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B Tedyenne MHOTHX JIeT B HaIIeH cTpaHe 00CyXa-
€TCsl HECOBEPIICHCTBO CHCTEMbl HOPMHUPOBA-HUS
COpOCOB 3arpsI3HSIIONIMX BEHIECTB CO CTOYHBIMU
BOJIAMU M HKOHOMUYECKUX MEXAHHM3MOB 3alIUThI
BOJIHBIX 00BEKTOB. BBIX0OIOM MOXET CTaTh TOJIBKO
CYIIIECTBEHHOE H3MEHEHHEe 0a30BBIX MOAXO/IOB,
BHEJIPCHUE TEXHOJIOTHYECKUX HOPMATHBOB COpO-
COB TpEANpUATHH. ABTOPBI JAHHOW CTAaThU MPO-
aHA-TM3UPOBAIM  MH(DOPMANMOHHO-TEXHHYECKHE
CIIPABOYHHUKHU MO HAUITYYIIMM JIOCTYIMHBIM TEXHO-
JIOTU-IM, YTOOBI O0OOIIUTH JaHHBIE 00 YCTaHOB-
JICHHBIX MAapKEPHBIX BEIIECTBaX W TEXHOJIOTHYE-
CKMX TIOKa-3aTesX COpPOCOB 3arps3HSAIONINX Be-
niectB. B utore ObLIM BBISBICHBI ONpeAeTICHHBIC
HEJOCTaTKH Pac-CMOTPEHHBIX CIIPABOYHUKOB.

KuroueBble ciioBa: MapKepHbIE BelIeCTBa, TEXHO-
JIOTUYECKHE TOKa3aTeNId, HaWIydlllue JOCTYIIHbIE
TEXHOJIOTUH, COPOC 3arpsA3HAIONINX BEILECTB

Beenenue. B mnocmanusax Ilpesunenra Poccuii-
ckoii @enepaunu [1, 2] roBopunoCch, B 4aCTHOCTH,
0 HEOOXOJIMMOCTH:

— u30aBJIeHNs SKOHOMUKH OT YCTapeBILUX, He-
3¢ (HEeKTUBHBIX, BPEIHBIX TEXHOJIOTUN MOCPEACTBOM
CTUMYJIMPOBAHUSl BHEAPEHUS HAWIYUYIIMX JOCTYII-
HBIX PEIICHU;

— IPUHATHA TONpPaBOK B 3aKOHOJATENIBCTBO C
LENbI0 YCTAaHOBJIEHHUSI JKECTKMX O3KOJOTMYECKHX
CTaH/apTOB U BBICTPAMBAaHUS COBPEMEHHOM CHCTe-
MBI TEXHUYECKOI'O U JKOJIOTHYECKOTO PETYINPOBA-
HUSL.
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The imperfection of the regulatory system of
pollutants discharge with wastewater and eco-
nomic mechanisms for protection of water ob-
jects has been discussed in our country for many
years. The solution may only be a significant
change in the basic approaches, the introduction
of technological standards for enterprises emis-
sions. The authors of this article have analyzed
information-technical reference books on the
best available techniques in order to generalize
the data about the determined marker substances
and technological indicators for pollutant dis-
charges. Certain drawbacks of the considered
reference books have been eventually identified.
Key words: marker substances, technological
parameters, best available technique, pollutants
discharge

Introduction. The President of the Russian

Federation messages [1, 2] tell us, in particular,
about the need to:

—free the economy of the outdated, ineffi-
cient and harmful technologies by encouraging
the implementation of the best available solu-
tions;

—adopt the amendments to the legislation to
establish stringent environmental standards and
to build a modern technical and environmental

Crnenyer OTMETHTB, YTO B YKa3aHHOM TIOCJIAaHUU regulation.
IIpesunenta Poccuiickoit Penepanuu 3arparvba-
}.. -l
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IOTCS BOIIPOCHI KaTeropu3alui 00bEKTOB HETaTHB-
HOT'O BO3JICUCTBHUS HA OKPY’KAIOLIYIO CpEeay.

B cooTtBerctBUU co CT. 4.2 DenepanbHOro 3aKOHa
ot 10.01.02 Ne 7-®3 «O06 oxpaHe OKpY)KaroIeu
cpenb» [3], 0OBEKTHI, OKa3bIBAIOIINE HETATHBHOE
BO3JICUCTBUE Ha OKPYXAIOILIYIO0 Cpeny, Mojapasje-
JISIFOTCSI HA YEThIPE KaTeropuHu.

I kaTeropuss — OOBEKTHI, OKA3BIBAIOIINE 3HAYH-
TEJIbHOE HETAaTUBHOE BO3JIEUCTBHE Ha OKpYXKaro-

HIYIO CPeLy.

IT xareropus — OOBEKTHI, OKa3bIBAIOIINE YyMe-
PEHHOE HEraTHBHOE BO3/CHCTBHUE HA OKPY)KAIOIIYIO
cpeny.

[II xaTeropust — 0OBEKTHI, OKAa3bIBAIOIINE HE3HA-
YUTEJIbHOE HEraTHMBHOE BO3JEHCTBHE Ha OKpYyXKa-
IOIIYIO Cpeny.

IV xareropus — 0OBEKTHI, OKa3bIBAIOLINE MUHU-
MaJlbHO€ HEraTHBHOE BO3/EHCTBHE HAa OKpYXkKalo-
LIYIO Cpeny.

OO®bekThl, oTHOCSIMECH K | KaTeropuu, JAOJKHBI
UCIIOJIb30BaTh B CBOMX TEXHOJOTMYECKHX IpOLEC-
cax Hawiyumme noctynHele texHosoruu (H/T),
CIOCOOCTBYIOLIME MUHUMH3ALUU OTPULIATEIHHOTO
BO3JECHCTBUS HA OKPYKAIOWIYIO CPENY.

B Poccuiickoit ®enepanun pa3paboTaHbl U
yTBepXkaeHbl DenepalibHbIM areHTCTBOM IO TeX-
HUYECKOMY PETYJIHPOBAHUI0 U METPOJIOTUU HH-
dopmarmonno-Texuuueckre crpaBoyHuku (UTC)
[0 HaWIy4lllUM JOCTYIHBIM TEXHOJIOTHUAM [4].
VYka3aHHas JOKyMEHTalMsl OCHOBaHAa Ha JIaHHBIX
CIPaBOYHHKOB, B COOTBETCTBMM C KOTOPBIMU B
cTtpaHax EBpocoro3a HopMmHpyeTcs HEraTuBHOE
BO3JICUCTBUE HA OKPYXKAIOIIYI0 cpeny. Takum 00-
pazom, UTC npencraBnsitor co00i TOKYMEHTHI TIO
CTaHJApTH3alMM, pPa3paboTaHHBIE B peE3yJbTaTe
aHaJIM3a TEXHOJOTMYECKHUX, TEXHUUYECKUX U YIpaB-
JIEHYECKUX PELIEHUM, NMPUMEHSIEMBIX Ha pa3HbIX
IIPOU3BOJICTBAX.

C 2019 rona moMumMoO HOPMAaTHBOB JOIYCTUMOTO
BO3JCHCTBUSI M KauyecTBa OKPYXKAIOIIEH Cpeibl
IOpUINYECKHE JINLA U UHAUBUIYAJIbHBIE MTPEATPU-
HUMATEeIH, OCYILECTBIIIOUINE XO3IMCTBEHHYIO Jie-
ATEILHOCTh Ha 00BbeKTax | kaTeropuu, J0HKHBI Oy-
IyT pa3padaTbiBaTh TEXHOJIOTUYECKHE HOPMATHBBI
¢ yueroM HJ/IT, >KOHOMHYECKHX M COLMAJIbHBIX

dakTopoB (ct. 23 @enepanbHOro 3aKoHa OT

It should be noted that the message of the
President of the Russian Federation touches up-
on the categorization of a negative impact on the
environment.

In accordance with article 4.2 of the Federal
law dated 10.01.02 no. 7-FZ "On environmental
protection” [3], the objects that have a negative
impact on the environment, are divided into four
categories.

Category | — objects that have a significant
negative impact on the environment.

Category Il — objects that have a moderate
negative impact on the environment.

Category Il — objects that have a slight
negative impact on the environment.

Category IV — objects that have a minimal
negative impact on the environment.

The objects belonging to category | should use
for their technological processes the best availa-
ble techniques (BAT) in order to minimize neg-
ative impacts on the environment.

In the Russian Federation, the Federal Agency
for technical regulating and metrology has de-
veloped and approved information and technical
reference books (BREFs) on the best available
techniques [4]. These documents are based on
data from the reference books, according to
which a negative impact on the environment is
regulated in the EU. Thus, BREFs represent the
standardization documents developed on the
analysis of technological, technical and manage-
rial solutions used in different industries.

Since 2019 in addition to the standards for
permissible exposure and environmental quality
the legal entities and individual entrepreneurs,
engaged in economic activities on the objects of
category I, will need to develop technology
standards based on BAT, economic and social
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10.01.02 Ne 7-®@3 «O06 oxpaHe OKpyXaroliei cpe-
TIBI»).

CornacHo cr. 1 @enepanbHOro 3aKOHa OT
10.01.2002 No 7-®3 «OO0 oxpaHe OKpyXKaromen
Cpelbpl» TEXHOJOTHYECKHEe HOPMATUBBI TOCPE-
CTBOM TEXHOJIOTMUYECKHUX IOKa3aTese onpeaesior
YPOBEHBb BBIOPOCOB, COPOCOB 3arpsi3HSIONIMX Be-
[IECTB, YCTAaHABIMBAIOT HOPMBI JOIMYCTHUMBIX (-
3UYECKUX BO3JICUCTBUM.

TexHonornueckue mokazaTenu AEMOHCTPUPYIOT
KOHIIEHTPAIIMU 3arPs3HSIONINX BEIIEeCTB, 00beMa U
(i) Macchl BBIOPOCOB, COPOCOB 3arps3HSIOIIMX
BelIecTB, 00pa30BaHUsl OTXOJIOB MPOU3BOJACTBA U
noTpebieHus, MOTPEOJICHUsST BOJBI U HCIOJIb30Ba-
HUS DHEPreTUYECKUX PECypCOB B pacyeTe Ha eIu-
HUIly BPEMCHU WA CIUHUILYy MPOW3BOAMMOMN IPO-
IyKIuu (ToBapa), BHIOIHAEMOH padOThI, OKa3bIBa-
emoit ycnyru [3].

[enbro HacTosMIEeH PabOTHI SABJIAETCS aHATIN3 TEX-
HOJIOTUYECKUX TIOKa3aTeleil cOpOCOB 3arpsi3HsIO-
[IMX BEIIECTB B CIPABOYHHUKAX MO HAWITYUIIIHM J0-
CTYITHBIM T€XHOJIOTHUSIM.

OcHoBHasi yacTh. B Hacrosmee Bpems cdepa
OXpaHbl BOJHBIX O0BEKTOB HOPMHUPYETCS OOIIUMHU
nosioxkeHussMu denepanbHoro 3akoHa Ne 7-O3 «O0
OXpaHe OKpYXKarolen cpeas» U BogHoro koaekca
Poccuiickoit deneparum [5].

TexHonornueckue HOPMATUBBI  IPEANPUITUS
(T. e. ero ynenpHbIe MOKa3aTeNN) JEMOHCTPUPYIOT
3¢ (EeKTUBHOCTh MEpeXxoAa MNPEANpPHUITHS Ha HC-
M10JIb30BAHNE HAWIYYIINX JOCTYIHBIX TEXHOJIOTHH.
VYaenbHBIE MOKa3aTeNU MPEACTaBIAIOT COOOH KO-
JIMYECTBO 3arps3HSIONIMX BEIIECTB, 00pa3yOIINXCs
B pe3ysbTare peann3aliy IpOU3BOJCTBEHHBIX TEX-
HOJIOTUYECKHUX IPOLIECCOB, U BBHIPAXKAIOTCSA B KI' HA
TOHHY BBIIIYCKaeMOM MNPOAYKIMU WIH €IUHHILY
SHEpPTUU.

B pesynbrate ananusa cnpaBounukoB HJIT Oputa
cocTaBiieHa 0000mIeHHas Tabnuia, KoTopas OTpa-
*KaeT MH(OPMAIMIO O HATUYUH COPOCOB CTOYHBIX
BOJI, 00 YCTAaHOBJICHUH MapKEPHBIX BEIIECTB U TEX-

HOJIOTHYECKUX IMOKa3aTeseH.

factors (article 23 of the Federal law dated
10.01.02 no. 7-FZ "On environmental protec-
tion™).

According to article 1 of the Federal law dated
10.01.2002 no. 7-FZ "On environmental protec-
tion" technology standards through technologi-
cal indicators determine the level of emissions
and pollutants discharge; establish standards for
acceptable physical impacts.

Technological indicators show concentrations
of contaminants, volume and (or) mass emis-
sions, discharges of pollutants, industrial and
household waste, water consumption and use of
energy resources per unit of time or unit of out-
put (of goods), performed activity, provided
services [3].

The aim of this work is the analysis of techno-
logical indicators of pollutant discharges in the
reference notes on the best available techniques.

The main part. Currently, the protection of
water objects is normalized by General provi-
sions of the Federal law no. 7-FZ "On environ-
mental protection” and the Water code of the
Russian Federation [5].

Technological regulations of the enterprise
(i.e. its specific indicators) demonstrate the ef-
fectiveness of the transition of the enterprise to
the use of the best available techniques. Specific
indicators represent the amount of pollutants
produced from the realization of production
technological processes, and are expressed in kg
per tonne of production or unit of energy.

Having analyzed BREF there have been pre-
pared the summary table, which presents the
information about the presence of wastewater
discharges, the determination of marker sub-
stances and technological indicators.
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Tabnuma
Table

MapKepHLIe BEICCTBA U TCXHOJIOTHYCCKUEC ITOKA3aTCIIN C6pOCOB CTOYHBIX BOJ IO JAaHHBIM CIIPAaBOYHUKOB HI[T
Marker substances and technological parameters of wastewater discharges according to the BREF

reference book

discharge in water bodies

Mapxkepnble
Hannune cTouHBIX BOO U C6pOCOB B BOIHBIC BCIICCTBA,
HanmenoBanue
06’beKTI>I NPUBCICHHLIC B
CIIpaBOYHHUKA TexHoIOrNMUYECKHE TOKA3aTEIN
CIIPABOYHUKE
The presence of sewage and waste water Marker
Name of the

substances from
the reference

Technological parameters

JIpEBECHOU Mac-
ChI, Oymarw,
KapTOHa»

BREF 1-2015
"Manufacture of
pulp, paper and
board"

KU 3aTpsA3HEHUS CTOYHBIX BOJ — BapOYHEIE, TIPO-
MBIBHEIC U OTOCTIHHBIC [IeXa. 3arps3HCHHBIC TPOU3-
BOJICTBCHHBIE CTOYHBIC BOJBI OT Pa3IMYHBIX TEXHO-
JIOTHYECKUX TMOATIPOLIECCOB TPEABAPUTEIHHO OUH-
IAI0TCS HA JIOKATBHBIX BHYTPHUIIEXOBBIX COOpPYKe-

HUSIX OYUCTKH, a 3aTEM IOIAI0TCS Ha BHEILIONIA-

JIOYHBIC OUUCTHBIC COOpYKeHHsI. OCHOBHBIC CTAINU

OYHUCTKH:
— mepBUYHAs (MEXaHHYecKas);
— HeUTpanu3anus U yCpeHEHHE;
— BTOpHUYHas (OHONIOTHYeCKas);
— TpeTndHas (IOOYHCTKA);
— 00paboTka ocagKa CTOYHBIX BOJI.

The manufacture of paper pulp and paper products
means large volumes of wastewater contaminated
by suspended and dissolved organic matter. The
main sources of pollution sewage — boileries,
washing and bleaching floors. Contaminated indus-
trial wastewater from different technological sub-
processes is pre-cleared on the local treatment fa-
cilities, and then goes to off-site treatment facilities.
Main stages of treatment:
— primary (mechanical);

— neutralization and homogenization;
— secondary (biological);

— tertiary (additional treatment);
— processing of sewage sludge.
The treated wastewater is discharged into the water
body.

OpPraHNYCCKUMHU BCUICCTBAMMU. OCHOBHEIE HCTOYHH-

O‘IHH.[CHHBI@ CTOYHBIC BOJIbI C6paCLIBaIOTC$I B BOJOCM.

book
HUTC 1-2015 [Tpou3BOACTBO IEIUTFOI03HO-0yMaXKHBIX U3ACITHI XTIK, BITK o . YcTaHOBIEHBI AJIS IPOU3BOJICTB
«IIponsBoacTBO 0JpasyMeBacT OonblIue 06bEMbl CTOYHBIX BOJ, B3BEIICHHEIE cynbhaTHOW/CynphraHON 1eT-
LEILTIONIO3b1, 3arpsA3HEHHBIX B3BEIIEHHBIMU U PaCTBOPEHHBIMH

BeIeCcTBa, 00-

Ui a3or, 00-

it pocdop,
AOX"

COD, BOD.,
suspended sol-
ids, total nitro-
gen, total phos-
phorus, AOH*

JIFOJI03BI, IPEBECHOI Macchl, Oy-
Maru u kaptona. Kpome mapkep-
HBIX BEIECTB TEXHOJIOTUUECKHIA
MOKa3aTesb yCTAHOBJIEH Ha pac-
XOJ1 CTOYHBIX BOJ.
TexHonornyeckue noKa3aTesu
YCTaHOBJICHBI TI0 CPETHET0IOBBIM
3HAYCHUsIM B pacyere Ha | TOHHY
TOBapHOU MPOIYKIHU (KT/T).

Determined for the production of
sulphate/sulphide pulp, wood
pulp, paper and paperboard. In
addition to marker substances the
technological papameterr is de-
termined for sewage flow rate.
The technological parameters are
determined by annual average
values per 1 tonne of saleable
products (kg/t).

UTC 2-2015
«IIpousBoacTBo
aMMHaKa, MH-
HEpalbHbBIX
yao0peHui u

BOJIOOOOPOTHYIO CHCTEMY Mpeanpuarus. Buenpenue

B GonbiinacTBE CJIy4acB Ha TaKUX MPOU3BOACTBAX C6pOCBI CTOYHBIX
BOJ OTCYTCTBYIOT. TexXHOI0THH TTO3BOJISIOT MHUHUMH3UPOBATH 00BEMBI
TEXHOJIOTHIECKUX CTOYHBIX BoA. Ilocie ouncTku oHM IIOCTYIIaroT B

CTEM WJIHN YOAJICHUE CTOKOB B U30JIMPOBAHHBIE BOAOBMEMIAIOINE T1J1a-

0ECCTOYHBIX CH-

INoxa3aTenu HE YCTAHOBIICHBI.
HexoTopsie npennpusitust npu-
HHMAIOT Ha CBOU OYUCTHBIE CO-
OpYKEHHsI HEOUHNILCHHBIE CTOY-

HBIE BOJIBI OpTraHU3aIii-

*
Ancopbupyemslii oprannyeckuit xiop. Ilapamerp, yuYUTHIBaIOIINI MTOJHOE KOJIUYECTBO XJIOPOPTaHUKH, KOTOPAsi MOXKET OBITH
aicopOMpoOBaHa aKTUBHEIM YTJIEM.

“Adsorbable organic chlorine. The parameter that takes into account the full number of chlororganics, which can be adsorbed
by the active charcoal.
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MapxkepHsble
Hanuuune cToyHbIX BOO U CGpOCOB B BOJIHBIC BCIICCTBA,
HaumenoBanue
00BEKTHI NPUBCCHHLIC B
CIIpaBOYHHUKA TexHomornueckue moxKa3aTeian
CIIPABOYHUKE
The presence of sewage and waste water Marker .
Name of the P g Technological parameters

reference book

substances from
the reference
book

discharge in water bodies

HeopraHuye-
CKHX KHCTIOT»

BREF 2-2015
"Manufacture of
ammonia, ferti-
lizers and inor-

ganic acids"

CTBI TOPHBIX MTOPOJ BooOMIe HCKIIFoYaeT cOpockl. Best o6opoTHas Boxa
MOXeET OBITh UCIIOJIb30BaHA B TEXHOJIOTHYECKUX 1eix. Ha GonpimH-
CTBE TPEINPHUITHI OTPACIIN CTOYHBIE BOABI (POPMHUPYIOTCS OMIOCPEIO0-
BaHHO, 4epe3 cOOp U yCpeIHEHUE TPOMBIIUICHHBIX (TEXHOJIOTHYECKHX )
U JIUBHEBBIX CTOYHBIX BOJ (IIPOAYBKHU 3aBOJICKOTO BOZOOOOPOTHOIO
[UKJIa, HETIPSIMBIC COPOCHI CTOYHBIX BOJI OT OTACICHUMN OXJIAKICHHUS,
BOJIOIIOATOTOBKH, IIPOYBOK KOTJIOB H JIp.).

In most cases, such productions have no discharges of wastewater.
Technologies allow minimizing the volume of industrial process
wastewater. After treatment, it goes to the water circulation system of
the enterprise. The introduction of zero-discharge systems or sewage
discharge into isolated water-bearing rock layers generally excludes
discharges. All reused water can be used for engineering purposes. For
most of the enterprises of the industry waste water is produced indirect-
ly, through the collection and homogenization of industrial (technologi-
cal) and storm water (blowdown of water cycle of the factory, indirect
discharges of sewage from cooling, water treatment, boiler blowdown

sections, etc.).

IpousBoacreo ammuaka. CTouHble BOBI IOCTY-
MAIOT B MPOMJIMBHEBYIO KaHAIH3ALHUIO C OHOJIOTH-
YECKOH OYHCTKOM U cOPOCOM B BOZOEM.

Production of ammonia. Wastewater goes to the
stormwater drainage with biological treatment and
discharge into the water body.

A30T aMMOHH-
v +
wenid (NH4)

Ammonia nitro-
gen (NH,")

IIpou3BoACTBO a30THOI KHCJIOTHI U3 aMMHAKA.
ITocrostHHBIE CTOYHBIE BOJBI OTCYTCTBYIOT. IlocTo-
SIHHBIA CTOK (IIPOJIyBKa KOTJIOB-yTHJIN3aTOPOB)
OXJIaX1aeTCs U HAIIPABIISIETCA Ha MOJMUTKY BOJO-
000pOTHBIX IUKJIOB. YacTs MPOTYBKH MOXKET cOpa-
CBIBAaTHCS B TPOMIIMBHEBYIO KaHAIN3AIIHUIO.

Production of nitric acid from ammonia. No con-
stant wastewater. Constant drain (blowdown of heat

A30OT HUTpATHBIN
(NO3); azot
aMMOHMIHBIN
(NH,")

Nitrate nitrogen

recovery boilers) is cooled and sent to the water (NOg3"); ammo-
circulation. Part of the blowdown may be dis- nia nitrogen
charged into the stormwater drainage. (NH,H
ITpou3BOACTBO CepPHON KUCJIOTHI U 0JieymMa U3 CynbhaTs
cepbl sBisieTcs OeccTouHbIM. CKioueHne — (S0.5)

cOPOCHI TTPOTYBOK OOOPOTHBIX IIHUKJIOB U KOTIIOBOM
BOJIBI B IPOMJTUBHEBYIO KaHAIM3AINIO. BO3MOXKHBI
aBapuitHble ipoTeuku. [IpemycMoTpeH cOop Takux
BOJI C MOCIIAYIOIIUM HCIIOJIB30BAHUEM 10 TEXHOJIO-
THH WIA HEWTPaTU3alys U IMOCTYILUICHHE B IPOH3-
BOJICTBO.

a0OHEHTOB, B TOM UYHCIIE BOJOKA-
HaJIOB. DTH BOJIBI CMELINBAIOTCS C
MIPOU3BO/ICTBEHHBIMH U X030BITO-
BBIMHU CTOKaMH «IIPHHHMAIOII[e-
r0» MPEIIPHUSITHS, OUHIIAIOTCS U
cOpachIBAIOTCS B BOJHBINA OOBEKT.
HeB03MOXHO OTCIICIUTD BIUSHIC
Ha OKPYXKAOIIYI0 CPeIy TEXHOIO-
THYECKUX CTOYHBIX BOJ] B COCTaBe
00II1ero CTOKa, TEM 00JIee OLe-
HUTH TEXHOJIOTHUECKHUI IPOoIIece
IO TT0KA3aTelNt0 «OYUCTKA 00b-
€/IMHEHHBIX CTOYHBIX BOY.
J1d Takux NpeanpUsTUil IPaKTHU-
YEeCKH HEBO3MOJKHO BBIJICITUTh
HAT (u BociaeacTBUHM — TEXHO-
JIOTHYECKHUE MTOKA3aTEeNH ), TAaK Kak
B Ka)XJIOM KOHKPETHOM ClTydae
OyzeT IMeTh MECTO YHUKATbHBIHA
Ha00p 00HEMOB M KOHIICHTPAITHIA
3arps3HAIONINX BEIIECTB.
[IpuBeneHbI TEXHOJIOTUYECKHE
NIOKA3aTENN yAEIbHBIX YPOBHEH
9MHCCUH (BBIOPOCHI) U yACIBHBIX
HOPM TIOTPEOIEHUSI CHIPhSI U
SHEPropecypcoB.

Parameters are not determined.
Some enterprises take at their
treatment facilities untreated sew-
age water from other organiza-
tions, including water utilities. It
is mixed with industrial and do-
mestic effluents of the "host" en-
terprise, cleaned and discharged
in the water body.

It is impossible to track the envi-
ronmental impact of technological
wastewater in the total flow, espe-
cially to assess technological pro-
cess in terms of "combined sew-
age cleaning ™.

For such enterprises it is almost
impossible to find BAT (and sub-
sequently — technological pa-
rameters), as each case will have
a unique set of volumes and con-
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Production of sulphuric acid and oleum from sul-
fur is zero-discharge. With the exception of the dis-
charge of working cycles blowdowns and boiler
water into stormwater drainage. Emergency leak-
ages are possible. The collection of such waters and
then using them according to the technology or their
neutralization and using in the production is also
possible.

Sulfates (S0,?)

IIpousBoacTBo GochopHOI KHCIOThI, HOTyYae-
MOI CEPHOKHUCJIOTHBIM pa3jioxkeHueM (pocharHo-
ro chIpbsi. CTOUHBIE BOJIbI, COpachiBaeMbIe BO
BHCIIHHUE BOAOEMBI, OTCYTCTBYIOT. O‘II/IIIICHHI)Ie
CTOYHBIC BOJIBI TIOCJIC HEMTPAIN3aIK TIOBTOPHO
UCTIONB3YIOTCS B BOZOOOOPOTHBIX IUKIIAX.

Production of phosphoric acid obtained by sulfuric
acid decomposition of phosphate raw materials. No
wastewater discharges into the water bodies. Treat-
ed wastewater after neutralization is reused in cir-
culation cycles water.

CoeguHeHUs
¢ropa (B epe-
cuere Ha F);
docdarst (PO,)

Compounds of
fluorine (ex-
pressed as F);
phosphates
(POS)

Yao0peHnsi Ha 0CHOBe CEPHOKUCJIOTHOI nepepa-
0otku docdaTHoro ceipbsi: MAD, TAD, cynb-
doammodocnr (NPS), skuakue KomiiekcHbIe
yaoopenusi (KKY), NPK-ynodpenus

FERTILIZERS BASED ON SULFURIC ACID PROCESSING
OF PHOSPHATE RAW MATERIALS: MAP, DAP, suL-
FOAMMOPHOS (NPS), LIQUID COMPLEX FERTILIZER
(LCF), NPK-FERTILIZERS

Docdopubie ynoopenus (cynepdocdar, 1BoiiHow
cynepdocdar)

Phosphorus fertilizer (superphosphate, double su-
perphosphate)

PK-ynoopenust

CrouHble BOABI MOTYT 00pa30BEIBATHECS TpH a0-
COpOIMOHHON OYHCTKE OTXOISIINX I'a30B, KOHICH-

cauuu napoB. CTOKH BO3MOXKHBI ITPU TPOJIMBAX
KUCJIOT WJIM PEAKIIMOHHBIX cMeceil (B 9TOM cityuae
npeaycMaTpUBaeTCs UX OTACIbHBIN cOOp U mepepa-
60Tka). [lepednciieHHbIC CTOYHBIC BOIBI SIBIISTFOTCS
YCIIOBHBIMH, T. K. BO BHELITHIOIO Cpe/ly OHU He cOpa-

CoenquHeHus
¢ropa (B epe-
cuere Ha F); azoT
aMMOHUMHBIN
(NH,"); docda-
51 (PO,Y);
Compounds of
fluorine (ex-
pressed as F);
ammonium ni-
trogen (NH,")
and phosphates
(PO
COCIUHCHUA
¢dropa (B mepe-
cuere Ha F);
docdarer (PO);
compounds of
fluorine (ex-
pressed as F);
phosphates
(PO);

COCAMHEHUS
¢dropa (B mepe-
cuere Ha F);
docdarer (PO);

centrations of pollutants.
There are technological parame-
ters for specific emissions and
consumption norms of raw mate-
rials and energy.

http://bps-journal.ru/
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chIBaroTCsl. Bee cTouHbIe BOABI IEXOB O MPOU3BO/I-
CTBY yoOpeHHii coOuparoTcs 1 nepepadaTbIBalOTCs
3J1eCh )K€ MJIM Ha CMEXHBIX ITPOU3BOICTBAX (DKC-
TPaKIUOHHOH (POCHOPHON KUCTIOTHI, CEPHOI KHCIIO-
THI U T. 11.).

PK-fertilizers

Wastewater may be produced at absorption of flue
gases, vapor condensation. Wastewater is possible

at spillages of acids or reaction mixtures (in this
case, there will be their separate collection and re-
cycling). These wastewaters are conditional, be-
cause they are not released into the external envi-
ronment. All sewage waters from fertilizer produc-
tion workshops are collected and processed there or
in related manufactures (wet-process phosphoric

acid, sulfuric acid, etc.).

Yao0peHnsi Ha 0CHOBe a30THOKUCJIOTHOI nepe-
pa6otku dochaTHoro coipss: NP-ynodpenns,
NPK-yno6penus, kaiabuuiiazorocyaspar (CNS)

FERTILIZERS BASED ON NITRIC ACID PROCESSING
OF PHOSPHATE RAW MATERIALS: NP FERTILIZERS,
NPK-FERTILIZERS, CALCIUM NITROGEN SULPHATE

(CNS)

A3zorHo-kanbsuuensie (NCa) ynoopenns
CrouHbIe BOABI MOTYT MOSIBIIATHCS IIPH MPOJIUBAX
KHCJIOT WJIM PEaKIIMOHHBIX CMECeil, B 3TOM clIy4ae

MpeyCMaTpPUBACTCS X OTACIBHBIN cOOp U Tepepa-

0OTKa B TEXHOJIOTHH.

Croku, conepxamtue N/NO;3 , P,Os, F, HampaBis-

HOTCA HaA O‘{I/ICTKy Ha CHCHI/IaHI/ISI/IpOBaHHLIe yCTa—
HOBKH, T'I€ B OCHOBHOM HpHMeHH}OTCH METObI
OMOJIOTUIECKON OYUCTKH, SJIEKTPOTAATH3A HITH

HMOHHOTO 00MEHa.

[Mocne 0YUCTKH CTOYHBIC BOABI IOBTOPHO HCIIOJb-

3YIOTCSI B TEXHOJIOTHYECKOM TIpoIiecce, copachiBa-

FOTCS B IOBEPXHOCTHBIN BOJIOEM WITH 3aKAYABAIOTCS

B BOJIOBMEIIAOIIUE [JIACTHI TOPHBIX MOPOJI. B 3aBu-

CHUMOCTH OT 0aslaHca BOJIOTIOTPEOICHNUS -
BOZOOTBEICHHUS TTPOU3BOJICTBO MOXKET OBITH Oec-
CTOYHBIM.

compounds of
fluorine (ex-
pressed as F);
phosphates
(POS*);

a30T aMMOHUH-
me1it (NH,); asot
HUTpPATHBII
(NO3); coemune-
HUs dropa (B
nepecuete Ha F);
ocdarst (POL);

ammonium ni-
trogen (NH,");
nitrate nitrogen
(NO3); com-
pounds of fluo-
rine (expressed
as F); phos-
phates (PO,>);

a30T HUTPaTHBIN

(NG3)

http://bps-journal.ru
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book
Nitrogen-calcium (NCa) fertilizers nitrate nitrogen
Wastewater may occur in case of spills of acids or (NO3)

reaction mixtures; in this case there will be their
separate collection and recycling.
Wastewater containing N/NOs ", P,Os, F, are sub-
ject to treatment in specialized units where methods
of biological treatment, electrodialysis or ion ex-
change are mostly used.

After the treatment the sewage water is reused in the
technological process, is discharged into a surface
water body or injected into water-bearing rock lay-

ers. Depending on the balance of water consump-
tion and water discharge the production may be
zero-discharge.

Kanuiinbie ynoopenns (cyiabdara kanus)
Potassium fertilizers (potassium sulfate)
Cyabsdar aMMoHus

Ammonium sulphate

Cynb(haThl (8042’)

sulfates (S04%);

a30T aMMOHUM-
meiit (NH,")

ammonium ni-

trogen (NH,")

Yno0penns Ha 0CHOBe NepepadoTKH AMMHAKA H
a30THOM KHUCJ0THI: aMMuayHas ceautpa (AC),
HM3BeCTKOBO-amMMHuayHas cesuTpa (MAC)
Fertilisers based on the processing of ammonia
and nitric acid: ammonium nitrate (AC), calcium
ammonium nitrate (CAN)
Aszorocyanpar (NS)

Nitrogen sulphate (NS)

NK-ynoopenus

NK-fertilizers

A3orHo kammiinbie (NK)

Nitrogen potassium (NK)

A30T aMMOHUH-
ueiid (N H4+);
a30T HUTPATHBIN
(NOs);
Ammonium ni-
trogen (NH,");
nitrate nitrogen
(NO3);

a30T aMMOHHI-
ueii (NH,");
Ammonium ni-
trogen (NH,");
a30T aMMOHHI-
ueit (NH,");
a30T HUTPATHBIN
(NO3);
Ammonium ni-
trogen (NH,");
nitrate nitrogen
(NO3);

a30T HUTPaTHBIN
(NOs);

nitrate nitrogen
(NO3);

http://bps-journal.ru/ [pr——
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Harpuesas ceaurpa
ITocTostHHBIC 3arpsA3HEHHBIC CTOYHBIC BOABI OTCYT-
cBYIOT. [leproauueckue cOpockl 00pa3yroTcs Ipu
MPOMBIBKE 000py10BaHUs, TPYOOIIPOBOIOB, He-
MITAaTHBIX CMBIBKaX MPOJMBOB paCTBOPOB aMMHUa4-
HOM cenuTpel. Bo3Bpanienue B mpoLecc 3arps3HeH-
HbIX CTOYHBIX BOA U CYXHUX HpOCLIHeﬁ 3aIlpeuICHO
TEXHUKOM Oe3omacHoCTH. Bo3MoikHa X nepegada
U 00pabOTKH Ha APYTHX IMPOU3BOICTBAX.
Sodium nitrate
No constant contaminated wastewater. Intermittent
discharges occur at washing of the equipment, pipe-
lines, and emergency spills of ammonium nitrate
solutions. It is prohibited by safety regulations to
return wastewater and dry spillage to the process.
Their transfer for processing in other industries is
possible.

a30T HUTPATHBIN
(NO3)

nitrate nitrogen
(NO3);

IIpousBoacTBo Kapbamuaa, KapOAMHIHO-
ammuavHoii cmecn (KAC) Crounas Boja nociie
OYHUCTKH MOXKET HMCII0Jb30BaThCA HAa BOJOIIOATOTOB-
K€ I MOJIYUCHUA KOTJIOBOM BOAbI UJIX HA ITOAIINUT-
K€ BOJJ0OOOOPOTHOTO UK.

The production of urea, urea-ammonium nitrate
(UAN) Waste water after cleaning can be used on
the treatment to obtain boiler feed water or to re-
charge the water cycle.

A30T aMMOHH-
me1it (NH,Y);
Kapbamun

Ammonium ni-
trogen (NH,");
Urea

UTC 3-2015
«IIpousBoacTBo
Mean»

BREF 3-2015
"Copper pro-
duction”

HCHOJ’ILSyeMaﬂ IIpyu NpoU3BOACTBE MCJIN BOJAa B
OCHOBHOM HHMPKYJIHPYCT B 3aMKHYTBIX HUKJIAX, U
C6POC IMPOMBIIIICHHBIX CTOKOB B BOJAHBIC 00BEKTEI
npeanpuATUAMU OTpaCiu HE3HAYNUTECIICH.

Used in the production of copper water mostly cir-
culates in closed cycles, and the discharge of indus-
trial effluents into the water bodies by the enterpris-

es is insignificant.

As, Cu, Ni, Zn,
B3BEIIIEHHBIE
BewecTBa, pH

As, Cu, Ni, Zn,
suspended sol-
ids, pH

YkazaH cpeHUI ypoBEeHb KOHLEH-
Tpauui 3arps3HSIONUX BEIIECTB B
IpsAMBIX cOpocax, 00pa3yroIuXcs
IIPU IPOU3BOJCTBE MENU, B IPUHHU-
MaroII1€E BOIHBIE OOBEKTHI:
As <0,2 mr/a; Cu < 1,0 mr/m;

Ni < 0,5 mr/i; Zn < 1,0 mr/i1; B3Be-
nieHHsie BemecTa < 25 mr/i; pH —
6-9,5 en.

It shows the average concentra-
tions of contaminants in direct
discharges from the production of
copper in the receiving water bod-
ies: As 0.2 mg/l; Cu < 1.0 mg/l;
Ni<0.5mg/l; Zn < 1.0 mg/l; sus-
pended solids <25 mg/l; pH 6-9.5
units.

WTC 4-2015
«IIpousBoacTBO
KepaMHUYECKHX

13163 (N1120703

IIpou3BoACTBO KEPAMMYECKUX HU3/1eJMit
CrouHble BOABI 00pa3yroTCs IPEUMYIIECTBEHHO
IIPU POCITYCKE IJIMHBI U B PE3yJIbTATE €€ CMBIBA TPU
o4nCTKe 000pymoBanus. HesHaunTeIbHOE KOJTHMYE-

He ycranoBieHbl

He ycranoBieHs!.
B nenom a1 otpacnu npuBeaeHa
HAT 5 «CHmxeHnue koinyecTBa
MIPOU3BOJCTBEHHBIX CTOUHBIX BOJ

http://bps-journal.ru/
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BREF 4-2015
"Ceramic prod-
ucts manufac-
ture"

CTBO CTOKOB 00pa3yeTcs IpH IPOU3BOJCTBE OrHE-
YIIOPHBIX M3/IEJINH U KHPIKYa B IIPOLIEccax riasy-
poBaHus1, aHroOMpPOBaHUs, MOKpO# ILH(pOBKHU. [lo-
TIOJIHUTENBHOE BBIICIICHHE CTOYHBIX BOJ MPOHCXO-
JIUT TIPH OYUCTKE CMECUTENEH, YCTAaHOBOK JIJIs
HaHeCeHU IMIa3ypu U aHroda, popm. OOBEMEBI CTO-
KOB, KaK IIPaBUJIO, HEBEJIUKH. 3aadya MHHHMH3AL[HN
UX BO3ICHCTBHUS Ha IPUPOIHBIC OOBEKTHI PEIIACTCS
MyTeM YMEHBIICHUS BOJIOMOTPEOICHH S, OpraHn3a-
IIUM BOIOOOOPOTA U BHEAPCHUS CHCTEM OYHCTKH
CTOYHBIX BOJI.

Ceramic products manufacture
Wastewater is produced mainly through the dissolu-
tion of clay and as the result of it washing down at
equipment cleaning. A minor amount of effluents is
formed in the production of refractory products and
bricks in the processes of glazing, engobing, wet
grinding. Additional releases of wastewater occur
during cleaning of the mixing systems for applying
glazes and engobes, forms. The amount of waste, as
arule, is small. The task of minimizing their impact
on natural objects is solved by reducing water con-
sumption, organization of water supply and intro-
duction of wastewater treatment.

IIpou3BoACTBO KepaMHYeCKOro KHpNuya
IIpon3BOICTBEHHBIE CTOYHBIE BOJBI 00Pa3yIOTCs
MIPEMMYIIECTBEHHO HA y4acTKaX BOAOIOATOTOBKH 1
YIIaKOBKH TOTOBOH npoxykunu. Ha MHOTHX TIpen-
NPUATUSAX TAKAE CTOYHBIE BOJBI BMECTE C XO35H-
CTBEHHO-OBITOBBIMH IIE€PEIAIOTCS HA OYHUCTKY B
LEHTPAJIN30BAHHbIE CUCTEMBI BOJOOTBEICHHS.

Ceramic bricks manufacture
Industrial wastewater is produced mainly in the
areas of water treatment and packaging of finished
products. In many enterprises this sewage water
along with household one are sent for cleaning to
the centralized sewage system.

IIpou3BoacCTBO 06, IMLIOBOYHOI U
HANOJbHOM MJINTKH
[Ipou3BoACTBEHHBIC CTOKU (POPMHUPYIOTCS TIPU
OYHUCTKE 000PYIOBAHMUS IS IIOATOTOBKH CHIPBS H
TJIa3ypOBaHMs, B IIpoIiecce 00e3BOKUBAHMA Macc Ha
POTAIMOHHBIX M (PHUIIBTP-TIPECCax, a TAKXKe MPH
MOKpO# nutndoBke. Boxy HEpeaKo UCTIONB3YIOT B
3aMKHYTOM IHKJIE ¢ K03 uiimenTom pennpxys-
un 10 90 %. Vznmmex ria3ypu coOMpaioT 1 BO3-
BpaIIaroT 0OpaTHO B MPOU3BOICTBEHHBIN ITUKI. XO0-
3SICTBEHHO-OBITOBBIC CTOYHBIC BOJIBI IIPEUMYIIIC-
CTBCHHO MEPEIAOTCS B IICHTPAJIN30BAHHBIC CHCTE-
MBI BOJIOOTBE/ICHUSI.

Not determined

IIPU BBIITYCKE KEPAMUYECKUX U3-
nenui». B nokymeHTe onvcaHsl
TEXHUYECKUE PELEHUs], IpuMe-
HEHUE KOTOPBIX MMO3BOJIUT CHU-
3UTh BOJONIOTpEOIeHNE U COEP-
JKaHUe 3arps3HAIOIINX BEIIEeCTB B
CTOYHEIX BOJaX.

Not determined.

Overall for the industry there is
BAT 5 "The amount of production
wastewater reduction in ceramic
products manufacture". The doc-

ument describes technical solu-
tions, the use of which will reduce
water consumption and pollutant

content in wastewater.

JIJist IPOM3BOACTBA KEPAMUYECKOM
mwntku npusenena HAT 13 «Ilo-
BTOPHOE HCITOJIb30BAHKE TIPOU3-
BOJICTBEHHBIX CTOYHBIX BOJ] B
MIPOU3BOJICTBE KEPAMHUYCCKON
IUTUTKW», B KOTOPOW yKa3aHa CTe-
MIEHb PEIUPKYISIUN BOIBI TIPH
TTOBTOPHOM HCIIOJIb30BaHHH B
BOZI00OOPOTHBIX cHCTEMaXx (10
90 % 6e3 yuera ucrmapeHus).

http://bps-journal.ru/
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Facing and floor tiles manufacture
Industrial wastewater is produced during cleaning
of equipment for raw material preparation and glaz-
ing, in the process of dehydration of masses on a
rotating and filter presses, as well as in wet grind-
ing. Water is often used in a closed circle with a
recycling rate up to 90 %. The excess glaze collect-
ed and recycled back into the production cycle. San-
itary wastewater mainly goes to the centralized
sewage system.

HpOl/BBO)ICTBO OrHCYINOPHBIX H3[[eJ'[I/[I7[
[Ipon3BoACTBEHHBIE CTOKH 00Pa3yIOTCS B Pe3yibTa-
TC MMPOMBIBKU TEXHOJOTHYCCKOT'O 060py2[0BaHI/I$[, a
TaKXke Mpu Mokpoii nurdoske. Hepeako mpoussoa-
CTBCHHBIC CTOYHBIC BOAbI UCITOJIB3YIOT IOBTOPHO B

3aMKHYTOM HLHUKIJIC.
Refractory products manufacture
The industrial wastewater is produced during clean-
ing of process equipment, as well as in wet grinding.
Often, industrial wastewater is reused in a closed
loop.

HpOPBBOLICTBO CAHUTAPHO-TEXHUYIECCKHUX
M31eJINH U3 KePaAaMHKH
CrouHble BOJBI 00pa3yrOTCs B Pe3ybTaTe MIPOMBIB-
KM MacCOTOATrOTOBUTEIHHOTO U JIUTEHHOTO 000pY-
JIOBaHMSsI, IIPHU IJ1a3ypOBaHUU M MOKpOii HIIH(OBKe.
B takux BOJax NPUCYTCTBYIOT TC K€ BCUICCTBA, YTO
1 B ChIPBEBBLIX MAaTCpHUaIaX, IOITOMY UX HUCIIOJIb3Y-
IOT IMOBTOPHO (B OCHOBHOM KaK IIPOMBIBHBIC BOI[LI).
Sanitary ceramics manufacture
The wastewater is produced during washing, stock
preparation and casting equipment, in glaze and wet
sanding. Such water contains the same substances
as raw materials, so it is used repeatedly (mostly as
rinse water).

IIpou3BOACTBO KEPAMUYECKHX XO3AICTBEHHBIX U
JeKOPATUBHBIX U3/1eJIUi (MOCyabI)
CrouHbIC BOABI 00Pa3yrOTCs IPU MPOMBIBKE MacCo-
MOJrOTOBUTEILHOTO 000PYAOBAHUS U OYHCTKE
YCTaHOBOK T'JIa3ypOBaHUS U JCKOPHPOBAHUS, B XOJIC
00€3BOKMBAHUS MacC Ha POTAIIMOHHBIX U QHUIIBTP-
npeccax, Mpu Mokpoit numdoske. B cocTaBe cTokoB
MPUCYTCTBYIOT T€ XK€ BEIIECTBA, YTO M B CHIPHEBBIX
MaTepHuanax. i1t OYMCTKH CTOYHBIX BOJ IPUMEHS-
IOT TIPOTIECCHI (PIIOKYJIISIINN, CEANMEHTAINH, (PHITh-

For ceramic tiles manufacture there
is BAT 13 "Reuse of industrial
wastewater in ceramic tiles manu-
facture", which includes the degree
of water recirculation at the repeat-
ed use in water circulation systems
(up to 90 % excluding evaporation).

I[J'ISI IPpOU3BOACTBA CAHUTAPHO-
TEXHUYCCKHUX I/I3)1€HPIﬁ IpUBEICHA
HAT 17 «IloBTOpHOE HCIIOTIB30BA-
HUE CTOYHBIX BOJ B IPOU3BOJICTBE
CaHUTAPHO-TEXHUUECKUHN U3NIeNui
13 KEpaMUKWy, yCTaHaBJIMBaroUas
MoKa3areyib «KIIOBTOPHOC UCIIOJIB30-
BAaHWE CTOYHBIX BOA B IIPOU3BOJACTBC
CaHUTAPHO-TEXHUYECKHUH U3/1eTIil
n3 kepamukn» (30-50 % ot obmero

KOJIMYECTBA).
For sanitary ceramics manufac-
ture there is BAT 17 "Reuse of
wastewater in the production of
sanitary-technical products from
ceramics", which determines the
parameter "Reuse of wastewater
in the production of sanitary-
technical ceramics™ (30-50% of
the total amount).

http://bps-journal.ru/
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TpalKu U Jp.

B crounbix BOogax pOCCHﬁCKHX Hpe)IHpI/ISITI/Iﬁ 1o
IMMPOU3BOJACTBY KEPAMUYCCKUX I/I3)ICJ'II/II71 OIpPCACIIAIOT
00BIYHO COACPIKAHUEC B3BCUICHHBIX BCHICCTB, XJI0-
punoB u cyibdaTos. [Tocne mexaHHUECKOIT OUMCTKU
OCBCTJICHHYIO BOAY HAIIPpaBJIAIOT Ha TIOBTOPHOC HC-
IIOJIb30BAHHUC B II€Xa Hpe,[[HpHSITPIfI.
Manufacture of ceramic household and ornamen-
tal products (tableware)

The wastewater is produced at cleaning of stock
preparation equipment and glazing and decorating
equipment in dehydration of the masses on a rota-
tional and filter presses for wet grinding. The efflu-
ent contains the same substances as the raw materi-
als. Flocculation, sedimentation, filtration process-
es, etc. are used for wastewater treatment.

In the wastewater of Russian enterprises for the
production of ceramic products, they normally de-
termine the concentration of suspended solids, chlo-
rides and sulfates. After mechanical treatment clear
water is sent for re-use in workshops.

Hp0ﬂ3B021CTBO TEXHHYCCKHUX Pl3£[e.l'll/lﬁ
U3 KepaMUuKH
IIpon3BoaCTBEHHBIE CTOYHBIE BOABI 00pa3yroTcs B
PEIYIBTATE MPOMBIBKH MAaCCOIIOJATOTOBUTEIILHOI'O U
JUTEHHOTO 000PYA0OBaHNUS, OUUCTKH YCTAHOBOK
TJIa3ypOBaHUS ¥ aHTOOUPOBAHUS, TIPU MOKPOH
IIIJ'II/I(l)OBKe. B MMPOU3BOACTBECHHBIX CTOYHBIX BOAAX
MPUCYTCTBYIOT T€ 7K€ BCIIECTBA, YTO U B ChIPLEBLIX
Martepuaiax. I[J'IH HX OYUCTKHU MPUMEHSAIOT POLCC-
CBI (PIIOKYJISIIIMHY, KOHLIEHTPUPOBAHUSI, (GHIHTPOBA-
HUs (C MPUMEHEHHEM (DUITBTP-TIPECCOB).
Technical ceramics manufacture
Industrial wastewater is produced at cleaning of
stock preparation equipment and foundry equip-
ment, cleaning of glazing and engobing equipment
at wet sanding. Industrial wastewater contains the
same substances as the raw materials. The process-
es of flocculation, concentration, filtration (using
filter presses) are used for wastewater treatment.

UTC 5-2015 IIpon3BoaCTBEHHBIE CTOYHBIE BOABI 0Opa3ytorcsi | He ycTtaHoBIeHBI He ycranosnenst
«I[TpoHu3BOACTBO | KakK B MPOLIECCE OXJIAK/ICHHUS TEXHOIOTHIECKOTO
CTEKIIa» 000pynoBaHus, TaK M IIPH OTPAHKE U NUIH(OBKE
n3nenuii. COpoc CTOYHBIX BOJ] B BOJHBIC OOBEKTHI
WK B UEHTPAJIbHBIE CUCTEMBI BOJOOTBEICHUS
NPEANIPUSTHIMH OTPACIIN HE3HAUUTEIEH.
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BREF 5-2015 Industrial wastewater is produced in the cooling
"Glass manu- | process, in cutting and grinding processes. The dis- | Not determined Not determined
facture"” charge of wastewater into the water bodies or to the
Central Sewerage system of the enterprises of the
sector is insignificant.
UTC 6-2015 B 0CHOBHOM 1IIEeMEHTHAs IPOMBIIIIJIECHHOCTh HE UMEET IIPOU3BOACTBEHHBIX CTOUHBIX BOA. IIpu cyxom unu
«HpOI/IBBOI[CTBO MOJIyCcyxoM criocobe MPOU3BOACTBA BOAA UCIIOJIB3YCTCH B HEOOJIBIIIOM KOJIHUYECTBE TOIBKO AJIA TIponecca
OEMCHTa» OYHUCTKH. C6p000B HCT, T. K. BOZa BO3BpAIIacTCAd B HpOHSBO,I[CTBCHHLII;‘I ITHUKII. HpI/I MMOJTYMOKPOM criocobe
IaM 00e3BOKUBAETCS B (‘I)I/IJ'IBTp-HpeCCEIX. HpI/I MOKpPpOM crocobe BOJa UCIIOJB3YCTCA I IIOMOJIA ChIpbC-
BbIX MAaTC¢pHUaJIOB. CLIpLCBLIe MaTepHralibl HaCTO UMCIOT BBICOKYIO BJIAJKHOCTb. [IInam BHayae HaIlpaBJISICTCA
Ha CYHIKY WJIW UCIOJb3YCTCA MU MMTAHUA ICYH, I'’IC BOJAA UCIIAPACTCA.
Boz[a, KOTOpast HHOT Ia UCTIOJIB3YCTCA JJId OXJIAXXKACHUA KIIMHKEpa, UCIIapAC€TCA B IMTPOLECCE OXJIAXKIACHUA IPU
BBICOKOH TeMIlepaType KIMHKEpa.
BREE 6-2015 Basif:ally, cgment manufac_tl_Jre does not have ind_ustrial sewage. At dry or se_mi—dry method of production,_
" Cement manu- water is used in small quz%ntltles only for the cleaning process. The.re are no dlsc_har.ges, because the water is
facture” returned to the production cycle. At semi-wet method, the slurry is dewatered in filter presses. In the wet
method, water is used for raw materials grinding. Raw materials often have high humidity. The slurry first
goes to drying or is used to power furnaces, where the water evaporates.
Water, which is sometimes used for clinker cooling, evaporates in the cooling process at high temperatures
of clinker.
UTC 7-2015 Bona B mpou3BoCTBE N3BECTH UCTIOIB3YETCS:
«HpOI/ISBO,I[CTBO — JJISL IPOMBIBKH U3BECTHAKA, COACPIKALICTO INIMHY U IECOK;
H3BECTH» — AJIA I[O6aBJ'I€HI/I$I B IIHUXTY I[P MOKPOM criocobe 06)1(1/11“3.;
— AJIA OXJIAXKACHU S 6apa6aHHbe XOJIOAUJIbHHUKOB,
— UL OXJIAXKJACHUS TOPEJIOK.
Ha poccuiickux npeanpusTHsSX Boa BO3BpAIIAeTCs B TEXHOJOTMUECKUH NPOLIeCC MOCe OTCTauBaHusl,
OYNCTKH OT TBEPJBIX YACTHUI] M OXJIAXKICHHUS B TpaaupHax. Boma, ucrons3zyemas mpu MOKpoM criocobe 06-
JKura, HE 06pa3yeT CTOKOB, T. K. ITIOJJTHOCTBIO UCIIapACTCA Ha CTaIUN CYIIKU U o0xwura.
Water in lime production is used:
BREF 7-2015 | — for cleaning of limestone, clay and sand;
"Lime — to be added to the mixture in the wet method of burning;
manufacture” | — for cooling drum coolers;
— for cooling the burners.
Russian enterprises return water to the process after settling, purification from solid particles and cooling in
cooling towers. The water used in the wet method of burning does not produce effluent because it is com-
pletely vaporized at the stage of drying and burning.
UTC 8-2015 MesxoTpacneBoi ClipaBOYHUK HOCUT METOINYECKHN XapaKTep, COAEPKHUT 0000IMEHHYI0 HH(POPMAITHIO U He

«OugncTKa CTOY-
HBIX BOJ ITpU
MIPOU3BOJICTBE
MIpoyKIuH (TO-
BapoB), BHINOJIHE-
HHUH paboT U OKa-
3aHUHM YCIIYT Ha
KPYIHBIX Npen-
MPUSTHAAX»

COACPIKUT KOHKPETHBIX TEXHOJIOTHICCKUX rnokasaTtejei in nepequﬁ MAapKEPHBIX BEUICCTB JIA PA3JIUYHBIX
oTpaciield MPOMBIIIJIEHHOCTH.
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BREF 8-2015
"Wastewater
treatment in the
production of
products (goods),
performance of
works and provi-

sion of services at

large enterprises”

Inter-industry reference book is methodological in nature, contains summarized information, and does not
contain a specific technological parameters or lists of marker substances for different industries.

UTC 9- 2015
«O06e3BpexKIBa-
HHE OTXOJIOB
TEPMHUUYECKUM
croco6oM
(cxuranue oT-
XOJIOB)»

BREF 9 - 2015
"Waste treat-
ment by thermal
method (waste
incineration)"

[Tpu TepMUYEcKOM 00E3BPEIKMBAHUU OTXOJOB TEX-
HHUYeCcKas BOJA HCIIOJb3YETCS B Ta3009UCTKE OT
KHCJIBIX Ta30B (B MOKPBIX CKpy0OOepax, ckpyooepax
Bentypu). [IpaBuina nosxxapHoii 6e30macHOCTH
npeaycMaTpUBaloT obecrieueHHe MoIBOIa BOJIBI K
0JI0Ky 3arpy3Ku ChIpbsl. [IpH TemI000MeHHBIX MPo-
Leccax Boja MCIOJIb3YeTCs KaK XOJIOHBIH Teruio-
HocHTesb. Bolla IpHMeHseTCsl U B ITapOreHepaliu
(B OCHOBHOM TIpH IHPOJIH3E U Ta3u()UKAITUH).
KauecTBo BOJIBI ITOCIIE IPUMEHEHHS OTIMYACTCS OT
ucxonHoro. [lepronuyecky TpedyeTcs: OurcTKa
BOJIBL.

In the thermal waste treatment process, water is
used in the gas purification from acid gases (wet
scrubbers, Venturi scrubbers). Fire safety rugula-
tions provide the supply of water to the block of raw
material loading. In heat exchange processes, water
is used as cold thermal medium. Water is used in
steamgeneration (mostly during pyrolysis and gasi-
fication).Water quality after its usage differs from
the initial one. Water treatment is periodically re-
quired.

[IpuBenen npu-
MEpHBIN nepe-
YeHb 3arps3Hi-
OIINX BEIECTB
B cOpocax ¢ cu-
CTEM MOKpOH
ra3004UCTKH
YCTaHOBOK Tep-
MHYECKOTO
00€3BpEKUBAHUS
OTXOJIOB.

It provides an
indicative list of
pollutants in
discharges from
the systems of
wet gas cleaning
of thermal waste
equipment.

[MpuBeICHbI TEKYIIHE YPOBHH
3arpsI3HEHUSI CTOYHBIX BOJ B
cbpocax ¢ cucteM MOKpOii ra3o-
OYHCTKH YCTAHOBOK TEPMHUECKO-
ro 00€3BpEeKUBAHUS OTXOJIOB.

It provides the current levels of
contamination of wastewater in
discharges from the systems of
wet gas cleaning of thermal waste
equipment.

HUTC 10-2015
«OuncTka
CTOYHBIX BOJI C
HCITI0JIb30BaHM-
€M LEHTPaIHU30-
BaHHBIX CUCTEM
BOJIOOTBE/ICHUS
MOCEJICHUH,
TOPOJICKUX
OKpPYTOB»

OnmcaHbl TEXHOJIOTHYECKHUE MTPOIECCHl U 000pyHO-
BaHUE, IPUMCHACMBIC ITPU OUUCTKE CTOYHBIX BOJ
HEHTPATN30BAHHBIX CHCTEM BOJIOOTBEICHUS ITOCE-
JICHUI ¥ TOPOJCKHUX OKpyroB. Ilepeuncnensl suep-
ro3¢ G eKTHBHEBIE, pecypcocOeperaromnue opranu3a-
LMOHHBIE ¥ TEXHUYECKUE CIIOCOOBI, METO/IbI, TO3BO-
JISIFOIME CHU3UTh HETAaTUBHOE BO3/EHCTBHE Ha
OKpY>Karollyro cpeny. OnpeneneHsl peleHus, sB-
msrouguecss HJT, ycTaHOBIIEHBI TEXHOIOIMUECKHE
mokazarenu HIT.
JLJ1s TOPOZICKMX CTOYHBIX BOJ] XapaKTEPHBI HEPaB-
HOMEPHOCTP PAacX0fa U HEMPEICKa3yeMOCTh COCTa-
Ba 3aTrPA3HAIONINX BEUIECTB. DTO 3aTPYIHSIET MPO-
W3BOJICTBEHHBIH KOHTPOJIb U VIS IPEAIPHSTHI-
aOOHEHTOB, M JJIsl OpPraHU3aLUil BOJOIPOBOIHO-

TepmuH «Mapkep-
HbIE BEILIECTBa» K
cOpocam ropoj-
CKHUX CTOYHBIX BOJ
B CIIPABOYHUKE HE
MPUMEHSIETCS.
IHopmupyemsble s
OYHUCTHBIX COOPY-
PKEHUI IoKa3aTenn
pasauvaoTcs mno
BO3MOXHOCTH MX
pacue-
Ta/IPOTHO3UPOBAH
usi. MeHbIas
YacTh 3arps3HAI0-
IIUX BEIIECTB

OTHOCHUTCA K pac-

TexHoIOrMuecKue oKa3zaTenu
YCTAHOBJICHBI IS 23 HAMITY9IINX
noctynHbIX TexHonoruit (HT 4e,
HAT 6a, HAT 66, HAT 68, HAT

6r, HAT 6x, HAT 7a, HAT 78,

HAT 7r, HAT 7n, HAT 7e, HAT
7x, HAT 73, HAT 8a, HAT 80,
HAT 88, HAT 8r, HAT 8xn, HAT
9a, HAT 96, HAT 10a, HAT 106,
HT 10B) mo crneayronum Belie-
CTBaM:

— B3BEIIICHHBIE BEIIECTBA;
— BIIKS;

— XTIK;

— a30T aMMOHUWHBIN;
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BREF 10-2015
"Wastewater
treatment with
the use of cen-
tralized Sewer-
age systems for
settlements and

KaHAJIN3aIHOHHOTO XO3SHCTBA.

s Be100pku 13 200 00BEKTOB MPUBEICHA Tpajia-
LUl OYMCTHBIX COOPY>KEHHH FOPOACKUX CTOYHBIX
BOJI 110 Ka4E€CTBY OUYUCTKHM HA OCHOBE HHTETrPaJIbHO-
ro rokasaressi (OTHOIIeHHE (PaKTHUECKO KOHIIEH-
TpaLUH 3arpsI3HAIONIETO BELIECTBA K €ro L[EIEBOMY
TexHoJoruIeckomy mnokasatemto — MKIIO). Brige-
JICHBI CIIEIYIOIINE KaTETOPHH OYNCTHBIX COOPYKe-
HUH:

— COBpPEMEHHBIC, TIOCTPOCHHBIE (PEKOHCTPYHPO-
BaHHBIC) IO TEXHOJIOTHSM yIAICHUS a30Ta U Qoc-
¢dopa (UKIIO menee 7);

— JIOCTaTOYHO XOPOIIOo paboTaromue (KaKk MUHH-
MyM ¢ aenutpudukanueit) (MKIIO 7-10);

— HEpEeKOHCTPYUPOBaHHbIE (JINOO PEKOHCTPYHUPO-
BaHHBIE HEJIOCTATOYHO yJayHO), paboTarolye Xo-
POIIIO, IPEBHIIIAIONIHE TEIEBOH TEXHOIOTHICCKIHA
oKazareib HeMHOTHM Ooutee geM B 2 paza (MKIIO
10-15);

— paborTaromue yIoBIeTBOPUTEIHHO IO TEXHOIO-
UM MOTHOM Omonormdeckoit ounctku (MKIIO 15—
30);

— pa6otaromiue mioxo (MKITO 6onee 30).
O6mwekTam ¢ xopomuM kadecTBoM ounctku (MKIIO
MeHee 15) nmpeanaraercsi mpe0CTaBUTh OTCPOUKY
Ha PEKOHCTPYKITHIO 10 7 JIeT (IPUPaBHATH UCHIOIb-
3yeMyI0 UMH TexHoJoruio k BpemeHHon HJIT).

It describes the processes and machinery used in
treatment of wastewater of centralized sewage sys-
tems of settlements and urban districts. It enumer-
ates energy-efficient, resource-saving organization-
al and technical methods to reduce negative impact
on the environment. It provides solutions that are
BAT, determines technological parameters for BAT.

YETHBIM, Ha UX
LIeJIEBOE COJIepKa-
HHUE MOXET OBITH
BBITIOJTHEH TEXHO-
JIOTUYEeCKUl pac-
YEeT COOPYKEHUHU
OYHCTKH TOpPOJI-
CKHX CTOKOB Ha
0aze Omomornye-
CKOTO TIpoIIecca.
JTH BellecTBa
Ha3bIBAIOTCS TEX-
HOJIOTUYECKHMU
MOKa3aTeJsIMU
OuoNornYecKon
OYMCTKHU CTOYHBIX
BO/JI.

J1st moBepXHOCT-
HBIX CTOYHBIX BOJ|
MapKepHOE Belle-
cTBO — HedTe-
npoaykTsl. [loka-
3aTellb OTpakaeT
TyOUHY OYHCTKH
MOBEPXHOCTHBIX
CTOKOB OT CEJIH-
TEOHBIX TePPUTO-
pui, T. K. HEBO3-
MOJKHO TITyOOKO
ynanuth Hedre-
MIPOAYKTHI O3
TIIyOOKOTO y/ae-
HUSI B3BEIICHHBIX
Bemiects. Ho
He(DTEMPOTYKTHI
JIMIIb KOCBEHHO
XapaKTepU3yIoT
3arpsi3HEHHOCTh
OUMIICHHBIX T10-
BEPXHOCTHBIX
CTOYHBIX BOJ JIPY-
T'MIMH BEIIECTBaMHY|
MEHee XapakTep-
HBIMH JJIsI CTOKA ¢
cenuTeOHO! Tep-
puTopuu.

The term "marker
substance" to the
municipal
wastewater dis-
charges in the
reference books is

not applied.

— a30T-HUTpPATHI;

— a30T-HUTPHTHI;

— dochop-dhocharsr;
— He(TEeNPOAYKTHI.

Technological parameters have
been determined for 23 best
available technologies (BAT 4e,
BAT 6a, BAT 6b, BAT 6¢, BAT 6g,
BAT 6e, BAT 7a, BAT 7c, BAT 7d,
BAT 7e, BAT 7f, BAT 7g, BAT 7h,
BAT 8a, BAT 8b, BAT 8c, BAT 8d,

http://bps-journal.ru/

D R—




—

o

—ﬁh—mmmeﬂﬂmﬁmm—hﬁh

;

) W / Safetx of Technogenic and Natural sttems ‘ 2017

MapxkepHsble
Hanuuune cToyHbIX BOO U C6pOCOB B BOJIHBIC BCIICCTBA,
HaumenoBanue
00BEKTHI NPUBCCHHLIC B
CIIpaBOYHHUKA TexHomornueckue moxKa3aTeian
CIIPABOYHUKE
The presence of sewage and waste water Marker .
Name of the P . . g . Technological parameters
discharge in water bodies substances from
reference book
the reference
book
urban districts" | Urban wastewater is characterized by uneven flow Standard for BAT 8e, BAT 9a, BAT 9b, BAT
and the unpredictability of contaminants. This com- | wastewater treat- | 10a, BAT 10b, BAT 10c) on the
plicates production control for enterprises and or- | Ment plants pa- following substances:

rameters differ

ganizations of water and sewage facilities. -
according to

— suspended solids;

For a sample of 200 objects there is a gradation of whether they are | — BOD:s;
treatment facilities of urban wastewater on the qual- | hossible to calcu- | — COD;
ity of cleaning on the basis of the integral index (the | late/predict. A | — ammonium nitrogen;

ratio of the actual concentration of the contaminant |smaller amount of | — nitrogen-nitrates;

to its target technology indicator — IKPO). It iden- |Pollutants refer to| __ nitrogen-nitrite;

tifies the following categories of treatment facilities: | the calculated, | nnaenhorus-phosphates:
— modern, built (reconstructed) technologies of process design for| petroleum products.

. treatment of urban
removal of nitrogen and phosphorus (IKPO less |\ astewater on the

than 7); basis of biological
— working quite well (at least with denitrification) | process can be
(IKPO 7-10); performed for their

— unreconstructed (or unsuccessfully reconstruct- | fargeted content.
ed), working well, exceeding targeted technology These substances

figure slightly more than 2 times (IKPO 10-15); I%;g;'?:r;eg;?ez

— working satisfactorily by full biological treatment of biological
(IKPO 15-30); wastewater treat-
— working poorly (IKPO more than 30). ment.

For objects with good quality of cleaning (IKPO | For surface runoff
less than 15) it is proposed to provide a reprieve for | the marker Slljb'
the reconstruction of up to 7 years (equate the used stance Is petroleum

roducts. The
by them technology to the temporary BAT). inF()jex reflects the

depth of clearance
of surface sewage
from residential
areas, because it is
impossible to deep-
ly remove oil with-
out deep removal
of suspended sol-
ids. But petroleum
products only
indirectly charac-
terize the contami-
nation of the
cleaned surface
runoff by other
substances, less
common for the
runoff from resi-
dential areas.

UTC 11-2016 CrouHbIe BO/BI B BOJHBIE OOBEKTHI HE cOpackiBatoTCs. [IpruMeHsieTcs 3aMKHYTast CHCTEMa ¢ OYMCTKOM CITH-
«IIpou3BOACTBO | BoB, HaXOAAIIMXCA B 060poTe. COHPOC CTOYHBIX BOJI HA IIIMHO3EMHBIX 3aBOJAX MOKET HMETh MECTO TOIBKO B

amOMHHPZIg»‘S aBapuUIHBIX CUTYyallHsX.
BRAEIEnillmu n} Wastewater is not discharged into water bodies. A closed system with drains cleaning is used. The discharge
production” of wastewater in alumina plants can take place only in emergency situations
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HUTC 12-2016 ITpou3BOACTBEHHBIE CTOYHBIC BOJIBI Ha TIpeanpusi- | MeImbsk (AS), TexHomorMUeCcKUe MoKa3zaTenu
«IIpousBoacTBO | TUAX OTPACiIH 06PA3yIOTCs C CACAYIOINX CIIyYasiX. csunery (Pb), YCTaHOBJIEHBI IO CPETHUM YPOB-

HUKEJS U KO-
OaiabTa»

BREF 12-2016

"Production of

nickel and co-
balt "

— Ilpu ¢oTanioHHOM pazaeneHuy GaiHIITeHA
Ha Me[[HLIﬁ Y HUKEJICBBIN KOHICHTPAThI. )KI/IZ[KaH
(haza, oOpasyromasics mpu 00e3BOKUBAHUH MTPOIAYK-
TOB (I)J'IOTaLII/II/I (HI/IKCJ'IeBOFO 1 MCAHOT'O KOHLICHTpA-
TOB), HapasBJIACTCS B CUCTCMY O60p0THOF0 BOOO-
CHaOKeHUs y4JacTKa. M30pITOYHOE KOJIMYECTBO BO-
AbI ITIOAACTCA B IPOU3BOACTBECHHYIO KaHAJIN3ALINIO.
Bona He cOpacriBaeTCs B IPUPOIHBIE OOBEKTHI.

— HpI/I MOJYUYCHUHU KaTOAHOI'O HUKECJIA. CTtouHBIE
BOJIbI 00pa3yIoTCsl B pe3yJibTarTe MoJy4eHus Kapoo-
HaTa HUKEJIA U BCJICACTBHUEC UCIIOJIB30BAHUA B
OYHMCTHBIX oNl€panusax OCHOBHBIX p€arcHTOB — CEP-
HOM KHUCIIOTBI, CO/Ibl KAYCTUYECKOU U XJIOpa.

— Ilpu nonyyeHun 4aCTUYHO BOCCTAHOBJIEHHOIO
HHKEJIEBOTO orapka (IopoIIKa HUKeJIeBOTo TpyOua-
TeIx iedeit, [IHTII) Boxa ucmons3yercs B caMoTed-
HBIX KOJIJICKTOpAax 060p0THOﬁ CHUCTEMBEI.

—B IIpoHEeCcCe JICKTPOIIN3a HUKEIIA COJICBBIC CTOKH
nexa snexrponusa Hukest (LIOH) orBoasarcs Ha
OYHMCTHBIC COOPYIKCHUSA O6H.ICFO CTOKa KOM6I/IHaTa,
A€ NOABEPTraroTCa H3BECTKOBOU OUHMCTKE U c6pacm-
BarOTCA B 03€PO.

CaMOCTOHTeHLHBIe CTOYHBIC BOJIbI B ITPOLECCE KO-
6aIbTOBOTO MPOM3BOJICTBA HE 00pa3yroTC, MO-
CKOJIBKY BC€ MOJIYIPOAYKTHI epepadaThIBatOTCs B
TUAPOMETAIUTYPIrUI€CKOM OTACIICHUN HUKEIIEBOT'O
MMpOU3BOJACTBA.

Industrial wastewater in the industry are produced
in the following cases.

— At floatation separation of Converter matte into
copper and nickel concentrates. The liquid phase
formed during the dehydration of products of flota-
tion (nickel and copper concentrates), is sent to a
water recycling station. An excessive amount of
water is supplied to industrial sewerage. The water
is not discharged into natural water bodies.

— In the production of cathode nickel. Wastewater
is produced as a result of nickelous carbonate pro-
duction due to the use in the clean-up operations the
main reagents — sulphuric acid, caustic soda and
chlorine.

— In the production of partially recovered nickel
calcine (pipe furnace nickel powder) water is used
in automatic flow tanks of recycling systems.

— At nickel electrolysis salt wastewater of nickel
electrolysis shop is discharged to the plant treat-
ment facilities of total flow, where it is subjected to
lime treatment and is discharged into the lake.
Independent waste water in the process of produc-
tion of cobalt is not produced, as all the intermedi-
ates are processed in the hydrometallurgical shop of
nickel production.

uHK (ZN), HAU-
kenb (Ni), ko-
6aisT (CO),
B3BEIIICHHBIE
BEIECTBA

Arsenic (As),
Lead (Pb), Zinc
(Zn), Nickel
(Ni), Cobalt
(Co), Suspended
solids

HSM KOHIICHTpAIIU 3arPs3HSI0-
IIUX BEIECTB B MPSAMBIX cOpoOCax,
00pa3yIONIMXCsI TPH MPOU3BOJICTBE

HUKEJIS U KoOalbTa, B IPUHIMA-
fomue BoaHbie 00bekTh (HAT 20

«O4HKCTKa CTOYHBIX BOJ, 00pa3y-
OIINXCS TIPY TIPOU3BOJICTBE HUKE-
751 M KOOAJIbTa, C LENbI0 YAaICHHs

METAJUIOB H CYIH(PATOB):

As <0,2 mr/m; Pb < 1,0 mr/m;
Ni < 2,5 mr/im; Zn < 1,0 mr/m;
Co < 0,5 Mr/n; B3BelIEHHBIE BEIIIE-
ctBa < 50 mr/m; pH — 6-10 ex.

Technological parameters are
determined for the average con-
centrations of contaminants in
direct discharges from the produc-
tion of nickel and cobalt in the
receiving water bodies (BAT 20
"Wastewater treatment from the
nickel and cobalt production, to
remove metals and sulfates"):
As <0.2 mg/l; Pb < 1.0 mg/l; Ni <
2.5mg/l; Zn < 1.0 mg/l, Co <0.5
mg/l; suspended solids < 50 mg/I;
pH 6-10 units.
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HUTC 13-2016 [Ipu mpowu3BOACTBE CBMHIIA U 0JIOBAa OCHOBHBIE 3a- Meimbsk (As), | OOmme TEXHOJOIHIECKHE MOKa3a-
«ITpon3BOACTBO | TpA3HSAIOLIKE BELIECTBA B CTOKAX — METAJIBI U UX kagmuii (Cd), TCJIK yCTAaHOBJICHBI TI0 CPETHEMY
CBUHIIA, [IMHKA coemuuenus (Zn, Cd, Pb, Cu, Hg, Se, As, Ni, Co, | mens (Cu), ceu- | YPOBHIO KOHLEHTpaLHii 3arps3Hs-
U KaJMUs» Cr), xaopunsl, dropusl, cyabdatel. Crounsie Boasl | Her (Ph), nunk FOLLX BEMIECTB B cOpocax, 00pa-

BREF 13-2016

"Production of

lead, zinc and
cadmium”

00pa3yroTcst Ha Tarax ra3004UCTKH, Ha CTau1

yIQJICHUs] PTYTH, IPHU TPAHYJISALUH IJIaKa U Jp.
[Tpu npoU3BOACTBE IUHKA U KaJMHUsI OCHOBHBIC 3a-
IPSI3HAIONINE BEIIECTBA B CTOKAX — METAJUIBI i UX
coenunenust (Zn, Cd, Pb, Cu, Hg, Se, As), xiopu-
161, propuabl, cymbdarsl. CTOUHBIE BOIB 00pasy-
I0TCS Ha ATamax 00XHra M ra30049UCTKH, TIPH Ipa-
HYJISALUY IJIaKa, CITyYaiHbIX YTEUKax U3 pa3ind-

HBIX THAPOMETAIUTYPIUYECKUX POLIECCOB U JIp.

In the production of lead and tin the main pollutants
in the effluent are metals and their compounds (Zn,
Cd, Pb, Cu, Hg, Se, As, Ni, Co, Cr), chlorides, fluo-
rides, sulphates. Wastewater is produced at the
stages of gas purification, at the stage of removal of
mercury, in slag granulation etc.

In the production of zinc and cadmium the main
pollutants in the effluent are — metals and their
compounds (Zn, Cd, Pb, Cu, Hg, Se, As), chlorides,
fluorides, sulphates. Wastewater is produced at
stages of burning and gas cleaning in slag granula-
tion, accidental leaks from various hydrometallurgi-
cal processes, etc .

(Zn), B3BeeH-
HBIC BEIICCTBA,
pH

Arsenic (As),
cadmium (Cd),
copper (Cu),
lead (PDb), zinc
(Zn), suspended
solids, pH

3YIOIIUXCSI IPU MPOU3BOCTRE
CBHHIIA, 0JIOBA, [IMHKA U KaJMUsl, B
MIPUHUMAFOIIUE BOJHbBIC OOBEKTHI
(HAT 14 «Coxpamierne cOpocoB
3arpsI3HSIOUIMX BEIIECTB CO CTOY-
HBIMH BOJJAMHU: OYUCTKA CTOYHBIX
BOJI, 00pa3yOLIUXCS P [TPOH3-
BOJICTBE CBUHIIA, 0JIOBA, IHHKA U
KaJIMUS C IEJTbI0 yIaJeHUs] MeTa-
JI0B U cynbhaToBy): As < 0,2 mr/x;
Cd <0,5 mr/m; Cu<1,0 mr/m;
Pb <1,0 mr/im; Zn < 1,2 mr/m;
B3BelIEHHEIE BenecTBa < 25 mr/i;
pH 6-9,5 en.

General technological parameters
determined by the average concen-
trations of pollutants in the efflu-
ents produced during the produc-
tion of lead, tin, zinc and cadmium
in receiving water bodies (BAT 14
"Reducing the discharge of pollu-
tants with wastewater: treatment
of wastewater from the production
of lead, tin, zinc and cadmium in
order to remove metals and sul-
Jates"): As <0.2 mg/l; Cd < 0.5
mg/l; Cu<1.0mg/l; Pb<1.0
mg/l; Zn < 1.2 mg/l; suspended
solids <25 mg/l; pH 6-9,5 units.

UTC 14-2016
«IIpousBoacTBO
JparoneHHbIX
METaJIOB

[pennpusTtus, nMeroniue mpaBo Ha adphuHAK Ipa-
TOLEHHBIX METAJUIOB, KaK IPaBUJIO, HE COPACHIBAIOT
CTOYHBIE BOJIbI B BOJIHBIE OOBEKTHI, TOJI3EMHBIE TO-
PH30HTBI, 10JIs1 PUITBTPAIINH, 3EMIIE/ICIbYECKUE
HOJISL OpOIIeHHMs1, HakoruTenu. OHKM cOpackIBAIOT
CTOYHBIE BOJIBI B IEHTPAJIM30BaHHYIO CHCTEMY Ka-
Hanmzanuu. MHapopmaris no copocam B IpOU3BOI-
CTBE JIparolieHHBIX METAJUIOB KpaliHe OrpaHUYeHa.
W3BecTHO, YTO Ha OTNENBHBIX MPEAIPHUATHSIX TEX-
HOJIOTHYECKHE ITPOLECCH HMEIOT 3aMKHYTBIH IIHKIT
1 00pa3yIoNrecst pacTBOPHI He IOCTYIAIOT B CH-
CTeMy KaHAJIHM3alUK WIH BBITapUBAIOTCS IO BIaXK-
HBIX COJIEN.

Cepebpo (AQ),
MBIIIBSK (AS),
kaamuii (Cd),
mens (Cu),
pryts (Hg),
uukenb (Ni),
ceurer (Pb),
HK (ZN)

[MpuBeeHbI 3HAUEHHS CPETHECY-
TOYHBIX KOHIIEHTPALUH 3arpsi3Hsi-
IOIUX BEIIECTB B MPSIMBIX COpocax
IPY MPOM3BOICTBE JPArMETAIIIOB
B MPUHHUMAKOIIHUEC BOJTHBIC 06’I)GKTBI
(HAT 25 «CoxparieHue cOpocoB
3arpsA3HSAIONIMX BEIIECTB CO CTOY-
HBIMHU BOJAMU IMYTEM OUYUCTKHU
CTOYHBIX BOJ, 00pa3yIoIIUXCs MPH
MPOU3BOJICTBE IIBETHBIX METAJLIOB,
B TOM YKCJIE CO CTa{UH IPOMBIBKU
B BeJIbII-TIeYaX, COPOCOB C IIEIBI0
yIaJIeHHs] METAJUIOB U CyJib(a-
ToB»): Ag < 0,6 mr/;

As <0,1 mr/m; Cd <0,5 mr/x;
Cu <0,3 mr/i; Hg < 0,05 mr/i;
Ni < 0,5 mr/i; Pb < 0,5 mr/x;
Zn<0,4 mr/n
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Its 14-2016 Enterprises eligible for the refining of precious met- | Silver (Ag), ar- | It provides the values of average
"Precious als, as a rule, do not dump waste water into water | senic (As), cad- | daily concentrations of pollutants
metals bodies, underground aquifers, filtration fields, agri- | mium (Cd), in direct discharges to the receiv-
production” cultural field irrigation, storages. They discharge copper (Cu), ing watgr bodies in the produlf:tlon
. . of precious metals (BAT 25 "Re-
thelr.sewage |r.1to_the (_:entral sewage system. Ir_1for— r_nercury.(Hg), ducing the discharge of pollutants
mation on emissions in the production of precious | Nickel (Ni), lead with waste water by cleaning
metals is extremely limited. It is known that at some | (Pb), zinc (Zn) | waste water from the production of
enterprises technological processes are closed cir- non-ferrous metals, including
cle type and the resulting solutions do not enter the washing in stage Waelts kilns, dis-
sewage system or are not evaporated to wet salts. charges to remove metals and sul-
fates"): Ag <0.6 mg/l; As <0.1
mg/l; Cd < 0.5 mg/l; Cu<0.3
mg/l; Hg <0.05 mg/l; Ni 0,5
mg/l; Pb <0.5 mg/l; Zn < 0.4 mg/l
UTC 15-2016 IIpu onieHKe BO3AEHCTBUSA Ha BOIHBIE OOBEKTHI [IpuBencHBI KOHIICHTPALIUH COICPKaHH HePTepo-

«YTunuzanus u
00e3BpeKuBa-
HHE OTXOJ0B
(kpome 06e3-
BPCIKUBAHHUS
TEPMUYCCKUM
criocobom
(cxuranue oT-
XOJIOB)»

BREF 15-2016
"Recycling and
waste neutrali-
zation (except
thermal dispos-
al (incinera-
tion)"

MPUOPHUTET OTAAETCS MpoleccaM 0e3 00pa3oBaHus
CTOYHBIX BOJ, B TOM YUCJIC C O60p0THLIM BOJIO-
CHaOKEHHEM. HpI/I OTOM Pl TeXHOJ’IOFHfI, OIIMCaH-
HBIX B CIIPaBOYHUKE, MTPEyCMATPUBAIOT COPOCHI
CTOYHBIX BOA: ME€XaHUYCCKas yTUJIN3allud IJI1aCTU-
KOBBIX OTXOAO0B; YTHUJIN3allUs INIaCTMACCOBBIX U31C-
J'II/II7[, OCHOBAHHBIX Ha XUMHWYCCKUX METOAAX; YTUIIN-
3anus OHOJIOTHUECKHUX OTXO0JJ0B, OCHOBAHHAs Ha
(bI/I3I/I‘IeCKI/IX METOAAaX; YTUJIU3allrd 30J1 U IIJIAKOB B
KayecTBE J00aBKH JJIs POU3BOCTBA CTpOMATe-
puanos u ap. g atux orxoaoB HJT He BbIsiBIEHBI
H3-3a HECAOCTATOYHOCTHU JAHHBIX OT opraHmauHﬁ,
OCYIIECTBIISIOIMINX Pa3pabOTKy TEXHOJIOTHH 1 000-
PYIOBaHUS, SKCIUTyaTUPYIOMIUX OOBEKTHI 110 YTHIH-
3alluu U O6€3Bpe)KI/IBaHI/I}O OTXOO0B.

In the assessment of impacts on water bodies, prior-
ity is given to the processes without formation of
wastewater, including water to be recycled. Howev-
er, a number of technologies described in the refer-
ence book include wastewater discharges: mechani-
cal recycling of plastic waste; disposal of plastic
products based on chemical methods; disposal of
biological waste, based on physical methods; utili-
zation of ash and slag as an additive for production
of construction materials etc. For these wastes, BAT
is not determined due to the lack of data from the
organizations engaged in the development of tech-
nologies and equipment, operating disposal facili-
ties and disposal of waste.

IykToB (He Oomee 50 Mr/z[M3) 1 B3BEIIEHHBIX BE-
mectB (He Goee 50 Mr/IM°) TIOCIIE OYHCTKU CTOYHBIX
Boa Juist HAT 1 «Haumyuiiue 1ocTynHble TEXHOJIO-
THH U1 YTHIIU3AIUK U 00e3BpeXuBaHus He)Teco-
JIePKAIIIX OTXOJA0B PU3HUECKUM pa3zeCHUEM Ha
¢aze» u HAT 7 «Hawmmyumne 10CTymHbIE TEXHOIIO-
THH U1 YTHIIU3au GUIBTPOB U (PUIBTPOBATIBHBIX
MaTepPHaJIOB, YTPATUBIINX MOTPEOUTEIHCKUE CBO-
CTBay.

It provides the concentrations of petroleum products

(not more than 50 mg/dm?®) and suspended solids (not

more than 50 mg/dm?) after wastewater treatment for
BAT 1"Best available techniques for the recycling
and disposal of oily wastes by physical separation
into phases” and BAT 7 "Best available techniques

for disposal of filters and filter materials, which have

lost their consumer properties”.

UTC 16-2016
«["opHOIOOKIBA-
FOIIast TPOMBIIII-

JIeHHOCTh. O6-
IIHE TPOLIECCHI U

METOIEI»

SIBrsieTcst MEKOTPACIIEBBIM CIPABOYHIKOM M HOCHT METOINYECKUN XapaKTep, COAEPKUT 0000MEHHYIO HH-
(hopmanmio U He COACPIKUT KOHKPETHBIX TEXHOIOTHIECKHX ITOKa3aTeNeH WK epedHeil MapKepHBIX Be-
IIECTB IS PA3IMIHBIX OTPACIIeH IPOMBIIUICHHOCTH.
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BREF 16-2016
"Mining industry.
Common processes

and methods"

Is an inter-industry reference book and is methodological in nature, contains summarized information and
does not contain specific technological parameters or lists of marker substances for different industries.

HUTC 17-2016
«Pa3memienne
OTXOZOB TIPOH3-
BOJICTBA H I10-
TpeOICHU

BREF 17-2016
"Disposal of
production and
consumption
waste "

OTBO/I, UCTIOIB30BaHUE, OYHCTKA U PEIIUPKYIISAIIHS
(GUITPAIMOHHBIX, IPCHAXKHBIX U JINBHEBBIX BOJI
OCYIIECTBIIICTCS Ha CIEIYIOIINX 00BEKTaX:

— OTBAJIBI OTXO/I0B TOOBIYH MOJIE3HBIX HCKOTIAC-
MBIX (OTBOJ);

— CHCTEMBI MTOJJ3¢MHOTO 3aXOPOHCHUS KUAKHUX H
Pa3KIKCHHBIX OTXOJIOB, MIPH 3aXOPOHCHUH B MO~
3eMHBIN pe3epByap (0TBON);

— XpaHWIHIIA ISl OTXO0JJ0B 00pa0aThIBAIOIINX
MPOU3BOJICTB, KPOME OTBAJIOB (OTBOJI, UCIIOJIb30BA-
HHUE, OYUCTKA U PEIUPKYIIAIH);

— MOJIUTOHBI MIPUITOBEPXHOCTHOTO 3aXOPOHCHHUS
MPOU3BOJICTBEHHBIX OTXOI0B (OTBOJI, HCITIOJIH30Ba-
HHUE, OYUCTKA U PEIUPKYIIAIHA);

— OOBEKTHI 3aXOPOHEHUS TBEP.IBIX, KOMMYHAIBHBIX
0TXO0JI0B (OTBOJI, UCTIOIb30BaHUE, OYUCTKA U PEIHpP-
KYJIHSA);

— XpaHIWIUIIA JUISI OTXOJ0B JOOBIYH H/¥ITH 000Ta-
IICHUS TTOJIE3HBIX NCKOMAeMBIX, KPOME OTBAJIOB
(0TBOI, KCTIOJIL30BAHNUE, OUHCTKA);

— OTBAJIBI OTX0/10B 00pabaTHIBAIOIINX MPOU3-
BOJICTB (MCIOJIb30BaHUE, OUUCTKA);

— XpaHWIHIIA JIsI OTXO/I0B IIPOU3BOJICTBA AJICK-
TPOIHEPTUH U Tapa, KpOME OTBAJIOB (OTBOJI, HC-
MOJIb30BaHUE).

HemnocTtarouHo gaHHBIX 10 0OpAIEHHIO ¢ GUIBTPa-
[IUOHHBIMH, IPEHAKHBIMHU 1 JTUBHEBBEIMH BOJIAMH I10
CIEIYIONINM OOBEKTaM:

— OTBAJIBI OTXO/I0B 00OTANICHHUS TOJIE3HBIX UCKO-
MACMBIX;

— OTBAJIBI OTXOJIOB MPOU3BOICTBA JCKTPOIHEPTHH
 mapa;

— CHCTEMBI [TOJ[3¢MHOT'0 3aXOPOHCHUS JKUIAKUX H
Pa3KMKEHHBIX OTXOIOB, IPU 3aXOPOHEHUH B I1JIACT-
KOJUIEKTOD;

— CHCTEMBI [TOJ3EMHOI0 3aXOPOHEHUS TBEPIBIX U
OTBEPIKECHHBIX OTXOOB.

The withdrawal, usage, treatment and recycling of
seepage, drainage and stormwater is carried on the
following sites:

—mineral extraction waste landfills (withdrawal);
— underground storages of liquid and liquefied
wastes, with disposal in an underground reservoir
(withdrawal);

— storages of processing industries wastes, in addi-
tion to dumps (withdrawal, usage, treatment and
recycling);

— polygons of near-surface disposal of industrial
wastes (withdrawal, usage, treatment and recy-

[IpuBeneHbl HaUTy4IINE JOCTYIIHbIE TEXHOJIOTUH.
1. HAT /o1 «OuncTKa qpEeHaXHBIX U JIUBHEBBIX BOJ
mepe] uX cOpocoM B BOAHBIC 00BEKTEIY. [Ipemycmar-
pHUBacT OYUCTKY BOJ HAa COOCTBEHHBIX OUHCTHBIX CO-
OpPYKEHUSX WU cIadyy CTOPOHHUM OpPTaHH3aIHsIM.
KonmnyecTBeHHBIEC TEXHOJOTHUECKHUE MIOKA3aTEeIIA OT-
cytcTBYIOT [IpHrBeIeHbI MOKa3aTeNu TEXHOIOTUN
OMHCATEIHHOTO XapaKTepa:
— COOTBETCTBHE KaueCTBa APEHAKHBIX U JIUBHEBBIX
BOJI TPeOOBaHISM K Ka4eCTBY BOM, IPUHIMAEMBIX
JUISl OYMCTKH OYMCTHBIMU COOPY>KEHUSIMU;
— COOTBETCTBHE KaUeCTBA APEHAXKHBIX U JIMBHEBBIX
BOJI TIOCJIE OYUCTKH TPEOOBAHUAM K Ka4ECTBY BOIBI
BOJOIPUEMHHUKA.

2. HAT yjs0n2 «Periupkysisiiiust GuIIbTpalMOHHBIX U
JIPEHAKHBIX BOJ MIPH Pa3MENICHUH TBEPIBIX KOMMY-
HaJIBHBIX OTXO0/I0BY». BOJIBI TepeKaunBarOTCs] HACOCOM
W3 eMKOCTEH JIJIsl HAKOTIIEHUS Ha BEPXHIOKO TUIOIA-
Ky y4acTKa pa3MeIleHus] OTXOJIOB, TJe PACIBbLISIOTCS
I10 TIOBEPXHOCTH MAaCCUBa OTXOJIOB.
KoHTponbHble OKa3aTeNn TEXHOJIOTUH HE BBISIBIIE-
HBI.

It provides the best available technique.
1. BAT .,0n 'Cleaning of drainage and stormwater
prior to discharge into water bodies". It provides
water treatment on private wastewater treatment
plants, or delivery to the third parties.
Quantitative technology data is not available. It pro-
vides technological parameters of a descriptive char-
acter:
— compliance of drainage and storm water quality to
the requirements of water taken for cleaning on
treatment facilities;
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Technological parameters

cling);

— landfills of solid municipal wastes (withdrawal,
usage, treatment and recycling);

— storages of mining waste and/or beneficiation of
minerals, in addition to dumps (withdrawal, usage,
cleaning);

— dumps of wastes of manufacturing (usage, clean-
ing);

— storages of waste from the production of electric-
ity and steam (withdrawal, usage).

There is insufficient data on the treatment of filtra-
tion, drainage and storm water for the following
sites:

— dumps of mineral processing waste;

— waste landfills of electricity and steam produc-
tion waste;

— underground storages of liquid and liquefied
wastes at a burial place in the reservoir;

— systems of underground disposal of solid and
solid waste.

— compliance of drainage and storm water quality
after cleaning to the requirements to water quality of
receiving waters.

2. BAT o011 "Recycling of seepage and drainage wa-
ters in disposal of solid municipal waste". Water is
pumped by the pump from the tanks to be accumulat-
ed on the upper area of the waste disposal site, where
it is sprayed on the surface of the solid waste.
Technology target parameters are not determined.

HUTC 18-2016
«IIpousBoacTBO
OCHOBHBIX Op-
TaHIYIECKHIX
XAMHIYIECKHX
BEIIECTBY»

BREF 18-2016

"Production of

basic organic
chemicals”

Ha OoJbIIMHCTBE TaKUX IPOU3BOJICTB 00pa3yroTCs
CTOYHBIC BOABI, KOTOPLIC MPOXOJAAT OYHUCTKY HaA BO-
JIOOYHCTHBIX COOPYKEHHAX U cOpachIBarOTCA B BOJI-
Hble 00beKThI. HekoTophie mpeanpusTus He copa-
CBIBAIOT CTOYHBIE BOJIBI, TOCJIE OYMCTKH BO3BpAILast
UX B TEXHOJOTHYECKHI TPOIECC.
Cepbe3Hblil HCTOYHUK XUMHYECKU 3arpsI3HEHHBIX
CTOYHBIX BOJ| — KPYIHBIE TPOU3BOICTBA OCHOBHO-
IO OPraHUYECKOro U He()TEXUMHUUECKOTO CHHTE3A.
JIist pa3HbIX MPOU3BOACTB XapaKTEPHBI CTOKH OIpe-
JIEJICHHOTO COCTaBa, u4To MPEATOIaraeT BHIOOp co0-
CTBCHHOTO METOJa U 000PYIOBAHUS OUYUCTKH.
OO6pa3oBaHHBIE B MPOIIECCE XUMHUIECKOTO MPOU3-
BOJICTBA CTOKH MOTYT COpachIBaThCS B MaruCTpalib-
HYH0 KaHAIH3AIHIO.

Most of these industries generate wastewater that is
treated on wastewater treatment plants and dis-
charged into the water bodies. Some enterprises do
not dump waste water, and after its treatment return
it to the process.

A major source of chemically polluted wastewaters
— large-scale production of basic organic and pet-
rochemical synthesis. Different industries are char-
acterized by the effluents of a particular composi-
tion, which involves selecting of a special method
and equipment of its treatment.

Produced in the process of chemical production
wastewater can be discharged into the trunk sewer.

TexHonoruyecKue noKa3aTesy B
NPOU3BOJICTBE OCHOBHBIX OpraHH-
YECKUX XUMHYECKUX BEILIECTB
YCTaHOBJICHBI 10 TEKYIHM YPOB-
HSIM SMHUCCHH (cOpOCOB) 3arpsi3-
HSOIINX BELICCTB.

Technological parameters in the
production of basic organic chem-
icals are determined on current
levels of emissions (discharges) of
pollutants.

HpOI/ISBOZ[CTBO OTUJICHA U MPOIIUJICHA

Hedrenponyk-
b1, PH, XTIK

YcTaHOBIJICHBI B KT/T JUIS Pa3HbIX
TEXHOJIOTHH (B HEKOTOPBIX TEXHO-
JIOTHSIX TI0KA3aTeNN YCTAHOBJICHBI
HE JJIs BCEX MAPKEPHBIX BEIIECTB)
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Production of ethylene and propylene

Petroleum
products, pH,
COD

Determined in kg/t for different
technologies (for some technolo-
gies technological parameters
were determined not for all marker
substances)

HpOI/I?)BOZ[CTBO MNponwjiceHa ACruApupoOBaHNECM
npomnaHa

Production of propylene by dehydrogenation of
propane

Hedrenponyk-
ThI, XITIK

Petroleum
products, COD

VY CTaHOBIICHEI B KI/T

Determined in kg/t

[IpousBoacTBO M300yTHIIEHA

Production of isobutylene

Hedrenponyk-
TH1, pH, XTIK

Petroleum
products, pH,
COoD

YcTaHOBIIEHBI B KI/T AJIs pa3iiny-
HBIX TEXHOJIOTHi1 (B T. 4. OKa3a-
TEIH IIPH KOHLICHTPUPOBAHUH
n300yTHIICHA B T/T).

Determined in kg/t for different
technologies (including the pa-
rameters for the concentration of
isobutylene in g/t).

IIpousBoactro 1,3-0yraaneHa

Production of 1,3-butadiene

Hedrenponyk-
Th1, pH, XTIK

Petroleum
products, pH,
CoD

YcTaHOBIEHBI B T/T IS Pa3HBIX
TEXHOJIOTHH (B HEKOTOPBIX TEXHO-
JIOTHUSIX [10Ka3aTey YCTaHOBIICHBI
HE JUI1 BCEX MapKEPHBIX BEIIECTB).

Determined in g/t for different
technologies (for some technolo-
gies technological parameters are
determined not for all marker sub-
stances).

IIpousBoxacTBO U30MIpEHA
Production of isoprene

pH, XIIK
pH, COD

VCTaHOBIIEHEI B KI/T
Determined in kg/t

[IpousBonacTBO GeH30Ma

Production of benzene

Hedrenponyk-
161, pH, XTIK

Petroleum
products, pH,
COD

Y cTaHOBIICHBI B KI/T (TIOKa3aTeH
YCTaHOBIICHBI HE JUIS1 BCEX Map-
KEPHBIX BEIECTB).

Determined in kg/t (parameters
are determined not for all marker
substances).

HpOI/I3B0ﬂCTBO TUIOEH301a

Production of ethylbenzene

Hedrenponyk-
161, PH, XTIK

Petroleum
products, pH,
COoD

PaccmoTtpens! aBe TexHonoruu. I1o-
ka3arenu yctaHosiieHsl 1o XIIK u
pH a7t oxgHOM 1 IO HedTEPOTYK-

Tam u PH — 1o apyroii.

It considers two technologies. Pa-
rameters are determined for COD
and pH for one, and for oil prod-

ucts and pH — for another.

IIpomsBoacTBO Kymoia, ¢peHona, aneToHa. B cipa-
BOYHHUKE OTCYTCTBYIOT JaHHEIE IT0 OOPAIICHHIO CO
CTOYHBIMH BOJIaMU TIPH MIPOU3BOJCTBE (peHoNa U
aleToHa.

ence book there is no data on the treatment of

Production of cumene, phenol, acetone. In the refer-

wastewater in the production of phenol and acetone.

pH, XIIK

pH, COD

YcTaHOBNEHBI U1 KyMOJIa B T/T.
ITo dbenomy u aneToHy mokazare-
JeH HeT.

Determined for cumene in g/t.
Phenol and acetone have no pa-
rameters.
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MapxkepHsble
Hanuuune cToyHbIX BOO U CGpOCOB B BOJIHBIC BCIICCTBA,
HanmenoBanue
00BEKTHI NPUBCCHHLIC B

CIIpaBOYHHUKA TexHomornueckue moxKa3aTeian

CIIPABOYHUKE
The presence of sewage and waste water Marker
Name of the

reference book

discharge in water bodies

substances from
the reference

Technological parameters

IIpousBoacTBO cTHpOIIA

Production of styrene

HpOH3BO}:[CTBO O-METWJICTHUPOJIa
Production of a-methylsterol

[TpousBoncTBo MeTaHoa. JlaHHBIX O cOpocam B
OKpYXKaIIYIO Cpeay HET
Production of methanol. No data on emissions into
the environment.

HpOI/ISBOJICTBO OKCHa 3THJICHA

Production of ethylene oxide

HpOI/I3BOI[CTBO OKCHJa MPOITNJICHA

Production of propylene oxide

IIpou3sBoacTBO hopManbaeTUaa
Production of formaldehyde

ITpousBoacTBO METHI-TPET-0yTHIOBOTO 3hHUpa
(MTBD)

Production of methyl-tert-butyl ether (MTBE)

IIpon3BOACTBO METHII-TPET-aMUIIOBOTO dupa
(MTAD) 1 MeTWI-BTOP-aMHUIICHOBOTO drpa
(MBAD)

Production of methyl-tert-amyl ether, and methyl-
sec-emilene ether

IIpon3BoACTBO OYTHIOBBIX CIUPTOB

Production of butyl alcohols

HpOI/I?)BO,HCTBO 2-3THIIFeKCaHOoJIa

Production of 2-ethylhexanol

book
Hedrenponyk- Y cTaHOBIIEHBI 10 COBMECTHOMY
81, PH, XIIK NPOU3BOJICTBY OKCHJIA IPOIUIICHA
U CTUPOJIA B T/T.
Petroleum Determined on the joint produc-
products, pH, | ion of propylene oxide and styrene
COD in g/t.
pH, XTIK He ycranoBneHs!
pH, COD Not determined
XIIK He ycranoBnenst
COD Not determined
Hedrenpoayk- | YcraHOBICHBI B KI/T I COBMECT-
81, PH, XIIK HOI'0 IIPOU3BOJICTBA OKUCH DTHUIIE-
Ha U TJIMKOJICH. Y CTaHOBJICHHI B
Kr/T o mmokasarenro XITK mis
OKCH A 3THUJICHA.
Petroleum Determined in kg/t for co-
products, pH, production of ethylene oxide and
COoD glycols. Determined in kg/t for
COD for ethylene oxide.
Hedrenponyk- YcTaHOBIIEHBI B I/T 110 COBMECT-
181, PH, XTIK HOMY IIPOM3BOJACTBY OKCHJIa IIPO-
MWJIEHA U CTUPOJIA.
Petroleum Determined in g/t for the joint
products, pH, | production of propylene oxide and
COD styrene.
pH, XTIK YcTaHOBNEHBI B KI/T
pH, COD Determined in kg/t
Hedrempoayx- YcTaHOBIIEHBI B T/T
161, PH, XTIK
Determined in g/t
Petroleum
products, pH,
COD
pH, XTIK Jnst MTAD ycTaHOBIIEHBI B I/T 110
XTIK;
s MBAD ycTaHOBIIEHBI B T/T IO
XTIK u pH
pH, COD For methyl-tert-amyl ether deter-
mined in g/t for COD;
for methyl-sec-emilene ether deter-
mined in g/t for COD and pH
Hedrenpoayk- YcTaHOBJICHBI B KT/T
b1, PH, XTIK
Petroleum Determined in kg/t
products, pH,
COD
pH, XIIK YcTaHOBIIEHBI B I/T
pH, COD Determined in g/t
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MapxkepHsble
Hanuuune cToyHbIX BOO U C6pOCOB B BOJIHBIC BCIICCTBA,
HaumenoBanue
00BEKTHI NPUBCCHHLIC B
CIIpaBOYHHUKA TexHomornueckue moxKa3aTeian
CIIPABOYHUKE
The presence of sewage and waste water Marker .
Name of the . . . Technological parameters
discharge in water bodies substances from
reference book
the reference
book
[Ipou3BOACTBO aKPHUIIOBOM KUCIOTH 1 ee 3¢upoB. | He mpumenmmo, VYcranosnens! anst XIIK =0 u
COpocHI CTOYHBIX BOA OTCYTCTBYIOT. CTOKOB HET HedTenpoayKToB = 0 pH yCIOBHH
HCIO0JIB30BaHUs OECCTOYHON TEX-
HOJIOIUHu (CTOKI/I II0CJIC OUHUCTKH
. . . . . BO3BpaliarOTCsAa B IIPOLECCC).
Production of acrylic acid and its esters. No Not applicable, Determiﬁed for COD 30, pet)role-
wastewater discharge. no wastewaters | ym products = 0 assuming the use
of zero-discharge technology (ef-
fluents after purification are re-
turned to the process).
[IpousBoacTBO nuxiopsTaHa. COPOCH CTOYHBIX BOJ He npumenunmo, cTOKOB HET
OTCYTCTBYIOT
Production of ethylene dichloride. No wastewater Not applicable, no wastewaters
discharge
IIpowusBoacTBo BuHMIXIOpHaa. COpockl cTouHbIX | He mpumennmo, VYcranosnens! anst XIIK =0 u
BOJ OTCYTCTBYIOT CTOKOB HET HedTenpoayKToB = 0 mpH yCIoBHH
HCII0JIB30BaHUs OECCTOYHOM TEX-
HOJIOTHH.
. . . . . Determined for COD = 0, petrole-
Production of vinyl chloride. No wastewater dis- Not applicable, um products= 0 assuming the use
charge no wastewaters of zero-discharge technology.
[IpousBocTBO TepedTaneBoOl KUCIOTHI pH, XIIK VYcranosiensl B Kr/T. [To mokasa-
Temo PH ycTaHOBNIEHBI LTS TO-
CTOSTHHOT'O U TICPEMEHHOI'O CTOKA.
Production of terephthalic acid pH, COD Determined in kg/t I_:or the pH
parameter are determined for con-
stant and variable flow.
HpOI/I3BOZ[CTBO AKPpUJIIOHUTPpHUJTIA XJ’IOpI/IJl-I/IOH, YcTaHOBIIEHBI B KI/T
cynb(aT-uoH,
HUTPWIAKPUIIO-
Manufacture of Acrylonitrile pasd Kucjota Determined in kg/t
Chloride-ion,
sulfate-ion,
acronitrile acid
HpOI/ISBOlICTBO BHUHUWJIALIETAaTa BI/IHI/IHaHeTaH, Y cTaHOBIIEHBI ITIOKA3aTENH I10
aleTaNbIEeT I XIK =0 u pH = 0 mpu ycrnoun
HCIIOJIb30BaHUA OECCTOUYHOM TEX-
HOJIOTHUH.
. . . Determined parameters for COD
Production of vinyl acetate Vinylacetal, = 0 and pH = 0 assuming the use
acetaldehyde of zero-discharge technology.
HpOI/I3BO,Z[CTBO 3TaHOJI1a. C6pOCI)I CTOYHBIX BOA OT- He NMPUMEHNUMO, CTOKH HUCIOJIB3YIOTCA B BOIIOO60-
CYTCTBYIOT (3aMKHYTI:II71 BOJOBOPOT TEXHOJOTUYC- POTHOM IUKIIC MIPEANIPUATHSA
CKOH BOJIBI). Not applicable, wastewater is used in the water circu-
Production of ethanol. No wastewater discharge lating cycle of the enterprise
UTC 19-2016 Ipou3BOACTBO ATIOMUHHUS (PTOPHCTOrO CoenuneHns He npumMeHNMO, CTOKOB HeT.
«IIpousBoacTeo TeXHHYeCKOro ¢ropa (B mepe-
TBEPIBIX U PY- CrouHble BOJBI HEUTPATU3YIOTCSI U3BECTKOBBIM MO- cuere Ha F)
THX HEOPTaHH- JIOKOM Ha TIpou3BoAcTBe (pochopcoaepxammx
ynobpennii. CoOCTBEHHBIX COPOCOB HET.
YCCKHUX XUMU-
YECKHUX BEC-
LIECTB»
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Hanuuwe CTOYHBIX BOJ U COPOCOB B BOJHBIE
00BEKTHI

The presence of sewage and waste water
discharge in water bodies
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BEILIECTBA,
NPUBCCHHLIC B
CIIPABOYHUKE
Marker
substances from
the reference

TexHoMOrMYIECKUE MOKA3aATEIIN

Technological parameters

book
Production of technical aluminium fluoride Compounds of Not applicable, no wastewaters
BREF 19-2016 | Wastewater is neutralized by lime milk in the pro- fluorine (ex-
"Production of duction of phosphate fertilizers. No discharges. pressed as F)
solid and other Ipou3BoaCTBO CyibdaTa KaTLUUA Coenmuuenust | He mpUMEHMMO, CTOKH UCTIONB3Y-
inorganic chem- | Crounsle BoabI, HEMOCPEACTBEHHO cOpachiBaeMbIE B | (ropa (B mepe- FOTCSI B BOTOOOOPOTHOM IIHMKIIC
icals" BOJIHBIC OOBEKThI, OTCYTCTBYIOT. TEXHOIOTHYCCKUE cuete Ha F) TP AP USITHSL.

PACTBOPBI U OYUIIICHHBIC BOJAbI IOBTOPHO HUCHOJIb-
3YIOTCS B BOJIOOOOPOTHBIX ITUKIIAX MIPEIIPUSTHA.
Calcium sulphate production
No wastewater, which is directly discharged into the
water bodies. Technological solutions and purified
water are reused in the water circulation systems of
plants.

Compounds of
fluorine (ex-
pressed as F)

Not applicable, wastewater is used
in the water circulating cycle of
the enterprise.

HpOPBBOLICTBO TEXHUYECKUX, KOPMOBBIX
M nuieBbIX pocdarTon
HedropupoBannslii pocdar
TexHONMOrNUecKne CTOYHBIC BOJIbI IIPU IPOU3BO/-
ctBe nedTopupoBaHHbIX (hocharoB MOTyT 00pa3o-
BbIBATHCS IIPU a6COp6I.[PIOHHOﬁ OYHUCTKE OTXOAAIIUX
ra30B, KOHACHCAIUU TapOB BO/JbI B ra30Xo/4ax U
BBIXJIONMHEIX Tpy0OaX. CTOKH MOTYT MPOSBISATHCS
IIpH NMPOJIUBAX KUCIOT NI PEAKIIMOHHBIX cMecel.
[IpemycMoTpeH uX pas3nenbHbIA cOOp U mepepadoT-
Ka B TCXHOJIOTHH.
Production of technical, feed and food phosphates
DFP phosphate
Technological wastewater in the production of DFP
phosphate can be produced by absorption purifica-
tion of flue gas, condensation of water vapor in the
flue pipes and exhaust pipes. Wastewater can occur
at spills of acids or reaction mixtures. It provides
their separate collection and recycling technology

®ochaTtel 00echTOpeHHbIE KOPMOBBIE
AOCOpOITMOHHBIC CTOKH OYHINAIOTCS HA CTAHIIUN
HEUTpanu3aluu.

Fluorine-free phosphates for feed
Absorption sewage is treated at the neutralization
station.

Tpunoaudochar narpus
Cro4HBIE BO/IBI, HETIOCPEACTBEHHO COpachIBacMbIe B
BOJHBIE 0OBEKTHI, OTCYTCTBYIOT.

Sodium tripolyphosphate
No wastewater, which is directly discharged into the
water bodies

CoenquHeHus

¢ropa (B epe-
cuere Ha F)

Compounds of
fluorine (ex-
pressed as F)

CoennHeHus

¢ropa (B nepe-
cuere Ha F)

Compounds of
fluorine (ex-
pressed as F)

CoenuHeHust
¢ropa (B nepe-
cuete Ha F),
docdarer (PO,

Compounds of
fluorine (ex-
pressed as F),
phosphate
(POS)

He nmpumeHnMo, CTOKH HCTIONB3Y-
I0TCSI B BOZIOOOOPOTHOM IIHKJIE
TIPEATIPUATHSA.

Not applicable, wastewater used in

the water circulating cycle of the

enterprise.

He npumeHnnmo, CTOKOB HeT.

Not applicable, no wastewaters

He MNPUMEHUMO, CTOKOB HET.

Not applicable, no wastewaters
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TexHoMOrMYIECKUE MOKA3aATEIIN

Technological parameters

book
IIpousBoacTBO KapOOHATA KAJIBLUS AwmmoHni-non | He npumeHHMO, CTOKH HCIIONB3Y-
+
TexHUYeCKast BOJA HCIONIb3yeTcs B BogooboporHoM | (NHy"), HuTpa- I0TCSI B BOZOOOOPOTHOM IIUKJIE

LUKJIIC IPCANPUATHA.

Production of calcium carbonate
Technical water is used in water circulation cycle of

oI (0 NO3")

Ammonium-ion
(NH,), nitrates

TIPEATIPUATHS.

Not applicable, wastewater is used
in the water circulating cycle of

the enterprise. (NO3) the enterprise.
IIpou3BoACTBO HUTPATA KAJIbLUUS Hurpartsl (o He npuMeHnnmMo, cTOKOB HET.
CrouHbIE BOJBI HAIIPABJIAIOTCS Ha CMEXHBIE IIPOU3- NO;3)

BOACTBA OJIs1 Z[aJ'IBHefIH.IeFO HCIIOJIB30BaHMUA.
Production of nitrate of calcium
Wastewater is sent to related production for future
use.

nitrates (NO3")

Not applicable, no wastewaters

IIpousBoacCTBO COABI
O060pOTHAS ¥ OTXOIAIIIAsT PEYHAs BOJA C TEILI000-
MEHHBIX aIlapaToB, BOJA MOCIE OXJIAXKICHHUS 000-
PYIOBaHU, CMBIB C ITOJIOB POU3BOICTBEHHBIX T10-
MEIIECHUH, JUCTHIUIAPHAS XKHUIKOCTh O3 BO3Bpara B
TEXHOJIOTHYECKHUH Mporiecc cOpachIBarOTCS B BOJI-
HBII 00BEKT.

Production of soda
Recycling and waste river water from heat exchang-
ers, the water after equipment cooling, washed
floors of production premises, distillery liquid with-
out returning to the process is discharged into the
water body.

Xnopua-aHuoH
(CI"), ammoHwmii-
moH (NH,")

Chloride anion
(CI"), ammoni-
um ion (NH;")

VYkazana macca copocoB (cpeaHee,
MaKCHMaJIbHOC U MUHUMAJIbHOC
3Ha4YeHHe) B pacdere Ha | T mpo-

JIYKIUHU 110 aMMOHUU-HOHY

(NH,"), kanbmmo (Ca?h), cymbdat-
annony (SO4%), XJITOpHI-aHHOHY
(CI"), B3BeIICHHBIM BEMIECTBAM,

CyXOMY OCTAaTKy.
It specifies discharges mass (aver-
age, maximum, and minimum val-
ues) per 1t of product for the am-
monium-ion (NH,"), calcium
(Ca?") and sulfate anion (SO.%),
chloride anion (CI"), suspended
solids, dry residue.

Hp0ﬂ3B()lICTBO HaTpust erMHe(l)TOpPlCTOFO
TEXHUYECKOI'o
CTOHHBIC BOJbI HE 06pa3y}0Tcsl, TaK KaK MAaTOYHBIC
PAaCTBOPBI YTUIIM3UPYIOTCA U MMOCJIC OYHUCTKH HUC-
MOJIB3YIOTCS B BOIlOO60p0THOI71 CUCTEME.
Production of technical sodium silicofluoride
Waste water is not formed as the mother solutions
are utilized and after cleaning are used in water
circulation system.

CoennHeHus

¢ropa (B nepe-
cuere Ha F)

Compounds of
fluorine (ex-
pressed as F)

He nprMeHNMO, CTOKU UCTIONB3Y-
I0TCSI B BOZOOOOPOTHOM IIHKJIE
HpeanpHUATHS.

Not applicable, wastewater is used
in the water circulating cycle of
the enterprise.

HpOI/BBOZ[CTBO HUTPUTA HATPUSA
OO01IeTIeXOBbIe CTOKH C TOPLEBBIX YIUNIOTHEHHH,
UPKYJIAIMMOHHBIX HACOCOB, BBIITAPHBIX aIlrapaToB U
KPUCTAJIIIU3aTOPOB, N3 MACIOXOJOANIIbHUKOB IICH-
TpudyT, KOHISHCAIUS COKOBOTO TIapa Mmocje mpo-
MBIBaTeel 6€3 OUMCTKU c6pacmBa}0Tca B ITpOM-
JIMBHCBYIO KaHAJIU3allHIo.

Production of sodium nitrite
Plant wastewater from mechanical seals, circulating
pumps, evaporators and crystallizers, centrifuges oil
coolers, condensation of the juice vapor after wash-
ers without treatment is discharged into the

wastewater drain.

Hurpursl (o
NO;)

Nitrite (NO;")

VYkazana macca cOpocoB (cpenHee,
MaKCHMAJIbHOC U MUHUMAJIbBHOC
3HaueHHWe) B pacyere Ha 1 T mpo-
JNYKLIHH 110 HATPUIO, HUTPUTAM,

XJIOpHIaM, HATpaTaM, HeTerpo-

JYKTaM, CyXOMY OCTAaTKYy.

It specified discharges mass (aver-

age, maximum, and minimum val-

ues) per 1t of product for the so-

dium, nitrites, chlorides, nitrates,
oil products, dry residue.
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book
IIpou3BoACTBO HUTPATA HATPUS Hutparsr (1o
OO01IeTIeXOBBIe CTOKH C TOPIEBBIX YIUIOTHEHHH, NO3)

HUPKYJIAIMOHHBIX HACOCOB, BBIITAPHBIX allliapaToB U
KPUCTAJJIN3aTOPOB, U3 MACJIOXOJOAUIIBHUKOB IE€H-
Tpu(yr, KOHACHCANU COKOBOTO Mapa Iocie npo-

MbIBaTeNel 0€3 OYUCTKH COPACHIBAIOTCS B IIPOM-
JIMBHEBYIO KaHaJIU3allUIO
Production of sodium nitrate

Plant wastewater from mechanical seals, circulating

pumps, evaporators and crystallizers, centrifuges oil
coolers, condensation of the juice vapor after wash-

ers without treatment is discharged into the
wastewater drain.

Nitrates (NO3")

IIpon3BOACTBO TEXHUYECKHUX COJICH HA OCHOBE
XJI0pH/AAa HATPHUS:

— HaTpUil XJIOPUCTBII TEXHUUECKUN FAJIUT MapKu
«Ay;
— COJIb KAMEHHAsl T0OBapeHHas raut Mapku «by,
ramut [II'M.
Cro4HBIE BOABI HETIOCPECTBEHHO B BOJHbIE 00BEK-
TBI HE COpachIBAIOTCSI.

Production of technical salts based on sodium
chloride:
— sodium chloride halite grade "A";
— rock kitchen salt halite grade "B", halite PGM.
Sewage directly into water bodies is not discharged

Xnopua-aHuoH

(€

Chloride anion

(€r)

He npuMeHNMO, CTOKOB HET.

Not applicable, no wastewater

IIpou3BoACTBO COEIMHEHMIT XpoMa
CrouHsle BOABI, TPEOYONINEe HEHTpATN3aIliH, HE
obpasytorcs. KonmeHcar ot mapoBbIX JIMHUI, a
TaKOKe NMPOAYBOYHBIE BO/IBI KOTIOB-YTHIM3aTOPOB
He TPeOYIOT CIIeHAIbHBIX PELICHHH 10 OYUCTKE U
MOTYT MOBTOPHO HCIIOJIb30BAThCS B ITPOU3BO/I-
CTBEHHBIX nporieccax. CTOKH, HE HCIOJIB3YEMBbIE B
IIPOM3BOJICTBE, COPACHIBAIOTCS B IPOMIIMBHEBYIO
KaHaJIM3aLHIO.

Production of chromium compounds

Waste water that requires neutralization, is not pro-
duced. The condensate from the steam lines and
blow down water heat recovery boilers do not re-
quire special cleaning solutions and can be reused
in production processes. Drains that are not used in
production, are discharged into wastewater drain.

XpoM TpexBa-
nenrusiii (Cr¥),
XpOM IIECTHBA-
nentHs1it (Cr*)

Trivalent chro-
mium (Cr*"),
chromium hexa-
valent (Cr®*)

He MNPUMEHNUMO, CTOKH yCJIOBHO
YUCTBIC.

Not applicable, wastewater is rela-
tively clean.

UTC 20-2016
«IIpomsliuieH-
HBIE CHCTEMBI
OXJIXKICHUS

SIBnsiercs MECKOTPACJICBbBIM CIPABOYHHUKOM U COACPIKUT H€O6X0ﬂI/IMyIO I/IH(l)OpMaIII/IIO JUTA IDUHATUA oboc-

HOBaHHBIX pCHICHI/Iﬁ B 4aCTU NPOCKTUPOBAHUA U SKCIIITyaTallMU IPOMBIIIIJICHHBIX CUCTEM OXJIAXKIACHUSA B

Pa3IUYHBIX OTPACIIAX YIKOHOMUIECKON AesTenbHOCTH. He BKITtouaeT 00s13aTENbHBIX TEXHOJIOTHIESCKHIX TTOKa-
3areneit HIT.
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TexHoMOrMYIECKUE MOKA3aATEIIN

Technological parameters

BREF 20-2016

Is an inter-industry reference book and contains the necessary information to make informed decisions re-

Jda Maraus»

BREF 21-2016
"Production of
magnesium ox-
ide, magnesium
hydroxide,
magnesium
chloride"

Production of magnesium oxide by dry method
The wastewater is produced in small amount (most-

Not determined.

"Industrial garding the design and operation of industrial cooling systems in various sectors of economic activities.
cooling system" Does not include mandatory technological parameters of BAT.

WUTC21-2016 | ITpou3BoacTBO OKCHAA MarHus cyxum cnocodom | He ycranosie- Cyxoit ocratok — 1-50 kr/t;
«IIpouzBoacTtBo | OOpazoBaHWe CTOYHBIX BOJ B POU3BOACTBE HE3HA- HBL. B3BelIcHHbIC BernecTBa — 0,1—
OKCHU/Ia MarHus, YUTENBHO (B OCHOBHOM 3TO XO30BITOBBIE CTOKH, YcTaHOBIICHEI 0,5 kr/t; XIIK — 0,03-0,4 kr/t;

TOJIBKO IS aT-
THIPOKCHA CBsI3aHHBIE C JCATEIBHOCTHIO IICPCOHAA). cynbdar-aanon — 0,01-0,5 kr/t.
Moc(hepHOTo
MarHus, XJIOpH- BOIYXA.

Dry residue — 1 to 50 kg/t; sus-
pended matter — 0.1 to 0.5 kg/t;

ly industrial and domestic effluents connected with Determined COD — 0,03-0,4 kg/ton; sulphate-
the activities of the staff) only for atmos- anion — 0,01-0,5 kg/t.
pheric air.
IIpou3BOACTBO OKCH/Ia MATHHUA MOKPBIM He ycranosine- Xopun-anuon — 1760—
CImocoooM HBL. 1850 kr/T; cyxoif ocTaTOK —
3HaYNTEeIbHOE KOJIMYECTBO CTOYHBIX BOX 00pa3zyeT- | YcrtanoBmeHsl | 2900-3100 xr/T; B3BEIICHHBIC Be-

Csl Ha CTaqusIX (QIIIBTPAIIUH, PEITyIbIIalAN | TIPO-
MBIBKY THAPOKCHUIa MarHus. OcHOBHOE HarpaBJie-
HHUC YTWIN3AlUU CTOKOB: UCIIOJIB30BAHUC B ITPOU3-
BOJICTBC paccoJia Xjiopuaa HaTpusd METOJOM IO~
3€MHOTO BbIIIEIAUYMBaHUs KaMeHHOU cosu. Bogo-
OTBCJCHHEC X036I)ITOBI>IX CTOKOB, CBA3aHHBIX C JCsA-
TEJIbHOCTBIO IIEpCOHAJIA.

Production of magnesium oxide by wet method
A significant amount of wastewater is produced at
the stages of filtration, repulping and washing of
magnesium hydroxide. The main direction of utiliza-
tion of wastewater: the use in the production of
brine of sodium chloride by leaching of rock salt.
Waste disposal of sanitary wastewater connected
with the activities of the staff.

TOJIBKO JIJIA at-
MocdepHOro
BO3yXa.

Not determined.
Determined
only for atmos-
pheric air.

mecrBa — 0-20 kr/T; XIIK — 1-
100 xr/T; cynpdar-anmon — 0-5
KI/T.

Chloride-anion — 1760-1850 kg/t;
dry residue — 2900-3100 kg/t;
suspended matter — 0-20 kg/t;

COD — 1-100 kg/t; sulfate-anion
— 0-5 kgft.

HUTC 22-2016
«O4ncTKa BBI-
OpocoB Bpea-
HBIX (3arps3Hs-
FOIIKX) BEMIECTB
B aTMOC(QEpHBIi
BO3AyX IpH
MIPOU3BOJICTBE
MIPOAYKITUH
(ToBapoB), a
TaKKe TIPH TPO-
BEJICHUU paboT
¥ OKa3aHHUU
YCIYT Ha KPYII-
HBIX TPEATIPHSI-
THAX»

SIBnsieTcst MEKOTPACIIEBBIM CIPABOYHIKOM M HOCHT METOJINYECKUN XapaKTep, COAEPKUT 0000IMEHHYIO HH-

(bopMaumo 1 HE COACPIKUT KOHKPETHBIX TEXHOJIOTUYECKUX noka3aTeliey nin nepequI‘/'I MAapKEPHBIX BE-

HIECTB AJId pa3JIMYHbIX 0Tpacnel71 MPOMBIINIJICHHOCTH.

http://bps-journal.ru/

t: 112 4




o

[

e

- N4

el Safety of Technogenic and Natural Systems | 2017

——
MapxkepHsble
Hanuuune cToyHbIX BOO U C6pOCOB B BOJIHBIC BCIICCTBA,
HaumenoBanue
OGLeKTLI NPUBCCHHLIC B
CIIpaBOYHHUKA TexHoIOrMUECKHE TOKA3aTEIN
CIIPABOYHUKE
The presence of sewage and waste water Marker .
Name of the . . . Technological parameters
discharge in water bodies substances from
reference book
the reference
book

BREF 22-2016
"Purification of
emissions of
harmful (pollut-
ing) substances
in atmospheric
air in the pro-
duction of
products
(goods), and
also at carrying
out of works
and provision of
services in large
enterprises"

Is an inter-industry reference book and is of a methodological nature, contains summarized information and
does not contain specific technological parameters or lists of marker substances for different industries.

WUTC 22.1-2016
«O6mue npuH-
LUITBI IPOU3-
BOJICTBEHHOTO
9KOJIOTHYECKOTO
KOHTPOJISI M €70
METPOJIOTHYE-
cKoro obecre-
YEHUSD»

BREF 22.1-
2016 " General
principles of
industrial envi-
ronmental con-
trol and metro-
logical provi-
sion"

SBnsercs MCIKOTPACJICBBIM CIPABOYHHUKOM U HOCUT MeTO,I[I/I‘IeCKI/Iﬁ XapakTep, COACPIKUT 0606H.[€HHy}O HH-
(bopMauH}o 1 HE COACPIKUT KOHKPCTHBIX TCXHOJIOT'MYCCKUX IoKazaTesIeh Win nepequi/'I MapKEpHbIX BC-
HIECTB I pa3IMYHbIX OTpaCHCﬁ MPOMBIINIJICHHOCTH.

Is an inter-industry reference book and is of a methodological nature, contains summarized information and
does not contain specific technological parameters or lists of marker substances for different industries.

Urak, ananus 23 cnpaBounukoB H/T nmo3Bosis-
€T CIeNaTh Pl YTBEPKIACHUM.

[Iate cnpaBounukoB (UTC 8-2015, UTC 16-
2016, UTC 20-2016, UTC 22-2016, UTC 22.1-
2016) sBASIOTCS MEXKOTPACIEBBIMHU («TOPU30H-
TaJbHBIMU») U HOCAT METOJMYECKUM Xapakrtep,
HE COJEpP’KAT KOHKPETHBIX TEXHOJOTUYECKHUX IO-
Ka3aTeley WU IEepeYyHEd MAapKEpHBIX BEILECTB
JUISL pa3IMYHBIX OTPACiIed MPOMBIIIJIEHHOCTH.

B Tpex cmpaBouHMKax ONnMCaHbl MPOU3BOJCTBA,
B KOTOpPBIX COpPOCHI OTCYTCTBYIOT WJIM BOJa MC-
MOJIB3YETCsI B BOJOOOOPOTHOM IHKJIE (BO3BpaIlia-

Thus, the analysis of 23 BREF allows us to make
a series of statements.

Five reference books (BREF 8-2015, BREF 16-
2016, BREF 20-2016, BREF 22-2016, BREF
22.1-2016) are inter-industry (horizontal) and are
methodological in nature and do not contain spe-
cific technological parameters or lists of marker
substances for different industries.

Three reference books describe the production, in
which discharges do not exist or water is used in

http://bps-journal.ru/ t 113
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eTCsl B IIPOM3BOJCTBEHHBIN Ipolecc). JTO crpa-
BOYHUKHM 10 Tpou3BojacTBY: IiemeHnta (UTC 6-
2015), uzsectu (MUTC 7-2015) u amromunust (UTC
11-2016). CoOTBETCTBEHHO, MapKEpHBIC BeIlle-
CTBa M TEXHOJOTMYECKHUE MOKa3aTeld B JaHHBIX
JOKYMEHTaX HE YCTaHOBJICHBI.

B ocraBmuxcs 15 cripaBouHMKax MOXHO Bbllie-
JMTH TPOU3BOJICTBA, B KOTOPBIX:

1) HeT cOPOCOB 3arps3HSIOIINX BEIIECTB;

2) CTOYHBIC BOJBI MCIOJIB3YIOTCS B 3aMKHYTOM
1uKJe (BoJa BO3BPAILAeTCsl B IPOU3BOJICTBEHHBIH
poriecc);

3) UMEIOTCS  OYKMCTHBIC COOPYXEHHUs (Imocie
OYHUCTKH CTOYHBIC BOJIBI COPACHIBAIOTCS B BOJHBIC
00BEKTHI);

4) Ha OYMCTHBIC COOPYXCHHUSI MOCTYIAIOT He-
OUYHUNICHHBIC CTOYHBIC BOJIBI IPYTUX MPEANPUATHN
(a0OHEHTOB), B TOM YHCJIC BOJIOKAHAIOB (HEBO3-
MO>xHO BbifeuTh HJIT);

5) cOpochl HANPABJISAIOTCS B IEHTPAIBHYIO CH-
ctemy BogootBeAenus (LICB) u na Ouonoruue-
ckue ounctHble coopyxenus (bOC).

MapkepHble BemiecTBa yka3zansl B 8 u3 15 copa-
BOYHHUKOB, OIMCHIBAIOIINX IPOU3BOJCTBA, cOpa-
ChIBAIOIIME CTOYHBIE BOJbl. B ocraBmmxcs 7
CIpaBOYHMKAX MapKepHBIC BellecTBa JHOO HE
yKa3aHbl, IN0O MPUBEEHBI MIEPEUHH 3aTPS3HSIIO-
IIMX BEIIECTB B CTOYHBIX Bojax. [Ipu atom mon-
XOJIbl K BBIOOPY M OMpPENEICHUI0 MapKEPHBIX Be-
HIECTB B MPOAHAIM3UPOBAHHBIX CIPABOYHHKAX
pasHbIe.

Cormacao ®enepanbHoMy 3akoHy 219-D3 [6]
MapKepHOE BEIIECTBO — 3TO 3arps3HAONIEE Be-
IIECTBO, XapaKTepU3yIollee MPUMEHSIEMbIE TeX-
HOJIOTHM U OCOOEHHOCTH MPOHU3BOJCTBEHHOTO
npolecca Ha OOBEKTe, OKa3bIBAIOIIEM HEraTHB-
HOE BO3/ICHCTBHE HA OKPYKAIOIIYIO CpPeny.

B Toxe Bpems cormacio I'OCT P 56828.15-
2016 [7] mapkepHOe BEIIECTBO — 3TO BhIOMpae-
MBI 0 OMpEJENIEHHbIM KPUTEpPHUsIM Hauboee
3HAYUMBIA TPENCTaBUTENb TPYIIbl BEUIECTB,
BHYTPU KOTOpOW HaOIIO/IaeTCsl TeCHas Koppens-
IIMOHHAs B3aMMOCBs3b. OCOOEHHOCTBIO MapKep-
HOTO BEILECTBa SBJSIETCSA TO, YTO IO €ro 3Haue-
HUI0O MOXKHO OIICHUTHh 3HAUEHUS BCEX BEIICCTB,
BXOJISIINX B TPYIIITY.

water circulation circle (returns to the production
process). These are reference books for the pro-
duction of: cement (BREF 6-2015), lime (BREF
7-2015) and aluminum (BREF 11-2016). Accord-
ingly, marker substances and technological pa-
rameters in these documents are not determined.
In the remaining 15 references books there are
the productions, in which:

1) there is no discharge of pollutants;

2) water is used in a closed circle (water is re-
turned to the production process);

3) there are treatment facilities (after the treat-
ment wastewater is discharged into water ob-
jects);

4) sewage treatment plant receives raw sewage of
other companies, including utilities (it is impossi-
ble to identify BAT);

5) wastewater is sent to the Central Sewerage
system and biological treatment facilities (BTF).
The marker substances are mentioned in 8 of 15
reference books, describing productions, dis-
charging wastewater. In the remaining 7 reference
books marker substance is either not specified or
there are lists of pollutants in wastewater. The
approaches to the selection and determination of
marker substances in these reference books are
different.

According to the Federal law 219-FZ [6] the
marker substance is a pollutant, characterizing the
technology and features of the production process
at the facility that have a negative impact on the
environment.

At the same time according to GOST R
56828.15-2016 [7] the marker substance is select-
ed by certain criteria, the most important repre-
sentative of a group of substances within which
there is a close correlation relationship. The fea-
ture of the marker substance is that on its value
one can estimate the values of all substances in
the group.

Reference books have no single approach to the

t 2
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B cnpaBouyHuKkax HET €IMHOrO MOAXO0MAa K yCTa-
HOBJICHUIO MapKEpHBIX BEUIECTB, YTO OOBSICHSET-
Csi OTCYTCTBUEM YETKOM IMO3UIMH B 3aKOHOJA-
TeIbHOW, HOPMATHUBHON 0a3e, yHHBEpPCaIbHBIX
KPUTEPUEB, METOIMUECKUX PEKOMEHIallUM.

Tak, st atMochepHOro BO3ayXa pa3padOTaHbI
Metoanueckue pexoMeHaauuu «BpiOop rpymiisl
MapKEPHBIX BEIIECTB AJIs ONTUMU3ALUU CUCTEMBI
MOHHUTOPHHTA aTMOcdepHoro Bo3ayxa» [8], B Ko-
TOPBIX MPHUBEACH aJITOPUTM BHIOOpPA MapKEpPHBIX
BELLECTB.

CucremHbI MOAXOJ NPEJICTABIECH B CIPaBOY-
HUKE MO0 MPOU3BOACTBY LEJUIIOJIO3bI, TPEBECHOMN
Mmaccsl, 6ymaru, kaprona (UTC 1-2015), B koto-
POM MapKepHbI€ BEILIECTBAa yKa3aHbl U 0OOCHOBA-
HBI [10 UHTETPaJIbHbIM [TOKA3aTEIISIM.

Eme ogna nmpoGiema — HecoBmajieHue Mapkep-
HBIX BEIIECTB C pPeajJbHbIMU 3arpsI3HAIOLIUMU Be-
niecTBaMu B cOpocax, a TakKe HECOBIAJCHHE
MapKEpHBIX BEIIECTB C CYIIECTBYIOIIMMU MTOKA3a-
TeJSIMH 110 TUrHeHnueckuM HopmaTtuam (I1/1K).

Tak, npu TpoOU3BOACTBE CBUHIA, IMHKA U KaJ-
musi (cnpaBounuk MTC 13-2016) B crokax mo-
MHMO YKa3aHHBIX MapKEpHBIX BEIECTB MPUCYT-
CTBYIOT XJIOPHbI, Cylb(aTsl, GTOPUIbI B 3HAUHU-
TEJTbHBIX KOHIICHTPAIIUSIX.

TexHoOrnuecKkue Mmokas3arenau Mo pesyiapraTam
aHanu3a (cM. Tabin.) ycraHoBieHbl B 11 crpaBou-
HUKax, BKIro4das te, 1t H/T koTtopsix npusene-
Hbl KOHLIEHTpPALUU COJEPKAHMS 3arps3HSIIOIINX
BEIIECTB B CTOYHBIX Bojax nocie oyuctku (UTC
9-2015, UTC 15-2016).

TexHonornueckue mokasareau He YCTaHOBIIEHBI
B 4 CIpaBOYHMKAX, B TOM YHUCJIE TI0 IPUYUHE TO-
CTYIUIGHUSI Ha TPEANpPUATHS HEOUMILEHHBIX
CTOYHBIX BOJ| OPYTUX a0OHEHTOB (B TOM YHCIIE
BojtokanainoB) (UTC 2-2015).

[IpoBeneHHBIN aHAIM3 TIOKA3all, YTO HET YETKOU
MO3ULUH 10 Pa3MEPHOCTU TEXHOJOTHYECKHUX IO-
Kazareyneil. B psje crnpaBOYHHMKOB MOKa3aTenu
YCTaHOBJIEHBI 110 CPEIHErOJIOBBIM 3HAYEHHUSM B
rpaMmax WM KWIOrpamMmax Ha 1 TOHHY Mpou3-
BOJIMMOM MPOAYKIMU. B Apyrux — mo cpeaHum
YPOBHSIM KOHILICHTPALIUN 3arpsI3HAIONINX BEIIECTB
B cOpocax (B mr/m).

Jlpyroii mpo0GiieMoli onpenesaeHus U UHTEpIIpe-

determination of marker substances, due to the
lack of a clear position in the legislative, regulato-
ry bases, universal criteria, guidelines.

Thus, for ambient air there have been developed
Methodical recommendations "Selection of
groups of marker substances for optimization of
the system of monitoring of atmospheric air" [8],
which has the algorithm of choice of marker sub-
stances.

The systematic approach is shown in the refer-
ence book for the production of cellulose, wood
pulp, paper, cardboard (its 1-2015) in which the
marker substances are specified and justified by
integral parameters.

Another problem is the difference of marker sub-
stances with the polluting substances in the efflu-
ents, as well as the mismatch of marker substanc-
es with existing indicators on hygienic standards
(MPC).

So, in the production of lead, zinc and cadmium
(BREF 13-2016) in the effluent in addition to
these marker substances there are chlorides, sul-
fates, fluorides in high concentrations.

The technological parameters according to the
results of the analysis (see table) are determined
in 11 reference books, including those for BAT of
which there are concentrations of pollutants in
sewage after cleaning (BREF 9-2015, BREF 15-
2016).

Technological parameters are not determined in 4
reference books, in particular, because of the ad-
mission to the enterprises untreated sewage from
other enterprises (including water utilities)
(BREF 2-2015).

The analysis showed that there is no clear posi-
tion on the dimension of technological parame-
ters. In a number of reference books, the parame-
ters are determined for the average values in
grams or kilograms to 1 tonne of finished prod-
ucts. In others - on the average concentrations of
pollutants in the effluents (in mg/l).

t 2
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TallUu SBIIETCS OTCYTCTBHUE €IUHOTO OOBEKTa,
paccMaTpUBaEMOI0 C TOYKH 3pEHHUs TEXHOJIOTHU-
YECKHX ITOKa3aTelIe.

Tak, B cipaBOYHHMKAaxX TEXHOJOTMYECKHE IOKa-
3aTeNld yCTAHOBJICHBI JJIS:

— HAWIYYllIeH JOCTYIIHOU TEXHOJIOTUH;

— psAda TEXHOJIOTUH, MPOU3BOASIINUX OJUH U
TOT K€ BUJI MPOAYKIINH;

— MPOU3BO/ICTBA MOJyYEHUS IPOAYKLINN;

— OTIEIBHOTO MpOLEcca MOJY4YEeHHS MPOIYyK-
LUU.

Hampumep, nns npousBoacTBa HHUKENS U KO-
6anpra (UTC 12-2016) TexHONOrHMYECKUE MOKa-
3aTEJI YCTAHOBJIECHBI U HAWTY4IlIed JOCTYIIHON
texnosoru H/IT 20 «Ouwnctka CTOYHBIX BOJ,
00pa3yromuxcsi Ipyu MPOU3BOJCTBE HUKENS U KO-
OasbTa, C 1ENbIO YIAJICHUS METAUIOB U CyJbda-
TOBY.

B cnpaBouHuke 1m0 MPOU3BOJCTBY OCHOBHBIX
oprannueckux xumudeckux BemiectB (UTC 18-
2016) TexHOJIOTMYECKHE MOKA3aTeIu yCTaHOBIIE-
HBI 1J1s1 psiJia TEXHOJOTUM, TPOU3BOIAIINX OOUH U
TOT € BHJ NPOAYKIUHU. Tak, HampuMep, TEXHO-
JIOTUYECKHE IOKAa3aTelu IMPOU3BOJICTBA 3TUJICHA
YCTaHOBJIEHBI JUIS YEThIpEeX TeXHOJoruu. Ilpu
9TOM TE€XHOJOTHYECKHE MOKa3aTeIu pPa3InyaroTCs
B pa3bl U HE MOHATHO, KaKasi TEXHOJIOTHUS SIBISET-
Csl HauJIy4lIen.

Kpome TOro, TexXHOJIOrMYECKHE IOKa3aTeln
YCTaHOBJIEHBI KaK Ha BCE MPOU3BOJICTBO, TaK U Ha
oTJeNbHbIE Mpouecchl. Hampumep, TexHonornye-
CKH€ IO0Ka3aTeIu MO BBIOpOCAM YCTaHOBJIEHBI Ha
MOJIYTUAPATHBINA MpoIecC B MPOU3BOJCTBE MOJY-
YEHHUs] SKCTPAKUMOHHOW (OCPOpPHONW KHUCIOTHI
(UTC 2-2015).

3akiouenue. B 3HauuTeNbHOM YacTH HMMEIO-
nxcsa crnpaBounnkoB HJIT He ykazanel mapkep-
HbI€ BEIIECTBA M TEXHOJOTMYECKHE IOKa3aTean
cOpocoB cTouHbIX BOJ. OCHOBHas MpUYMHA —
HEJO0CTAaTOYHOCTh HMH(OpPMAlMH, MpeocTaBise-
MOH OpraHM3alUsIMH, OCYHIECTBISIOIUMH pa3pa-
OOTKY TEXHOJIOTHH W 000pYyI0BaHUS, IKCILUTyaTH-
pyloIUMU OOBEKTHL. B CBSI3M ¢ 3TUM OLIEHUTH
00BbEeMbI COpPOCOB CTOYHBIX BOJ M YCTaHOBHTH
MapKepHbI€ BELIECTBA U TEXHOJOTUYECKHE TOKa-
3aTeNId HE MPEACTaBISAETCS BOZMOXKHBIM.

Another problem of determination and interpreta-
tion is the absence of a common object, consid-
ered from the viewpoint of technological parame-
ters.

So, in reference books technological indicators
are determined for:

— best available techniques;

— number of technologies producing the same
product;

— productions for product recovery;

— individual process for product recovery.

For example, for the production of nickel and
cobalt (BREF 12-2016) technological parameters
are determined for the best available techniques
BAT 20 "Wastewater treatment from the produc-
tion of nickel and cobalt, for removal of metals
and sulfates".

In the reference books for the production of basic
organic chemical substances (BREF 18-2016)
technological parameters are determined for a
number of technologies producing the same prod-
uct. For example, the technological parameters
for the production of ethylene are determined for
the four technologies. Thus, the production pa-
rameters differ significantly and it is not clear
which technology is the best.

In addition, technological parameters are deter-
mined for the whole production and for special
processes. For example, emissions technological
parameters are determined for the hemihydrate
process in the production for wet-process phos-
phoric acid (its 2-2015).

Conclusion. In large parts of the existing BREF
there are no determined marker substances and
technological parameters for wastewater dis-
charges. The main reason is the lack of infor-
mation provided by organizations engaged in the
development of technologies and equipment, op-
erating the facilities. In this regard, it is impossi-
ble to assess the volume of wastewater discharges
and to determine marker substances and techno-
logical parameters.
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The analysis showed that a number of BREFs re-
quire updating in the determination of marker
substances and technological parameters for

IIpoBencHHBINM aHaMU3 MOKA3ajl, YTO psf CIpa-
BoYHUKOB H/IT TpeOyroT KOppEKTHUPOBKH B YaCTH
YCTaHOBJICHUS] MAapKEpPHBIX BEILIECTB U TEXHOJIO-

TMYECKHUX IMOKa3zaTene C6p0COB CTOYHBIX BOJ.

1. [Tocnanme Ilpesumaenrta Poccuiickoit depe-
pauuu Brnangumupa Ilytuna ®enepansnomy Co-
Opanuro ot 12.12.13 [Daexrponnsii pecypc]/
Anmunuctpanus [lpesunenra Poccun. — Pe-
KM JIOCTYyTIA: http://kremlin.ru/events/
president/news/by-date/12.12.2013 (mata obGpa-
mieHust: 25.10.17).

2. Ilocnanue Ilpesunenta Poccuiickoit dene-

pauuu Brnagumupa I[lytuna ®@enepansnomy Co-

opanuo ot 04.12.14 [Dnexkrponusiii pecypce] / /

Anmunucrpanus Ilpesunenta Poccun. — Pe-
KUM JOCTyTA: http://kremlin.ru/events/
president/news/47173 (mara obpalieHus:
25.10.17).

3. O6 oxpane oxpyxatouieil cpeabl. Dene-
panbHbIii 3akoH oT 10.01.02 Ne 7-®3 (pen. ot
29.07.17) [Dnexrponnsiii pecypc]/ Tocynap-
ctBeHHas [{yma P® ; Coser ®enepanuu PO. —

Pexum Jocryna:
http://www.consultant.ru/document
/cons_doc_LAW 34823/ (mata oOparieHus:

25.10.17).

4. CrnpaBounukun HJIT [DnekrpoHHbIi pe-
cypc] / bropo HamIydmux IOCTYMHBIX TEXHOJIO-
TUH. — Pexum Jocryna:
http://www.burondt.ru/informacziya/
dokumentyi/dokument.html?DocType=4
obparmenus 10.08.17).

5. Boanbiii komekc Poccuiickoii Deneparuu
ot 03.06.06 Ne 74-®3 (pen. ot 29.07.17) [Dnek-

TpoHHBII pecypc]/ TocymapctBennas J[lyma

(mata

P® ; Coer ®enepanuu PO. — Pexum nocty-
na: http://www.consultant.ru/document

/cons_doc LAW 60683/ (mata oOpamieHus:

wastewater discharges.

1. Poslanie Prezidenta Rossiyskoy Federatsii
Vladimira Putina Federal’nomu Sobraniyu ot
12.12.13. Administratsiya Prezidenta Rossii. [The
Address of the President of the Russian Federa-
tion Vladimir Putin to the Federal Assembly on
12.12.13. Russian Presidential Executive Office.]
Available at: http://kremlin.ru/events/president
/news/by-date/12.12.2013 (in Russian).

2. Poslanie Prezidenta Rossiyskoy Federatsii
Vladimira Putina Federal’nomu Sobraniyu ot
04.12.14. Administratsiya Prezidenta Rossii. [The
Address of the President of the Russian Federa-
tion Vladimir Putin to the Federal Assembly on
04.12.14. Russian Presidential Executive Office.]
Available at: http://kremlin.ru/events/president/
news/47173 (in Russian).

3. Ob okhrane okruzhayushchey sredy. Feder-
al’'ny zakon ot 10.01.02 no 7-FZ (red. ot
29.07.17). Gosudarstvennaya Duma RF, Sovet
Federatsii RF. [On the protection of the environ-
ment. Federal law dated 10.01.02 no. 7-FZ (as
amended on 29.07.17) The State Duma of the
Russian Federation, the Federation Council of the
Russian Federation.] Available at:
http://www.consultant.ru/document/
cons_doc_LAW_34823/ (in Russian).

4. Spravochniki NTD. Byuro nailuchshikh
dostupnykh tekhnologiy. [BREF. Best available
technologies Bureau.] Available at:
http://www.burondt.ru/informacziya/  dokumen-
tyi/dokument.htmI?DocType=4 (in Russian).

5. Vodny kodeks Rossiyskoy Federatsii ot
03.06.06 no. 74-FZ (red. ot 29.07.17). Gosudar-
stvennaya Duma RF, Sovet Federatsii RF. [Water
code of the Russian Federation dated 03.06.06 no.
74-FZ (as amended on 29.07.17). The State Duma
of the Russian Federation, the Federation Council
of the Russian Federation.] Available at:
http://www.consultant.ru/ docu-
ment/cons_doc_LAW_60683/ (in Russian).

6. O vnesenii izmeneniy v Federal’ny zakon
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25.10.17).
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