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IMYTA CHUKEHUSA BJIASTHAA
MPOTUBOTOJIOIEHBIX
PEATEHTOB

HA OKPYKAIOIIYIO CPEJY
1 PABOTY OYHCTHBIX
COOPYKEHU CUCTEM
BOJOOTBEIEHMSI

[aHa oueHka BnUSIHWUA W3ObITOY-
HOTO KONMMYecTBa peareHTOB B CHEX-
HbIX Maccax Ha OKpyXallLlyl cpeay
n paboTy O4YUCTHBIX COOPYXXEHUN Cu-
CTEM BOAOOTBEAEHUS, NpeanoXeHus
MO COBEPLUEHCTBOBAHMIO HOPMaTUBHbIX

TpeboBaHUA  MPOEKTUPOBaHUS  CHe-
ronnaBWUsbHBIX  COOPY)XXEHUI  CUCTEM
BogooTBefeHus. O6GOCHOBaHbl npen-

NOXEHNS NO OLEHKE B 3KBMBANIEHTHbIX
€[IMHULIAaX CHEXHbIX Macc Kak OTXOLOB,
ybupaembIx C AOPOXHbIX MOKPLITUNA, W
yyeTy Mx 3aB03a Ha NyHKTbI NNaBMAEHUS.
CHeronnaeuibHOE COOPYXeHWe KBanu-
hrLMpoBaHO kak 06bEKT 06e3BpEXMBa-
HWSI OTXOA0B, MO3TOMY MPOEKTHAs [OKY-
MeHTauMs Ha CTPOUTENbCTBO AAHHOIO
obbekTa [OMKHa MPOXOAWUTL rocyaap-
CTBEHHYIO 9KOJTOrMYECKYH0 SKCNepTHay.

KnioueBble croBa: cuctema BO-
[OOTBEeAEHNs!, CHEeronnaBumnbHbIE CO-
OpYXXeHUWsi, OueHKa BnUsHUS, U30bI-
TOYHbIE peareHTbl, CHEXHble Macchl,
oKpyXatoLlas cpefa, CraTUcTU4eckue
OLIEHKM, 3KOsorus ropoga.

3umoii goporu B ropomax Poccuu
yOuparT He OJHO CTOJIETHE M A0 He-
JTAaBHUX TIOp, MOXHO CKa3aTb, CIIPaBIIf-
ek 6e3 ocoObIx mpobneM. C HauaaoMm
WHTEHCUBHOM 3aCTPOUKH TEPPUTOPUI
B METarojincax, yBEJIMYEHHEM TpaHC-
MOPTHBIX TOTOKOB BBIBO3UTH CHE)KHBIE
Macchbl ¢ YIUI] CTAHOBUTCS BCE TPY/AHEE.

Yu.V. Voronov, E.S. Gogina,
N.L. Deryusheva

MEASURES TO REDUCE

THE IMPACT

OF ANTI-ICING AGENTS

ON THE ENVIRONMENT AND
ON THE WORK

OF WASTEWATER
TREATMENT FACILITIES

This article analyses the impact
of the excess of chemical agents in the
snow on the environment and on the
working waste water treatment facilities.
The article presents some suggestions
for improvement of regulatory require-
ments concerning design engineering
of snow melting facilities in the water
disposal system. This suggestion was
substantiated to assess snow as waste
disposed from road surface, and to
register snow mass delivered to snow
melting facilities in equivalent units. It is
assumed that snow melting stations are
facilities designed for waste treatment,
and this is why the project documenta-
tion for construction of these facilities
has to undergo a state expertise for En-
vironmental Impact Assessment.

Completed studies provide esti-
mates of the receipted snow, its pol-
lution, etc. But at the same time these
studies serve as the basis for approving
the necessity of developing a unified
system for monitoring the city's snow-
melting plants to ensure the reliability

Key words: waste water treatment
facilities, snow melting facilities, im-
pact assessment, excess agents, snow
mass, environment, statistic values, ur-
ban ecology.

Up to now, there have been no prob-
lems with cleaning the roads in Russian
cities in winter. With the increase of
building in big cities, removing snow
mass from the streets is getting more
and more difficult. It is the problem of
not only road services, but of the special
services, responsible for snow wasting
as well. The reason is not as much the
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[IpobnemMbl BO3HMKAIOT KaK y JOPOJKHBIX
CITy’k0, Tak ¥ y OpraHu3aiuii, 00eCcreurBaro-
IUX yYTUIU3AIUI0 CHera. JTO 00yCIOBICHO
HE CTOJBKO YBEJIMUYEHHEM 3aTpaT Ha BBIBO3
CHETa W COKpAIICHHEM MECT 3aXOPOHEHHS
3arpsi3HEHHOTO CHETa, CKOJIbKO HEO0X0IUMO-
CTBIO CHM)KCHUSI BITUSHYSI BPETHBIX BEIIECTB,
HaXOJISIINXCS B CHETE, Ha OKPYKAIOIIYIO Cpe-
Iy ¥ Ha pabOTy TOPOJCKUX CHUCTEM BOIOOT-
BEJICHUS U TPYAHOCTSIMU B peau3aIiiy 3TOU
3amaun. lIpuMeHeHre MPOTHUBOTOIOIEIHBIX
peareHTOB BBI3BIBAET TPEBOTY Y )KHUTEJIEH TO-
POMIOB M DKOJIOTOB: KOKIYIO 3UMY TOpOKaHE
CETYIOT Ha TO, YTO XUMHKATHI MOPTIT 00YBb
¥ aBTOMOOWJIBHBIC MIMHBI, & JKOJIOTH, YTO
OHHM MaryOHO BIHUSIOT Ha OKPY’KAIOIIYIO Cpe-
ny. Bor Heckoiibko (hakToB B 00OCHOBaHME
JTAHHOTO BBIBOJIA.

Jns oOecrieuenuss 0Oe30MacHOro JIBHU-
JKCHUs TICIIEXO0M0B W aBTOTPAHCIIOPTA J0-
POXHBIE MTOKPBITHSI OOCHINAIOT Pa3IHUHBIMU
(PUKIIMOHHBIMUA WM XHUMHYECKUMHU IIPO-
THBOTOJIONETHBIME  MaTepuanamMu  (I1T'M).
Paccemator I1I'M Bo BpeMsl Wix OCIIE€ CHE-
romaja, a 3aTeM OYMINAIOT JOPOXKHBIE IO-
kpeITus. [lo HemaBHero Bpemeru (110 1997 r.)
JU1s1 OOPBOBI ¢ TONOIEIOM B OCHOBHOM ITIPH-
MEHSUTUCh (DPUKIIMOHHBIC MaTepuajbl: Tie-
cok, [1I'C, meOenp, umax u T.1. [[pumeHenne
TEXHUYECKOH COJIM OrpaHUYMBAJIOCh Kpaii-
Hell HeOOXOMMMOCTBIO TPH HOPME pacxosa
oT 50 mo 150 r/m?. TexHuyeckas coib B Ha-
el cTpaHe U 3a pyOeskoM 3aroTaBIMBAETCS
Ha OCHOBE XJIOPUJIOB KaJIbIUsI, HATPHS, Mar-
HUSl B CMECH C MOIU(UKATOPAMU ISl CHH-
JKEeHHSI KOPPO3NOHHOM aKTUBHOCTH BEIIECTB.
Viep6 oT MpUMEHEHHUs COJNel TOPOICKOMY
XO3MUCTBY M TpaxkJaHaMm IPOUCXOAUI OT
KOPPO3UM METaJUIOKOHCTPYKIIUN W JieTanen
TpaHCIIOpTa, WHXKEHEPHBIX CceTeil; paspy-
nreHus: GyHIaMEHTOB M TIOKPBITHI (aca o
3JaHMIA, JKEJIe300C€TOHHBIX KOHCTPYKIIUN;
ruOenr Ta30HOB M 3€NICHBIX HAaCAKICHHUN
(mepeBbeB, KyCTapPHHUKOB); OBICTPOTO U3HOCA
00yBH; OTpaBJICHHUSI OMOJIOTUYECCKON CpPEe/Ibl
BOJIOEMOB U T.[I.
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increased expenses on removing
snow and reduction of wasting plac-
es, as the necessity of reducing the
negative effect of chemical agents
in the snow on the environment and
the work of water treatment facili-
ties and the difficulties of solving
the problem. The use of anti-icing
agents gives rise to concern of the
residents and ecologists by spoiling
footwear and tires and influencing
the environment. Here are just a few
facts to prove the above-said.

To insure safe traffic of people
and transport, the roads are cov-
ered with various friction anti-icing
chemicals. The latter is used during
or after the snowfall and then the
roads are cleaned. Up to 1997 they
used sand, anti-icing salt, crushed
rock and slag as anti-icing materi-
als. Anti-icing salt was used only in
urgent cases at the norm of expendi-
ture of 50 to 150 g/m2. The prepa-
ration of the salt in our country and
abroad is based on calcium chloride,
sodium chloride, magnesium chlo-
ride mixed with modifying agents
for reducing corrosion activity. The
use of the salt led to corrosion of
metal constructions and transport
details, engineering systems; ruin of
foundations and facades, reinforced
constructions; lawns and green coats
(trees and bushes); spoiling foot-
wear and bio environment of water
reservoirs etc.

In 2001 the authorities decided
to stop using anti-icing salt and to
start applying anti-icing materials
such as IceMelt (Calcium chloride
and modified sodium), ChMM-Bio-
Mag (bishofite — Magnesium chlo-
ride), which are the same kinds of
anti-icing salt but more expensive.
Mass media started to publish the
researching results about harmless-
ness of these materials [1]. But such
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B 2001 . ObUTO TIPHHSATO pEIICHHE OT-
Ka3aTbCsl OT TEXHUYECKON COJIM U NEPEUTH K
npumenenuto 6ezonacHsix [1I'M. Cranu npu-
MeHaTh AiicMent (XKHM — xmopucTsrit
KaJdblMi W HaTpud MoAU(UIIMPOBAHHEIN),
XMM-buoMar (6umohuT — XJIOPUCTHIN
MarHuii), KOToOpble, MO CYTH, SIBISIOTCSI T€X-
HUYECKOH COMbI0, HO OoJiee moporoii. B meda-
TH TIOSIBIJIMCH 3aKJIIOYEHHS TI0 pe3ysibTaraM
uccnenoBanuii o 6e3BpenHoctu 3tux [1I'M
[1]. Ho mMHOTOE B TOpOne (pa3beleHHbIE T0-
JOUIBBI U IIMHBI, pa30UThle KOMMYHUKaIUH
W TPOTyaphl, yaxjasi pacTUTENbHOCTh Ha Ta-
30Hax) yoOexnano B oOparHoM. K Tomy ke
COJIM CO CTOKaMH IIONaJaioT B BOJAOEMbI, Ha-
KaIUIMBAIOTCS TaM U OTPABIIIIOT BCE JKUBOE.
IIpaBuTensCTBO MOCKBBI IOCTAHOBIECHUEM
o1 20.01.2010 yTBepamio periaMeHT 3UMHEN
ybopku ropoza [2], coracHO KOTOPOMY 00b-
ekTel 1—6 Kareropuii (TpOTyapsl, OCTAHOBKH
U TIPOYHE TENIEXOJHbIE 30HbI) JOJKHBI OBITh
o0OpaboTansbl mwedHeM ¢pakuuu 2...5 MM, HC-
KJIIOYAIOIMM CKOJIBXKEHHE BO BPEMs JIBHKE-
HUS TemexofioB. IlpuMeHeHne XUMHYECKHX
peareHToB A5l 00paOOTKH MEIIEXOIHBIX 30H
He Jomyckanock. Opranuszanuy, KOTOpble 3a-
HAMAIOTCSI YOOPKOW JTOPOXKHBIX TOKPBITHH,
He OCIIapuBaJIU CIIPaBeUIMBOCTHU JTAHHOTO 10~
CTaHOBJIEHMSI, HO U BBIIIOJHATH €r0 CTPOrO HE
CTPEeMHJIUChH. FIM HE BBITOJHO IPUMEHSITh I'pa-
HUTHYIO Kpomky 1o 1300 ¢ yumauM pyomeit
3a TOHHY.

B 2008 r MIVII «MocBogokaHa»
(ceromus — OAO) cosmectHo ¢ ['VII
«MocBonokananHUWnpoekT»  peanu3osa-
JIU DKCTIEPUMEHTAJIbHYI0 CXEeMYy PpPEeLUKINH-
ra rpaHuTHoro mebHs ¢pakuuu 2...5 MM
C IPUBSI3KOH K MH)XXEHEPHBIM CETAM U CO-
OPYXEHHUAM CHEroCIIaBHbIX MyHKTOB MI'YII
«MocBogokanam». C yaun ¥ miIomaaen ro-
pozma cranu coOupaTb METKOIPaBUUHBIN IIe-
0€Hb, OUMILATh ¥ IOBTOPHO UCIIOIb30BATh.

Jig penMKIIMHTa HCIOIb30BAUCh HTa-
JbSHCKHE MOOWIIBHBIE YCTAaHOBKUA MapKH
GMC-33 (BuOporpoxor), KOTOpbIE pa3Mmelna-
JIMCh Ha JBYX CTallMOHAPHBIX CHETOIIABUIIb-

things as spoiled footwear and de-
stroyed tires proved the opposite.
Besides, these anti-icing salts mix
with waste flows and get straight
into water, concentrate there and
spoil the biosphere. Moscow au-
thorities approved by the law from
20th January 2010 the procedure
of urban cleaning in winter [2],
according to which the objects of
1—6 category (pedestrian roads,
bus stops and pedestrian areas)
must be covered with crushed rock
of 2...5 mm fraction, that excludes
people's slipping on the road. The
use of chemical agents on the road
surfaces was out of the question.
The related services, responsible
for cleaning the roads didn't ar-
gue with this and at the same time,
were not ready and willing to ex-
ecute the law. There was no profit
for them in using crushed rock
costing 1300 rubles per ton.

In 2008 Moscow State Uni-
tarian Enterprise “Mosvodokanal”
(now Joint Stock Company) to-
gether with State Unitarian Enter-
prise  “MosvodokanalNIIproekt”
made the experiment of recycling
of granite rock of 2..5 mm frac-
tion in relation with engineering
systems and snow melting con-
structions. They started to remove
granite rock of small fraction from
the streets and squares, clean it and
reuse.

For that purpose mobile in-
stallations GMC-33 (vibroshaker),
on two stationary snow melting
constructions (“Zagorodniy” and
“Likhoborskiy”) were used. The
installations used the technology
of washing dirty crushed rock from
water system. The above technol-
ogy was supposed to reduce the
expenses on crushed rock at least
15 %, and to reduce waste removal
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HbIX coopyxkenmsix (CCnC «3aroponusrii» FOAO
u CCnC «Jluxobopckuii» CAO). YcraHOBKH pa-
00Tamu Mo TEXHOJOTHH, INPEIyCMaTpHUBAIOICH
MPOMBIBKY 3arps3HEHHOTO IIeOHS 00OpOTHOU
BOZIOM M3 BOAONPOBOAHON cucTeMbl. I1o npeBa-
PUTEIBHBIM pacueTaM TEXHOJIOTHS PEeLHUKINHIA
mieOHsl TOJKHA Obllla YMEHBIIUTH 3aTpaThl Ha
3aKynKy meOHs mpuMepHo Ha 15 %, a Takxke
YMEHBIIUTH BBIBO3 3arpsA3HEHUI Ha TOJIUTOHBI
ThO, narpy3ky Ha mouBy W Bojmoembl. Ho pe-
LUKJIMHT MeOHd naeT He TONbKo yucTeiil [1I'M.
O06pa3yroTcs OTXOABI MUHEPATBLHBIC U OpTraHnude-
cKwme, rmecka (110 3 ThIC. T 3a CE€30H C OMHOU yCTa-
HOBKH). [IpaBuTtensctBo Mockssl B 11l kBapra-
ne 2010 r. pemnao 0oTKa3zaTbCsi OT PEUUKIMHIA
TPaHUTHOTO MIEOHS, a Ha JOporax M TpoTyapax
MCIIOJIH30BATh MO MPUTOTHOCTH JKUIKUE U TBEP-
Jiple peareHThl B paBHOU Mepe. Eciu B 2010 1. Ha
CHIDKEHHE TOJIONe/Ia B TOpoJie OBIIIO U3PACXO/I0-
BaHO 150 THIC. T peareHToB, TO B 3MMHUI MTEPHOJ
2012/2013 r. — 450 TBIC. T, YTO MPEBBICKIIO HOP-
MBI pacxosia peareHToB MUHUMYM B 10 pa3 [3].

B omnuuue ot Poccuu crpanst EC, CIIIA
n Kanana eme ¢ cepeaunbsl 1990-x 1T 0TKa3a-
JIUCh OT TEXHOJIOTMUA O0pabOTKU JIOPOT IMOCHe
0o0pa3oBaHUs JIbJ]a, TOCKOJIBKY ONTHMAaIbHBIM
crmocobomM OOpHOBI C 3UMHHM TOJIOJICIOM SIBJISI-
eTCsl peynpekIeHUe ero BOSHUKHOBeHUs. [1iis
3TOT0 UCMOJB3YIOTCS KUIKUE U TBepable [II'M
B Pa3IMYHBIX COYETAHUSAX. YIUIBI U MarucTpa-
JU TOPOJOB JTHUX CTPaH KIACCHU(HUIIMPOBAHBI
M0 YPOBHSIM OOCITY)KMBaHHS B 3aBHCHMOCTH OT
MHTEHCUBHOCTH JIBMO)KEHHsI. MapmpyTsl yOOpKH
TUTAHUPYIOTCS. B 3aBUCHMOCTH OT KJIacCca Maru-
CTpaji, MOTOAHBIX YCIOBHM, HAIWYHUS HEOOXO-
JUMOTO 000pynOBaHUs, MaTepuaioB U T.0. Js
ONTHMHU3ALNU MapIIPYTOB UCIIOJIB3YETCS CIIEIH-
aJbHOE TPOTPAMMHOE 00eCTICUeHHE.

Jns onpenesieHus: OTOIHBIX YCJIOBHM pas-
paboTaHbl JaTYMKH, IO3BOJISIONINE H3MEPSTh
TEMIIEPaTypy TOPOKHOTO MOKPBITHSI, C TOYHO-
cTeio 110 2 °C. DTH yCTpPOWCTBA MOTYT HCIIONH-
30BaThCsl KaK BPYYHYIO, TaK M OBITH CMOHTH-
pOBaHBI Ha aBTOMOOWJIE W YNpPaBISATHCSA JUC-
TaHIIMOHHO. [IpUMEHSIOTCS aBTOMaTHYECKHE
CTaHIMH HAONIOACHHS 3a MOTOJ0W C TIOMOIIBIO
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to landfills, the impact on earth
and water reservoirs. But anti-ic-
ing material is not the only thing
to recycle crushed rock. There
are mineral and organic wastes,
sand (up to 3 thousand tons per
season from one installation).
The government of Moscow in
third quarter of 2010, decided
to refuse recycling of crushed
granite, and to use liquid and
solid agents on the roads and
sidewalks, as intended. In 2010,
150 thousand tons of agent were
used to reduce ice cover in the
city. In winter 2012/2013 — 450
thousand tons, which exceeded
the rates of agents consumption
of at least 10 times [3].

Unlike Russia, EU coun-
tries, USA and Canada since the
mid-1990s refused anti-ice road
treatment technologies, as the
best way to deal with winter ice
is to prevent its occurrence. For
that purpose they used liquid and
solid AIM (anti-ice materials)
in various combinations. Ur-
ban roads in these countries are
classified by service levels, de-
pending on traffic intensity. The
routes of cleaning are planned
depending on the highway class,
weather conditions, availability
of equipment, materials, etc. In
order to optimize the routes spe-
cial software is used.

In order to determine
weather conditions there have
been developed sensors that
measure pavement temperature,
with an accuracy of up to 2 °C.
These devices can be used both
manually and with the help of
remote control on the car. There
are automatic stations observing
the weather with the help of sen-
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JIATYUKOB, BMOHTHUPOBAHHBIX B JOPOKHOE
nmonoTHO. TemmepaTrypa JOPOKHOTO TTOKPHI-
THs 00yCIaBIMBaeT BUJ peareHTa, KOTOPHIi
MTOCHITTACTCSI Ha CHEXHBIM MOKPOB. CaMbIif
MTOMYJSIPHEIN peareHT (0ocoOeHHO B DUHIISIH-
JIUN) — TPaHWUTHAs KPOIIKa, KOTOPAsi BBICHI-
MaeTcsl Ha JOPOXKHBIE TOKPBITHS 1O BBITIA-
nenusi caera. CHer ¢ IOpor 3a4HIaeTCs 10
CJI0sI TPAaHUTHOM Kpomiku. [Ipu aTom opmu-
pyeTcst TBepAas miepoxoBaras MOBEPXHOCTH,
MIPETATCTBYIONIAS CKOJIBKCHHUIO.

Kak moxa3siBaeT MUpoOBasi MpakTHKa, YH-
CTOTa 3UMHUX YIJIHUI] 3aBUCUT HE CTOJIBKO OT
KaITUTAJIOBJIOKEHIH U KOJTMYIECTBA CHEroy0o-
POYHOHN TEXHHUKH, CKOJIBKO OT KBAIN()HUKATNH
CHEIMAIMCTOB, OTBEUAIONINX 3a MX COAep-
KaHWE 1 HKCTUTyaTaIfio, a TAKKe B HEMaJoil
CTENeHNU OT KyNmbTyphl Tpakman. OO0 3Tom
CBUJICTETCTBYIOT ITyOIMKAIMU SKOJOTOB H
KypHaIUCTOB [4—9].

Uro kacaeTcs OIEHKH BIUSHUS H30bI-
TOYHOTO KOJIMYECTBA PEarcHTOB B CHEXKHBIX
Maccax Ha pabOTy OYMCTHBIX COOPYKEHHUIl
CHCTEM BOJIOOTBEJCHH, TO 3Ta Ipodiema
MPAKTHYECKN HE TIOAHUMAETCS W HE Hcclie-
JTyeTCH.

B nacrosmiee BpeMs yOopKa ¢ TOPOACKHIX
JIOPOT ¥ YTHIIN3aIIKs CHETa Ha CTAIMOHAPHBIX
CHETOIUIaBMIBHBIX coopyxkeHnsx (CCuC) u
MOOWMIIBHEIX ycTaHoBkax (MCmY) mpuobpe-
J1a 0COOYIO aKTyaJTbHOCTh, ITOCKOJIBKY cOpOC
CHETa B PEKU U BOIOEMBI 3aIlperiieH IPHUpoIo-
OXpaHHBIMH OpTaHaMH. TpaHCTIOPTHPOBATH
cHer Ha Oonpine paccTosHUsS (6oee 5 Km)
WIM Ha CHENUaIbHO MOATOTOBICHHBIE MTOH-
TOHBI OKa3bIBACTCS KOHOMHYECKH M HKOJIO-
TU9eCcKd Hed(HEKTUBHO.

IIpoGmema OYMCTKHU TajbIX BOM OT 3a-
TPS3HEHNH BO3HUKJIA OAHOBPEMEHHO C TIep-
BBIMH TIOMBITKAMU HCIIOJIB30BAHUA KaHAIH-
3anuu s yoopku cHera. KananmsanuoHHast
CeTh 3HAYUTENFHO 3aCOPSIIACh, M ITI0 OKOHYA-
HUU 3WMHET0 C€30Ha MPUXOIMIOCH TPATUTh
HeMaJlble CPEJICTBa Ha €€ OYHCTKY. B mecko-
moBkax coBpeMeHHBIX CCrC 3anepknuBaer-
csi OoJpInasi 4acTh B3BEIICHHBIX BEIIECTB,

sors embedded in the road surface.
The temperature of the road sur-
face determines the agent, which
is scattered on the snow cover.
The most popular agent (particu-
larly in Finland) is granite crumb,
which is scattered on the pavement
before the snow falls. Snow from
roads needs to be cleaned to granite
crumb layer. Thus, a solid, rough
anti-slide surface is formed.

As world practice shows, the
cleanness of the winter streets de-
pends not so much on investment
and the number of snow-removing
machines, but on the qualifications
of the staff responsible for their
maintenance and operation, and to
a large extent on people's cultural
level. This is proved by the publi-
cations of ecologists and journal-
ists [4—9].

As to the assessment of the
negative effects of excessive
amounts of agents in the snow
masses on the work of water treat-
ment facilities, this problem hasn't
been investigated at all.

Currently, cleaning of city
roads and utilization of snow on
stationary snow melting facilities
(SSMF) and mobile installations
(MI) has acquired a special sig-
nificance as the dumping of snow
in rivers and reservoirs is prohib-
ited by environmental authorities.
It is economically and ecologically
inefficient to transport snow over
long distances (more than 5 km) or
to special landfills

The problem of cleaning pol-
luted melted water rose simulta-
neously with the first attempts to
use sewage systems for snow re-
moval. The sewage network was
considerably clogged, and a lot of
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CTPOMTEJIEHOTO ~ MycOpa,  IJIacTHKa.
OpHako MPaKTHYECKH HE 3aJeprKuBa-
10TCSl He(PTENpPOAYKTHl M COJIM METal-
110B. D((HEeKTHBHOCTH PadOTHI OYMCTHBIX
COOPYXCHHUI 3HAYUTENIFHO 3aBUCHT OT
BUJA NPUMEHIEMbIX PEareHTOB ISl Ta-
SIHUSI CHETa.

B rtabmuue mnpuBeneHbl AaHHBIC
aHaJM3a CTOYHBIX BOJ IO 3arpsi3HEHUAM
[10], moctynaronmx ¢ TaJod BOAOW Ha
OYHMCTHBIE COOpY)KEHHMsS U cOpachiBae-
MBIX II0CJIC OYUCTKH B BOZOEMBI.

Harpyska 110 3arpsi3HSFOIINM BEIIECTBaM,
MOCTYHAIOIINM Ha OYUCTHBIE COOPYKEHUS

money had to be spent on cleaning it up.
The sand trap at modern SSMF entrap
a large part of the suspended materials,
construction waste, plastic. However,
they do not entrap oil products and metal
salts. The efficiency of sewage treatment
plants depends greatly on snow melting
agents.

The table shows the analysis of
wastewater pollutant analysis [10] from
the snowmelt water coming to treatment
plants and discharged in water reservoirs.

The pollution load entering treatment
facilities
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B3Beliennsie
BelecTsa /
Suspended 29 419 15 7 96
particles
BIIKS / Biological 1.4 290 7 0.5 98
oxygen demand 5
A30T aMMOHHUI-
HBIH / Ammonium 0,15 44 10,5 0,3 76
nitrogen
Hegrenporyirer /| ¢ 11,8 0,17 7 99
Oil products
XKeneso / Iron 0,5 43 0,2 12 95
Aot/ 0.4 10 0.3 4 97
Alumina
Xnopusl /
Chlorides 14 126 124 1 1.4
Csuner / Lead 0,002 0,026 0,005 6 80
unk / Zine 0,014 0,4 0,085 3 80
Mens / Copper 0,005 0,1 0,008 5 93
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Y49uTeIBast, 4T0 MACCOBO CHET IOTIA-
JIaeT B CUCTEMY KaHaJIW3aIlH, KaK mpa-
BHJIO, OKOJIO YETHIPEX MECSIIEB B TOLY, TO
pacueTHbIE JaHHBIE TAOIHUIIBI ITO BO3CH-
ctBuio 3arps3aeHnit ¢ CCnC Ha padoty
TOPOJICKUX OYMCTHBIX COOPYKEHUH HYXK-
HO MTPAKTHYECKHA YTPOUTb.

Ilo maHHBIM 3KCIUTyaTalliud OYHCT-
HBIX COOPY)KEHHUH, MPUHUMAIOIINX CTO-
ku ¢ CCnC, daktudyeckoe comepskaHue
Mecka B OCaJKe MEePBUYHBIX OTCTOWHH-
KOB TIpeBBIIIacT B 1,5...2 paza gomycTu-
MbIe HOPMHI (3...6 %), 9TO OOBACHSIOT
HEYIOBICTBOPUTEIHHOU PaboTOM TIeCKo-
JIOBOK, & TaK)K€ N3MEHEHHUEM Ka4eCTBEH-
HOTO COCTaBa MeCcKa M €r0 KOJMMYECTBOM.

Ecmu B 1940-x 1. Ha KoxxyXoBCKO#t
crannun  adparuu  (KypesiHOBO) OBLIO
3a(pKCHPOBAHO MECKa B CTOYHOH BOJIE B
2...42 /M3, TO CeroHs €ro CyumecTBeH-
HO Oombmre — 11,5...56,3 r/m® [11].
OtMegaeTcs coepkanne B ecke 00Ib-
moro obsema Menkux ¢paknuit (<0,25
MM), KOTOPBIH B OTHENBHBIX CIIydasx
MoxeT nocturarb 70 %. DT0o 4acTHYHO
0o0BsicHACTCS WHGUIBTpANield B KaHa-
JU3AIMOHHYI0 CETh TPYHTOBBIX BOII,
MOCTYIUIEHHEM TIOBEPXHOCTHOTO CTOKa
BO BpeMsi JIMBHEH W 3UMHMX OTTerelen
4yepe3 HeTepMETHYHBIE JTFOKH KOJIO/LEB,
a TaK)ke CTOKOB OT CHETOTASsUIOK, TaK KaK
KOHIIEHTpAllMsl B3BECH B PAaCTasBIIEM
cHere 1mo oowemy Oosee yem B 20 pas
BBIIIIE, €M B OOBITHOM CTOKE.

CHer ¢ JMOpOXHBIX TOKPBITHI TO-
pofa MO COCTaBy 3arpsi3HEHUI BechMa
pasnooOpazen. Ilokaszarenn kauecTBa
TaJIOTO CHETa HEMOCTOSHHBI U MEHSIOTCS
B 3aBUCHMOCTH OT MecTa ero cbopa u Jie-
KaJpl 3UMHET0 nepuoaa. Ho naxke cpen-
HUE WX 3HAYCHHS YKa3bIBAIOT Ha OIlac-
HOCTbB, KOTOpas CBsI3aHa C MOCTYIUICHH-
€M 3arps3HeHHi OT CHEra B BOJIOEMBI.
CratucTryecKkue JaHHBIE MO KadeCTBY
coOMpPaeMoro ¢ JOPOKHBIX TTOKPBITHI
CHETa B HACTOSAIIEE BpeMsl HE CHCTEMa-

Considering the mass of snow fall-
ing into the sewage system, usually
about four months a year, the estimated
data (see the table) on the impact of pol-
lution from SSMF on the operation of
urban sewage treatment facilities have
almost tripled.

According to the data of sewage
treatment plants, receipting wastewater
from SSMF, the actual sand content in
the sludge of preliminary setting tank ex-
ceeds 1.5...2 times the permissible limits
(3...6 %), that is explained by the unsat-
isfactory work of the sand trap, as well
as the change of qualitative structure of
sand and its quantity.

In 1940s, in Kozhukhovskaya aera-
tion station (Kur'anovo) the sand content
in waste water was 2...42 g/m®, while to-
day it is considerably larger 11.5...56.3 g/
m® [11]. There is a large amount of small
fractions in the sand (<0.25 mm), which
in some cases may reach 70 %. That is
partly due to infiltration of ground water
into the sewage network, surface water
through untight hatches wells, and waste
flows from snow melting plants, as the
concentration of suspended matter in the
melted snow is 20 times higher than in
normal flow.

Snow pollution content from the
roads is very different. Indicators of the
quality of melted snow are inconsistent
and vary in various places and winter pe-
riods. But even their mean values indi-
cate the threat connected with the receipt
of polluted snow into water reservoirs.
Statistical quality data collected from
the road surface snow is not systematic
and is not strictly controlled. Up to now,
only specialists can evaluate the danger
from road surface pollution [10, 12, 13],
but since melted snow often mixes with
wastewater in the ratio of 1:100, snow
pollution in the total volume of munici-
pal wastewater does not significantly af-
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TU3UPOBAHBI U CTPOTO HE KOHTPOIHPY-
10TCsl. Mepy OImacHOCTH OT 3arpsi3HEHUH
C JIOPOXKHBIX TIOKPBITHH TIIOKa MOTYT
OIICHUTH TOJIBKO crienuanuctsl [10, 12,
13], HO TTOCKOJIBKY TaJbId CHET pa30aB-
JSETCSl CTOYHBIMH BOJAMH, HEPEIKO B
cootHourenuu 1:100, To B 001mieM 00b-
eMe TOPOJICKHX CTOKOB 3arps3HEHHUS OT
CHETa CyIIEeCTBEHHO HE BIUAIOT Ha ITOKa-
3arenu bIIK. Co BpemeHeM MmpoIieHT 110-
CTYIUICHHUS TAIBIX BOJ HA OYHUCTHBIE COO-
pYKEHUS Toposia HEM30EKHO OymeT BO3-
pacTarh, MOCKoIbKy kKomudectBo CriC B
MockBe yBETHUMBAECTCS C KaXIbIM TO-
JIOM, B OTOH CBSI3W OyJeT yBeIHMYUBaTh-
cs mpobrnema d(hGEeKTUBHOCTH PabOTHI
TOPOJICKMX OYHCTHBIX COOPYKEHUH, pac-
CUYMTAaHHBIX HA YJIAJICHNE OPTaHUIECKHX,
a He XMMHYECKHUX COCAMHEHUH.
[IpoBenenne aHAIM30B BOJBI OTEYE-
CTBEHHBIMH JTA00PATOPHSMH COTIPSIKEHO
¢ MHOXecTBOoM cioxHOocTeil. C 0omb-
MM KOJTMYECTBOM HOPMATHBHOM JIOKY-
MEHTAIlMA C PAa3TUYHBIMH 3HAUYCHUSMHU
HOPMAaTWUBOB [UIA OIHOTO THIA; HEIO-
CTaTOYHBIM MaTe€PHATBbHO-TEXHUIECKIM
obecrieueHuem; ycranoBieaneMm I1/1K
Ha ypOBHE TpEIETIOB OOHApPYKEHHS CO-
BPEMEHHBIMH METO/IaMH aHalln3a; HeCOo-
BEPIIICHCTBOM METOIUIECKON Oa3bl [14].
TpaauIMOHHO, OYHCTHBIE COOPY-
KEHHS CHCTEM OBITOBOW KaHATW3aIlUU
HE pACCUMTHIBAIOTCS HA TpPHEM CHera
W 3arpsA3HEHUH, HaXOMSIINXCS B HEM.
CerogHs B KadecTBE pacueTHOW BeIH-
YUHBl TPUHUMAIOT CpeAHeapu(PpMeTH-
YECKyI0 KOHIICHTPAIMIO 3arps3HEHUs
(110 M3MEpeHHBIM BEIMUUHAM), KOTOpas
nMeeT obecriedeHHoCTh 6 u 10 peanpHO
HaOmogaeMbIx ciydaeB. OmHaKo cpen-
Heapu(MeTHyecKue 3HAYCHUs He Al0T
BO3MOXXHOCTh OOBEKTHBHO OIEHHUTH CH-
TYaIuio MPH CHIIBHO 3aBBIIIEHHBIX TTOKA-
3aTeNsiX 3arpsA3HeHus, KOTOpble OBIBAIOT
JoctarogHo vacto. [lo MHeHuMIo crienn-
aJMCTOB B DTOM Cllydae IeJecooOpazHo
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fect BOD index. The percentage of melt-
water receipting to the urban treatment
plant inevitably increases with time, as
the number of SPS in Moscow is increas-
ing every year. Considering the above
said, the efficiency of municipal waste-
water treatment facilities designed for
the removal of organic and not chemical
connections, will decrease.

Water analysis by Russian labora-
tories is very complicated because of
the large number of regulatory docu-
ments and different norms for the same
type; insufficient material-technical sup-
port; establishing the MPC level detec-
tion limits by modern analysis methods;
methodological base imperfection [14].

Traditionally, sanitary sewage sys-
tems are unappropriated for polluted
snow receipt. Nowadays, as a calcula-
tion value they take arithmetic mean
value of pollution load (by measured
values), which makes sure 6 of 10 in the
observed cases. However, the arithmeti-
cal mean values do not give a possibility
to assess high pollution load, which hap-
pens quite often. According to special-
ists in this case it is expedient to resort
to the values, the variation of which may
exceed the range more than one thou-
sand units. This conclusion is confirmed
by the above statistical data results. For
example, the variability of results on
snow pollution load can vary 60 times
(60000000...100000 t/m*® a month), on
the amount of snow receipted by SSMF
in 61 times (6153396...100000 m¥
month) and more. The completed studies
provide estimates of the receipted snow,
its pollution, etc. But at the same time
these studies serve the basis for approv-
ing [14] the necessity of developing a
unified system for monitoring the city's
snow-melting plants to ensure the reli-
ability:
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npuderaTh K TMpOBEpKaM IIOKazaTeleH,
pa3dpoc KOTOPHIX MOXKET IIPEBBIIIATH
JMara3oH HA B OAHY THICSYY EAMHHILL.
DTOT BBIBOJ TOATBEP)KIACTCS BBIIIE
MIPUBEACHHBIMU Pe3yabTaTaMu 00padoT-
KM CTaTUCTUYECKUX NaHHBIX. Harpumep,
pa3dpoc TaHHBIX IO COMIEPIKAHUIO MYCO-
pa B CHeTre MOXKeT pasnugarbest B 60 pas
(60000000...100000 1/m* mec.), 10 00B-
eMaM cHera, nmoctymaomuM Ha CCnC,
B 61 pa3 (6153396...100000 m3/mec.)
n Oornee. BBINOJTHEHHBIE MCCIIEAOBAHUS
MTO3BOJISIOT TOIYYUTh OLIEHKA MCKOMBIX
MoKa3aresyie Mo KOIMYECTBY IOCTYIIa-
IOIIETO CHEra, ero 3arpsA3HeHUI0 U T.1I.
Ho npwu sToM cimyar ocHOBaHHMEM ISt
yTBepkneHus [ 14] aeoOxogumocTn pas-
pabOTKM eIMHOM CHCTEMbI MOHUTOPHHTA
TOPOJICKHX CHETOIUIaBHJIBHBIX YCTaHO-
BOK JUIS OOECTeYeHHs 1OCTOBEPHOCTH
CTaTHCTUYECKON MHpOpMAIUU U TIPOBe-
JICHYIST:

M3MEPEHNsI CTENEeHH 3arpsS3HEHHO-
CTH CHETa C JIOPOXKHBIX TIOKPBITHH OT-
XOAaMH 3UMHEHW yOopkw ymwi (HedTe-
MPOAYKTHI, aHTUTOJIOIETHBIE PEarcHTHI)
W JAPYTUMH ONAacCHBIMH BEIIECTBAMHU
(ompemenuB TEepeUYeHb IOKa3arenei) ¢
Y4ETOM PACIIONIOKEHHUS €r0 B KOHKPET-
HOM OKpYT€;

HAOTIONEHNST 32 TEPUOTUIHOCTHIO
BBITIA/IEHUS] CHeTa (CyTKH, MecCsIl, TO[,
HECKOJIBKO JIET) U KOIMIECTBOM COOMpa-
€MOT0 CHETa ¢ JIOPOT, TBOPOB, & TAKXKE C
TePPUTOPHUIA YAaCTHBIX KOMITAHHWHA (Mara-
3uHOB, 0¢ucoB, nomoB TCX);

OIIEHKH 9KOJIOTHYECKON 1 SKOHOMH-
qeckoit 2(h(HEeKTUBHOCTH Pa3IUIHBIX TH-
OB CHETOTUIaBUJILHBIX YCTAHOBOK.

bubaunorpadguyeckuii cniucox

1. Pearent Ha ocHOBe Oumodura B pe-
3yJbTaTe TECTOB IPHU3HAH OE3BPEIHBIM JUIS
JIepeBbEB, )KUBOTHBIX M 00YBH MOCKBHYEH //
Wndopmanmonnsiii Llentp [IpaBurenscrsa
Mockssl. 29 okts0pst 2012. Pexum gocty-
na: http://icmos.ru/news/7585-v-etom-godu-

measuring snow pollution, polluted
with oil products, agents and other dan-
gerous pollutants, from the road surface
waste winter cleaning of streets (defining
the list of indicators), considering the lo-
cation of the snow;

monitoring frequency of snowfall
(day, month, year, several years) and
snowfall removed from the roads, yards,
as well as from the areas of private com-
panies (shops, offices, homes HOA);

the assessment of environmental
and economic efficiency of different
types of snow-melting systems.
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