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1.0 IntroductIon 

SectIOn 2 0 of tlus report presents a general overvIew of the regulatory structure and approach 
employed for the management and regulatIOn of aIr pollutIOn m RussIa Regulatory authonty 
at the Federal, Oblast and muruclpallevel (m tills case Novokuznetsk) IS dlscussed 
ConstructIOn and operatIon permIts, ambIent atr qualrty standards, emISSIOnS standards and 
mechamsms of complIance and enforcement are addressed It should be noted that matenals 
presented m tills report are based pnmanly on InformatIon collected at the mumclpal level 
ClalIDS vary as to where certam authontIes lIe, partIcularly as regards approval of permIts 

SectIon 3 0 proVIdes general recommendatIons for a cost-effectIve program for lIDprovmg AIr 
QUalIty attaInment and enforcement, many of these recommendatIons Will be addressed 
through Task 4 of the NVK Subproject 

2.0 Regulatory Program 

Current regulatIOns at the Federal, Oblast and mumclpallevels remam artIfacts of the 
centralIzed nature of the former SOVIet system An understandmg of the past IS necessary to 
make better sense of the present SItuatIOn, and to desIgn a program for the future wruch draws 
on appropnate eXlstmg orgamzatIons, IS cost-effectIve, IS pOlItICally and economIcally 
acceptable, and consIders acute and chromc health effects 

2 1 HlStoneal BasIS 

The eXlstmg system for aIr qUalIty management IS faIrly umform m ItS approach through the 
regIOns, Oblasts and dIStnctS as It IS for the most part mhented from the former SovIet Umon 
The first legIslatIon to address arr qualIty m what IS now the RussIan FederatIon was the 1949 
decree of the USSR CouncIl of Munsters, entItled "Concermng Measures for Combattmg AIr 
PollutIOn and the Betterment of Samtary-Hyglemc CondItIOns of Populated Places" The 
decree was the enablmg legIslatIOn for the development of natIonal alI pollutant standards for 
urban areas 

The abundance of legIslatIOn enacted m the 1960's and 1970's reflected the growmg concern 
over the senous Impacts of aIr and other pollutants, and the recogmtion of the apparent 
mabilIty to rectIfy the SItuatIon Important laws Issued dunng that hme mc1ude "Fundamental 
LegIslatIOn of the USSR and Umon RepublIcs on Health ProtectIOn", 1969, "Concermng 
Measures for the Further Improvement of Nature ProtectIon and the RatIonal Use of Natural 
Resources", 1972, "On the Strengthenmg of Nature ProtectIOn and the Improvement of the 
Use of Natural Resources", 1972, "On AddItIonal Measures for Strengthenmg of the 
ProtectIOn of Nature and the Improvement the Use of Natural Resources", 1978, ArtIcle 18 of 

EPT055 001 1 



the 1977 USSR ConstltutIOn, and finally the "USSR Law on the ProtectIon of the 
Atmosphenc AIr", 1980, whIch represented the cUlmInatIOn of years of development and 
debate, and consIdered regulatIOns and regulatory structures In place In the "developed 
capItalIst countrIes" 

2 2 Current Regulatory Program 

EstablIshment of arr pollutIOn standards, pollutant measurement systems, demonstratIOn of 
complIance, and ImplementatIon of enforcement measures lS the responslbIlIty of a qU1ltwork 
of Munsmes, agenCIes, cOmmIttees and orgamzatIOns, often redundant, overlappIng, at odds 
polItIcally If not In purpose, and oftennmes uncertam of or unable to demonstrate basIS for 
JurIsdIctIOns or authontIes claImed EnvIronmental laws In RusSia have been pnmarIly In the 
form of declaratIOns, rather than clear, speclfic reqUIrements OrgamzatIOns at the MImstry 
levels are propagated at the regIonal, oblast and mumcipalleveis A general schematIc of the 
regulatory program, from the office of the PreSIdent down to the local EnvIronment ProtectIon 
and Natural Resource COmmIttee Inspectors, IS presented In FIgure 2 1 The figure IS neIther 
all-InclUSIve or defimtIve, but rather presents the orgamzatIOn as descnbed by IndIVIduals at 
the local COmmIttee level 

As can be seen In FIgure 2 1 Important components what should be a coherent program are 
dIVIded among four orgamzatIOns, three of whIch do not formally connect untIl the Federal 
level, the fourth reportIng dIrectly to the office of the PreSIdent Startmg at the local level, 
the Samtary Department IS responsible for measurement of Impacts on populated areas and 
general epldeffilology The department reports to the City Samtary UruficatIOn, whIch reports 
to the Kemerovo Samtary InspectIon Center, whIch reports to the Samtary Epldeffilology 
InspectIon COIDffilttee of RUSSIa, whIch reports to the Presldent Under a separate cham of 
command the Novokuznetsk Ecology and Extreme SituatIOns COmmIttee reports to the 
MunICipal AdilllmstratIon, whIch reports to the Kemerovo RegIOnal AdilllmstratIOn, whIch 
reports to the Federal government MuruClpal Inspectors report to the local EnVIronment 
ProtectIOn and Natural Resources COmmIttee (EPNRC), whIch reports to the Kemerovo State 
(or RegIOnal) CommIttee of the same name, wmch reports to the EnVIronment ProtectIOn 
MImstry, whIch reports to the RUSSIan Government, whIch reports to the PreSIdent Inspectors 
from the Kemerovo COmmIttee prOVIde overSight at the Oblast level, and may asslst or 
functIOn as local Inspectors, as may be necessary FInally, the local Hydrometeoroiogical 
Observatory, whIch collects meteorologIcal data from local statIons and nearby aIrfields, as 
well as runs the local arr qUalIty momtorIng program, reports to the Oblast cOIDffilttee of the 
same name, wmch reports to the regIonal cOmmlttee, whIch reports to the State CommIttee on 
Hydrometeorology and EnVIronmental InspectIon, whIch reports to the RUSSIan Government, 
wmch reports to the PreSIdent As can be seen, the fIrst senes of orgamzatIOns IS responSIble 
for epldemIOlogy, health effects, and populatIon-orIented momtonng, the second for correctIve 
measures when standards are exceeded, the thIrd for InSpectIOn, complIance and enforcement 
and the fourth for operatIOn of arr pollutant and meteorologIcal momtonng networks By 
comparIson, all of these functIons are served by the U S EnVIronmental ProtectIOn Agency 
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(USEP A), and approved state or local envIronmental agencIes m the U S [WIth the exceptIOn 
of meteorologIcal data, whIch m most cases IS obtamed from the NatIOnal Weather ServIce 
(NWS)] 

As can be deduced from the orgamzatIOnal descnptIOn above, commurucatIOns are often 
dIfficult, and bureaucratIc procedures or objectIves often Impede progress 

2 11 MPC, MPE and SPZ 

The fundamental cornerstones for all ac1:l.Vlty to date are the concepts of Maxunum 
Pemussible Concentra1:l.ons (MPC), wlnch determme source-specIfic Maxnnum Pemussible 
EmISSIOnS (MPE) and the extent of Samtary Protec1:l.on Zone (SPZ) Over 1,000 pollutants 
are regulated under the MPC scheme The standards are not routmely reevaluated m VIew of 
the current state of SCIence With respect to health effects, and few have been changed durrng 
the past 20 years The Mmlstry of PublIc Health, State COmmIttee on Standards, Samtary 
EpIdemIology Inspec1:l.on COmmIttee (wlnch reports dIrectly to the PreSIdent of the RUSSIan 
FederatIon), State COmmIttee on Hydrometeorology and EnVIronmental InspectIon and the 
EnVIronment ProtectIon MImstry (or theIr respectIve predecessors) and other mterested 
agenCIes are responsIble for the development of the MPC's 

Approxunately 160 volatIle orgamc compounds (VOC's) are currently conSIdered to be a 
pnonty for control, however, any pollutant emItted (even m mmor amounts) must obtam an 
MPC from the Mmlstry of PublIc Health (MPH), and If none eXIsts the MPH must Issue a 
temporary MPC and the regulated source must then pay for the development of an MPC (a 
questIOnable relatIonshIp between the polluter and the developer of the MPC) The enterpnse 
must also engage m a two-stage process whIch reqUIres technIcal and econOmIC reVIew and 
approval, as further dIscussed under SectIOn 2 1 2 In short, the process results m changes ill 
the enterpnses's Project Book whIch also contaIns the relevant MPE's for the partIcular 
enterpnse The change may reqUIre modIficatIOns or addItIons to the emISSIOnS control 
system and mdustnal processes, and can be tIme consummg and costly As a result thIs 
procedure IS lIkely dIscourage an enterpnse from pursumg InnOvatIve process changes whIch 
may Improve energy efficlency and output, and thereby rendenng the enterpnse less 
competItIve m the mternatIonal market GIven the number of pollutants regulated and 
reqUIrements for consIderatIOn of synergIstIc effects, ImplementatIOn of such an amblent 
concentratIon-based approach IS unWieldy and dlfficult to enforce 

The MPC for any gIven pollutant IS based on expected or known health effects, whIch IS 
slffillar to the concept employed m U S of pnmary standards deSIgned to protect human 
health and welfare UnlIke the US and other western programs, RUSSIa has mcorporated 
synergIstIC effects of combmatIOns of mIXtures of pollutants mto the MPE calculatIOns for arr 
pollutant sources [SImIlar to the concept of Pollutant Standards Index (PSI) used for short-
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term health warmngs In the US] Tlus approach leads to more strIngent lImIts on IndIVIdual 
pollutants than would be Imposed through regulatIOn based on a pollutant-by-pollutant 
approach When a new source of aIr pollutants IS proposed dIspersIOn modelmg IS performed 
to determIne predIcted nnpacts In theory, the SPZ IS a buffer zone m wInch rur pollutant 
levels may exceed the MPC, and witlun wluch no reSIdences are allowed AIr pollutant 
emISSIOn nnpacts are managed by regulatIng the deSIgn of the source (process rates and stack 
heIght) and ultImately the maXimum permISSIble emISSIOn rate (the MPE), a rate below wInch 
the MPC IS not exceeded outsIde the SPZ 

RealIty departs pamfully from theory In fact, durIng the great push for mdustnalIZatIOn, 
followmg the revolutIOn, as an mtegral and deSIred part of the development plan mdustnal 
complexes were constructed With worker housmg contIguous to the mdustnal complex, WIthm 
what IS now often the SPZ 

PredIcted nnpacts, based upon SCIentIfically sound mathematIcal modelmg of the dIsperSIOn of 
atmosphenc pollutants, are typIcally subject to many errors m RUSSia Reasons follow 

• 

.. 

• 

EPT055 001 

Long-term (one to five years) hourly meteorologIcal data IS reqUlIed to obtam 
reasonably accurate dIsperslOn modelmg results Such data often does not eXist 
for RUSSIan CItIes Therefore, worst-case meteorology IS employed and 
supenmposed m all dIrectlOns 

EXIstmg aIr qualIty must be known m order, to establIsh a baselIne to wInch 
predIcted mcremental nnpacts are to be added, to amve at resultmg au qualIty 
Such data IS not always aVaIlable, nor IS It rehab Ie, due to defiCIenCIes m the 
momtonng and analYSIS programs DefiCIenCIes Include InSuffiCIent numbers of 
momtormg statIons, Improper SItIng of statlOns, and (most Importantly) 
currently measurements are taken In accordance With federal guIdelInes wInch 
prescnbe samplmg for 20 mInutes, three tImes dally, or a 24-hour compOSIte 
value and then comparIng those values to MPC standards Such momtonng 
schedules mISS peak velucular emISSlOnS, and mghttIme and early mornmg 
InVerSIOn condItIOns, under wluch Impacts are often Inghest 

Actual emiSSlOn rates of eXIstIng sources and the proposed source must be 
known for use In the dIsperSIOn modelIng The current emISSlOnS mventory 
system IS not of suffiCIent qualIty or extent to be of use Currently emISSIOn 
rates for most eXistIng sources are self-reported, and typIcally grossly under
reported, to aVOId ImpositlOn of penaltles for noncomplIance Error IS further 
Increased through the convement use of claImed emISSIOn rates and control 
deVIce effiCIenCIes, rather than actual emisSlOn rates and effiCIenCIes 
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• TerraIn and aerodynamIc effects, such as plume ImpactIOn on terrrun whIch 
meets or exceeds plume centerlIne elevatIOn, and stack or bUIldIng downwash, 
are not consIdered These effects can have profound Impacts on areas near 
eXIstmg or proposed sources 

2 1 2 ConstructIon and OperatIon PermIts 

Currently, the process of applymg for constructIOn and operatmg permIts for a new source or 
slgruficantly modIfied eXIstIng source conSIsts three steps The fIrst step IS ApphcatlOn for 
Approval of ConstructIOn SIte (or expansIon of eXlstmg faclhty), the second IS performance of 
the ConstructIOn DesIgn EconOmIC EvaluatIOn, and the thrrd IS the ApplIcatIOn for PermIt for 
EmISSIOns 

2121 ApplIcatIOn for Approval of ConstructIOn DesIgn and SIte (or ExpansIOn of 
EXlstmg FacIlIty) 

An overvIew of thIs process 15 presented m FIgure 2 2 In the case of Novokuznetsk, and 
presumably other murucipahtIes, the applIcatIon IS submItted to the Novokuznetsk EPNRC 
AccordIng to the murucipal staff If the applIcatIon IS approved at thIs level, then the 
constructIon deSIgn 15 acceptable and no further actIOn 15 reqUIred If dIsapproved, the 
applIcatIOn must be reworked or the case may be submItted to local authontIes for arbItratIOn 
If the findIng of the arbItratIOn IS m favor of the applIcant then the deSIgn IS approved, If the 
permIt IS derued then the applIcant may submIt to the oblast for arbrtratIOn If the findmg of 
the arbItratIOn IS m favor of the applIcant then the deSIgn IS approved, If the penmt IS demed 
then the applIcant may reVIse the applIcatIon and resubmIt to the local EPNRC and restart the 
cycle or submIt to the RUSSIan Envrronment ProtectIon MIrustry for arbItratIOn If the findmg 
of the arbItratIOn IS In favor of the applIcant then the deSIgn IS approved, If the pennIt IS 
demed then the applIcant may reVIse the apphcatIon and resubmIt to the local EPNRC and 
restart the cycle or submIt to the Federal court system for arbItratIon In every Instance of 
demal, up to the Federal court, a demal may be overturned by favorable arbItratIon at the next 
hIgher level of authonty At any pomt of rejectIOn the applIcatIOn may be reworked and 
resubmItted to the local EPNRC 

2122 ConstructIon DeSign Economic EvaluatIon 

An overvIew of thIs process IS presented m FIgure 2 3 In thIs second phase the appropnate 
applIcatIon IS submItted to the murucIPal EPNRC, whIch forwards the applIcatIOn to the 
Oblast Techrucal COmmIttee for reVIew At thIs level the econOmIC soundness of the 
applIcatIon IS evaluated The local government cannot approve or dIsapprove the applIcatIOn 
As IS the case With the applIcatIOn for ConstructIOn SIte and DeSIgn approval, If the oblast 
demes the pennIt applIcatIOn then arbItratIOn may be requested at the oblast level, and so on 
up the hne m the case of demal, to arbItratIOn In the Federal court 
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2123 ApplIcatIOn for PermIt for EmIssIons (MaxImum Permitted EmISsIOns) 

An overvIew of tIns process IS presented m FIgure 24 Under the current system there IS no 
reqUIrement for mInlmum emISSIOn controls for new or modIfied eXIstmg sources, If 
exceedance of the MPC beyond the SPZ IS not predIcted ThIs approach encourages sources 
to request an MPE whIch IS as hIgh as pOSSIble so as to allow the source to operate at the 
maXImum rated capaCIty, at the hIghest permIssIble level of emISSIOns, even when reasonably 
aVaIlable pollutIOn control technologIes may be aVaIlable Furthermore, there IS no lImIt 
(other than the mherent lImIts of structural engmeenng) on the heIght of exhaust stacks m 
RUSSIa Therefore, enterpnses are often bUIlt WIth stacks that exceed what IS known as "good 
engmeenng practIce" (GEP) m the US, to reduce Impacts of pollutants m the VIClnlty of the 
enterpnse and to aVOId exceedmg the MPC outSIde the SPZ The practIce was employed m 
the US durmg the penod of tall stacks constructIon, when the basIC premIse was "dIlutIon IS 
the solutIOn to pollutIOn" ThIs practIce does not reduce atmosphenc loadmg or the effects of 
transport of key pollutants such as sulfur dIOXIde, OXIdes of mtrogen, volatIle orgamc 
compounds and fme partIcles, and has been abandoned as a control method m the US 

Under tIns process the applIcatIOn for PermIt for EmISSIOnS (up to MPE) IS submItted to the 
munICIpal EPNRC for approval If approved, the applIcatIOn IS forwarded to the Oblast 
Techmcal COmmIttee for reVIew and approval If dIsapproved at the mumcipallevel, the 
applIcant may reVIse and resubmIt There IS no mechamsm for arbItratIon at tIns level If the 
Oblast Techmcal CommIttee approves the permIt applIcatIOn the permIt IS Issued If the 
pemnt IS demed, the applIcant may reVIse and resubmIt the applIcatIOn or request arbItratIOn 
at the next hIghest level, whIch IS the RUSSIan EnVIronment ProtectIon Muustry If the 
fmdmg of the arbItratIOn IS m favor of the applIcant, the permIt IS Issued If the permIt IS 
demed, the applIcant may appeal to the Federal court If the court rules m favor of the 
applIcant, the permIt IS granted 

2 1 3 ComplIance and Enforcement 

ComplIance IS claImed prImanly through self-reportmg by the regulated enterpnses Some 
source testIng IS done by local and oblast mspectors, but testmg eqmpment IS defiCIent or non
eXIstent m most cases Sources tYPIcally report emISSIOnS based on calculatIOns whIch employ 
assumptIons of maxImum deSIgn effiCIency of the process mvolved as well as the emISSIOns 
control deVIces (If any) 

The pollutIOn fees charged are very low m comparIson to product value and control costs 
Fees charged are m theory dIstrIbuted to the governmg bodIes by a formula whIch returns 
90% of the fees to the oblast and local governments In the case of Novokuznetsk It IS 
claImed that less than 10% IS actually returned to the local government PollutIOn fees and 
penaltIes for exceedmg the MPE lImIt are calculated usmg the followmg formula 
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Amount due = 

Where 

[(PE)(F)] + 

AE ~ PE + 
(enDlsslons fee) 

[( AE-PE )( 5F)] 

up to AE ~ TS 
(penalty,level 1) 

PE = PernDltted emiSSIOn as tons per year 

+ 

+ 

F = Fee for specIfic pollutant, as Rubles per ton 
AE = Actual emISSIons, as reported by operator 

[(AE-TS) x(25F)] 

after AE > TS 
(penalty, level 2) 

TS = Temporary standard, first tIer above pernDltted level 

CoeffiCIents are applIed to the fee for each gIven pollutant to adjust for the ecological 
sensItIVIty of the area At current levels, enDlSSIOnS and penalty fees do lIttle to encourage 
reductIon of enDlSSIOnS as It IS more econOnDlcal on the short term to pay the fee and penalty 
rather than Invest m control technology and/or process changes Furthermore, fees and 
penaltIes paId are apparently consIdered an operatIng expense rather than a reductIOn from 
operatIng mcome, thereby further reducmg mcentIves to reduce eIlllssIOns 

Payment of fees and fmes appears to be pnmanly a paper exerCIse The enterpnse owes the 
fine, whIch IS carned as an asset by the local government That asset IS transferred, on paper, 
to the Federal government, whIch m turn redIstrIbutes It m ItS budgetary allocatIOns, where It 
reappears as the baSIS for assets elsewhere, no money havmg ever been collected In the end 
It represents defiCIt spendmg, because the money IS never collected but IS rather carned on the 
books as an asset Furthermore, If the enterpnse IS losmg money - and many are - the paper 
loss represented by the fees and fmes SImply mcreases the amount requested by the enterpnse 
from the government to offset operatIng losses 

Enforcement actIons are rare, as onerous fmancial burdens or plant closures are on the short 
term more dIsruptIve, and damagmg to the local economIes than are the short or long-term 
effects of unhealthy levels of arr pollutIon LegIslatIOn whIch enables mdIvlduals to sue m 
the case of an enterpnses's vlOlatIon of standards IS m place and several cases are pendmg, 
however the outcome and effect of thIs means of redress are unknown at thIs tIme 

3.0 RecommendatIOns 

The followmg sectIon presents general recommendatlOns for the development of a cost
effectIve and mcremental program for Improved attamment and enforcement of aIr qUalIty 
and aIr pollutant enDlSSlons standards at the mumclpallevel Fundamental changes Will be 
reqUIred at the Federal level as well, however those changes are not speCIfically addressed 
here 
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31 Permits 

3 1 2 ConstructIon PermIts 

The local envrronmental program IS apparently authonzed to umlaterally grant ConstructIOn 
and DesIgn PermIts Every effort should be made to secure accurate operatIOnal data reqUIred 
for the emISSIOnS Inventory system ProVISIOn of such data could be a reqUIrement of the 
permIt apphcatIOn 

3 1 3 OperatIng PermIts 

The local program IS not authorIZed to Issue OperatIng PermIts, wInch are the perrruts to eIllit 
arr pollutants However, the local program should mstltute procedures for systematIc annual 
reVIew of operatmg perrruts and operatmg reports, to assure complIance With permIt 
reqUIrements Independent estlffiates of emISSIOns should be made usmg eIther actual source 
test results or by obtammg fuel mput or process rate data, and applymg the appropnate 
coeffiCIent for estimatlOn of uncontrolled emISSlOnS The approach IS easy to state, but WIll 
be dIfficult to lffiplement as It wIll be labor mtensive In the early stages 

3 2 EmlssLOns Inventory 

Whether or not regulatlOns are changed and more strmgent permIttmg reqUIrements are 
Implemented, an up-to-date, computenzed mventory of sources of arr pollutant emISSIOns IS 
requrred for the development and ImplementatlOn of an effectIve arr qUalIty management 
program The follOWing actIons must be taken to develop such an mventory system 

1 Produce computenzed hstmg of all sources of arr pollutants wInch have or WithIn the 
past 5 years have had, permIts to emIt arr pollutants Llstmg should mcIude source name, 
ownersInp, number and 10catlOn (grId coordmates) of stacks, processes whIch exhaust to the 
stack, fuel use or matenal process rates, operatIng schedule (seasonal, darly schedule, etc), 
stack heIght, stack dIameter, discharge temperature and velOCIty, arr pollutant removal deVIces 
mstalled, clarmed effiCIency of arr cleanmg deVices, and emiSSlOn rates (tested, estImated or 
assumed) as grams per second and tons per year (by pollutant) 

Sources mIght Imtially be lIsted by name and tons per year emlSSlOn rate, then pnontIZed by 
SIze, m descendmg order, for collectIOn of detruled source mformatlOn Source SIZe groupmgs 
should be >1,000 tpy (any pollutant), 250-1,000, and less than 250 tpy 

2 Develop procedure for annual update of mventory, based on data subrrutted for 
renewal of operatmg permIt, and reported source test results and process rates 
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3 3 EmlSslOn Standards 

The local program IS not authorIzed to develop emISSIOn standards, 1 e , the MPE' s However, 
use of Improved atmosphenc dIsperSIOn modelmg technIques, If acceptable to hIgher 
authontIes, could greatly Improve the accuracy of predIcted Impacts, and would most lIkely 
result m lower MPE's for new sources and major modIficatIOns to eXIstmg sources 

3 3 1 ComplIance 

ErmssIOns testmg IS essentIal to arr qualIty management, as tlns IS the method by wruch the 
regulatory agency can conclUSIvely deterrmne whether ermSSIOn rates are m complIance With 
applIcable MPE's 

1 The Novokuznetsk EPNRC currently has only a carbon monoXIde (CO) momtonng 
deVIce Source testmg servIces must now be requested from the Kemerovo Oblast EPNRC, or 
arranged through prIvate contractor 

The EPNRC must be eqUIpped With at least two sets of source testIng eqUIpment, 
consIstmg at least of deVIces SUItable for the measurement of temperature, velocIty, H2O, CO, 
C02, partIculate matter (PM), S02, NOx, HF and H2S AddItIonally, efforts must be 
commenced to develop a means for certIficatIOn of source testmg firms so that, such serVIces 
can be provIded through the prIvate sector 

2 There IS apparently no schedule for testmg sources Efforts are prImarIly on an ad hoc 
basIS, contmgent upon observatIOn of exceSSIve smoke emISSIOns A schedule of mspectIOns 
and source testmg should be establIshed The schedule of mspectIons should be based upon 
the total emISSIOnS, mspectmg largest sources first and then proceedIng to smaller sources 
Smaller sources would then be mspected and tested, as more staffmg and eqUIpment resources 
become aVaIlable 

3 OpaCIty mspectIons should be made a regular part of the mspectIOn procedure Even 
If notices of VIOlatIOn or penalties are not Issued an mventory of VIOlators, mdicatmg seventy 
and frequency, IS essential to develop and prIontIze correctIve measures 

The VISUal opaCIty test, was one of the fIrst regulatory reqUIrements for aIr pollutIOn 
control m the U S and IS stIll reqUIred for all major sources VE's are expressed as percent 
opaCIty (US Bureau of Mmes, CIrcular 8333, Rmglemann Chart) The last IS effectIve, a 
good first lme of attack, and very mexpenSIve to Implement DISCUSSIOn of the appropnate % 
opaCIty on whIch to base regulatIOns W111 reqUIre further mvestIgatIon and dISCUSSIOn The 
US standard IS typIcally 20% opaCIty 
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4 Development of an exarrunatIOn and certIficatIOn process for commercial provIders of 
source testmg and vIsIble emISSIOns tests should be undertaken ImmedIately Government Will 
not be able to provIde testmg servIces for all permItted sources, therefore prIvate sector 
provIders should be encouraged and enabled to provIde such servIces on a fee baSIS Results 
of testmg would be submItted to the cogmzant regulatory agency as a requIrement of the 
current annual pefffilt reVIew and renewal process Testmg fees would be prud by the 
pollutant source 

5 Control deVIce effiCIenCIes must be verIfied TIns Will be accomplIshed through the 
source testIng program, as testmg of the exhaust gases wIll be performed before and after the 
control deVIce Current procedures employed by sources m calculatmg and reportmg actual 
effilSSIons assume the clrumed effiCIency of the control deVIce rather than the actual effiCIency 
Actual effiCIency may be 2 to 10 tlffie less than that clalffied, thereby causmg gross 
underestImatIOn of effilSSIOns (and fees or penaltIes to be prud) 

3 3 2 Enforcement 

There appears to be no means of mstItutIOnalIzed enforcement at the local level WhIle some 
older, less effiCIent and more pollutmg mdustries may m fact be closed, It IS prImarIly an 
econOmIC deCISIOn, not a matter of enforcement Fees and penalties, such that they are, may 
be negotiated With parts of the penalty to be prud as capItal expendItures for mstallatIOn of 
pollutIOn control deVIces or process chariges Enforcement IS serIously lImIted by the lack of 
testmg eqrnpment, msufficient number of staff, and the absence of legal counsel necessary to 
pursue enforcement through the legal channels 

3 4 Ambzent Azr Qualzty Momtorzng 

3 4 1 Momtonng Network 

The current arr momtormg system IS outdated, not contmuous m ItS operatIOn (20-mmute 
samples, 3 tlffies druly), and IS not effiCIent With respect to labor expended A system whIch 
IS based on technology currently used m slffillar SItuatIOns In the US IS reqUIred If arr 
pollutIOn management IS to be effectIvely Implemented Recommended eqrnpment IS lIsted In 
Table 3 1 Necessary actIOns are as follow 

1 Upgrade ambIent rur momtormg system to mclude contInuous arr pollutant momtonng 
deVIces at one upWInd, one downWind and one center-cIty statIOn Two mobIle momtormg 
statIOns would also be deSIrable, for use m speCial studIes, measurement of off-plume rur 
quahty, and measurement of rur qualIty m the less frequent downwmd dIrectIOns as well as at 
the boundarIes of and WithIn Maxlffium Pollutant ConcentratIOn (MPC) zones 
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TABLE 31 

EQUIPMENT NEEDS - NVK AIR QUALITY MANAGEMENT PROGRAM 

Umt Cost Extended cost 
Item Quantity (US) ($US) 

1 Source testmg 
USEPA Method 1 - 5 Samplmg System 1 10,000 10,000 
Sulfur DIOXIde Measurement System 1 15,000 15,000 

2 Ambient A,r Quallty Momtormg 
PartIcle Sampler, 10 0 mIcron cutoff 3 4,000 12,000 
Contmuous S02 2 9,000 18,000 
Multlpomt Gas CalIbrator 1 11,000 11,000 
Zero Arr Supply 1 4,000 4,000 
CahbratIOn Gases 1 2,000 2,000 
PMIO Cahbranon System 1 1,000 1,000 
Partlcle Sampler FIlters 1 200 200 
386 PC, 200 MB, Math Coprocessor 1 3,000 3,000 
Inventory software (off shelf) 1 1,000 1,000 
Laser Jet Prmter 1 700 700 
Data Logger 3 2,400 7,200 
StrIP Chart Recorders (6 Channel) \ 3 1,500 4,500 
Momtonng StatIOn Shelter - 2 8,000 16,000 \ 

\ 

Heatmg and Coolmg System 3 1,200 3,600 
Transport Trailer (1) 2 2,000 4,000 
Unmterruptable Power Supply (UPS) 3 1,200 3,600 
LPG or Gasolme-Powered Electnc Generator 1 4,000 4,000 
DIgItal AnalytIc Balance & EnVIronmental Chamber 1 3,500 j,500 
Ion SpecIfic Electrode System (HF) I 1,000 1,000 

3 MeteorologICal Momtormg 
MeteorologIcal Sensor Sets 0NS/WDfRHITfP) 2 2,500 5,000 
10-Meter Tower 2 600 1,200 
MeteorologIcal Data Postprocessmg and Reportmg Software 1 5,000 5,000 

4 AtmospheTlc DlSperslOn Modelmg 
486 PC, 33 + MID, 200MB + RD, Color 1 3,500 3,500 
USEPA Modellmg Software 1 2,000 2,000 
Laser Jet Prmter 1 700 ,700 
Plotter (Color), 6-Pen or Laser 1 1,200 1,200 

5 Data AnalYSIS 
AIr QualIty Management Software Package 1 3,000 3,000 
Database and StatIstIcal AnalYSIS Package 1 1,000 1,000 

TOTAL $147,900 
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The eXIstmg morutormg system should be closed down unmedmtely followmg 
acceptance testIng and IrutIatIOn of operatIOn of the new system Data collected should be 
reported dIrectly and electrorucally to a computenzed central rur qualIty data management 
faCIlIty 

In the mtenm, SIte surveys, sItmg evaluatIons and SIte audIts should be performed to 
determme If eXIstIng SItes are properly located SItes should be relocated as necessary to 
obtrun measurements of maXImum use and valIdIty untIl contmuous morutormg system can be 
brought on-lme It should be noted that the contInuous morutormg system, as proposed for 
fundmg under the USAID CommodIty Import Program (CIP), Will reqUIre less manpower 
resources to operate than the current morutormg system, and WIll prOVIde contmuous (5-
mInute average and hourly) data as requIred for effective aIr qualIty management 

3 4 2 Comphance 

AIr quahty measurements are made by the Novokuznetsk Hydrometeoroiogical Observatory 
and reported to the State COmmIttee on Hydrometeorology and EnVIronmental InspectIon, 
through the chrun of command of the Kemerovo Oblast and NOVOSIbIrsk West Sibenan 
COmmIttee There appears to be no specific actIon m response to measured VIOlatIOns of the 
standards \ 

In theory the local observatory also observes or predIcts atmospherIC condItIOns whIch may 
cause mtense pollutant lmpacts, and pollutIon sources are then reqUIred to reduce effilSSIOns 
durmg such epIsodes so as to reduce arr pollutant levels ApplIcatIOn of tIns approach was 
tned m the US but abandoned, as predIctions are often maccurate and mdustnes are often not 
able to modIfy fuel mput or process rates on short notIce For the same reasons RUSSIan 
approach seems to be of lIttle use m reducmg the seventy of acute arr pollutlOn epIsodes 

At this pomt local government can only document arr qualIty, m hopes of bUlldmg a case for 
defirutive actIOn on the part of a hIgher authonty 

3 4 3 Enforcement 

There appear to be no enforcement mecharusms, such as requIrements for source-speCIfic 
reductIOns m emISSIOns, sanctIOns Imposed by hIgher levels of government, or WIthholdmg of 
Federal fundmg 

3 5 Alr Pollutant DlSperslOn Mode/zng 

Atmosphenc dIsperSIOn modelmg IS a reasonable and conservatIve surrogate for ambIent aIr 

qUalIty measurements The Novokuznetsk and Kemerovo Oblast EPNRC CommIttees do not 
have the necessary resources to perform modelmg on the scale, or of the compleXIty reqUIred 
to begm development of a comprehenSIve arr qualIty management program ApproprIate 
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atmosphenc dIsperSIOn modelIng reqUires an accurate emISSIOns mventory, regIOnally 
representative meteorologIcal data, and software and hardware capable of handhng the large 
arrays and complex senes of IteratIve calculatlOllS requIred for atmosphenc dIspersIOn 
modelmg These task must be undertaken concurrently 

I Relocate the eXlstmg meteorologIcal statIOns to collect representatIve meteorologIcal 
data, for the purpose of dIspersIOn modelmg, and begm to assemble the computenzed data set 
of hourly observatIOns wmch Will be requIred for dIspersIon modelmg 

2 Develop an accurate emtssIOns mventory, mc1udmg mformatIon on parameters wmch 
must be consIdered for rusperslOn modelmg 

3 Obtrun, compIle and test appropnate dIspersIOn models, on computers WIth sufficIent 
speed, capaclty and desIgn to effectively support such modelmg (486-based, color, 200 
megabyte (M) hard dnve, at least 8 M RAM) 

4 Appropnate topograpmc maps should be obtamed for the Novokuznetsk area, so as to 
proVIde terrrun elevatlOn mformatlOn as reqUIred for dIspersIOn modelmg m complex terrrun 

5 Perform worst-case modehng for re-evaluatIon of MaxImum Pollutant Concentration 
(MPC) zones around major sources Define all Isopleths of concentratIon, back to the nearest 
Impact of the source (1 e , mgher Impacts Will occur nearer the source than the MPC zone) 
Overlay concentratlOn Isopleths on populatIon denSIty and land use pattern InformatIOn for 
areas mSIde the MPC Modelmg study should also be used to determtne actualIIDpacts WithIn 
the boundary defmed by the MPC Isopleth [the Sarutary ProtectIon Zone (SPZ)] Modelmg 
should consIder mdividual sources and the cumulative effect of all sources which demonstrate 
sigruficant Impact In the SPZ or MPC zones 

3 6 Azr Quallty Management Program Needs 

3 6 1 Staffing 

1 Legal staff m the CIty AdmmIstratlOn, pOSSIble two attorneys and two legal asSIstantS, 
should be delegated the responsIbIlIty to prosecute legal cases agamst mdustnes which VIolate 
envIronmental standards or fall to pay reqUired fees or penaltIes The pOSItions would not be 
full-time In the begInnIng, but could become full-tIme positlOns as legal precedents are 
establIshed and htigatlOn becomes a more common form of resolVIng legal Issues 

2 The Issue as to where the authonty Issue or deny permIts should be resolved Both 
CIty and the Oblast clrums tlns authonty m certam CIrcumstances 
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3 AddItIonal staff should be added to the source mspectIOn team, possIbly four Inspectors 
and two addltIonal seruor to mId-level engIneers With relevant expenence The workload for 
source InSpectIOns, source testmg, and permlt renewal reVlews exceeds the current capacIty of 
the local EPNRC 

The regulatory agencles are not adequately eqUlpped or staffed (nor should they be) to 
provIde source testmg servIces mtemally Development of a procedure for trallllng, 
certificatIOn and hcensmg of pnvate sector source testmg servIce provIders should be 
undertaken Such a system would be admlrustered at the CIty or oblast level, and would be 
based solely on techrucal competence and possessIOn of proper testIng eqwpment 

3 6 2 EqUIpment 

EqUlpment needed 1mffiedlately IS as hsted m Table 3 1 whIch follows It should be noted 
that the number of statlons for whIch eqUlpment has been requested has been reduced to three, 
due to the apparent hmIt of $US 150,000 placed on capltal eqUIpment purchases under Task 
Order 10 However, should the Commodlty Import Program (CIP) request for ambIent arr 
qUallty morutonng eqUlpment be approved thIs shortfall wIll be accommodated and 
mstallatIOn of the full network WIll be possIble 

363 Trammg 

Trallllllg currently projected mc1udes hands on trammg m support of emISSIOns mventory 
development, source mspectIon, VE readrng, and ambIent momtonng network operatIOns 
(mc1udmg eqUIpment callbratIOn and reprur) Trammg Will be provlded for up to SIX techmcal 
staff and/or supervIsors, pnmarily m Novokuznetsk, With approXlmately one month of trammg 
to be provIded m the US for four appropnate local staff US-based trrurung Will mclude 
USEP A VE certlficatlon testlng for two millviduals, and attendance at up to three USEP A 
short-courses on disperslon modelmg, source mspectIon and momtonng network operatIons 

4.0 Interaction With EXIsting Orgamzabons 

EXlstmg orgaruzatIOns whIch must collaborate to lffiprove rur qualIty and rur qualIty 
management programs mclude the techrucal and regulatory structure m Russla, at the Federal, 
RegIOnal, DlstrIct, Oblast and MumClpal levels, as well as outsIde orgaruzatlOns whIch are 
prepared to asslst m the lIDplementatIOn of lffiprovements (capltal eqillpment purchases and 
technology transfer) m the enVIronmental regulatory program m Novokuznetsk 

It lS lffiperatlve that more effort be focused on the EnVIronment ProtectIon MImstry By 
developmg coherent programs and gmdelmes for complIance, enforcement, momtonng, 
standard settIng, modelmg and momtormg at the Mmtstenal level such programs can be 
umformly propagated down to the mumclpallevel Focusmg on IndIVIdual mumclpal 
programs, and engagmg m htt1e or no commumcatlOn or mteractIOn With orgaruzatIOns 
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between the murucipal and Federal agenCIes, WIll produce much less benefit m return for the 
money spent It IS good to learn more about operatIOns at the mumcipal level, as such 
knowledge WIll be useful m developmg and refinmg programs at the Federal level However, 
aSSIstance and programs should not stop at the local level, but rather should dIrected toward 
the top (Federal) and bottom (local), WIth the mtent of assurmg effective and efficient 
cooperatIOn between Federal and local orgaruzatIOns 

It IS lIkely that other agenCIes, orgaruzatIOns and donors will become more active m the 
prOVIsIOn of loans and aSSIstance to Novokuznetsk, for the further development of energy 
effiCIency and envIronmental programs Efforts should be made early m the process to 
catalogue, coordmate, and track such actiVItIes Efforts should also be made to asSIst m the 
solICItatIon of such aSSIstance to prOVIde maxunum benefit to the programs under development 
m Novokuznetsk AgenCIes whIch should be commurucated WIth mclude USAID, World 
Bank, CIDA, SIDA, GTZ, ODA, nCA and ADB Must also coordmate, early on, With the 
NVK 2010 program, to assure that there are no redundanCIes, mcompatIbIhties or mutually 
exclUSIve conSIderatIOns 

\ 
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