUYECKUX,
DUHAHCOBBIX, UHPOPMAYUOHHBIX U YETOBEUECKUX

DKOJOTUICCKIC TMOCJICACTBUS B pE3YJIbTATC C6p008.
HCOYUIICHHBIX CTOYHBIX BOJ B P. TOML, n3-3a OTCYTCTBUA
CUCTCMBI BOOOOTBCACHUA 1. HOB,Z[H@CBO.

2. Hopmbi u HOpMamuesl pacxo008anus pecypcos

[Ipuxa3 Munnpuponasl Poccuu ot 13 anpens 2009 r. Ne87
Hanoroserit kogekc PO

®3-213 ot 24.07.2009 B pegakuuu ot 19.12.2016 Ne 444-
®3

3. Hcnonvzyemas cucmema Hano2000110#CeHUs, CmagKi
HA0208, OMYUCTEHUT, OUCKOHMUPOBAHUS U
KpeoumogaHusi

Hanoroserit konexc PO
®3-213 ot 24.07.2009 B pemakuuu ot 19.12.2016 Ne 444-
®3

Hepeqeﬂb BOITPOCOB, NOJICKAIIUX HCCICTO0BAHUI0, IPOCKTHUPOBAHUIO H pa3paﬁoTKe:

1. OyeHka KoMMepyecKo20 U UHHOBAYUOHHO2O
nomenyuana HTU

OreHKa BO3MOKHOTO pa3Mepa Bpena,
NPUYUHEHHOTO peke ToMb, BCleaAcTBUE
HapyIIEHU BOJHOTO 3aKOHOIATEIIHCTBA.

2. Ilnanuposanue npoyecca ynpaenenus HTH:
CMpYKmypa u spagux npogeoenusi, 6ro0xcem,
DUCKU U OP2aHU3aYUs 3aKYNoK

Pacuer pa3mepa Bpena B pesynbrare: copoca
HCOUYNIICHHBIX CTOYHBIX BO/, 3arpsA3HCHUSA
MYCOPOM U OTXOJIaMU MOTpeOIeHHs,
3arpsA3HCHUA B3BCIICHHBIMU BCIICCTBAMU ITPU
MIPOBEJICHUH THOYTTTyOUTENBHBIX padoT U
3a00pa BOJIHBIX PECYPCOB.

3. Onpedenenue pecypcHoul, puHancogol,
9KOHOMUYECKOU d¢hhexmuenocmu

AHaJn3 CTPYKTYpBHI 3aTpaT U MOUCK MyTeH ux
ONTUMH3ALNU

Ilepeyennb rpaguyeckoro marepuaJja:
Tabauywr:

—  Tabnuya ucxoOHwbix OAHHBIX OIS UCHUCTEHUS pa3Mepa 6peda 6 pe3yibmame cOpoca HeOUUUeHHBIX CIOYHbIX

600.

JaTa Bbl1a4u 3a1aHus VI pa3jesia 1o JUHeiHOMY rpaguky ‘

3agaHue BbIIAJ KOHCYJIbTAHT:

JL0JIKHOCTh ()7 (0] Vuenas crenens, Moanmuch Harta

3BaHHe

Houent xadenpst JI1P Mapd M.B. Kannnnar
OKOHOMHUYECCKHUX
HayK
3aganue MNPHHAJ K HCITIOJTHEHHUIO CTYACHT:
I'pynna PUO Hoanucp Jara
2BM51 Pakx Kpuctuna AnekcanapoBHa
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7 DUHAHCOBBII MEHEIKMEHT, pecypcod3dpPpeKTUBHOCTH U

pecypcocoepe:keHue

7.1 Pacyer pa3mMepa Bpeaa, NIPUYHHEHHOT0 peke ToMmb, H3-3a HapyLIeHUs
BO/JIHOI'0 3aKOHO/JATe/IbCTBA

B nocnengnee Bpemsi BO3pacTaeT MHTEPEC K KAYECTBY CTOYHBIX BOJ M METOJbI
YTUJIU3allUd TPOMBIIUICHHBIX W OBITOBBIX CTOKOB. Tak »k€ OJHOW Hu3 MpoOieM
BOAOMNOIB30BaHUI MO «30HAIBHOE CEIIBCKOE IOCEIEHUE» SIBISIETCS OTCYTCTBHE
cucteMbl BogooTBeaeHus 1. [To3nneeBo. COpOCHl CTOYHBIX BOJ OyAYyT MPOU3BOIUTCS
B peky Tomb. OcoOblil HHTEpEC MPEACTaBIAET KAUECTBO BOJI TOBEPXHOCTHBIX BOJIHBIX
OOBEKTOB, B YaCTHOCTH, peka Tomb. Takke HEMaIOBa)XHBIM SIBIISIETCA MUCUYHCIICHHUE
BO3MOYKHOTO pa3Mepa BpeAa, NIPUYMHEHHOTO peke ToMb, N0 NpUYMHE HapyIIEHUs
BOJHOTO 3aKOHOJATENbCTBA. VcuncieHue BO3MOXKHOIO pasMepa Bpela INPOBEIECHO
cornacHo «MeToauKe HCYUCIECHHS pa3Mepa Bpena, NPUYMHEHHOIO BOJHBIM
O0OBEKTaM BCJIEJCTBUE HAPYILIEHUS BOJHOTO 3aKOHOJATENbCTBa» (YTB. MPHUKA30M
Munnpupoasl Poccun ot 13 ampens 2009 r. N 87). B coorBerctBum c [14],
WCYHCIICHHE pa3Mepa Bpeda OCYLIECTBISETCS MPHU BBISABICHUU (PaKTa NPUYUHEHUS
Bpe/la BOJAHOMY OOBEKTY M OCHOBBIBAETCSl HA MPHUHILMIIAX OLUEHKH KOMIEHCALlUU U
BO3MELICHMSI pa3Mepa Bpea.

Hcuucnenue nojiHOTo pa3Mepa Bpeia, IPUYMHEHHOTO peKu ToMb, IPOBOAUTCS

Ha OCHOBAHHUH CJICAYIOIIHUX COCTABJLANOIINX!

1. cOpOC HEOUHIIIEHHBIX CTOYHBIX BOJI,
2. 3arpsi3HEHHE MYCOPOM U OTXOJaMH MOTPeOICHNUS,
3. 3arps3HCHHC B3BEIICHHBIMM  BEIICCTBAMHU npu

MPOBEICHUU THOYTITYOUTENBHBIX paloT,

4, 3a00p BOJIHBIX PECYPCOB.
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7.2 Ucuuncienne pasMepa Bpela, NPUUYMHEHHOI0 B pe3yJbTaTre cOpoca
CTOYHBIX BOJI

Pacuer Macchbl 3arps3HSIONIMX BEIIECTB, COPOIIEHHBIX CO CTOYHBIMU BOJAMH,
npousBoauTcs 1mo hopmyre [3]:

Mi=Qx(Cp—Cn) xTx10 -6 , (3)

rae: Mi — macca COpOIIEHHOTO 1-TO 3arpsi3HSIONIEr0 BeEIecTBa, T, 1 —
3arps3HSIOIIEE BEIIECTBO, 0 KOTOPOMY IMTPOU3BOIUTCS BEIYHCIICHUE

pa3Mepa Bpea;

Q — pacxox CTOYHBIX BOJ, C TPEBBINICHHEM COJEPKAHHUS 1-TO BPETHOTO
3arpszHsoniero Bemectsa, M3/4ac (Q = 100 m3/4ac);

Cd — cpemusis ¢dakTudeckass KOHIEHTPAIMS 3arps3HSIONIMX BEIIECTB B
CTOYHBIX BOJIaX 3a Mepuoj copoca.

B Tabmuue 12 npencraBieHbl JaHHBIC I UCYHUCICHHUS] pa3Mepa Bpela B
pe3ynbTaTe cOpoca HEOUHUIICHHBIX CTOYHBIX BOJ] B peke ToMb.

Tabnuma 12 — Wcxomuele naHHBIE Il HWCYUCICHUS pasMepa Bpeda B

pe3yabpTare cOpoca HEOUHMIICHHBIX CTOYHBIX BOJI

HanmenoBanue Cpennss [IAKpx, Mr/om3 Kpartnocts
3arpsA3HAIOLIETO dakTuyeckas IIPEBBILIEHNS, €11
BEILIECTBA KOHILICHTpALIUS,

mr/nm3
FeoOu. 0,2 0,1 2
Denon 0,002 0,001 2
PO4— 0,5 0,2 2,5

Cn — pomycTuMasi KOHIIEHTpAIHS 1-TO 3arps3HSIONIETO BEIIECTBA B Mpeaeiiax
HOpMAaTHUBA MPEJIETBbHO JTOMyCTUMOro cOpoca WM JUMUTA cOpoca MPH €ro HaIu4uu
Ha TMEepUOJ] TPOBEACHUS MEPOINPHUATUM MO CHIXXEHUIO COpPOCOB 3arps3HSIONINX
BCIIECTB B BOAHBIC OOBEKTH. B coorBercTBUMU ¢ m. 22.3 [14], mpu OTCyTCTBUU
JIOKYMEHTOB Ha TIPaBO MOJIb30BaHMUS BOJHOTO OOBEKTa JIsi cOpoca CTOYHBIX BOJ U
pasperieHnii Ha cOpoC 3arps3HSIONIMX BEIIECTB B BOJHBIA OOBEKT, B pacyer
MPUHUMAETCS] 3HAYEHUE MPEICIIbHO JIOMYCTUMON KOHIIEHTPAIIMU BPEIHOTO BEIIECTBA

B BOJI€ BOJIHOT'O 00BbeKTa pbi0oxo3siiictBeHHOTo 3HaueHus (ITAKpx).
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T — MPOJIOJDKUTEILHOCTh  cOpoca CTOYHBIX BOA C

MOBBINICHHBIM  COJIEP)KAaHUEM  BPEIHBIX  (3arps3HSIONINX)  BEIIECTB,
orpenensieMas ¢ MOMEHTa OOHapy»KeHHUsi cOpoca U 1o ero npekpamenus, gac (T =
2160 ygacoB);

10-6 — koapdunMeHT mepeBoaa MaCChl 3arpsA3HSIONIETO BEIeCTBa B T.

OTcrona, Macca COPOIIICHHBIX 3arpsI3HSIONINX BEIIECTB B COCTABE CTOYHBIX BOJT
COCTaBIISIET:

no FeoOur.:

M Feo6ur.= 100 m3/gac x (0,2 mr/mm3 - 0,1 mr/am3 ) x 2160 g x 10-6 =
0,0216T;

1o ¢heHoy:

Mdenon = 100 m3/gac % (0,002 mr/am3 - 0,001 mr/mm3 ) X 2160 g x 10-6 =
0,000216 T;

no PO4—:

MPO4— = 100 m3/gac % (0,5 mr/am3 - 0,2 mr/am3 ) x 2160 g x 10-6 = 0,0648

Pasmep Bpena, NMPUUMHEHHOTO BOJHOMY OOBEKTY COpPOCOM 3arpsA3HSIOIIMX

BEIIIECTB B COCTaBE CTOYHBIX BOJI, ornpeesercs o ¢popmyse 4 [14]:
Y=KsrxKpxKuux) HixMixKwus3 , 4)

rae Y — pasmep Bpeaa, Thic. pyo.;

KBr — koadduiment, yIuThIBAIONINN MPUPOTHO-KIMMATHIECKUE YCIOBUS B
3aBUCHUMOCTH OT BpeMeHHU rojia (B cooTBeTcTBUU C [14] mpunumaetcs Ksr = 1,10);

KB — ko3 punuenT, yauThiBaronuii COCTOSSHUE BOJHBIX 00BEKTOB (B

cootBeTcTBUH C [14] npunumaercs KB = 1,22);

Kun — koadpuienT nuaekcanuu, yauThIBatoIui HHOISIUOHHYIO

COCTABJIAIONILYI0 SKOHOMHUYECKOTO pa3BuTus (B cootBercTBUU ¢ [14] Kun = 1);

Hi — takca mis wcumcieHus: pasmepa Bpeaa OT cOpoca i-ro 3arpsi3HSIOIIETO

BEIIIECTBA B BOJIHBIN OOBEKT B COOTBETCTBUU C [14] paBHa:
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o Feobm = 510 teic. py0./T; mo denomy= 12100 toIc. pyo./T; 0 PO4—=280

TBIC. py0./T.
Kuz — KOO PUIIMEHT,  YYUTHIBAIOIIMA  MHTEHCUBHOCTh

HETaTUBHOTO BO3JACHCTBUS 3arps3HSIONIMX BEIIECTB HAa BOJHBIA OOBEKT, B
COOTBETCTBUH C [14] paBeH:

no Feobur = 1; no ¢penony= 1; mo PO4—=1.

Pa3mep Bpena mo COpOIIEHHBIM 3arps3HSIOIIMM BEIIECTBAM COCTABJISET: IO
FeoOmr.:

YV =1,10 x1,22x1x510%0,0216x1= 14,78 ThIC. pYyO.

1o (eHomy:

YV =1,10 x1,22x1x12100x%0,000216x1= 3,51 TbIC. pYO.

mo PO4—:

YV =1,10 x1,22x1x280%0,0648 x1= 24,35 TbIC. pYO.

OO6muii pa3mep Bpesa, HAHECEHHBIN BOJTHOMY 00BEKTY, cocTaBisieT: Y = 14,78

+ 3,51 + 24,35 = 42,64 ThIC. pYO.

7.3 Ucumcienue pa3mepa Bpeaa BCJIEACTBHE 3arpsi3HEHUs] MYCOPOM M
0TXO0JaMHU MOTPedIeHus

Brruucnenue npousBoauTcs corjiacHo [14]:

Ym=KBrxKxKuuxK3zarpxHwmxSwm, (5)

rae YM — pasmep Bpena, IpUUMHEHHOTO BOAHOMY OOBEKTY 3arpsi3HEHHEM

MYCOPOM U OTXO0JIaMH NOTpeOJIeHuUs, ThIC. PYO.;

KgBr ncxons u3 [14] pasen 1,10;

KB — 1,22 [14];

Kun — 1 [14];

Kzarp — koodduiment, xapakTepusylIHUid CTENeHb 3arps3HEHHOCTH
aKBaTOPUU BOJHOTO 00BbEKTa MyCOpOM U oTXoxamu norpedsenus (Kzarp = 3 6anna).

HwM — Takca muist icurcieHus pa3Mepa Bpeaa, MPUIMHESHHOTO BOTHOMY OOBEKTY
3arpsi3HEHHEM MYCOPOM M OTXOAaMH MoTpebiieHus, nmpuaumaetcs: paBHou 0,8 ThiC.
pyo./M2;
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SM — [Iomanb akBaTOPUHM, JHA U OEPEroBBIX IOJOC BOJHOTO OOBEKTA,
3arpsi3HEHHAsT MYCOpPOM W OTXOJaMHU TMOTpeOJIeHus, OmpeiesieHHas C MOMOIUIBIO
BU3YyalibHBIX HaOM0eHu# (SM =400 m2).

Pazmep Bpema oOT 3arps3HEHUST MYCOPOM U OTXOJaMH MOTPeOJICHUS
COCTaBIISIET:

YMm =1,10%x1,22x1x3x%0,8 TbIC. py0./M2%400 M2 =1288,32 ThIC. PYO.

7.4 UcuucyieHue pa3Mepa Bpeaa BeJieACTBUE 3arpsi3HeHHs B3BellleHHbIMU
BellleCTBAMM IPH NPOBEJeHNH JHOYIJIYOUTEIbHBIX padoT

Macca B3BEIICHHBIX BEIIECTB, MOCTYIMBIIUX B BOJHBIH OOBEKT TpH
OpOBEJCHUH pPAa0OT C HaAPYIICHHEM YCJIOBHM BOJOMOJIL30BAHUS, OMPEICIIACTCS

coryiacHo [14]:

Ma3B.=SakB xHcp %(Ccp —Ch)*10 —6, (6)
rie MB3B — Macca B3BEIICHHBIX BEIIECTB IIPU MPOBEJAECHUU PA0OT B BOJHOM
00BEKTE, T;
SakB — TMIOHmIaAb 3arpsA3HEHHONW aKBAaTOPUU BOJHOTO OOBEKTa, M2;

Omnpenensiercs mo Gopmyiie:
SakB=LcpxBcp, (7)

raie Lcp — cpenHss JyMHA paclpoCTpPaHEHHUS B3BEIICHHBIX BEIISCTB Ha
akBaTopuH BogHOro o0bekTa (Lep =30 Mm);

Bcp — cpenmHss mmpuHA pacHpOCTPAHEHHS B3BEIICHHBIX BEIISCTB Ha
akBaTOpHuH BOJAHOT0 o0bekTa (Bep =18 m);

[Lnomane 3arpA3HEHHON aKBATOPUU:

SakB =300 m*x18Mm = 540 m2;

Hcp — cpennsia rimyOuHa pactpocTpaHeHHs B3BEIIICHHBIX BEIIECTB B aKBATOPUU
BojHOTO 00BeKTa (Hep =0,42 m);

Ccp — cpenssisi KOHIIGHTpAIUsl B3BEIICHHBIX BEIIECTB B BOJIC 3arps3HEHHOM
axBatopuu (Ccp=21 mr/am3);

Cd — ¢oHOBass KOHIEHTpAIMK B3BEIICHHBIX BEIISCTB B BOJIE aKBATOPHH

BogHOTO 00BekTa (Ch=10 mr/am3);
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10-6 — xoa(durmeHT nepeBoia MacChl B3BEIICHHBIX BEIIECTB B T.
Orcrozia, Macca B3BEIICHHBIX BEIICCTB:
MBg3B.= 540 M2%0,42 M x(21 mr/mm3-10 mr/am3)x 10-6 =0,00249 T.
Pasmep Bpena BeaucsieTcs mo Gpopmysie:
VYBB=KBr*KBxKunxHg3B, (8)
rne YBB — pasMep Bpeaa, MPUIMHEHHOTO BOJHOMY OOBEKTY, 3arpsS3HCHHOMY
B3BCIICHHBIMH BEIECTBAMU IPH IPOBEICHUH THOYTITYOUTEIBHBIX paboT, MITH. pyo0.;

Kar ucxons us [14] pasen 1,10;

KB — 1,22 [14];
Kun — 1 [14];
HB3B — Takca [uUIsi WCYWCICHUS pa3Mepa Bpela TMpU TPOBEACHUU

JTHOYTIyOUTENbHBIX padoT (T.K. MB3B=0,00249 T, TO B cooTBeTcTBUU ¢ [14] HB3B =
1,7 mnn.py06./1%0,002491= 0,004233 MuH.pYyO. ).
Ortcrona, pazMep Bpeaa BCIEICTBHUE 3arpsi3HEHUS B3BEILICHHBIMU BELIECTBAMU:

VBB = 1,10%1,22%x1%0,004233 MiH.py6.=0,00568 MiH.pyO.

7.5 Ucuncisienne pazmepa Bpeaa BeJeACTBHE 3a00pa BOAHBIX pecypcoB

Brruucnenne paszMepa Bpeaa MpU HApYIICHUM YCIOBHM BOJOMOJIb30BAHUS
MPOU3BOAUTCS coryiacHo [14]:

Yu=KexKuaxHuxOB , 9

rae Yu — pa3mep Bpea, IpUYMHEHHOTO BOAHOMY OOBEKTY MPH €r0 YaCTUYHOM

UCTOIIIEHUU B pe3yJibTaTe 3a00pa BOJIbl, ThIC. pYO.;

Ks 1,22 [14];

Kun - 1[14];

Hu — takca nj1s1 ucuucinenus pa3mMepa Bpeaa, IpUUUHEHHOTO BOJTHOMY OOBEKTY
IIPU €T0 YaCTUYHOM MCTOIICHUU B pe3yJibTare 3a00pa BObI (B COOTBETCTBUU C [14]
Hu =7,9 py6.);

OB — 00BeM BOJIbI, HEOOXOIMMBIN JJII BOCCTAHOBJICHUSI BOJHOIO OOBEKTa OT
UCTOIICHUSI (PUHUMAETCSI PaBHBIM IBOMHOMY 00beMY BOJIbI, 3a0paHHOMN W3 BOJTHOTO
00BbEKTa C HAPYIICHUEM yCJIOBHUI BogonoJib3oBaHust OB = 200 Teic. M3).
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Ntoro pa3zmep Bpeaa COCTaBIsET:

Yu =1,22x1x7,9 py6.x200 TeIc. M3= 1927,6 THIC. PYO.

OO6mwmii pa3mep Bpella, HAHECEHHBIN BOAHOMY OOBEKTY, cocTaBisieT: Y=42,64
+ 1288,32 + 5,68 + 1927,6 = 3264,24 ThIC. pYO.

BriBOa

B pe3ynbrare ucuncieHrus BO3MOKHOTO pa3Mepa Bpela, MPUUMHEHHOTO PEeKe
Tomb, BCAEACTBUE HApYIIEHWH BOTHOTO 3aKOHOMATEILCTBA OOIIMIA pa3Mep Bpeaa,
HAHECCHHBIN BOJHOMY OOBEKTy, coctaBisier 3264,24 Teic. py06. Pasmep Bpena
paccuuTaH U3 CIEAYIOIIMX COCTABJISIONIUX: cOpoca HEOYMIIEHHBIX CTOYHBIX BOJI,
3arps3HEHUS] MYCOPOM M OTXOJIaMH TOTPEOJICHUs, 3arps3HEHUs] B3BEIICHHBIMU
BEIIECTBAMU TIPU TIPOBEJICHUU JTHOYTIYOUTENbHBIX pabOT W 3a00pa BOJHBIX
pECYpCOB.

JUiss  CHIDKEHMSI  DKOJIOTUYECKOro  BpeJa  HEoOXOJIMMO  MPOBOJUTH
npoduiiakTHYecKue  Meponpuatus. Tak,  Hampumep,  ClIeAyeT  OYHIIATh
cOpachiBaeMble BOABI JO HOPMUPYEMBIX TMOKa3aTeyie, MNpPOBOAUTH OOXOIbI
BOJJOOXPAHHOM 30HBl C TOCJIEAYIOIIUM OYMIIEHUEM OT Mycopa M OTXOJOB

NOTpeOIeHUS.
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3AJJAHUE JIJISI PA3JIEJIA

«COLUAJIbHAA OTBETCTBEHHOCTDb»

Crygnenry:
I'pynna DPUO
2BMS51 Pax Kpuctune AnexcanapoBHe
Mncrnryr HHCTUTYT IPUPOTHBIX Kadeapa T'unporeonornu, HHKEHEPHOH TEOOTHH 1
pecypcoB THJIPOTE€03KOJIOTHU
Yposens Maructparypa Hanpagienue/cnennajabHOCTH [Iprpom000yCTPONACTBO U BOJOIOIB30BAHKE
o0pa3oBaHusi Patyp P ! PHp yerp

Hcxoanble fanHbIe K pazgenay «CouuaabHasi 0TBETCTBEHHOCTbY

1. Xapakrepuctuka 00beKTa
UCCIe0BaHNus (BEIECTBO, MaTepHal,

npudop, AITOPUTM, METOANKA, pabodast

30Ha) U 00JIACTH €T0 MIPUMEHECHHUS

OOBEKTOM HCCIICIOBaHUS SBIAIOTCS MPOOBI BOIBI, OTOOpAaHHBIE IO CEMHU
KackagaM CKBaXHH Ha Tepputopun MO «30HaJbHEHCKOE CelIbCKOe
nocesieHue». [IpoOsl ObUTH OTOOpPaHBI B MEPHOI MEKECHH H IMOJOBOIBS IS
npoBeeHUs OoJiee TOYHOTO aHallM3a COCTOSHUS MOA3eMHBIX Boh. O6nacTb
NPUMEHEHHMS 3aKIIF0YaeTCsl B TOM, YTO MPOBEACHHBIN aHATM3 IOMOXKET HAWTH
MYTH PELICHHUs MOBBIMICHHUS KauecTBa BOJbI, MOCTyMaromeld K aboHEeHTaMm,
Oyayliee CTPOMTENBCTBO MOXET OBITh OCHOBAaHO Ha BBIBOJAX 3THX
uccnenoBanuii. KamepanpHele paboThl MO  00pabOTKE pe3yiabTaTOB
HCCIIeIOBAaHUIM OCYIIECTBISIETCSI ¢ TOMOITbI0 DBM.

IlepeyeHs BONPOCOB, MOJIEKAUINX HCCIETOBAHNIO, MPOEKTHPOBAHUIO U Pa3padoTke:

1. IlpousBoacTBeHHAas1 0€30MACHOCTH

1.1. AHanu3 BBISBICHHBIX BPeIHbIX
(haxkTOpOB IIpH pazpaboTke u
AKCIUTyaTaIllul MPOESKTUPYEMOTO
penieHus

1.2. AHanu3 BBISIBIIEHHBIX OMACHBIX
(haxkTOpOB IIpH pazpaboTke u
IKCIUTyaTaliH MIPOEKTHPYEMOTO
pemeHus

Bpeansbix nposiBieHnii pakTopoB MPOU3BOJACTBEHHON CPEIIBI:

OTKJIOHEHHE TIOKazaTeslell MHUKPOKINMAara B IIOMEIIEHHH HeI0CTaTO4Has
OCBEIICHHOCTh pabodeil 30HbI, MPEBBIICHUE YPOBHEH 3JIEKTPOMArHUTHBIX U
HMOHU3UPYIOMINX H3JIyUYEHUH, YTeUKH 3arpsA3HAIONINX U BPEIHBIX BEIIECTB B
OKPYKaIOIIYIO Cpeny.

OnacHbIX IPOSIBICHUH (PaKTOPOB MPOU3BOJICTBEHHON CPEIBI:
IEKTPUUECKHUN TOK, CTATHUECKOE MIEKTPUUECTBO, TT0KapOOIIaCHOCTb.

2. JKoJioruyeckas 0€30MacHOCTh:

OCHOBHBIMH 3arpsA3HAIONIMMH KOMIIOHEHTaMH BOJABI TOPOAA SIBIISIOTCS
TaKue KOMIIOHEHTBHI, KaK XKeJe30, MapraHell ¥ KpeMHUH.

JeiicTByer pas3paboTaHHas MporpaMMa MOHHUTOPHHTA TOA3EMHBIX BOJ,
BKJIIOYas NpoeKT ycraHoBieHus C33.

3. Be3onacHOCTb B Ype3BbIYANHHBIX
CUTyalHUsAX:

Bosmoxnsle YC Ha TeppuTOpHMH HCCIIECAOBAHWS: HABOAHECHHE, II0XKap.
Heobxoxumo mpemycMOTpeTh psan  NMPOQHIAKTHYECKHX  MEPONPHITHH
TEXHUYECKOTO, OJKCIUTyaTalldOHHOTO ¥ OpPraHU3allMOHHOTO XapakTepa,
IIPOBEACHUE IPOTHUBONOKAPHBIX HHCTPYKTAKEH.

4. IIpaBoBble H OPraHU3ANMOHHBIE
BOIPOCHI 00ecneyeHus
0€30IaCHOCTH:

Bce npenycMoTpeHHBIe pabOTH MPOBOASATCS B COOTBETCTBHU ¢ «O0 OCHOBax
oxpansl Tpyza B Poccuiickoit denepanumy, a Takke HHCTPYKIMAMH M TUIAH -
rpaKOM MepOIpUsITHI OT/eNna.
[Ipuem Ha paboTy B OpTaHU3AIMIO JIUI] MOJIOKe 18 JeT 3amperraercs.
Ilepen HavamoMm KaMmepanbHBIX pabOT OTBETCTBEHHBIM HCIOJIHUTEIH
MpOBepSE€T TOTOBHOCTh  JIAOOpAaTOPHMM W TPOBOAWT  HHCTPYKTaX
HUCTIOTHUTENEH.

| TTo oKOHYaHWHU KaMepaTbHBIX paboT BCe MPUBOIUTCS B TAKOE€ CAHUTApHOE
COCTOSIHME, KAKUM OHO OBUIO JI0 HCCIIEJOBAaHHH.
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\ JlaTa BpI1a4u 3aJaHus U1 pa3/iesia 1no JuHeHoMy rpaguky

3ananue BbIIAJ KOHCYJbTAHT:

YueHasi cTeneHb,

J0KHOCTD [(5(0] Moanucey Jata
3BaHHe
Accucrent kad. ObX 3agopoxHas T. A.
3aganue NPUHAJT K HCIOJHCHUIO CTYACHT:
I'pynna DPUO IHoanucp Jara
2BMS51 Pak K. A.

63




8 COIII/IaJILHaH OTBETCTBCHHOCTDb

Beenenue

B nmanHoM pazjene MarucTepckod JIUCCEPTAMM  M3Y4arOTCS OCHOBHBIC
BOIIPOCHI  BBIMIOJHEHUS  TpeOoBaHUM  OE€30MAaCHOCTM W TUTHEHBI  TPy.a,
MPOMBIIIUIEHHON 0e30MacHOCTH, oXpaHe OKpY Karolen Cpelibl u
pecypcocoepexkenus. B coorBerctBuum co crtanmaprom ICCSR26000:2011
«ConuanbHasi OTBETCTBEHHOCTh OpraHU3alluu», LEISMHU COCTAaBJICHUS HACTOSIIETO
pazaena SBISETCS MPUHATHE PEUIEHUN, WCKIIOYAOIIMX HECYAaCTHbIE CIydau B
MPOM3BOJCTBE U CHI)KEHHUE BPEHBIX BO3ACHCTBUI HA OKPYKAIOIIYIO CPEY.

[lo cTrenenu u Xapakrepy BO3JEHCTBHA Ha OpraHu3M (PakTOpbl MOTYT OBIThH
BpeAHBIMU U omacHbIMH. K mepBoi rpymme OTHOCATCA Takue (PakTopbl, KOTOPHIE
CTAHOBSITCSL B ONPEACIICHHBIX YCIOBUSX MPUUYMHON 3a00JEBaHMN WU CHIKCHUS
pabortocniocobHocTu. [Ipu 3TOM MMeeTcs B BHUJy CHUXKEHHE PabOTOCIOCOOHOCTH,
ycye3arollee Mmocie OTAbIXa WM MEPEePbIBa B aKTUBHOW JESITENbHOCTH. K omacHbIM
(dakTopaM OTHOCSAT T€, KOTOpbIe MPUBOASIT B OMNPEACIICHHBIX YCIOBUAX K
TPaBMaTUYECKUM MOBPEKACHUSAM WIIM BHE3AMHBIM U PE3KUM HAPYIICHUSM 310POBBS.

N3yuenune Bompoca BOAONOIB30BAaHUS TTOC. 30HATBHBIN 00YCIIOBIEHO TEM, UTO
3aImacoB MOJ3EMHBIX BOJ B CEJIbCKUX TMOCeNeHUsIX ToMCKoil 00JacTH HE XBaTaer,
4TO0 00ECIeYuTh HACEIICHUE BOJOW B HYKHOM KOJIMYECTBE, B CBSI3M C TUM MHOTHUE
caMu OypsT CKBaXMHBI Ha BOJYy, COOTBETCTBEHHO, BOJa HE MPOXOIUT HYKHOTO
KOHTPOJSI M  OYUCTKH, TMO3TOMY KauecTBO BoJbl  cTpamaer. Kacasch
paccMarpuBaemMoro mnoc. 3oHanbHas CTaHIMsA, MOXKHO CKa3aTh, TO, YTO B 3TOM
paiioHe IOMHUMO HEXBATKHU BOJIHBIX PECYPCOB, HAOIIOJAETCS HU3KOE KauyeCTBO BOJIbI,
KOTOpO€E OOBSICHSIETCS pa3BUTOMN arpoINpOMBIIUIEHHOCTBIO MOCEJIEHUS,
HE3aIUIIEHHOCTHIO BOJOHOCHOTO TOPU30HTA WJIM MPUPOIHBIMU IKOTOKCHKAHTAMHU.
N3yueHne moa3eMHbIX BOJ Moc. 3oHaibHas CTaHUUS JACT YETKOE MPEACTABICHUE

TOM, YTO ABJIACTCA HpH‘IHHOﬁ CTOJIb IIJTIOXOI'O Ka4€CTBA IIOA3CMHBIX BOA.
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B kauectBe pabodeil 30HBI BbIOpaHa JIaOOpPATOPHs OYUCTHBIX COOPYKEHUU
00O «ToMckBoaOKaHAID, pabota B KOTOPOM  CONIIPSDKEHA CO

CJICTYIONTUMHU BHJIAMU BPEIHBIX (DAKTOPOB JJIS 3I0POBBSI COTPYTHHKOB:

*  TOBBILICHHBIN YPOBEHb DJIEKTPOMArHUTHBIX U3JIyYCHUN;
*  TOBBIIIECHHBIN YPOBEHb IIYMA;

° OTKJIOHCHHE MOKa3aTelIch MUKPOKIINMATA,

° HCOOCTAaTOYHAasd OCBCIICHHOCTD pa60qel71 30HpI. K omacHbIM
Q)aKTOpaM OTHOCAT CICAYIOIMNC BHUBI:

° OITIACHOCTD ITOPAXKCHHUA IJICKTPHICCKHM TOKOM;

° OITIaCHOCTb BOSHHMKHOBCHHMA I10Kapa.

8.1 IlpousBoacTBEHHAN 0€30NIACHOCTb.
Bpennble n onacHble (akTOpOB MpHU JAaHHOM BUJE pabOT, MPEICTABICHbI B
tabymue 13.

Tabmuma 13 — Bpeansie n onmacHbIe (DaKTOPHI MPU MTPOU3BOACTBE pabOT

HanmenoBanue dakropsl (TOCT 12.0.003-74) HopmatuBHbie
BHJIOB paboT OmnacHbie Bpennbie JIOKYMEHTBI
1.OTknOHEHHE Iroct 12.1.007-
MoKa3aresen 76[7]
MHUKPOKJIMMATa B | ['OCT 12.1.019-
MMOMEIICHUN 09[6]
I'OCT 12.4.125-
1.Onpenencuue 2.Henocrarounas 83[8]
XUMHYECKOTO OCBEIIICHHOCTD I'oCT 12.4.011-
cocraBa 1. DrexTpreckuii Tok paboueii 30HbI 89[9]
MMOJA3EMHBIX BOJI 2 Crammieckoe I'OCT 12.1.005-
' 3.YTeukn 88[10]
2.Hanucanue JICKIPHHCCTBO 3arps3HSIOLINX u | I'OCT 12.1.004-
3. TloxxapoomnacHOCTb
oTyera c BpeaHbIXx BemiectB B | 91[11]
HCIIOJIb30BaHNEM OKPYKAIOIIYIO CanlluH
OBM cpeny. 2.2.1/2.1.1.1278-
03[31]
4.IlpeBblllicHHE CanlluH
ypOBHEM 2.2.4.548-96[27]
anekTpomarautHeix | CIT 60.13330.2012
u  uwoHmsmpyromux | [37]
U3TydCHUN I1Y5 [30]
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Bce mpemycMoTpeHHBIE MPOEKTOM PAOOTHI BBHITIOJHSIOTCS B COOTBETCTBHH C
MpaBUJIaMH, a TAK)KE HHCTPYKIIUSIMH, IIOCTAHOBJICHUSIMH U TUIAH - TpaQuKOM.

8.1.1 AmHaau3 BpeIHBIX H ONACHBIX (AKTOPOB, KOTOpPbIe MOIYT
BO3HUKHYThL Ha pa0doyeM MecTe TIPU MNPOBEJEHUN MCCJIEIOBAHUI H
MepPONpPUATHS M0 UX YCTPAHEHUIO

HenocraToyHasi 0CBEelIEHHOCTH padoyeil 30HbI

K coBpeMeHHOMY MNpPOU3BOJCTBEHHOMY  OCBEIICHHIO  MPEIbABISIOTCS
TpeOOBaHUS KaK THMTMEHUYECKOTO, TaK M TEXHUKO-DKOHOMHUYECKOTO XapakTepa.
[IpaBUIBHO CIPOEKTUPOBAHHOE U BBIMIOJHEHHOE OCBELIEHUE 00ECIIEUNBAET BHICOKUN
YpPOBEHb PAabOTOCIOCOOHOCTH, OKAa3bIBAET IMOJIOKHUTENBHOE IMCHUXOJIOTHYECKOE
BO3/ICIICTBHE Ha pPaOOTHUKOB, CIOCOOCTBYET IOBBIIIEHUIO IPOU3BOAUTEIBLHOCTU
Tpyna. OcBenieHue pabouMx MECT BHYTPUM IOMELIECHUS XapaKTEpHU3yeTCs
OCBEIICHHOCTBIO M SPKOCThIO. [I0 HMCTOYHMKY M3JIy4eHHMs CBETOBOIO IIOTOKA
pPa3IM4arOT €CTECTBEHHOE, HCKYCCTBEHHOE U COBMECTHOE OCBELICHUE.

Pabouee MecTo HMHXKEHepa NpU KaMepalbHbIX M Ja0OpaTOPHBIX padoTax
JIOJKHO OCBEILATHCS €CTECTBEHHBIM U UCKYCCTBEHHBIM OCBELICHUEM.

[Ipu pabore Ha DBM, Kak npaBWiio, MPUMEHAIOT OJHOCTOPOHHEE OOKOBOE
€CTECTBEHHOE OCBelIeHUE. [[pnuémM CBETONTPOEMBI C LIENBI0 YMEHBIICHUS COTHEYHOM
MHCOJISILIMM  YCTPAUBAKOT C CEBEPHOM, CEBEPO-BOCTOYHOM WIIM CEBEPO-3amaHOU
opueHTauuen. Ecnu skpaH nucries oOpailleH K OKOHHOMY MNpOoéMy, HEOOXOIMMBbI
CHELMAJIbHBIE JKPaHUPYIOLIUE YCTPOMCTBa, CHAOXKEHHBIE CBETOPACCEHMBAIOIIUMU
WITOPAMHU, KATIO3U WIN COJHIE3AIUTHON IUNIEHKOM.

B Tex ciywasx, koraa OJHOrO €CTECTBEHHOIO OCBELIECHHS HENOCTATOYHO,
YCTpauBalOT COBMENIEHHOE OocBelieHue. [Ipu 3ToM TOMOJHUTENBHOE NCKYCCTBEHHOE
OCBEIICHHE MMPUMEHSIOT HE TOJIBKO B TEMHOE, HO U B CBETJIO€ BPEMS CYTOK.

HckyccTBeHHOE OCBEIIEHHE 00€CIeYMBACTCS JIEKTPUUECKUMHU HCTOYHUKAMU
cBeTa. MckyccTBeHHOE OCBEIIEHHE MPUMEHSIETCS IPU paboTe B TEMHOE BpEeMs CYTOK
Y JIHEM IIPU HEAOCTATOYHOM €CTECTBEHHOM OCBEIICHUH. VICKyCCTBEHHOE OCBEILICHHE

[0 HAa3HA4YCHUIO PaA3ACAIOT Ha 06mee, MCECTHOC H KOM6I/IHI/Ip0BaHHOG. IIo
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MPOCTPAHCTBEHHOMY PACIIOJIOKEHUIO CBETUJIBHUKOB B TMOMEIICHUU Pa3InyaroT
PaBHOMEPHOE U JIOKAJTM30BAHHOE OCBENICHHE, M0 (PYHKITMOHAILHOMY HAa3HAYCHHUIO —
pabouee, aBapuiiHOEe, OXpaHHOE U JexypHoe. [l HMCKYCCTBEHHOTO OCBEIIECHUS
MOMEIIECHUIM CJIEAYeT UCIOJIb30BaTh CBETUJILHUKUA C JIFOMUHECLUEHTHBIMHU JIaMIIAaMHU
obmero ocsemenus auddysasie OJ[-2-80. CBETHIBHUK MMEET CJICAYIOIINE
TEXHUYECKUE XapaKTepUCTUKU: 2 jamibl 1o 80 Bt; qmHa nammnsl 1531 MM, mmpuHa
266 mM, Beicota 198 mm, KIIJ] = 75 %, cBeTopacnpenenenue npsamoe, cornacuo CII
52.13330.2011[42].

CornacHo AEHCTBYIOIIMM HOPMATHUBHBIM JOKYMEHTaM ISl MCKYCCTBEHHOIO
OCBEIICHUS PErJlaMeHTUPOBaHA HAMMEHbIasi JOMYCTHUMAasi OCBEHIEHHOCTh pabodmXx
MECT, a Il €CTECTBEHHOTO M COBMEMIEHHOTO - KOA(MOUIIMEHT eCTeCTBEHHOM
ocBeIEHHOCTU. [Ipy BhIMOIHEHUU pabOT BBICOKOM 3pUTEILHONM TOYHOCTH BEIMYHMHA
Kod(duIeHTa €CTeCTBEHHOW OCBEIICHHOCTH JOJIKHA OBbITh OOJbIIE WM paBHA
1,5%. HopmupoBaHue OCBEIICHHOCTH MPOU3BOAUTCS B  COOTBETCTBUU C
MEKOTpaciIeBbIMA HOPMaMHU W TIpaBUJIaMH, KOTOPbIE YCTAaHABIMBAIOT MUHUMAJIbHBIN
(HOpMaTHBHBIN) TOKa3aTeNb ocBeneHHocTr - 310 CIT 52.13330.2011[42] u CaulluH
2.2.1/2.1.1.1278-03[33] (Tabiuua 14).

HopwMmbl OCBEIIEHHOCTH 3aBUCAT OT HMPUHATOW CUCTEMBI OCBEIICHUA. Tak, npu
KOMOMHUPOBAaHHOM HMCKYCCTBEHHOM OCBEIIEHUHU, Kak 0ojiee SKOHOMUYHOM, HOPMBI
BbIlIE, YeM mpu oOmieM. [Ipu 3ToM OCBEMIEHHOCTh, co37aBaeMasi CBETUJIbHUKAMU
o011ero ocBemeHus, J0kHa cocTaBasATh 10% ot Hopmupyemoii, Ho He MeHee 300 -

500 JIK, a KOMOMHUpOBaHHAas - 750 JIK.

67



Tabmuua 14 — Hopmupyemble nmapaMeTpbl €CTECTBEHHOTO M MCKYCCTBEHHOTO

ocenienus (CanlluH 2.2.1/2.1.11278-03[33])

a) T
I
9 = EcrectBennoe | CoBmenienHoe | MckyccTBeHHOE
§ . OCBEIICHNE OCBEIIEHNUE OCBEIEHNE
°N]
= )
= = KEO ey, % KEO ey, % OCBEeIEHHOCTD, JIK
= =
3 S S
= T = pH
= o 5 5
9 s 3 3 KOMOMHHPOBAaHHOM
s 5| & 2. OCBEILEHUH
8 o = =
ITomenienus 5 =2 g & = NS =
o
o = E o % = =
» o < o) < O =
a0 = = =} =} [3)
oH B = = ) = 5) =
v 2 = 5 =] = =]
o o = o = 3) = 3) Q
LY : : :
=958 8- B | 5| B S
<
S5 25| 8 z = g z o 3
= 8-1 /A § a T < Q =T ™ ) =
SE8E8| 22 2 R 3 S = 8
2S°E8| 2F| ¢ 25| © e '8 -
§&_5:2| E5| E| E8| £ 2 s | E
A EsRdm| =38 E 2 3 E 2 S E
AHamnuTnyeckue
I-0,8 4.0 15 2,4 0,9 600 400 500
nabopaTtopuun
KabOuneTts! r-0,8
UHPOPMATUKHA U | DKpaH 3,5 1,2 2,1 0,7 500 300 400
BBIYHCIIUTENLHON | JUCILIES: - - - - - - 200
TEXHUKH B-1

[Ipumeuanue: Ilpodyepku B Tabnuile 03HAYAIOT OTCYTCTBUE MPEIBSBISIEMBIX
TpeOOBAHMIA.

Kpome KOMMYECTBEHHBIX, HOPMHUPYIOTCI ¢ KAadeCTBEHHBIE IOKa3aTeNn
OCBEIIEHHOCTU.  Tak, i  OrpaHUYEeHHUs  HEONarompusTHOTO  JIEHCTBUS
MyJBCUPYIONINX CBETOBBIX IOTOKOB JIAaMIT YCTAHOBJICHBI TMpeNeiIbHbIC 3HAYCHUS
K02 (PUITMEHTOB TyJbCcallii OCBEMIEHHOCTH padounx MecT B mpeaenax 10-20% B
3aBHCHUMOCTH OT paspsa 3pUTelbHON padoThl. PekoMenayemasi OCBEIIEHHOCTh AJis
pabotbl ¢ 3kpaHoM nuciies coctaBisieT 200 5k, a mpu paboTe C 3KpaHOM B
codyeTaHuu ¢ padoroit Haa AokyMeHTamu - 400 ik (CanlluH 2.2.2/2.4.1340-03).

IoBbIIEHHBIH YPOBEHb 3JIEKTPOMATHUTHBIX U3JIYy4YeHHUH

Hcrounukom QJICKTPOMArduTHOI'O M3JIYYCHHUA ABIIACTCA MOHHUTOP, 0COOCHHO

ero OOKOBBIE M 3aJHUEC CTCHKH. OCHOBHBIMH HMCTOYHHKAMH QJICKTPOMArHuTHOI'O
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U3ITyYE€HHUs] MOHUTOPA SIBJIIFOTCS Y3JIbl PA3BEPTOK, UMITYJIbCHBIA UCTOYHUK NUTAHUS,
BUjIeoycunutenb. [lepconansapie DBM ABIAIOTCS MCTOUHMKAMU HIMPOKOIOJIOCHBIX
AJIEKTPOMArHUTHBIX HW3JyYEHUH: MSTKOIO PEHTI€HOBCKOIO, YJIbTPa(pHuOJIETOBOTO,
OJM>KHETO0  HMH(pPaKpacHOro,  paJMOYacCTOTHOTO  JMamna3oHa,  CBEpX- WU
UHQPAHU3KOYACTOTHOTO,  JJIEKTPOCTATHYECKUX  MOJIeH.  DIEKTPOMArHUTHbBIE
U3JIy4EHUsI, BO3ACHCTBYS Ha OpraHUM3M 4YEJIOBEKA B J03aX, IPEBBIIIAIOIINX
JOMYCTUMBIE, MOTYT SIBUTHCS MPUUMHONW MHOTHX CEPhE3HBIX 3a00JIE€BaHUN.

B Hacrosiiiee Bpems pa3paOboTaHbl JOKYMEHTHI, perjaMeHTHPYIOIIHNE MTpaBuiia
nosib3oBaHus auciiesmMu. Cpeau HanOosiee O€30MaCHBIX BBIIEISIOTCS MOHUTOPHI C
MapkupoBkod Low Radiation, KOMIbIOTEPHI C KUIKOKPUCTATUIMYECKHUM SKPAaHOM H
MOHHUTOPBI C YCTAHOBJIICHHOW 3aIlUTOM IO METOAY 3AMKHYTOI'O Kpyra.

Tabnuna 15 - YpoBHu gonyctumoro odiydyeHus onpeaenensl B CanlluH

2.2.2/2.4.1340-03[33].

HaumenoBanue napameTpoB BIY OMII
HanpspkeHHOCTB 37eKTpuueckoro noist  |B auamnaszoHe yactot 5 ' - 2 k' 25 B/m

B nuamasoHe yactoT 2 k' — 400 xI'1y (2,5 B/Mm
II;ToTHOCTE MAarHUTHOT'O IIOTOKA B auamna3oHe 4actoT S5 ' - 2 kI’ 250 uTn

B quana3oHe JyactoT 2 KI'm — 400 x['1r |25 uTxa
Hanps’keHHOCTB 2JIEKTPOCTaTUYECKOTO OIS 15 xB/m
ONEKTPOCTaTUUECKUH MOTEHIIMAJ 3KpaHa BUIECOMOHUTOPA 500 B

HopmatuBHbIME TapameTpamMu B amama3oHe dactoT 60 xI'm — 300 MIn
ABIIAIOTCA HanpsbkeHHOCTH E m H snekTtpoMarnutHOro nosiss. B auana3zoHe HU3KUX
4aCcTOT WHTEHCHUBHOCTh W3JIydyeHHMs He JoJbkHa mpesBbimate 10 B/M 1o
AIEKTPUUYECKON COCTABIISIONIEH, a 1o cranaapraM MPR II e noimkHa npessimarts 2.5
B/m mo anextpuueckoit u 0.5 A/M Mo MarHUTHOM COCTaBJISIONICH HAMPSHKEHHOCTH
OJIs.

UTtoObl CBECTM K MHUHUMYMY HETAaTHBHOE BIUSHUE JJICKTPOMATHUTHOTO
W3JIy4YE€HUSI OT MOHUTOPA, JOCTATOYHO NPUAEPKUBATHCS MTPOCTHIX ITPABUII:

. BriOupass MouuTOp, Jydiie OTIaTh MPEINOYTEHUE
KUJIKOKPUCTATIIINYECKOMY BapuaHTy. M3iaydeHue MOHUTOPOB C

AIIEKTPOHHOIYYEBOM TpyOKOil HaMHOTrO cuiibHee, yeM y JKK-ananoros.
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. Pacronoxxute  Monutop B yriy. CreHsl OyayT —MOTJIONIATH
3JIEKTPOMArHUTHOE U3JIy4YE€HUE, KOTOPOE HCITyCKatOT OOKOBbIE U 33 JHUE CTEHKH.

. BrIkirouaTh MOHUTOp, €CIIM OTXOANUTE HEHAA0JITO OT paboyero CToJa.

. Hcnonp30BaHne CHEUMAIbHBIX 3alIMTHBIX SKPAaHOB MO-TIPEKHEMY
aKTyaJbHO, OCOOEHHO €CJIM B CEMbE €CTh JIETH.

. MoHUTOp JOMKEH CTOATH OT Ballero Kpecjia He Ounke, yeM Ha
paccTOSHUU BBITAHYTOW pykd. [lpuaBurarh ero CAMIIKOM OJU3KO K JHUIy U
HAKJIOHATHCA K 9KpaHy HE CIEyeT.

Opranuzanus 6e3onacHoil padotsl Ha [I9BM u pernamentuposana CanlluH
2.2.2/2.4.1340-03[33].

IoBbILIEHHBIH YPOBEHb LIyMA

OCHOBHBIM HMCTOYHUKOM IITyMa B Ja0OpaTOpPUU SIBISETCS TEXHOJIOTMYECKOE U
HH)KEHEepHOe o0opyoBaHue. B mabopatopun OYMCTHBIX COOPYKEHHM, HCTOUYHUKOM
[IymMa CJIY>UT JabopatopHas eHTpudyra.

JlnutenbHOE BO3JEMCTBHME HWHTEHCHMBHOro Imyma (Beime 80 ab) Ha ciyx
YeJI0BEKa, MPUBOJIUT K €ro 4YaCTUYHOW WJIM IIOJIHOM motepe. B 3aBucumoctu oT
JUIUTEILHOCTH U MHTEHCHUBHOCTH BO3JCUCTBUS IIyMa MPOUCXOIUT OOJIbIIEE WU
MEHBIIIEE CHUKEHUE YYBCTBUTEIBHOCTH OPTraHOB ClyXa.

Tabmuma 16 — JlomycTuMBbIE YPOBHH 3BYKOBOTO JABJICHUS U DKBHBAJICHTHOTO

yposust 3Byka ('OCT 12.1.003-14 [7])

ypOBHI/I 3BYKOBOT'O OaBJICHUA, I[E, B OKTaBHBIX I10JIOCAaxX YPOBHI/I 3BYKa U
CO CPECAHCTCOMETPHUICCKUMHU HaCTOTAMU, FI_I OKBUBAJICHTHBIC

315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | TP P

PaGoune mecrta

[TocTosinHbIe paboune
MecTa U pabouue
30HBI B
MIPOM3BOJICTBEHHBIX 107 |95|87 |82 |78 |75 73 71 69 80
NOMEIICHUAX M Ha
TEPPUTOPUHN

IPEANPUATUI
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Cormacao mynkry 5.3.1 CH 2.2.4/2.1.8.562-96 nns pabouux MecT B
MOMEIIECHUSIX «IPOECKTHO-KOHCTPYKTOPCKUX OOPO, pacyeTUUKOB, MPOrPAMMUCTOB
BBIYHMCIIUTENBHBIX MAIINH, B Ja00OpaTOPHUAX JIJIsi TEOPETUUECKUX paboT U 00paboTKU
JIAHHBIX» MPEACIbHO JOMYCTUMBIA YPOBE€Hb 3BYKOBOTO JIABJIEHUS COCTABIISET
Lmax=75 nb. WHbIMU cioBamMu, IIyM, cO3/JaBaeMblii pabOTOH KOMITBIOTEPOB, IIO

CBOUM XAPAKTCPHUCTHKAM YAOBJICTBOPACT CAHUTAPHBIM HOpMaM

[28].

st 6opsOBI ¢ 1IymMOM OT JabopaTOpHOM HEHTpUPYTrH B IMOMEHICHUSX
MPOBOATCS MEPONPUITHS KaK TEXHUYECKOTO, TaK M MEAMIIMHCKOTO XapakTepa.
OCHOBHBIMH W3 HHUX SBISIIOTCA: YCTpaHEHHE NPUYMHBI IIymMa, T. €. 3aMeHa
HEeHTpU(PYru UM ee MEXaHU3MOB Ha 0ojiee COBpPEMEHHBIE OECIIyMHBIC;, W3O0JISIUs
UCTOYHHUKA IIIyMa OT OKPYXKAIOIIUX TOMEIIEHUH (MPUMEHEHHE TIIYIIUTENICH,
HKPaHOB, 3BYKOIOTJIOLIAIONIMX CTPOUTENBHBIX MAaTEpUajoB); HCIOJIb30BAHNE
WHIUBUIYAIBHBIX CPEICTB 3amMThl (Oepylieil); NpoBedeHUE MEePUOINYECKHX
MEAMIMHCKUX OCMOTPOB C MPOXOXKIECHUEM ayAHOMETPHUM; COOIIOJCHHUE pexuMa
TpyZJa U OTIbIXa; MPOBEACHNUE MPOPHIAKTUUECKUX MEPONPHUITHIA, HAITPABICHHBIX Ha
BOCCTAHOBJICHHE 3JI0pOBbs [15].

OTkJ/IOHeHHe moKa3aTe/ieil MUKPOKJIMMATAa

OnuuM U3  HEOOXOAMMBIX YCJIOBUM HOPMaJIbHOM  JKU3HEIEATEIIBHOCTH
YeJIOBeKa SBISETCS OOCSCIeUYeHHEe HOPMAJbHBIX METEOPOJOTHUCCKUX YCIOBUM B
MOMEIIEHUSIX, OKa3bIBAIOUIMX CYIIECTBEHHOE BIMSHHE Ha TEIUIOBOE CAMOYYBCTBHE
YeJioBeKa U €ro paboTOCIOCOOHOCT.

MuUKpOKIMMAT TPEACTaBIICT Cco00H KOMIUIEKC (PU3MUECKUX IapaMeTpoB
BO3/IyXa, OKa3bIBAIOIIMX BIMSHHE HA TEIJIOBOE COCTOsSIHUE opraHu3dMa. K Hum
OTHOCSIT TEMIIEpaTypy, BJIAXKHOCTb, CKOPOCTb JBHXEHHUS BO31yXa, MH(paKpacHoOe
u3iydyeHrue. MUKpOKINMaTHYECKUE MapaMeTpbl OKA3bIBAIOT 3HAYUTEIBLHOE BIUSHHE
Ha (YHKIIMOHAIBHYIO JESATEILHOCTh YEJIOBEKAa - €ro CaMOYyBCTBHE U 3JI0POBBE.

I[J'II/ITCJ'H)HOC BOBHeﬁCTBHe YCJIOBCKaA He6HaFOHpI/I$ITHLIX MCTCOPOJIOTNIYCCKHX
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YCIOBUH PE3KO YXYAIIAeT €ro CaMOYyBCTBHE, CHUKACT MPOU3BOAUTEIBHOCTH TPYyAa
Y TIPUBOJMT K 3a00JICBaHUSIM.

KoM@opTHBIN MUKPOKIIMMAT B TOMEIIEHUH CO3JAI0T TIPU MOMOIIU OTOIJICHUS
U BeHTHWIAUMU. ONTUManbHBIE W JOMYCTUMBbIE HOPMBI MHUKPOKJIMMAaTa sl padoT
pasHoii kateropuu TspkecT ykazanbl B [OCT 12.1.005-88 [], CaulluH 2.2.4.548-96
[4]. Otoruienue W BEHTWJISAIMS TOMEIICHHH TMPOCKTUPYETCS B COOTBETCTBUHU C
tpeboBanusamu CIT 60.13330-12 [44].

WHTEHCUBHOCTh  TEIUIOBOrO  OOJMyuyeHUs padoTalolMX OT  HAarpeThixX
MOBEPXHOCTEH TEXHOJOTHYECKOTO OOOpYyIOBaHUS, OCBETUTEIbHBIX MPUOOPOB,
WHCOJISIIUM Ha TIOCTOSHHBIX M HEMOCTOSHHBIX pPabounMx MecTax He JOJDKHA
npesbimath 35 Br/M? npu oOnydenuu 50% IIOBEPXHOCTH dYeJIOBEKa U Goiee
cormmacuo CanlluH 2.2.4.548-96 [4].

B paboueii 30He MpOU3BOICTBEHHOTO MOMEIICHUSI T0JKHBI OBITh YCTAHOBJICHBI
ONTUMAaJbHbIE U JIONYCTUMbIE MHMKPOKIMMATHUYECKHUE YCJIOBHUS, COOTBETCTBYIOIINE
CanlluH 2.2.4.548-96 [4]. OnrumanbHble MapaMeTpbl MHUKPOKIMMATa B
IPOU3BOJCTBEHHBIX MOMEILEHUSX o0ecreunBaroTCs CUCTEMaMU
KOHJAWIIMOHUPOBAHUS  BO3JyXa, a JOMYCTUMbIE TMapaMmMeTpbl €CTECTBEHHOU
BEHTUJISALIUEN.

B kamepanbHBIX TIOMEIICHUSX HEOOXOAMMO TMPEAYyCMAaTPUBATh CHCTEMY
ororuieHus. OHa OMKHA O00ECTEYUTh OCTATOYHOE, MOCTOSHHOE U PABHOMEPHOE
HarpeBaHWE BO3AyXa B TIOMEIIECHUAX B XOJOJHBIM TMEpPUOA TOJa, a TakKKe
0e301MacHOCTh B OTHOIICHUHU TIOXkKapa U B3pbiBa. [Ipu 3TOM KoebaHus TeMIepaTypbl
B TEYEHHUE CYTOK HE JOJIKHBI npeBbimaTh 2-3°C.

B kamepanbHOM TIOMEIIEHHH HEOOXOIMMO OOECTEeUUTh MPUTOK CBEKETO
BO3/yXa, KOJIMYECTBO KOTOPOTO OMPEACIACTCS TEXHUKO-IKOHOMUYECKUM PACUETOM U
BEIOOPDOM  CXEMBI CHUCTEMbl BEHTWIANMHA. MUHUMAIBHBIA pPAcXoJ BO3IyXa
ompeznensiercs u3 pacdera 50 — 60 MP/4 Ha OXHOrO YEIOBEKAa, HO HE MECHEE

JIBYKPaTHOTO BO3AyXxooOMeHa B 4yac. [Ipu HeOosbIIoN 3arpsi3HEHHOCTH HAPY>KHOTO
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BO3ayXa KOHIWIIMOHUPOBAHHC HOMGHIGHI/Iﬁ OCyHICCTBIACTCA C TICPCMCHHBIMU

pacxoaMy Hapy>KHOTO BO3/lyXa U HUPKYJISIHOHHOTO.

]_IOHYCTI/IMI)IC HOPMbBI TCMIICPATYPHI, OTHOCHUTEJIBHOM BJIAXXHOCTH M CKOPOCTH

JIBH>KCHUS BO3/IyXa B paboueM MOMENICHUH MTPECTaBIICHbI B Ta0auie 17.

Tabnuua 17 — JomycTumble mapaMeTpbl MUKpPOKJIMMAaTa Ha paboyux MecTax

npou3BoicTBeHHbIX ToMerienuit (CanlluH 2.2.4.548-96 [4])

CxopocThb
s Temneparypa Bo3nyxa, °C JIBU>KECHUS
2  |Katero Temneparypa |OTHOcHTeNbHas |BO31yXa, M/C
g |pus [wnana3on Jwnana3on MIOBEPXHOCTEH, |BIAKHOCTD
% pabot |HmKe BBIIIIC t°C BO311YyXa, 0% Eciu Eemu
= ONTUMAIBHBIX |ONTUMAIBHBIX t°<t®onr {o>0
BEJIMYMH t°ONT |BENMYUH t°0nT o
= lla 17,0-18,9 21,1-23,0 16,0-24,0 15-75 0,1 0,3
C
5 3
>% 16 19,0-20,9 23,1-24,0 18,0-25,0 15-75 0,1 0,2
’E Ila 18,0-19,9 22,1-27,0 17,0-28,0 15-75 0,1 0,4
=
=
2 |6 20,0-21,9 24,1-28,0 159,0-29,0 15-75 0,1 0,3

[Ipumeuanue: K kareropun lla oTHOCATCS pabOThl C HMHTEHCHUBHOCTHIO
sHepro3arpat 151-200 kkan/gac, CBSI3aHHBIC C TOCTOSIHHOW X0/1b00H, MepeMeleHreM
Menkux (Ao 1 Kr) u3aenuid Wiaud TMpPEeAMETOB B MOJOXKEHUU CTOS WU CUAS U
TpeOyroIue ONPEACICHHOTO (PU3NYECKOTO HATTPSIAKEHUS.

K kareropun 16 oTHOCSTCSI pabOTHI ¢ MHTEHCUBHOCTRIO YHEpro3arpaT 121-150
KKaj/dac, TpPOM3BOAMMBIE CHJs, CTOS WJIM CBSI3aHHBIE C  XOAbOOW U
COIPOBOXAAIOIINECS HEKOTOPBIM (PU3MUECKUM HAIPSKEHUEM.

DIeKTPUYECKHUIl TOK

HcTOYHMKOM 3JEKTPUYECKOTO TOKa B IIOMEIICHHMM MOXET BBICTYIATh
HapYIIEHUE U30JISAIUU JICKTPOITPOBOIKH.

OcHoOBHas IPUYMHA CMEPTEILHBIX CITy4acB, CBA3aHHBIX C TMOPAXKCHUEM
JIEKTPUUECKUM TOKOM — HApyIICHHE MpaBWI PaOOTBI C AJIEKTPONPHOOpaMHU IO
I'OCT 12.1.019-09 [11].

Peakiust yenoBeka Ha 3JIEKTPUUYECKHUIM TOK BO3HUKAET JIMIIb IPU MPOXOKACHUU

ero uepe3 Teno. [ns mpemoTBpalieHus 3JIEKTPOTpaBMaTH3Ma OOJIBIIOE 3HAYEHUE
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UMeEeT MpaBUjIbHAs OpraHu3alus padoT, TO €CTh COOMIOICHNE MPABIII TEXHUUECKUN
OKCIUTyaTallMM  AJIGKTPOYCTAHOBOK W  MpaBWJI TEXHUKH OE30MAaCHOCTH MpHU
AKCIUTYaTallH 3JIEKTPOYCTaHOBOK.

JIOIyCTUMBIM CUUTAETCS TOK, IPU KOTOPOM YEJIOBEK MOXKET CaAMOCTOSITEIIBHO
OCBOOOJMTHCS OT DJIEKTPUYECKOM Iienu. Ero BeauunHa 3aBUCUT OT CKOPOCTHU
MIPOXOKJICHUS TOKa Yepe3 TeJIo YeNoBeKa: MpH JJIMTEIbHOCTH AeiicTBus Oonee 10 c -
2MA, npu 10 ¢ u meHee - 6MA.

[lomemienne naGoparopur M KOMIBIOTEPHOTO Kjacca IO ONAacHOCTU
MOPKEHUS JIOACH JJICKTpUYECKUM TokoM, coriacHo ITYD [30], oTHOcHTCS K
NOMEIICHUIO 0€3 TMOBBIIIEHHOW OMAaCHOCTH MOPAXEHUs JIIOJEH 3SJIEKTPUUECKUM
TOKOM, KOTOpBIE  XapaKTEPHU3yKOTCS  OTCYTCTBHEM  YCJIOBHMM,  CO3JAFOIIUX
MOBBIIIEHHYI0O WM OCOOYH0 OMacHOCTh (BJAXHOCTh HE TpeBblaet 75%,

temriepatypa-20-23°C, oTCYyTCTBYIOT TOKOIIPOBO/IAIIAS TbLIb, TIOJIBI IEPEBSIHHBIE).

DeKTpo0e30MacHOCTh B ayJUTOPHUH JOJKHA OOECIEeUUBATHCS CIAEAYIOUTUMU
MEPOTIPUATUIMH:

. JUTSL 3aIMTHl OT TOKOB KOPOTKOTO 3aMbIKaHWE HEOOXOIMMO HaIM4YNe
OBICTPOJICHCTBYIOMINX YCTPOWCTB 3alUTHI; JJICKTPUYECKAsl CETh JOJDKHA HMETh
3alIATy OT TOKOB KOPOTKOTO 3aMbIKaHUs, O0ECIEUMBAIONIYIO MO BO3MOKHOCTHU
HaWMCHBIIIEE BpEeMs OTKIIOYCHHS W TpeOOBaHUS CEJICKTUBHOCTH; B KauyecTBE
anmapaToB 3alUThl JOJDKHBI TPUMEHSITHCS aBTOMATHYECKHUE BBIKIFOYATEIN HWJTH

MIPEIOXPAHUTEIIH.

. JUISL 3aIIUTHI OT HAMPSHKEHUS] MPUKOCHOBEHUSI BCE TOKOBEIYIIUE YACTH
JIOJDKHBI OBITh H30JIMPOBAHBI; 3alpeliacTcsl HCIOJIb30BaTh Kabeld M IMPOBOJA C
TMOBPEXKICHHOU UJIn MOTEPSABIIEH 3alllUTHBIC CBOMCTBA U30JIS1IHEH;
HEU30JIMPOBAHHBIC TOKOBEIYIIME YacTH JOJDKHBI OBITh 000PYIOBaHBI 3alllUTHHIMU
OTPAXKJICHUSAMHU WM PACIOJOXKEHBI B HEJOCTYIIHOM [ MPUKOCHOBEHUSI MECTE;

3arpCiacTCda II0Jb30BATHCA ITOBPCIKACHHBIMU PO3CTKAMH, PACIIPCACIUTCIbHBIMA
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KOpoOKaMu, pyOWJIbHUKaMHU H JPYTMMH 3JEKTPOYCTAHOBOYHBIMU MpHUOOpaMu;

YCTPOMCTBO M IKCIUTyaTalldsi BDEMEHHBIX JJIEKTPOCETEN HE JOMYCKAETCS;

. U1 3alIUTBI  OT  TOPAXKEHUSI  JJIEKTPUUYECKHUM  TOKOM  IyTEM
BO3HUKHOBEHHS TIOTCHIIMAJla Ha TMPOBOASANIUX KOpIIycax dJIEKTPOIPHOOpOB
HEOOXOJMMO HaJW4HMe 3allUTHOTO 3a3eMiieHHs; corjacHo IIYD comportuBieHne
3a3eMJISIOIIET0 YCTPOUCTRA B JTF000E BpeMs roja J0JDKHO ObITh He Ooiiee 4 OM, npu
TOM CEUeHHE 3a3eMJISIONICH >KUIBI JODKHO OBITh HE MeHee 4 MM Uil MEIHBIX
MIPOBOJIHUKOB, HE MEHee 6 MM? — IS QJIFOMHHHEBBIX W He MeHee 20 MM? — ISt
CTaJILHBIX.

TN mpeAoTBpallleHUs] AJIEKTPOTpaBMaTu3Ma OOJIbIIIOE 3HAYEHUE HMEET
MpaBWJIbHAS OpraHu3anus OOCIy)KMBaHHS ayJIUTOPHH, IPOBEICHHE PEMOHTHBIX,
MOHTaXKHBIX U MPO(PUIAKTUUECKUX padoT.

JIxo00it eKTponpudOop JOJKEH ObITh HEMEIJIEHHO 00ECTOUEH B CllyYae:

. BO3HUKHOBEHUSI YTPO3bI )KM3HU WU 3I0POBBIO YEIIOBEKA;

. NOSIBJICHUS 3allaxa, XapakTepHOrO JUId TOPSIIEHd U30JSALUU  WIH
IJIACTMACCHI;

. MOSABJICHUS AbIMA WUJIN OTHS,

. MOSIBJICHUSI UCKPEHUS,

. OOHapyXeHUs BUIMMOIO TOBPEXJACHUS CUJIOBBIX KaOened wuiu

KOMMYTAI[UOHHBIX YCTPOMCTB.

Hopmatusabie nokyments: 'OCT 12.1.019-09[12], T'OCT 12.1.030-01[11],
TOCT 12.1.038-82[8].

ITo:xxkapoonacHoOCTh

[Ipu BO3rOpaHWHW, BO3HMKHOBEHHH TIOXKapa, HEOOXOAMMO OTKIIIOUUTH
3JIEKTPONPUOOP OT AIEKTPOCETH (€CIM ITO CJlIeNaTh HEBO3MOXKHO, TO HEOOXOJUMO

OTKJIIIOYHUTH IMUTAOINYIO CETh dABTOMATHUYCCKUM WJIN IMAKCTHBIM BBIKJIHOYATCICM, WUJIN
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pYOUIIBHUKOM Ha JIA0OPAaTOPHOM HJIM CHJIOBOM LIUTE), BbI3BATh MOKAPHYIO KOMAHy
U TPUCTYIIUTh K TYIICHUIO MOKapa HMMEIOMHAMHU CPEACTBAMM IT0KAPOTYLICHHUS.
Crnengyer MOMHUTB, 4TO JUIsl TYLIEHUS I0’Kapa Ha YCTAaHOBKAxX, HaXOIALIUXCS O[T
HaIIPSHKEHUEM, MOKHO TOJIB30BATHCSI TOJIBKO YTIJIEKMCIOTHBIM WA IOPOIIKOBBIMU
orHetymurensaMu. [lpu cunbHOM BO3ropaHui, 1okape He0OX0AMMO CPOUYHO BbI3BATh
AJIEKTPUKA U OOECTOUYMTH MOMEUICHHE, IOCIIEe Yero Ui TYLICHHs IMoXkapa MOKHO
WCIIOJIb30BaTh IIEHHBIC OTHETYIIUTENIN U BOY.

CornacHO HOPMaTHBHO-IIPABOBOM 0a3e, TI/€ OIpPENEsIoTCsS KaTeropuu
ITOMEIIEHAW, 3JaHUM M HAPYKHBIX YCTAHOBOK II0 B3PBIBOIOKAPHOM M IOXAPHOU
ONAaCHOCTH, TMOXapHas Harpy3ka i ayauropun OBM, mo cpaBHeHHIO ¢
NOMEILEHUSIMU JIPYTUX TPyII, OTHOCUTENbHO Mana. JlabopaTopusi OUMCTHBIX
OTHOCAT K 1 Tpymmne ¢ 00bIYHOM MOKapOONacHOCThIO [23].

B cootBeTcTBUM C IIpaBWJIaMH ONPEACIICHUS KAaTETOpUN MOMEIIECHUH, 31aHUI
U HApyXHBIX YCTAaHOBOK II0 B3PBIBOIIOXKAapHOM M II0KApHOW  OIIACHOCTH,
pernamentupyembiMu HITBb 105 — 03, naGopaTopusi OUMCTHBIX OTHOCST K KaT€ropuu
B, Tak kak B MOMEIIEHWU NPUCYTCTBYIOT TBEPJbIE TOPIOYME U CIadOroproune
BelleCTBA U MaTtepuaibl. K roprounM marepuanaM OTHOCATCS IKaQbl, CTONbI, CTYJIbs
U JJOKyMEHTaLMs.

JIns npenoTBpamieHus noxapa IMIpUHUMAKOTCS CIEAYIOLINE MEPHI:

e u3 jaboparopuu HEO00XO0IUMO YAQIUTh

HEHUCIO0JIb3yeMble HarpeBaTelbHbIe TPUOOPHI;

*  KopIlyca pyOWJIBHHKOB U PO3ETOK PA3MECTHTh Ha HECTOPAEMBIX

OCHOBAX;

*  HarpeBaTeJbHbIE TPHOOPHI  PACIOJOKUTH Ha  ACOECTOBBIX

KOBpPHKaxX M MPOKIAIKAX;

° pa60TBI C JICTKO BOCINIaMCHAIOIIMMHUCA BEIICCTBAMU JOJIXKHBI

IPOBOJUTHLCS BHE Ta0OpATOPUU;
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*  KypeHHue B JJabopaTopuu CTPOTro 3amnperieHo [41].

B cooTBercTBUM ¢ TpeOOBaHHUAMU MOKAPHON 0E30MaCHOCTH pa3padaThIBaCTCs
IJIaH 3BaKyallid, SBaKyall[MOHHAs KapTa WM MHCTPYKUHUsS «O TOpsSAKE MPOBEICHUS
ABAKyalluU JI0JIe U 000pYJOBAHUS B CIIyUae MoxKapa.

AyauTopuss J0JDKHAa OBITh O00OpyJOBaHa CpEACTBAMHU IOXKAPOTYIIECHUS,
KOTOPBIMH B JJAHHOM CJTy4ae SIBJISIIOTCS YTIIEKUCIOTHBIE OrHeTymuTenu tuna OY.

[Ipu oOHapyxeHUM TOXKapa WM TPU3HAKOB BO3TOPAHUS HEMEIJICHHO
cooOmUTh 00 3TOM ONFDKAMIIEMy WHCIIEKTOPY OTjeNla (MpU 3TOM Ha3BaTh MECTO
noxkapa, cBor0 (haMIINIO U OTJIeN) WU MPUBECTH B JICHCTBUE PYYHOUH H3BEIATENb
MOKapHOW CUTHAJW3alluk, a 3aTeM JICMCTBOBATh B COOTBETCTBHU C IUIAHOM
sBakyanuu, yctanoBieHHOM OO0 «ToMCKBOgOKaHATIOM.

8.2 Dkosornueckas 0€30MacHOCTD

8.2.1 AmHaau3 BO3MOKHOIO0 BJIHSIHHUA O0BLEKTAa HCCJIEI0BAHMA HA
OKPYXKAKIIYI0 Cpeay

CerogHs BO BCeM MHpE HaWOOJBIIYI0 OMNACHOCTh BOJAM CYIIHM HECET
3arpsisHeHue. Iloj 3arps3HeHHMEM TOAPa3yMEBAOTCS BCEBO3MOXKHBIC (DM3UUYSCKHUE H
XUMHUYECKUE OTKJIOHEHHUSI OT MPHUPOJHOrO COCTaBa BOJBI: YACTOE U JJIUTEIBHOE €€
IIOMYTHEHHE, TIOBBIIICHUE TEMIIEPATyphl, THUIOIIUE OPTaHUYECKHE BEIECTBA,
HEpEeJKO, MPUCYTCTBHE B BOJIE CEPOBOJOPOJA U APYrHX SAOBUTHIX BemiecTB. Ko
BCEMY OTOMY TMpPHUOABISIOTCS €lI€é M CTOYHBIE BOJIBI: XO3SHCTBEHHO-OBITOBHIE,
MUIIEBOM MPOMBIIUICHHOCTH, CEJILCKOTO XO03siicTBa. Hepeako CTouHbIE BOJIBI
cojepkar HeTENPOIYKTHI, IHAHUIBI, COJIM TSKEIbIX METAJJIOB, XJIOp, IIEJIOYH,
KUCIOThl. He cnemyer 3a0biBaTh W O 3apaXeHWW BOJ TepOMIUAAMU U
PaIMOAaKTUBHBIMUA BellecTBaMHU. Tak K€ CEroJHs MOBCEMECTHO BOJbI 3arps3HCHBI
cOpachkiBaeMbIM OTOBCIOAY MycopoM. Kpome Toro, cOpocoBble BOJbI C TOJICH

nonagaroT B BOAOCMbI HCOUYUINICHHBIMU.

8.2.2 AHa/1u3 BJMSTHHUSA MPOLECCA UCCIE0BAHNS HA OKPYSKAIOILYIO Cpeay
CBeneHusi 0 BHJIE, COCTaBE W TUIAHUPYEMOM 00BEME OTXOJ0B MPOU3BOJICTBA,
MOJIeKAIINX YTUIIU3AIMU U 3aXOPOHEHUIO, C YKa3aHHEM Kilacca OMacHOCTH.
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OTXOBI C PELIETKU:

2400 m3/cyT x 0,03 xr/mM3 = 72 Kr/cyT (BIaxkHBII MaTepuan).

[Ipu 00e3BOXKMBaHWKM W30BITOYHOTO WJIA TPU TIOMOIIM HEHTpUPYrH 10
cojiepkanusi cyxux BemiectB 20 % o0beM yruioTHeHHoro uia (mpu miotHoctu 1,03

T/M3) COCTaBWT:

V=6/1,03= 5,8 m*/cyr.
V=5,8%365=2117 m®/rogx.

[IpenycMoTpeHBI aBapHWifHBIC €MKOCTH, paccunTaHHble Ha xpaHeHue 20%
TOJIOBOTO KOJIMUecTBa ocaaka. Oommuii 00beM eMrocTeit 423 M°.

Jlst 06e33apaKUBaHKs 0CaIKa IPUMEHSETCS JIBE EMKOCTH 110 15 M.

06633apa)KHBaHI/Ie IIPOU3BOJUTCA PA3PCIICHHBIMU XUMHUKATaAMHU.

KonnuecTBo OBITOBBIX OTXO/0B OIPENEICHO B COOTBETCTBUU cO «COOpHUKOM
yIEJIbHBIX MOKa3aTesell 00pa3oBaHMs OTXOA0B IIPOU3BOJCTBA U MOTpedeHus», M.:
1999, ucxons U3 YUCIAEHHOCTH PabOTAIOIIETO MepCcoHaia, U COCTaBUT:

*  YHCJIEHHOCTh NepcoHana 4 ye;

*  yIeNbHBIA MOKa3aTelb 00pa30oBaHUsI TBEPHABIX OTXOJOB, KI' Ha

yenoBeka 40.

KomanuectBo OBITOBBIX OTX00B, Gomx = 0,04 - 4 = 0,16 T/rox.

8.2.3 Ob6ocHoBaHUE MePONIPUSATHI MO 3alIUTE OKPY-KAKOIIEH cpeabl

TBepapie OBITOBBIE OTXOABI COOMPAIOTCSI B MYCOPHBIE KOHTEMHEPHI, U
PETYJISIPHO BBIBO3SATCS MAlllMHAMH CIEI[aBTOX03s1CcTBA HA MOaUron ThO.

BBuny nmporekaHusi aHa’pOOHBIX  MPOLECCOB  BO3MOXKHO  BbIIEJICHHE
cepoBojopona (pesepByaphl: OydepHsiif, aeHuTpuduranuu, perupkyasiuuu, IC
peaktop). i TOTJIOMIEHWS BPEIHBIX BBIOPOCOB TMPEIyCMOTPEHA CHCTEMa
NPUHYAUTETbHOW BEHTWISILIMKA 3TUX PE3EPBYapOB C UCIOIB30BaHMEM OHOCKpYOOepa

I OUMCTKH OTBOAMMOI'O BO3yXa.
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Tak ke 1 yCTaHOBJIEHBI NIPEACIIBHBIE TOIYCTUMbBIE KOHLIEHTPAUU BPEIHBIX
BemecTs, ycraHosieHHole I'H  2.1.5.1315-03  «IIpemensHO  AOMyCTHUMBIE
koHueHtpauuu (IIJIK) xumuyeckux BemecTB B BOJAE BOJHBIX OOBEKTOB
XO035ICTBEHHO-IIUTHEBOIO M KYJBTYPHO-OBITOBOIO  BOJOIIOJIB30BaHU». Takum
00pa30M, KOHIIEHTPALlMU BPEIHBIX BEIIECTB HE AOJKHBI npeBbimaTh [TJIK.

Meponpusatiss 10 3alIATE  OKPYXKAloled  cpedpl  OCHOBBIBAOTCS

BOJOIIOATOTOBKE BOJI, HA OYMCTKE BOJ Ha CTAHLIMIX 00€3KEIE3UBAHMUS.
8.3 be3onacHOCTb B Ype3BbIYANHHBIX CHTYAI[USIX

8.3.1 Ananu3 BeposiTHbIX UC, KOTOpbIe MOKET MHUIUMPOBATH 00BHEKT
HCCJIeIOBAHM I

[MunponuHamMuydeckast aBapus - Ype3BblYailHOE COOBITHE, CBSI3aHHOE C BBIXOJIOM
uX CTposi (pa3pylIeHHUEM) THUIPOTEXHUYECKOTO COOPY>KEeHHS (MM €ro 4YacTH) Hu
HEYMPABISIEMBIM TIEpPEMEIICHUEM OOJIBIINX MAaCC BOJbI, HECYIIUX PpPa3pyIICHUS U
3aTOIJICHUE OOIIMPHBIX TEPPUTOPHUH.

K OCHOBHBIM THIPOTEXHHUYECKUM COOPYKCHHSIM, pa3pyIICHHE KOTOPBIX
MPUBOJAUT K THAPOJIMHAMUYECKUM aBapUsiM BO103a00pHbIE (BOJIOHACOCHBIE).

[Ipu BO3HHMKHOBEHHHM YTPO3bl MPOPHIBA TUIPOTEXHUYECKUX COOPYKEHUH C
IIEJIBIO €r0 MPEAOTBPAIIECHUS TTPOBOATCS CIACAYIOMINE MEPOTIPHSITHS:

- TOCTOSIHHOE OTCIIeKMBaHHE, pa3paboTka (yTouHeHue) denepaibHbIMU H
TEPPUTOPUAIBHBIMUA ~ THAPOMETEOLIEHTPAMU  JOJITOCPOUYHBIX U KPATKOCPOUHBIX
THIPOJIOTHYEC-KMX IPOTHO30B, OINEPATHBHOE JOBEICHHUE JI0 3aWMHTEPECOBAHHBIX
oTpacieil HapOJHOTO XO3SMCTBA TMPEAYNPEXKICHUS OO0 OMacHOM Pa3BUTHU
THIPOJIOTHYECKUX SIBICHHM;

- TMPOBEJCHUE CICIUATBLHBIMU THAPOTEXHUYECKHUMH CITYKOaMH TTOCTOSTHHOTO
Ha-0JII0ICHNSI 32 COCTOSIHUEM TIJIOTHH, JaMO, BOJIOXPAHUIIUII U JPYTUX OOHEKTOB;

- TpoBEJEHHWE Ha KPYIHBIX pekax (M0 BCeMy Kackaay THAPOY3JIOB)
TPAH3UTHOTO MPOITYCKA BOJIBI;

- YKpEIUJIEHUE OTKOCOB M IUIOTMH E€CTECTBEHHBIX BOJOXPAHWJIMIL WUIM BHI30B

IIPpOpbIBA OTHUX IIJIOTUH B HAUMCHCC OIIACHOM HAIIPAaBJICHUH
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dopcupoBaHHas CpadOTKa MO3BOJSET MOBBICUTh YCTOWYHUBOCTH COOPY>KEHUMN
HanmopHoro  ()poHTa  TUAPOY3JIOB,  YACTHYHO  YMEHBIIUTH  TOCJEICTBUS
KatacTpopuyec-KuxX 3aTOIJICHUH B HWKHUX Obedax TUIAPOY3JO0B IPHU MPOPHIBE

HATNIOPHBIX (PPOHTOB.

8.3.2 Ananu3 BeposTHbIX YUC, KoTOpbIe MOTYT BO3HUKHYTH Ha padouem
MecTe NP NPOBEACHUH HCCIe0BAHUM

UpesBblyaiiHas cUTyalusi — 3T0 OOCTaHOBKAa Ha OIPENEICHHONM TEpPUTOPHH,
CIIOUBILASCA B pe3yJibTaTe aBapWHU, OMACHOTO MPUPOJHOTO SBJICHHS, KaTacTPOQBbI,
CTUXHMHOTO WM MHOTO O€JICTBUSI, KOTOPHIE MOTYT MOBJIEYb WJIM MOBJIEKIIHU 32 COOOM
KEPTBBI, yIIepO 370POBbIO WM OKPYXKAlOIIeH cpene, 3HaUYUTEIbHbIE MaTepUaIbHbIE
IIOTEPHU M HAPYILICHHUE YCIOBUW JKU3HEAEATEIBHOCTH JIFOACH.

ITox uctounnkoM YC MOHMMAIOT OIACHOE NPUPOAHOE SIBICHHE, ABAPHUIO WU
OIaCHOE TEXHOTE€HHOE MPOUCUIECTBHE, ITUPOKO PACIIPOCTPAHEHHYIO NH(EKIIMOHHYIO
OOJIe3Hb JIIOJIEH, CENbCKOXO3AMCTBEHHBIX >KMBOTHBIX UM PACTEHWI, a TaKxke
IIPUMEHEHUE COBPEMEHHBIX CPEACTB IIOPAXKEHHUs, B PE3YJIbTATE YETrO IPOU30IIIIO WIH
MOX€ET BO3HUKHYTh UC

Bo3moxxHOM  ype3BblHaiiHOW  cuTyauued B 1a0OpaTOpUd  OYMCTHBIX
COOpPYKCHUN SABJISIETCA II0Kap W B3pbIB. Kak npaBuiio, MOKapbl W B3PbIBbI
Hepazaenumbl. MHOra, B3pBIBBI SIBIAIOTCS NMPUYMHAMM TOXKapa U HAoOOpOT, BO

BpEM: 110Kapa BO3MOKHBI B3PBIBEI.

8.3.3 O6ocHoBanue MeponpusiTuii no npexorspamenno YC u pazpadorka
NMOPAIKA IelicTBUSA B cJiy4yae BO3HHKHOBeHus1 YC

JeiicTBud B pe3ynbTaTe BO3HUKIINX YC

1. OrnogemnieHne NOJEH 0 MOXkKape, KOTOPOE OCYIIECTBISAETCS C TOMOIIBIO
noAa4Yvl 3BYKOBBIX U (WJIM) CBETOBBIX CHUTHAJIOB BO BCE MOMEIICHUS 3JaHUS
OJTHOBPEMEHHYIO C TOCTOSIHHBIM WJIM BPEMEHHBIM MpeObIBaHueM yroaei (1-i tum
OMOBEIIEHUS - 3BOHKHM, TOHUPOBAHHBIA CHTHAI MW Jp.); YHUCIO MOXKAPHBIX

OHOB@H.I&T@JIGIZ, HX paCCTaHOBKAa U MOIIHOCTH IOJIZKHBI o0ecrneynBaTh H606XOI[I/IMYIO
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CJIBIIIIUMOCTh BO BCEX MECTaX MOCTOSHHOTO WJIM BPEMEHHOTO MPeObIBAaHUS JIFOMICH.
[To>xapHbIE OmoOBEIaTeIM HE JOJDKHBI UMETh PETrYJSTOPHl TPOMKOCTH U JOJDKHBI
TOJIKJTFOYATHCS K CETH 0€3 pPa3beMHBIX YCTPOKHCTB.

2. Ha 00bekTe ¢ MacCOBBIM MPEOBIBAHUEM JIFOJICH pa3padaThIBAIOT ILIAHBI
ABaKyallud JIFOJICH Ha CIy4ail BOSHUKHOBEHUS mMoXxapa. [1aHbl sBaKyanuu B IEPBYIO
ouepenb MpeAHa3HAYEHBI ISl OOCIY)KMBAIOIIETO IEPCOHANIA, KOTOPBIA JOJIKEH
OpraHW30BaTh [BIKCHHE JIIOJICH W3 OIACHOH 30HBI K HamOoyiee Oe30IacHBIM
BBIXOJIaM.

3. Kaxnplii rpaxkngaHuH Tpu OOHApYKEHUM TOXKapa WM IIPU3HAKOB
ropeHus (3aJpIMIICHHE, 3aaX rapy, MOBBIIICHUE TEMIIEPATyphI U T. I1.) 00s3aH:

. HEMEJIJICHHO coo0nuTh 00 3TOoM 10 Tenedony 010 B enuHyro ciayxOy
CrlaceHust

(mpu 3TOM HEOOXOAUMO COOOIIUTH aapec O0BEeKTa, MECTO BO3HUKHOBEHUS
nokapa, a Tak)Ke COOOIIUTh CBOIO (paMUIIHIO);

. MPUHATH TI0 BO3MOXXHOCTH MEPHI IO ABaKyallud JIIOJICH, TYIICHHIO
Mo’kapa U COXPaAaHHOCTH MaTePUATBHBIX IIEHHOCTEH.

4. CoOCTBEeHHUWKH WMYINECTBA; JHIA, YIMOJHOMOYEHHBIC  BJAJACTh,
TIOJIB30BATHCSA WJIM PACIIOPSHKATHCS WMYIIECTBOM, B TOM YHCIIC PYKOBOJWUTEIU M
JIOJDKHOCTHBIC JIUIA, B YCTAHOBJICHHOM IOPSAKE Ha3HAYCHHBIC OTBETCTBEHHBIMU 3a
oOecrieueHne mokapHoi 0€30MacHOCTH, MPUOBIBIIINE K MECTY MOXKapa 00sS3aHbI:

. npoAyOJIMpoBaTh COOOLIEHHE O BO3HMKHOBEHUHM IOXapa B EIUHYIO
cnyx0y cmacenuss 01 ¥ MOCTaBUTh B W3BECTHOCTH BBINIECTOSIIEE PYKOBOJICTBO,
JUCTieTYepa, OTBETCTBEHHOTO JCKYPHOTO 1O 00BEKTY;

. B cllydae yYIrpo3bl JKW3HU JIIOJCH HEMEUICHHO OpTaHW30BaTh UX
CIaceHUE, UCTIOJB3YS JUTsl 3TOT0 UMCIOIINECS CHITBI M CPEJICTBA;

. MPOBEPUTH BKJIIOYCHUE B paboty ABTOMATHUYECKUX CHUCTEM
MPOTUBOIIOKAPHON 3alUTHl (OMOBEIIECHUS JIOACH O TMOXape, MOXKApOTYIICHUS,

MPOTUBOABIMHOM 3aUTHI);
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. pU HEOOXOAUMOCTH, OTKIIOYUTH SJIEKTPOIHEPTHIO (32 MCKIIIOUYEHUEM
CUCTEM MPOTHBOMOXAPHOW 3aUIUThI), OCTAHOBUTH PabOTy TPAHCIOPTHUPYIOLIUX
YCTPOMCTB, arperaroBs, ammnaparoB, IIEPEKPBITH CHIPHEBBIC, TAa30BBIC, MAPOBBIE U
BOJISIHBIE KOMMYHUKAIIMM, OCTAHOBUTH Pa0OTYy CUCTEM BEHTWISLIMU B aBAPUITHOM U
CMEXHOM C HUM IOMEUIEHUSX, BBIIOJHUTh JIPYTrUe MEPONPHUSTHS, CHOCOOCTBYIOLINE

MMpEaAoOTBPAICHUIO PA3BUTHA 110Kapa U 3aIbIMJICHUA HOMGHI@HI/Iﬁ 3JaHHA,

. OpeKpaTuTh Bce pPabOThl B 3JaHUUM M (€CIM HTO JAOMYCTUMO IIO
TEXHOJIOTMYECKOMY MpOIecCy IPOU3BOJCTBA), KpoMe paldoT, CBSI3aHHBIX C
MEPONPUATHIMHU MO JIUKBUIALNH T10XKAPA;

. yAQIUTh 3a TpeAesibl OMacHOW 30HBI BCeX paOOTHUKOB, HE
YYacTBYIOIIMX B TYIICHUH MOXKapa;

. OCYILIECTBUTh O0Il[ee PYKOBOJCTBO MO TYIICHHIO MOXKapa (C y4yeToMm
cnenupuyecKknx 0COOEHHOCTEN O0BEKTa) N0 MPHUOBITUS MOJAPAa3AEICHUN MOKAPHON
OXpaHbl;

. oOecrieunTh coOo/IeHne TpeOOBaHU 0€30MacCHOCTH pabOTHHKAMHU,
MPUHUMAIOIIMMHY y4acTUE B TYIICHUH MOXKapa;

. OJIHOBPEMEHHO C TYIIEHHWEM I[OXapa OpPraHW30BaTh 3BaKyalUIO U
3aIUTY MaTepUaAIIbHBIX IEHHOCTEH;

. OpraHu30BaTh BCTPEUy MOJAPA3JIECICHUN MOKAPHOM OXpaHbl U OKa3aTh
MOMOILb B BBIOOpE KpaTyailIiero myTy Moabe3/Aa K oyary mnoxapa;

. COOOIIUTh  MOJpA3[CNICHUsIM TMOXKAPHOW  OXpaHbl  CBENIEHUS O
nepepadaThiBAGMbIX WM XPAHSIIMXCS Ha OOBEKTE OIMACHBIX (B3PHIBOOMACHBIX),
B3pPBIBUATBHIX, CHUJIBHOJCUCTBYIOIIUX SIOBUTHIX BEIIECTB, HEOOXOIUMBIX ISt
obecricueHus: 0€30MMaCHOCTH JIMYHOT'O COCTaBa MOKAPHOU KOMaH/IbI.

5. Ilo mpuOBITHIO MOXAPHOTO MOAPA3ACIICHUS PYKOBOAMUTENb MPEANPUSATUSA
(w1 nu10, ero 3ameHsmoIiee) o0s3aH mpouHbopmupoBath PTII (pykoBomutenn
TYIICHUSI TOXKapa) O KOHCTPYKTUBHBIX U TEXHOJIOTMYECKUX OCOOCHHOCTSAX OOBEKTA,
IIPUJIETAIOIIUX CTPOEHUN U COOPYKEHHM, KOJTMYECTBA U IOKAPOOIIACHBIX CBOMCTBAX

XPaHUMBIX U MMPUMCHACMBIX BCIICCTB, MATCPHUAJIOB, I/ISI[eJ'II/Iﬁ " JIpyrux CBCIACHHIIX,
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HEOOXOMMMBIX IS YCIENTHOW JIMKBUJAIIMU TI0Kapa, a TakKe OpPraHu30BaTh
NPUBJICUCHUE CHUJI W CPEIACTB OOBEKTa K CYIIECTBOBAHHIO HEOOXOIUMBIX
MEpONPUSATUN, CBS3aHHBIX C JIMKBUAAIIMEH TOXKapa W MPEIYyNpEeKACHUS €ro
pa3BUTHSA.

Mepoit o nukBumanuu mocieactsuii YUC sBISIIOTCS TIEPBUYHBIC CPECTBA

MMOXKApOTYHMICHUA, KOTOPBIC ITOAPA3ACIIAIOTCA Ha CICAYIOINC BUABIL:

o YTieKkuciaoTHbIe OTHCTYIIHUTCIIN.

o BO3I[YHIHO-H€HHBIC OTHCTYIOIUTCIIN.

o HOpOHIKOBBIe OIHCTYIOWUTCIIN.

o A3pO3OJ'IBHBIC OrHCTyIIanure COCTaBhI.
o Cucremsbl I[MOZKAapOTYIICHUA.

[To cnocoOy TyuieHus:

L YCTaHOBKaA 00BEMHOTO IMOXKAPOTYIICHU A
L YCTAaHOBKaA IIOKAPOTYIICHUA 110 IIOIIAAN,
L4 YCTaHOBKaA JIOKAJIBbHOT'O ITOKAPOTYIICHUS.

[To Buay orHeTymanmx cpeacTs:

o YCTAaHOBKAa  BOJSIHOTO  TOXKapOTylIeHusi  (CIpUHKIIEpHa,

JpeHYEepHasl, );

o YCTaHOBKa MIEHHOT'O MOXKapOTYIIEHUS (cipuHKIIEpHAasi,
JpeHYEpHasi);

o YCTaHOBKA MOPOIIKOBOTO MOXKAPOTYIIECHNUS,

o yCTaHOBKa razoBoro mnoxapotymenuss (CO), xi1aaoHOBOro,

a30THOTO, ITapoBOro) [23]

8.4 IlpaBoBble H OPraHN3alMOHHbIE BONPOCHI 00ecneyeHus1 0e30MaCHOCTH
Oxpana TpyZaa u TexHuka Oe3onacHocTd B Poccun 310 — cuctema coxpaHeHus
’KU3HU U 310pOBbs PaOOTHHUKOB B IPOLIECCE TPYAOBOH EATEIbHOCTH, BKIHOYAIOILAs

B ce0s IMpaBOBBIC, CONHUAJIBHO-OKOHOMHWYCCKUC, OPraHU3allMOHHO-TCXHUYCCKHC,
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CAaHUTAPHO-TUTMEHUYECKHE, TeUeOHO-TPOUIAKTHUECKIE, peaOMINTAIIMOHHBIE U UHBIE
mepornpusitust  (ctathst Ne 1 depepanpHoro 3akoHa «O0 OCHOBax OXpaHbl Tpyla B
Poccuiickoit ®enepauuny, 17.07.1999 1. Nel81-d3), obOpazywomme MeXxaHU3M
pealii3alii KOHCTUTYLIMOHHOTO mpaBa rpaxaad Ha Tpya (ct. 37 Konctutyuuu PO) B
YCIOBUSIX, OTBEYAIOLIMX TpeOOBaHUSAM O€30MaCHOCTM M TurueHsl. (DTO MpaBo
3aKpEIIEHO TAKXKE B CT. 7 MEXKIYHApPOAHOIO MaKTa 00 SKOHOMHUYECKHX, COLUATIbHBIX U
KYJIBTYpPHBIX IIpaBax).

37 crarbs Koncturyuuu P®: obecnieunBaer cBOOOAY TpyAa, U JAaeT MpaBO Ha
TPYyA, B TEX YCIOBHUSX, KOTOPbIE OTBEYAIOT CHELUAIbHBIM TPEOOBAHUAM TMIHEHBI U
0e3onacHOCTH. [ISAThI MyHKT BBILLE YKA3aHHOW CTAThU TIACUT: «KaKIbI UMEET MPaBo
Ha OTIbIX». B KOHEYHOM HTOre, CBOMM IEPBOMCTOYHUKOM, OXPaHbl TpyJda HMEET
Koncturynuro PO.

DenepanbHbIIT opras UCTIOJTHUTEJIBHOU BJIACTH, OCYILIECTBIISIET
CIIEUATM3UPOBAHHBIE (YHKIUH, 110 HA/A30py U KOHTPOJIIO B chepe Tpyaa, 3TOT OpraH
Ha3piBaeTcs: «®PenepanbHas ciyxk0a MO TpyAay M 3aHATOCTH  MUHUCTEpCTBa
3/IpAaBOOXPAHEHU U COLMAIBHOTO pa3BuTus lIpaBurenscta POy.

['maBHBIE 3amaud TPYJOBOIO 3aKOHOJATENLCTBA: CO3JIaHUME HEOOXOIMMBIX
IIPAaBOBBIX YCJIOBUU ISl JTOCTMIKEHHS COIJIACOBAHUS MHTEPECOB CTOPOH TPYIOBBIX
OTHOILIEHUI, UHTEPECOB I'OCYNapCTBa, a TAK)XKE IPABOBOE PEryJIMPOBAHUE TPYIOBBIX
OTHOILIEHUI U UHBIX HEMOCPEICTBEHHO CBA3aHHBIX C HUMU OTHOILIEHHIA.

O0s13aHHOCTH 110 00ECTIEYEHUIO OE30MACHBIX YCIIOBUN M OXpaHbl TPYAa, COTJIACHO
cr. 212 TK P®, Bosznaraiorcs Ha paboronatens. IlocnenHuid, pyKOBOJCTBYACH
yKa3aHHOM cTaThel, 00s3aH 00ecreunTh 0e30MacHOCTh PAOOTHUKOB MPH SKCILTyaTal[H
37JaHUH, COOPYKEHU, 000pyI0BaHUs, OCYIIECTBICHUN TEXHOJIOIMYECKUX MPOLIECCOB, a
TaKXe MPUMEHSIEMbIX B NMPOU3BOJCTBE MHCTPYMEHTOB, ChIpbsi W MaTepuasioB. Kpome
TOro, paboTojaTenh 00s3aH O00ECHEeUUTh, COOTBETCTBYIOIIME TPEOOBAHUSM OXPAHBI
Tpy/ia, YCIOBUS TPy/Ja Ha KaKJIOM pabodyeM MeCTe; peKUM TpyAa U OT/AbIXa pabOTHUKOB
B COOTBETCTBUM C TPYIOBBIM 3aKOHOJATEIILCTBOM, W HWHBIMH HOPMAaTHBHBIMU

NPaBOBBIMH aKTaMH, COJEPKaIlMMH HOPMBI TPYAOBOTO Mpasa. Paboronatens m0KeH
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U3BeIaTh paOOTHUKOB, 00 YCIOBUSAX OXpaHbI TpyJa Ha paboynX MecTax, O BO3MOKHOM
PHUCKE /17151 37I0POBbS, O CPEACTBAX UHANBUAYAIHHOM 3aIIUTHl 1 KOMIICHCALIUSX.

B opraHmzammm pexuM Tpyda W OTIObIXa HOCUT CIEAYIOIIMI XapakTep,
pabOTHUKY YCTaHABIMBACTCS MATHIHEBHAs pabodas HEMElsl C IBYMS BBIXOIHBIMH
JTHSMMU:

1. [Ipo10IKUTENEHOCTD €5KeTHEBHON pabOThI § 4aCcOoB;
2.  Bpewms nauana u okonuanus pa6otsi ¢ 8:00 mo 17:00;
3. Bpewmst nepepsiBoB B padote ¢ 12:00 go 13:00.

Takxe, yCTaHaBIIMBAETCSI OTIYCK B KOJIMYECTBE 28 NHEW B TEUEHHE TOJa, U
JIpyrue  BbIXOAHBIE  (TIpa3IHUYHBIC) JIHHU, MPEITYCMOTPEHHBIE  TPYAOBBIM
3aKOHOATENBCTBOM PD.

8.4.1 Opranu3anMoHHbIE MEPONIPUATHS MPH KOMIIOHOBKe padoyeil 30HBI
HCCIAeA0BATeIs

[Ipu opranuzanumu pabouero JnabopaHTa, o0O0padaTHIBAIOIIETO MaTEpHAIIbI
UCCIIEIOBAHUSI, MECTA BaXKHBIM (PAKTOpPOM sIBIIsieTCSl padoyasi 1mo3a COTPYIHHKA, TO
€CTh TOJIOXKEHHUE €ro KOpIlyca, TOJIOBbI, PyK U HOI OTHOCHUTEIIBHO OPYIUW Tpy.la
(Pucynoxk 21). OGecnieunBaeTcs mpaBujIbHAas W yA0OHas IMOCajaKa, YTO JOCTUTACTCS
YCTPOMCTBOM ONOPBI ISl CIIUHBI, PYK, HOT, NMPABUIBHON KOHCTPYKIMEW CHUIICHBS,

CIIOCOOCTBYIOIIEH PaBHOMEPHOMY pacIipeiesieHnio Macchl Tena [1.3].

Pucynoxk 21 — IlpaBuinibHas 1mo3a rmpu padoTe 3a KOMITBIOTEPOM
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Bce marepuanbHbie 37€MEHTHI pabOuero MecTa pas3AeisioT Ha MPEeIMETh
MOCTOSIHHOI'O M BPEMEHHOT'O MOJB30BAHMS U C YYETOM 3TOrO OHHM PACIOJIOKEHBI B
ONPENEIICHHOM TIOpSAKE Ha MecCTaX MOCTOSIHHOTO XpaHEHMs; 3TO HKOHOMHUT
TPyIAOBBIE JBWKEHHMS H CHJIbl paboraromero. KrnaBuaTypa pacrosiokeHa
HEIOCPEICTBEHHO IMEpe]l OIEepaTopoM, a BBICOTAa CTOJa, Ha KOTOPOM OHa
pacnosoxeHa, NoJo0paHa Takoi, 4ToObI yroJl B JIOKTEBOM crude coctasisiin 90°. Jlns
palboTHI 32 KOMIBIOTEPOM CTYJI BHIOPAH C MOIYKECTKUM CHACHUEM U PEryIHPyEeMbIM
JNBUKEHHEM CHOUHKU. [l ynoOcTBa ycTaHOBJIEHa MOJACTaBKa Il HOT. YUTOOBI
Harpy3ku Ha 3peHue npu pabore ¢ [IOBM cHuswinch, nuciiiei pacroyiokeH Ha
ypoBHe ria3 Ha pacctogHur 600-700 M. Jlucnel yCTaHOBIIEH NEPNEHIUKYJIIPHO
UCTOYHHUKY CBETa, YTOOBI HE ObUIO OJIMKOB OT OCBeIleHUs. V3MUIIHSASI OCBEIIEHHOCTh
BpeaHa s 11a3. MOHUTOP HEOOXOJUMO YCTAHOBUTH HAa TAKOW BBICOTE, UTOOBI LIEHTP
sKkpana Ob11 Ha 15-20 cM HUKEe ypOBHS I71a3, a yroJ HakiaoHa a0 15° (T. e., mpumepHo,
BEPXHsAS YacTh 3KpaHa JOJKHA HAXOAMTHCS Ha ypOBHE Ija3 (mpu paboTe B OYKax ¢
OuoKaIbHBIMU JIMH3aMH — HWKE YpOBHS 11a3) [1.4].

[TnanupoBka abopatopuu npencrabieHa Ha Pucynke 22.
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Pucynok 22 — IlepBoHavanbHas MIIaHUPOBKA OTAEIA JabopaTopun

[Ton uudpoit 1 mogpazymeBaeTcs CTOI; MO 1K — CTOJI C KOMIBIOTEPOM; 2 —

3TO mKad ¢ TOKyMEHTaMU, MaTepuaiamu; 3 — CTYIL
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[TogoOHast TIaHUPOBKA HE SBISETCS ONTUMAJILHOM, TaK Kak IJIsi CTOJIOB 1k
VMCTOYHHMK CBETAa HAXOJMTCS CIIpaBa M €331, YTO COIVIACHO HOPMaM HENPUEMIIEMO.
Kpome Toro, He Bce paOOTHUKH UMEIOT JOCTYII K KaTajioraM JOKYMEHTOB.

[Tepermmanupyem nmoMenieHue otaesa kajapos (PucyHok 23).
[ — |

XD“ 1
K

Pucynok 23 — IIpoektupyemasi IjaaHUpOBKa OTIEJIa

Kax BumHO 13 pucyHKa 23, HEJOCTaTKH, CBSI3aHHBIE C MTOJIOKEHUEM HCTOYHHUKA
CBETa U KaTajoraMu JOKyMEHTOB, ycTpaHeHbl. [lomoOHas niuaHupoBKa ClioCOOCTBYET

COCpPEIOTOYEHHOU paboTe U HE YTOMIISIET IICUXOJIOTUYECKHU.

3AKVIIOYEHUE

[Io pe3ynpTaram  MNPOBEACHHBIX  HMCCICAOBAHWUM  YCTAHOBJIEHO,  4TO
Tr€OXUMUYECKAE OCOOEHHOCTH TMOJ3EMHBIX BOJI BBIPAKAIOTCS B OJHOOOpa3uu
aHMOHHO-KaTHOHHOTO COCTaBa: THAPOKApOOHATHO- KajbIlMeBbIC BOJBI. B 11emom,
XAMUYECKUN COCTaB MOA3EMHBIX BOJ THUIWYEH U1 BOJ, HE TNOJABEPKECHHBIX
mpoueccaM KOHTMHEHTAJIBHOIO 3aCOJIEHHUS, OT 3TOM TOBOPAT HU3KHE 3HAYCHUS
HaTpHs, XJOPUIOB U CYJIb(HATOB, a TAKXKE MUHEepanu3aius u pPH.

Ha pasznuuapix kackagax HaOIIOJAIOTCA CBOW XUMHUYECKHE OCOOCHHOCTH
COCTaBa MOJA3EMHBIX BO/I.

Ha psany ¢ ecrectBeHHBIM (HOPMUPOBAHHEM XUMHUYECKOTO COCTaBa MO3EMHBIX

BOA, C 3arpA3HUTCIEIMU B BUJIC IMMPHUPOJAHBIX 3KOTOKCHMKAHTOB, TAKHX KaK, JKCJIC30,
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KPEMHHUII W MapraHell, 3aMETHBI CJIE€bl AHTPONOTEHHOTO BO3ICHCTBHS, KOTOPHIC
SBIISIIOTCS MIPUUMHON coiepKaHus HE(PTEPOTyKTOB.

Takum o00pa3oMmM, K OCHOBHBIM Ipo0JieMaM CHCTEMbI BOJOCHAOXKEHHS U
BOJIOOTBEJICHUSI TOCENKa 30HAJbHOIO B HACTOSIIEE BpPEMS MOXHO OTHECTU
creayromue GaKkTophl:

1) HU3KOE Ka4eCTBO MHUTHEBOM BOJPI;
2) TIUIOXO€ TEXHWYECKOE COCTOSHUE  CTaHIMH  BOJOOYUCTKH

(BOAOIIOATOTOBKH);

3) oTcyrcTBHE PUOOPOB yUeTa BOJIOPECYPCOB y IOTPEOUTENEH;
4) BBICOKMH H3HOC BOJ03a0OPHBIX CKBRXHH M BOJOIPOBOIHBIX

CeTeH;

5) neduuUT BOIKL
6) OTCyTCTBHE CPEICTB Ha 3aMEHY BOJOIMPOBOIHBIX CETEH;
7) BBICOKMH HM3HOC KAHAIM3AIMOHHBIX CETed W KaHaJIM3alMOHHBIX

OYHCTHBIX COOPYKEHUM.
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Municipal Wastewater Treatment Systems
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Municipal Wastewater Treatment Systems

The CWA (Clean Water Act) established a control program for ensuring that
communities have clean water by regulating the release of contaminants into our
country’s waterways. Permits that limit the amount of pollutants discharged are
required of all municipal and industrial wastewater dischargers under the National
Pollutant Discharge Elimination System (NPDES) permit program. In addition, a
construction grants program was set up to assist publicly owned wastewater treatment
works build the improvements required to meet these new limits. The 1987
Amendments to the CWA established State Revolving Funds (SRF) to replace grants
as the current principal federal funding source for the construction of wastewater
treatment and collection systems [45].

Over 75 percent of the nation’s population is served by centralized wastewater
collection and treatment systems. The remaining population uses septic or other
onsite systems. Approximately 16,000 municipal wastewater treatment facilities are
in operation nationwide. The CWA requires that municipal wastewater treatment
plant discharges meet a minimum of ‘secondary treatment’. Over 30 percent of the
wastewater treatment facilities today produce cleaner discharges by providing even
greater levels of treatment than secondary [47].

The Need for Wastewater Treatment

Wastewater treatment is needed so that we can use our rivers and streams for
fishing, swimming and drinking water. For the first half of the 20th century, pollution
in the Nation’s urban waterways resulted in frequent occurrences of low dissolved
oxygen, fish kills, algal blooms and bacterial contamination. Early efforts in water
pollution control prevented human waste from reaching water supplies or reduced
floating debris that obstructed shipping. Pollution problems and their control were
primarily local, not national, concerns. Since then, population and industrial growth
have increased demands on our natural resources, altering the situation dramatically.

Progress in abating pollution has barely kept ahead of population growth, changes in
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industrial processes, technological developments, changes in land use, business
innovations, and many other factors.

Increases in both the quantity and variety of goods produced can greatly alter
the amount and complexity of industrial wastes and challenge traditional treatment
technology. The application of commercial fertilizers and pesticides, combined with
sediment from growing development activities, continues to be a source of significant
pollution as runoff washes off the land.

Water pollution issues now dominate public concerns about national water
quality and maintaining healthy ecosystems. Although a large investment in water
pollution control has helped reduce the problem, many miles of streams are still
impacted by a variety of different pollutants. This, in turn, affects the ability of
people to use the water for beneficial purposes. Past approaches used to control water
pollution control must be modified to accommodate current and emerging issues [46].

Effects of Wastewater on Water Quality

The basic function of the wastewater treatment plant is to speed up the natural
processes by which water purifies itself. In earlier years, the natural treatment process
in streams and lakes was adequate to perform basic wastewater treatment. As our
population and industry grew to their present size, increased levels of treatment prior
to discharging domestic wastewater became necessary.

The sewers collect municipal wastewater from homes, businesses, and
industries and deliver it to facilities for treatment before it is discharged to water
bodies or land, or reused.

Centralized Collection

During the early days of our nation’s history, people living in both the cities
and the countryside used cesspools and privies to dispose of domestic wastewater.
Cities began to install wastewater collection systems in the late nineteenth century
because of an increasing awareness of waterborne disease and the popularity of

indoor plumbing and flush toilets. The use of sewage collection systems brought
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dramatic improvements to public health, further encouraging the growth of
metropolitan areas [46].

Combined Sewer Systems

Many of the earliest sewer systems were combined sewers, designed to collect
both sanitary wastewater and storm water runoff in a single system. These combined
sewer systems were designed to provide storm drainage from streets and roofs to
prevent flooding in cities. Later, lines were added to carry domestic wastewater away
from homes and businesses. Early sanitarians thought that these combined systems
provided adequate health protection. We now know that the overflows designed to
release excess flow during rains also release pathogens and other pollutants [45].

Oxygen-Demanding Substances

Dissolved oxygen is a key element in water quality that is necessary to support
aquatic life. A demand is placed on the natural supply of dissolved oxygen by many
pollutants in wastewater. This is called biochemical oxygen demand, or BOD, and is
used to measure how well a sewage treatment plant is working. If the effluent, the
treated wastewater produced by a treatment plant, has a high content of organic
pollutants or ammonia, it will demand more oxygen from the water and leave the
water with less oxygen to support fish and other aquatic life.

Organic matter and ammonia are “oxygen-demanding” substances. Oxygen-
demanding substances are contributed by domestic sewage and agricultural and
industrial wastes of both plant and animal origin, such as those from food processing,
paper mills, tanning, and other manufacturing processes. These substances are usually
destroyed or converted to other compounds by bacteria if there is sufficient oxygen
present in the water, but the dissolved oxygen needed to sustain fish life is used up in
this break down process [46].

Pathogens

Disinfection of wastewater and chlorination of drinking water supplies has
reduced the occurrence of waterborne diseases such as typhoid fever, cholera, and

dysentery, which remain problems in underdeveloped countries while they have been
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virtually eliminated. Infectious micro-organisms, or pathogens, may be carried into
surface and groundwater by sewage from cities and institutions, by certain kinds of
industrial wastes, such as tanning and meat packing plants, and by the contamination
of storm runoff with animal wastes from pets, livestock and wild animals, such as
geese or deer. Humans may come in contact with these pathogens either by drinking
contaminated water or through swimming, fishing, or other contact activities. Modern
disinfection techniques have greatly reduced the danger of waterborne disease [46].

Nutrients

Carbon, nitrogen, and phosphorus are essential to living organisms and are the
chief nutrients present in natural water. Large amounts of these nutrients are also
present in sewage, certain industrial wastes, and drainage from fertilized land.
Conventional secondary biological treatment processes do not remove the phosphorus
and nitrogen to any substantial extent - in fact, they may convert the organic forms of
these substances into mineral form, making them more usable by plant life. When an
excess of these nutrients overstimulates the growth of water plants, the result causes
unsightly conditions, interferes with drinking water treatment processes, and causes
unpleasant and disagreeable tastes and odors in drinking water. The release of large
amounts of nutrients, primarily phosphorus but occasionally nitrogen, causes nutrient
enrichment which results in excessive growth of algae. Uncontrolled algae growth
blocks out sunlight and chokes aquatic plants and animals by depleting dissolved
oxygen in the water at night. The release of nutrients in quantities that exceed the
affected waterbody’s ability to assimilate them results in a condition called
eutrophication or cultural enrichment [46].

Inorganic and Synthetic Organic Chemicals

A vast array of chemicals are included in this category. Examples include
detergents, household cleaning aids, heavy metals, pharmaceuticals, synthetic organic
pesticides and herbicides, industrial chemicals, and the wastes from their
manufacture. Many of these substances are toxic to fish and aquatic life and many are

harmful to humans. Some are known to be highly poisonous at very low
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concentrations. Others can cause taste and odor problems, and many are not
effectively removed by conventional wastewater treatment.

Thermal

Heat reduces the capacity of water to retain oxygen. In some areas, water used
for cooling 1s discharged to streams at elevated temperatures from power plants and
industries. Even discharges from wastewater treatment plants and storm water
retention ponds affected by summer heat can be released at temperatures above that
of the receiving water, and elevate the stream temperature. Unchecked discharges of
waste heat can seriously alter the ecology of a lake, a stream, or estuary.

Sanitary Sewer Systems

Sanitary sewer collection systems serve over half the people. EPA estimates
that there are approximately 500,000 miles of publiclyowned sanitary sewers with a
similar expanse of privately-owned sewer systems. Sanitary sewers were designed
and built to carry wastewater from domestic, industrial and commercial sources, but
not to carry storm water. Nonetheless, some storm water enters sanitary sewers
through cracks, particularly in older lines, and through roof and basement drains. Due
to the much smaller volumes of wastewater that pass through sanitary sewer lines
compared to combined sewers, sanitary sewer systems use smaller pipes and lower
the cost of collecting wastewater. The construction of wastewater treatment facilities
blossomed in the 1920s and again after the passage of the CWA in 1972 with the
availability of grant funding and new requirements calling for minimum levels of
treatment. Adequate treatment of wastewater, along with the ability to provide a
sufficient supply of clean water, has become a major concern for many communities.

The initial stage in the treatment of domestic wastewater is known as primary
treatment. Coarse solids are removed from the wastewater in the primary stage of
treatment. In some treatment plants, primary and secondary stages may be combined
into one basic operation. At many wastewater treatment facilities, influent passes

through preliminary treatment units before primary and secondary treatment begins

[47].
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Preliminary Treatment

As wastewater enters a treatment facility, it typically flows through a step
called preliminary treatment. A screen removes large floating objects, such as rags,
cans, bottles and sticks that may clog pumps, small pipes, and down stream
processes. The screens vary from coarse to fine and are constructed with parallel steel
or iron bars with openings of about half an inch, while others may be made from
mesh screens with much smaller openings.

Screens are generally placed in a chamber or channel and inclined towards the
flow of the wastewater. The inclined screen allows debris to be caught on the
upstream surface of the screen, and allows access for manual or mechanical cleaning.
Some plants use devices known as comminutors or barminutors which combine the
functions of a screen and a grinder. These devices catch and then cut or shred the
heavy solid and floating material. In the process, the pulverized matter remains in the
wastewater flow to be removed later in a primary settling tank. Basic Wastewater
Treatment Processes

Physical

Physical processes were some of the earliest methods to remove solids from
wastewater, usually by passing wastewater through screens to remove debris and
solids. In addition, solids that are heavier than water will settle out from wastewater
by gravity. Particles with entrapped air float to the top of water and can also be
removed. These physical processes are employed in many modern wastewater
treatment facilities today [46].

Biological

In nature, bacteria and other small organisms in water consume organic matter
in sewage, turning it into new bacterial cells, carbon dioxide, and other byproducts.
The bacteria normally present in water must have oxygen to do their part in breaking
down the sewage. In the 1920s, scientists observed that these natural processes could
be contained and accelerated in systems to remove organic material from wastewater.

With the addition of oxygen to wastewater, masses of microorganisms grew and
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rapidly metabolized organic pollutants. Any excess microbiological growth could be
removed from the wastewater by physical processes [46].

Chemical

Chemicals can be used to create changes in pollutants that increase the
removal of these new forms by physical processes. Simple chemicals such as alum,
lime or iron salts can be added to wastewater to cause certain pollutants, such as
phosphorus, to floc or bunch together into large, heavier masses which can be
removed faster through physical processes. Over the past 30 years, the chemical
industry has developed synthetic inert chemicals know as polymers to further
improve the physical separation step in wastewater treatment. Polymers are often
used at the later stages of treatment to improve the settling of excess microbiological
growth or biosolids [46].

After the wastewater has been screened, it may flow into a grit chamber where
sand, grit, cinders, and small stones settle to the bottom. Removing the grit and gravel
that washes off streets or land during storms is very important, especially in cities
with combined sewer systems. Large amounts of grit and sand entering a treatment
plant can cause serious operating problems, such as excessive wear of pumps and
other equipment, clogging of aeration devices, or taking up capacity in tanks that is
needed for treatment. In some plants, another finer screen is placed after the grit
chamber to remove any additional material that might damage equipment or interfere
with later processes. The grit and screenings removed by these processes must be
periodically collected and trucked to a landfill for disposal or are incinerated.

Primary Sedimentation

With the screening completed and the grit removed, wastewater still contains
dissolved organic and inorganic constituents along with suspended solids. The
suspended solids consist of minute particles of matter that can be removed from the
wastewater with further treatment such as sedimentation or gravity settling, chemical
coagulation, or filtration. Pollutants that are dissolved or are very fine and remain

suspended in the wastewater are not removed effectively by gravity settling. When

101



the wastewater enters a sedimentation tank, it slows down and the suspended solids
gradually sink to the bottom. This mass of solids is called primary sludge. Various
methods have been devised to remove primary sludge from the tanks. Newer plants
have some type of mechanical equipment to remove the settled solids from
sedimentation tanks. Some plants remove solids continuously while others do so at
intervals [47].

Secondary Treatment

After the wastewater has been through Primary Treatment processes, it flows
into the next stage of treatment called secondary. Secondary treatment processes can
remove up to 90 percent of the organic matter in wastewater by using biological
treatment processes. The two most common conventional methods used to achieve
secondary treatment are attached growth processes and suspended growth processes.

Attached Growth Processes

In attached growth (or fixed film) processes, the microbial growth occurs on
the surface of stone or plastic media. Wastewater passes over the media along with
air to provide oxygen. Attached growth process units include trickling filters,
biotowers, and rotating biological contactors. Attached growth processes are effective
at removing biodegradable organic material from the wastewater.

A trickling filter is simply a bed of media (typically rocks or plastic) through
which the wastewater passes. The media ranges from three to six feet deep and allows
large numbers of microorganisms to attach and grow. Older treatment facilities
typically used stones, rocks, or slag as the media bed material. New facilities may use
beds made of plastic balls, interlocking sheets of corrugated plastic, or other types of
synthetic media. This type of bed material often provides more surface area and a
better environment for promoting and controlling biological treatment than rock.
Bacteria, algae, fungi and other microorganisms grow and multiply, forming a
microbial growth or slime layer (biomass) on the media. In the treatment process, the
bacteria use oxygen from the air and consume most of the organic matter in the

wastewater as food. As the wastewater passes down through the media, oxygen-
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demanding substances are consumed by the biomass and the water leaving the media
is much cleaner. However, portions of the biomass also slough off the media and
must settle out in a secondary treatment tank.

Suspended Growth Processes

Similar to the microbial processes in attached growth systems, suspended
growth processes are designed to remove biodegradable organic material and organic
nitrogen-containing material by converting ammonia nitrogen to nitrate unless
additional treatment is provided. In suspended growth processes, the microbial
growth 1s suspended in an aerated water mixture where the air is pumped in, or the
water is agitated sufficiently to allow oxygen transfer. Suspended growth process
units include variations of activated sludge, oxidation ditches and sequencing batch
reactors [46].

The suspended growth process speeds up the work of aerobic bacteria and
other microorganisms that break down the organic matter in the sewage by providing
a rich aerobic environment where the microorganisms suspended in the wastewater
can work more efficiently. In the aeration tank, wastewater is vigorously mixed with
air and microorganisms acclimated to the wastewater in a suspension for several
hours. This allows the bacteria Sequencing Batch Reactor Trickling Filters 13 and
other microorganisms to break down the organic matter in the wastewater. The
microorganisms grow in number and the excess biomass is removed by settling
before the effluent is discharged or treated further. Now activated with millions of
additional aerobic bacteria, some of the biomass can be used again by returning it to
an aeration tank for mixing with incoming wastewater.

The activated sludge process, like most other techniques, has advantages and
limitations. The units necessary for this treatment are relatively small, requiring less
space than attached growth processes. In addition, when properly operated and
maintained, the process is generally free of flies and odors. However, most activated
sludge processes are more costly to operate than attached growth processes due to

higher energy use to run the aeration system. The effectiveness of the activated
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sludge process can be impacted by elevated levels of toxic compounds in wastewater
unless complex industrial chemicals are effectively controlled through an industrial
pretreatment program.

An adequate supply of oxygen is necessary for the activated sludge process to
be effective. The oxygen is generally supplied by mixing air with the sewage and
biologically active solids in the aeration tanks by one or more of several different
methods. Mechanical aeration can be accomplished by drawing the sewage up from
the bottom of the tank and spraying it over the surface, thus allowing the sewage to
absorb large amounts of oxygen from the atmosphere. Pressurized air can be forced
out through small openings in pipes suspended in the wastewater. Combination of
mechanical aeration and forced aeration can also be used. Also, relatively pure
oxygen, produced by several different manufacturing processes, can be added to
provide oxygen to the aeration tanks.

From the aeration tank, the treated wastewater flows to a sedimentation tank
(secondary clarifier), where the excess biomass is removed. Some of the biomass is
recycled to the head end of the aeration tank, while the remainder is

“wasted” from the system. The waste biomass and settled solids are treated
before disposal or reuse as biosolids.

Lagoons

A wastewater lagoon or treatment pond is a scientifically constructed pond,
three to five feet deep, that allows sunlight, Brush Aerators in an Oxidation Ditch
Centerfeed well of a clarifier for removing excess biomass 14 algae, bacteria, and
oxygen to interact. Biological and physical treatment processes occur in the lagoon to
improve water quality. The quality of water leaving the lagoon, when constructed and
operated properly, is considered equivalent to the effluent from a conventional
secondary treatment system. However, winters in cold climates have a significant
impact on the effectiveness of lagoons, and winter storage is usually required.

Lagoons have several advantages when used correctly. They can be used for

secondary treatment or as a supplement to other processes. While treatment ponds
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require substantial land area and are predominantly used by smaller communities,
they account for more than one-fourth of the municipal wastewater treatment
facilities in this country. Lagoons remove biodegradable organic material and some
of the nitrogen from wastewater [46].

Land Treatment

Land treatment is the controlled application of wastewater to the soil where
physical, chemical, and biological processes treat the wastewater as it passes across
or through the soil. The principal types of land treatment are slow rate, overland flow,
and rapid infiltration. In the arid western states, pretreated municipal wastewater has
been used for many years to irrigate crops. In more recent years, land treatment has
spread to all sections of the country. Land treatment of many types of industrial
wastewater 1s also common.

Whatever method is used, land treatment can be a feasible economic
alternative, where the land area needed is readily available, particularly when
compared to costly advanced treatment plants. Extensive research has been conducted
at land treatment sites to determine treatment performance and study the numerous
treatment processes involved, as well as potential impacts on the environment, e.g.
groundwater, surface water, and any crop that may be grown.

Slow Rate Infiltration

In the case of slow rate infiltration, the wastewater is applied to the land and
moves through the soil where the natural filtering action of the soil along with
microbial activity and plant uptake removes most contaminants. Part of the water
evaporates or is used by plants. The remainder is either collected via drains or wells
for surface discharge or allowed to percolate into the groundwater.

Slow rate infiltration is the most commonly used land treatment technique. The
wastewater, which is sometimes disinfected before application, depending on the end
use of the crop and the irrigation method, can be applied to the land by spraying,
flooding, or ridge and furrow irrigation. The method selected depends on cost

considerations, terrain, and the type of crops. Much of the water and most of the
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nutrients are used by the plants, while other pollutants are transferred to the soil by
adsorption, where many are mineralized or broken down over time by microbial
action [46].

Rapid Infiltration

The rapid infiltration process is most frequently used to polish and recover
wastewater effluents for reuse after pretreatment by secondary and advanced
treatment processes. It is also effective in cold or wet weather and has been
successfully used in Florida, northeastern and arid southwestern states. Large
amounts of wastewater are applied to permeable soils in a limited land area and
allowed to infiltrate and percolate downward through the soil into the water table
below. If the water is to be reused, it can be recovered by wells. The costeffectiveness
of this process depends on the soil’s ability to percolate a large volume of water
quickly and efficiently, so suitable soil drainage is important.

Overland Flow

This method has been used successfully by the food processing industries for
many years to remove solids, bacteria and nutrients from wastewater. The wastewater
is allowed to flow down a gently-sloped surface that is planted with vegetation to
control runoff and erosion. Heavy clay soils are well suited to the overland flow
process. As the water flows down the slope, the soil and its microorganisms form a
gelatinous slime layer similar in many ways to a trickling filter that effectively
removes solids, pathogens, and nutrients. Water that is not absorbed or evaporated is
recovered at the bottom of the slope for discharge or reuse.

Constructed Wetlands

Wetlands are areas where the water saturates the ground long enough to
support and maintain wetland vegetation such as reeds, bulrush, and cattails. A
“constructed wetlands” treatment system is designed to treat wastewater by passing it
through the wetland. Natural physical, chemical, and biological wetland processes
have been recreated and enhanced in constructed wetlands designed specifically to

treat wastewater from industries, small communities, storm runoff from urban and
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agricultural areas, and acid mine drainage. Significant water quality improvements,
including nutrient reduction, can be achieved [47].

Disinfection

Untreated domestic wastewater contains microorganisms or pathogens that
produce human diseases. Processes used to kill or deactivate these harmful organisms
are called disinfection. Chlorine is the most widely used disinfectant but ozone and
ultraviolet radiation are also frequently used for wastewater effluent disinfection.

Chlorine

Chlorine kills microorganisms by destroying cellular material. This chemical
can be applied to wastewater as a gas, a liquid or in a solid form similar to swimming
pool disinfection chemicals. However, any free (uncombined) chlorine remaining in
the water, even at low concentrations, is highly toxic to beneficial aquatic life.
Therefore, removal of even trace amounts of free chlorine by dechlorination is often
needed to protect fish and aquatic life. Due to emergency response and potential
safety concerns, chlorine gas is used less frequently now than in the past.

Ozone

Ozone 1s produced from oxygen exposed to a high voltage current. Ozone is
very effective at destroying viruses and bacteria and decomposes back to oxygen
rapidly without leaving harmful by products. Ozone is not very economical due to
high energy costs.

Ultraviolet Radiation

Ultra violet (UV) disinfection occurs when electromagnetic energy in the form
of light in the UV spectrum produced by mercury arc lamps penetrates the cell wall
of exposed microorganisms. The UV radiation retards the ability of the
microorganisms to survive by damaging their genetic material. UV disinfection is a
physical treatment process that leaves no chemical traces. Organisms can sometimes
repair and reverse the destructive effects of UV when applied at low doses [47]

Pretreatment
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The National Pretreatment Program, a cooperative effort of Federal, state,
POTWs and their industrial dischargers, requires industry to control the amount of
pollutants discharged into municipal sewer systems. Pretreatment protects the
wastewater treatment facilities and its workers from pollutants that may create
hazards or interfere with the operation and performance of the POTW, including
contamination of sewage sludge, and reduces the likelihood that untreated pollutants
are introduced into the receiving waters.

Under the Federal Pretreatment Program, municipal wastewater plants
receiving significant industrial discharges must develop local pretreatment programs
to control industrial discharges into their sewer system. These programs must be
approved by either EPA or a state acting as the Pretreatment Approval Authority.
More than 1,500 municipal treatment plants have developed and received approval
for a Pretreatment Program.

Advanced Methods of Wastewater Treatment

As our country and the demand for clean water have grown, it has become
more important to produce cleaner wastewater effluents, yet some contaminants are
more difficult to remove than others. The demand for cleaner discharges has been
met through better and more complete methods of removing pollutants at wastewater
treatment plants, in addition to pretreatment and pollution prevention which helps
limit types of wastes discharged to the sanitary sewer system. Currently, nearly all
WWTPs provide a minimum of secondary treatment. In some receiving waters, the
discharge of secondary treatment effluent would still degrade water quality and
inhibit aquatic life. Further treatment is needed. Treatment levels beyond secondary
are called advanced treatment. Advanced treatment technologies can be extensions of
conventional secondary biological treatment to further stabilize oxygen-demanding
substances in the wastewater, or to remove nitrogen and phosphorus [46].

Advanced treatment may also involve physical-chemical separation techniques
such as adsorption, flocculation/precipitation, membranes for advanced filtration, ion

exchange, and reverse osmosis. In various combinations, these processes can achieve
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any degree of pollution control desired. As wastewater is purified to higher and
higher degrees by such advanced treatment processes, the treated effluents can be
reused for urban, landscape, and agricultural irrigation, industrial cooling and
processing, recreational uses and water recharge, and even indirect augmentation of
drinking water supplies.

Nitrogen Control

Nitrogen in one form or another is present in municipal wastewater and is
usually not removed by secondary treatment. If discharged into lakes and streams or
estuary waters, nitrogen in the form of ammonia can exert a direct demand on oxygen
or stimulate the excessive growth of algae. Ammonia in wastewater effluent can be
toxic to aquatic life in certain instances.

By providing additional biological treatment beyond the secondary stage,
nitrifying bacteria present in wastewater treatment can biologically convert ammonia
to the non-toxic nitrate through a process known as nitrification. The nitrification
process is normally sufficient to remove the toxicity associated with ammonia in the
effluent. Since nitrate is also a nutrient, excess amounts can contribute to the
uncontrolled growth of algae. In situations where nitrogen must be completely
removed from effluent, an Monitoring a discharger as part of a Pretreatment Program
18 additional biological process can be added to the system to convert the nitrate to
nitrogen gas. The conversion of nitrate to nitrogen gas is accomplished by bacteria in
a process known as denitrification. Effluent with nitrogen in the form of nitrate is
placed into a tank devoid of oxygen, where carbon-containing chemicals, such as
methanol, are added or a small stream of raw wastewater 1s mixed in with the
nitrified effluent. In this oxygen free environment, bacteria use the oxygen attached
to the nitrogen in the nitrate form releasing nitrogen gas. Because nitrogen comprises
almost 80 percent of the air in the earth’s atmosphere, the release of nitrogen into the
atmosphere does not cause any environmental harm.

Biological Phosphorus Control
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Like nitrogen, phosphorus is also a necessary nutrient for the growth of algae.
Phosphorus reduction is often needed to prevent excessive algal growth before
discharging effluent into lakes, reservoirs and estuaries. Phosphorus removal can be
achieved through chemical addition and a coagulation sedimentation process
discussed in the following section. Some biological treatment processes called
biological nutrient removal (BNR) can also achieve nutrient reduction, removing both
nitrogen and phosphorus. Most of the BNR processes involve modifications of
suspended growth treatment systems so that the bacteria in these systems also convert
nitrate nitrogen to inert nitrogen gas and trap phosphorus in the solids that are
removed from the effluent.

Coagulation - sedimentation

A process known as chemical coagulation-sedimentation is used to increase the
removal of solids from effluent after primary and secondary treatment. Solids heavier
than water settle out of wastewater by gravity. With the addition of specific
chemicals, solids can become heavier than water and will settle. Alum, lime, or iron
salts are chemicals added to the wastewater to remove phosphorus. With these
chemicals, the smaller particles ‘floc’ or clump together into large masses. The larger
masses of particles will settle faster when the effluent reaches the next step-the
sedimentation tank. This process can reduce the concentration of phosphate by more
than 95 percent.

Although used for years in the treatment of industrial wastes and in water
treatment, coagulation sedimentation is considered an advanced process because it is
not routinely applied to the treatment of municipal wastewater. In some cases, the
process is used as a necessary pretreatment step for other advanced techniques. This
process produces a chemical sludge, and the cost of disposing this material can be
significant.

Carbon adsorption

Carbon adsorption technology can remove organic materials from wastewater

that resist removal by biological treatment. These resistant, trace organic substances
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can contribute to taste and odor problems in water, taint fish flesh, and cause foaming
and fish kills. Carbon adsorption consists of passing the wastewater effluent through
a bed or canister of activated carbon granules or powder which remove more than 98
percent of the trace organic substances. The substances adhere to the carbon surface
and are removed from the water. To help reduce the cost of the procedure, the carbon
granules can be cleaned by heating and used again.

The Use or Disposal of Wastewater Residuals and Biosolids

When pollutants are removed from water, there is always something left over.
It may be rags and sticks caught on the screens at the beginning of primary treatment.
It may be the solids that settle to the bottom of sedimentation tanks. Whatever it is,
there are always residuals that must be reused, burned, buried, or disposed of in some
manner that does not harm the environment [47].

The utilization and disposal of the residual process solids is addressed by the
CWA, Resource Conservation and Recovery Act (RCRA), and other federal laws.
These Federal laws reinforce the need to employ environmentally sound residuals
management techniques and to beneficially use biosolids whenever possible.
Biosolids are processed wastewater solids (“sewage sludge”) that meet rigorous
standards allowing safe reuse for beneficial purposes. Currently, more than half of the
biosolids produced by municipal wastewater treatment systems is applied to land as a
soil conditioner or fertilizer and the remaining solids are incinerated or landfilled.
Ocean dumping of these solids is no longer allowed.

Prior to utilization or disposal, biosolids are stabilized to control odors and
reduce the number of disease-causing organisms. Sewage solids, or sludge, when
separated from the ADSORPTION Biosolids Digestor 20 wastewater, still contain
around 98 percent water. They are usually thickened and may be dewatered to reduce
the volume to be transported for final processing, disposal, or beneficial use.
Dewatering processes include drying beds, belt filter presses, plate and frame presses,
and centrifuges. To improve dewatering effectiveness, the solids can be pretreated

with chemicals such as lime, ferric chloride, or polymers to produce larger particles
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which are easier to remove. Digestion is a form of stabilization where the volatile
material in the wastewater solids can decompose naturally and the potential for odor
production is reduced. Digestion without air in an enclosed tank (anaerobic solids
digestion) has the added benefit of producing methane gas which can be recovered
and used as a source of energy. Stabilization of solids may also be accomplished by
composting, heat treatments, drying or the addition of lime or other alkaline
materials. After stabilization, the biosolids can be safely spread on land [47].

Land Application

In many areas, biosolids are marketed to farmers as fertilizer. Federal
regulation (40 CFR Pert 503) defines minimum requirements for such land
application practices, including contaminant limits, field management practices,
treatment requirements, monitoring, recordkeeping, and reporting requirements.
Properly treated and applied biosolids are a good source of organic matter for
improving soil structure and help supply nitrogen, phosphorus, and micronutrients
that are required by plants. Biosolids have also been used successfully for many years
as a soil conditioner and fertilizer, and for restoring and revegetating areas with poor
soils due to construction activities, strip mining or other practices. Under this
biosolids management approach, treated solids in semiliquid or dewatered form are
transported to the soil treatment areas.

The slurry or dewatered biosolids, containing nutrients and stabilized organic
matter, is spread over the land to give nature a hand in returning grass, trees, and
flowers to barren land. Restoration of the countryside also helps control the flow of
acid drainage from mines that endangers fish and other aquatic life and contaminates
the water with acid, salts, and excessive quantities of metals.

Incineration

Incineration consists of burning the dried solids to reduce the organic residuals
to an ash that can be disposed or reused. Incinerators often include heat recovery
features. Undigested sludge solids have significant fuel value as a result of their high

organic content. However, the water content must be greatly reduced by dewatering
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or drying to take advantage of the fuel potential of the biosolids. For this reason,
pressure filtration dewatering equipment is used to obtain biosolids which are
sufficiently dry to burn without continual reliance on auxiliary fuels. Generally, waste
heat is recovered to provide the greatest amount of energy efficiency.

Beneficial Use Products from Biosolids

Heat dried biosolids pellets have been produced and used extensively as a
fertilizer product for lawn care, turf production, citrus groves, and vegetable
production for many years. Composting of biosolids is also a well established
approach to solids management that has been adopted by a number of communities.
The composted peat-like product has shown particular promise for use in the
production of soil additives for revegetation of topsoil depleted areas, and as a potting
soil amendment. Effective pretreatment of industrial wastes prevents excessive levels
of unwanted constituents, such as heavy metals (i.e. cadmium, mercury, and lead) and
persistent organic compounds from contaminating the residuals of wastewater
treatment and limiting the potential for beneficial use [46].

Effective stabilization of wastewater residuals and their conversion to biosolid
products can be costly. Some cities have produced fertilizers from biosolids which
are sold to help pay part of the cost of treating wastewater. Some municipalities use
composted, heat dried, or lime stabilized biosolid products on parks and other public
areas.

Decentralized (Onsite and Cluster) Systems

A decentralized wastewater system treats sewage from homes and businesses
that are not connected to a centralized wastewater treatment plant. Decentralized
treatment systems include onsite systems and cluster systems. An onsite system is a
wastewater system relying on natural processes, although sometimes containing
mechanical components, to collect, treat, disperse or reclaim wastewater from a
single dwelling or building. A septic tank and soil adsorption field is an example of
an onsite system. A wastewater collection and treatment system under some form of

common ownership that collects wastewater from two or more dwellings or buildings
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and conveys it to a treatment and dispersal system located on a suitable site near the
dwellings or buildings is a cluster system. Decentralized systems include those using
alternative treatment technologies like media filters, constructed wetland systems,
aerobic treatment units, and a variety of soil dispersal systems. Soil dispersal systems
include pressure systems such as low pressure pipe and drip dispersal systems. These
systems treat and disperse relatively small volumes of wastewater, and are generally
are found in rural and suburban areas. While septic tanks and soil absorption systems
have significant limitations, decentralized systems can effectively protect water
quality and public health from groundwater and surface water contamination if
managed properly (i.e. properly sited, sized, designed, installed, operated, and
maintained). Nitrate concentrations in groundwater that exceed the drinking water
standards can cause health problems. Treatment Onsite wastewater systems contain
three components: a treatment unit which treats water prior to dispersal into the
environment; a soil dispersal component which assures that treated water is released
into the environment at a rate which can be assimilated; and a management system
which assures proper long term operation of the complete system. Disinfection of the
treated effluent may be provided prior to dispersal. A typical onsite system consists
of a septic tank followed by an effluent distribution system. Alternative treatment
systems include aerobic treatment and sand filtration systems.

Conventional Septic Tanks

A septic tank is a tank buried in the ground used to treat sewage without the
presence of oxygen (anaerobic). The sewage flows from the plumbing in a home or
small business establishment into the first of two chambers, where solids settle out.
The liquid then flows into the second chamber. Anaerobic bacteria in the sewage
break down the organic matter, allowing cleaner water to flow out of the second
chamber. The liquid typically discharges through a subsurface distribution system.
Periodically, the solid matter in the bottom of the tank, referred to as septage, must be
removed and disposed of properly.

Aerobic Treatment
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Aerobic treatment units are also used to provide onsite wastewater treatment.
They are similar to septic tanks, except that air is introduced and mixed with the
wastewater inside the tank. Aerobic (requiring oxygen) bacteria consume the organic
matter in the sewage. As with the typical septic system, the effluent discharge from
an aerobic system is typically released through a sub-surface distribution system or
may be disinfected and discharged directly to surface water. Aerobic treatment units
also require the removal and proper disposal of solids that accumulate in the tank.

Media Filters

Media filters are used to provide further treatment of septic tank effluent, and
provide high levels of nitrification. They can be designed to pass the effluent once or
multiple times through the media bed. Media, such as sand, acts as a filter. The media
is placed two to three feet deep above a liner of impermeable Septic tank and
distribution box 23 material such as plastic or concrete. Septic tank effluent is applied
to the filter surface in intermittent doses and is further treated as it slowly trickles
through the media. In most media filters, wastewater is collected in an underdrain
then either pumped back to the filter bed or to other types of treatment [45].

Dispersal Approaches

Traditional onsite systems include treatment units followed by a drainfield or
absorption field. Wastewater from the treatment unit is dispersed through a suitable
soil layer where it receives additional treatment by the soil microorganisms and
filtering properties of the soil. If the soil is unsuitable for the installation of a soil
absorption field, alternative methods can be used to further treat or distribute the
treated effluent. The most common alternative dispersal systems include low pressure
pipe, mounds, drip disposal, and evapotranspiration beds.

Absorbtion Field

When soil conditions permit, the most common method to disperse septic tank
or aerobic system effluent is an absorption field consisting of a series of perforated
parallel pipes laid in trenches on gravel or crushed stone or as a direct discharge to

the soil through trenches. Typically, effluent flows into the absorption field from a
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distribution box which maintains an even flow of effluent to the absorption field.
From there, the effluent drains through the stone and into the soil which provides
further treatment.

Mound System

When the soil is not conducive to percolation or when the groundwater level is
high, a mound system is commonly used. A mound system is a distribution system
constructed above the original ground level by using granular material such as sand
and gravel to receive the septic tank effluent before it flows to the native soil below.
The effluent flows to a dosing tank that is equipped with a pump. Here the effluent is
stored until there is sufficient liquid. Once the liquid is pumped out, it moves evenly
throughout the mound before reaching less permeable soil or ground water. The
granular material acts as a treatment medium and improves the removal of Mound
system under construction (photo courtesy of Ayres Associates) Onsite aerobic
treatment unit 24 pollutants in ways that may not be provided by substandard native
soils.

Drip Dispersal System

Where soils are very thin or have reduced permeability, drip dispersal systems
can be utilized. The typical drip system operates like drip irrigation at a moderately
high pressure. The components of a drip system include filters to remove solids, a
network of drip tubes to disperse liquid into soil, tanks to hold liquid, and controllers
to regulate the flow to the drip system.

Evapotranspiration Beds

Evapotranspiration (ET) bed is an onsite dispersal system where pretreated
wastewater evaporates from the soil surface or is transpired by plants into the
atmosphere. Usually, ET beds are used in arid climates and there is no discharge
either to surface or ground water. Vegetation is planted on the surface of the sand bed
to improve the transpiration process and landscaping enhances the aesthetics of the
bed [45].

Management of Decentralized Systems
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Ensuring performance of decentralized wastewater treatment systems is an
issue of national concern because these systems are a permanent component of our
nation’s wastewater infrastructure. Twenty five percent of households nationwide and
one-third of the new homes being constructed are served by onsite systems. Many of
the existing systems do not perform adequately due to a lack of management.
Therefore, EPA promotes the sustained management of decentralized wastewater
systems to enhance their performance and reliability. EPA strongly encourages
communities to establish management programs for the maintenance of onsite
systems in addition to improving local requirements for onsite system siting and
system design. Communities benefit from effective onsite system management
programs by enjoying improved protection of public health and local surface water
and groundwater resources, preserving rural areas, protecting property owners’
investments through increased system service life, and avoiding the need to finance
costly central wastewater collection and treatment systems. Much of this country’s
public wastewater system Licensed wastewater treatment plant operator Sewer line
maintenance 25 infrastructure has crossed the quarter-century mark, dating back to
the CWA construction grant funding of the 1970s [47].

Many of our collection systems date from the end of World War II and the
population boom of the post war era. The oldest portions of the collection system
pipe network exceed 100 years of service. Significant parts of this infrastructure are
severely stressed from overuse and the persistent under-funding of repair,
rehabilitation, and replacement. In an increasing number of communities, existing
systems are deteriorating, yet the demand for new infrastructure to accommodate
growth presses unabated. A revitalized approach to managing capital wastewater
assets for cost effective performance is emerging in this country. This asset
management approach focuses on the cost effective sustained performance of the
wastewater collection and treatment system assets over their useful life.

Maintenance
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Wastewater collection and treatment systems must be operated as designed to
adequately protect water quality and human health. Most systems are in operation
every day of the year, rain or shine. Licensed and trained operators are responsible
for the day-to-day performance of the wastewater system. Their responsibilities
include budget and business administration, public relations, analytical testing, and
mechanical engineering as well as overseeing the collection system and wastewater
treatment processes. Maintenance Wastewater collection and treatment systems must
provide reliable service and avoid equipment breakdowns. Most equipment
breakdowns can be avoided if system operators inspect the equipment, including
sewer lines and manholes, regularly. Preventive maintenance uses data obtained
through the inspections in a systematic way to direct maintenance activities before
equipment failures occur. A good program will reduce breakdowns, extend

equipment life, be cost-effective, and help the system operators better perform their

jobs [46].
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