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Executive Summary 

The strategy of the air pollutIOn task m Novokuznetsk was to (1) assIst the City in 
establIshmg a VISIble emISSIOns (VE) momtonng program; (2) design and implement a 
comprehensive aIr emISSIOns mventory system, (3) provide the CIty WIth a refined air 
pollutant dIspersIOn modelmg capabilIty, and (4) mstall new air quality monitoring 
statIOns throughout the CIty The aIm of these tasks was to provide regulatory officials 
WIth better tools to develop a cost-effectIve aIr pollutIOn control and enforcement 
strategy. 

The EPT project assIsted m the development of a VE program III Novokuznetsk. Local 
envIronmental managers were tramed m the U.S. and Volgograd. A smoke generator for 
use m contmued VE traImng m Novokuznetsk was acqUIred through the CommodIty 
Import Program 

A complete electromc emISSIOn mventory system was developed Jointly by staff from 
SIbgipromez, the CIty of Novokuznetsk Environment and Nature Protection Committee, 
and EPT The mventory mcludes approximately 3,000 emIssion sources. The transfer of 
source and emISSIOns data from the mventory to the dispersion model has been 
automated. 

The EPT project provIded a refmed dIspersIOn modelmg package to Novokuznetsk. The 
package mcludes the ISCST3 model, a meteorologIcal data preprocessor, and a graphics 
program Local and regIOnal envIronmental managers were trained on the use of the 
model. A desktop computer, complete with all of the software and hardware necessary to 
use the modelmg package, was proVIded to the CIty. 

At the request of the CIty, a test case was run WIth the ISCST3 model to compare results 
WIth the RUSSIan model Results suggest that the two models are roughly comparable 
near the source, where the maXImum concentratIOns occur; but ISCST3 predicts 
concentratIOns greater than the RUSSIan model away from the source, as concentratIOns 
begm to declme. However, these fmdmgs should be consIdered prelImmary, as only a 
smgle test case was consIdered 

Under the EPT project, three new aIr momtonng statIOns were installed and made 
operatIOnal The statIOns are eqUIpped WIth PMlO samplmg and meteorological 
momtonng eqUIpment. The meteorologIcal momtonng eqUIpment are capable of 
recordmg data contmuously Local envIronmental managers have been trained on 
mstallatIOn and operatIOn of the momtonng statIOns. A laptop computer was provided to 
Hydromet for use m downloading meteorological data from the stations. Replacement 
parts have been provIded to keep the statIOns operating for a mmlmum of 3 more years. 

In summary, the AIr PollutIon Task has proVIded the City of Novokuznetsk with several 
new tools and trammg to aSSIst m the development of ItS aIr qualIty management 
program The VISIble emISSIOns program WIll enable the CIty to momtor and mspect Its 
numerous sources of partIculate air pollutIOn at a mmlmal cost. Three new momtonng 



statIOns wIll charactenze levels and trends of fine particulate matter (PMlO) 
concentratIons m and around Novokuznetsk. The stations will also record meteorologIcal 
data on a contmuous basIs for use m refmed dIspersIOn modelmg WIth the ISCST3 
model, the CIty IS now able to conduct a wIde vanety of refmed modelmg scenanos to 
assess aIr qualIty m Novokuznetsk and determme the most effective aIr pollutIOn 
reductIOn measures The ISCST3 model IS also linked to the CIty'S extenSIve emISSIon 
mventory to maXImIze versatIlIty and accuracy. 

Use of the tools developed through the aIr pollutIOn task will ultImately lead to 
sIgmfIcant aIr pollutIOn reductIOns m Novokuznetsk These reductIOns WIll result m 
numerous benefIts to the CIty, mcludmg Improved human health, less damage to property 
and the enVIronment, lower medIcal costs, and a more productive labor force 

WIth the emISSIon mventory, momtonng statIOns, and aIr dIspersIOn model, the CIty WIll 
be able to assess ItS aIr pollutIOn at an unprecedented level of detaIl It WIll be pOSSIble 
to determme the areas wlthm the CIty subject to the hIghest pollutIOn levels. and the 
sources most responsIble for those levels. WIth such mformatIOn, the CIty can determme 
the optImum approach to ItS aIr pollutIOn management program and predIct the pollutIOn 
reductIOns that WIll result 

The mtroductIOn of new momtonng methods lIke VISIble EmISSIons and stack testmg 
(assIsted by eqUIpment and trammg proVIded by EPT) wIll produce ImmedIate aIr 
pollutIOn reductIOns and economIC benefIts. These methods WIll gIve the CIty the means 
for aIr pollutIOn enforcement. EmISSIon fees can now be assessed based on actual (as 
opposed to underreported) emISSIOns; but more Importantly, the CIty now has the 
capabIlIty to IdentIfy gross emItters and Impose correctIve actIOns. 

Fmally, the tools developed m the au pollution task WIll augment some of the programs 
under other tasks For example, the auditmg program has already demonstrated 30 
percent reductIOns m particulate matter emISSIOns from 7 boIler houses from tune-ups and 
mstallatlon of automated eqUIpment. The mtroductIon of properly-prepared coal has also 
resulted m 30 to 90 percent reductIOns m particulate matter emIssions The CIty now has 
the abIlIty to pnontIze the remammg bOllerhouses by seventy of pollutIOn and expand the 
program CItY-WIde in a logIcal order. 
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BaP 
CIP 
co 
EPT 
HF 
Hydromet 
ISCST3 
km 
MPRM 
NOx 
PM 
PMIO 
SIC 
S02 
UPS 
U.S EPA 

Abbreviations! Acronyms 

B enzo( a )pyrene 
Commodity Import Program 
Carbon Monoxide 
EnvIronmental Pohcy and Technology 
Hydrogen FluorIde 
Novokuznetsk Hydrometeoroiogical Observatory 
IndustrIal Source Complex - Short Term, VersIon 3 
KIlometer 
Meteorological Processor for Regulatory Models 
NItrogen OXIdes 
PartIculate Matter 
PartIculate Matter less than 10 microns 
Standard IndustrIal ClassIfIcatIOn 
Sulfur dIoxIde 
Unmterruptable power supply 
Umted States EnvIronmental ProtectIOn Agency 
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Section 1 

Introduction 

The CIty of Novokuznetsk contams a large number of mdustrial sources of au pollutIOn, 
such as steel, alummum, ferroalloy, coal mmmg, and cement plants. In addItIOn, 160 
coal-fued bOllerhouses are scattered throughout the resIdentIal areas of the CIty These 
mdustnal sources generate large quantItIes of airborne partIculate matter, mtrogen oxides, 
sulfur oXIdes, carbon monoxIde, greenhouse gases, and tOXIC substances The hIgh 
pollutIOn levels m Novokuznetsk contnbute to decreased lIfe expectancy, mcreased 
Illness, and damage to property and envIronment 

The air pollution problem m Novokuznetsk IS exacerbated by the umque geographIcal 
features of the area. Most of the populatIOn and industnal development of Novokuznetsk 
IS sItuated withm the meandenng Tom River valley The hIlls that surround the cIty tend 
to trap aIr pollutIon withm the valley where the populatIOn reSIdes Dunng penods of 
prolonged aIr stagnatIOn, the bUIldup of aIr pollution can reach dangerous levels 

USAID under the EPT project has been workmg in Novokuznetsk for over three years 
The thrust of the program under the aIr pollutIOn task has been to mtroduce new methods 
and tools for assessmg and predIctmg local air qualIty These tools WIll enable 
envIronmental managers m Novokuznetsk to make more mformed declSlons regardmg the 
dIrectIOn of theIr aIr pollutIOn management program. 

The aIr pollutIOn task consIsted of the followmg general approaches 

• AssIstmg the CIty m establIslllng a viSIble emISSIOns eVE) momtoring program 

• ProvIdmg oversIght and dIrectIOn m developmg an electromc air pollutant emISSIon 
mventory for approxImately 3,000 sources 

• Installmg a refmed dIspersIOn model and provIdmg trammg to local and regIOnal 
envIronmental managers 

• Installmg aIr pollutIOn and meteorologIcal momtormg statIOns and provIdmg trammg 
to local environmental managers 

ThIS report summanzes the accomplIshments made under the AIr PollutIOn Task of the 
EPT Novokuznetsk project. 
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2.1 Visible Emissions Program 

Section 2 

Findings 

A vlSlble emISSIOns (VE) momtonng program WIll provIde Novokuznetsk WIth a new and 
IneXpenSIve way to Inspect and audIt sources of partIculate rur pollutIOn. A VE program 
IS a more practIcal alternatIve to conventIOnal source testing, which IS relatively expensive 
and tIme consumIng for a cIty-wIde applIcatIOn. It will provIde the CIty WIth a potential 
enforcement tool as well as a means for pnontIzIng sources for corrective measures. 

The EPT project assIsted In the development of a VE program in Novokuznetsk. Local 
envIronmental managers were tramed m the U.S. and Volgograd. Additionally, a smoke 
generator was acqUIred through the CommodIty Import Program. The smoke generator 
can be used for contInued VE traInIng In Novokuznetsk. 

2.2 Air Emissions Inventory 

A comprehensIve Inventory of air pollution sources and emISSIons is fundamental to air 
pollutIOn trackIng and reductIOn efforts The CIty of Novokuznetsk can use an emISSIOn 
Inventory for the followmg purposes 

• ProvIdIng source and emISSIOns data for the ISCST3 and RUSSI3.l1 dIsperSIOn models 
• SupportIng the CIty'S request for an environmental deSIgnatIOn of "extreme situation" 
• AssessIng emISSIOn fees 
• ConductIng health nsk assessments 
• PnontiZIng emISSIOn reductIOn efforts 
• AIr pollution forecastIng 

2.2.1 Description of the Emission Inventory System. 

A complete electromc emISSIon Inventory system was developed jointly by staff from 
SIbgipromez, the CIty of Novokuznetsk EnVIronment and Nature Protection Committee, 
and EPT The inventory contaInS more sources, more accurate emIssion estImates, 3.l1d 
can now be updated more effICIently than previous inventories. 

SIbgipromez and the CIty IdentifIed the emISSIon sources, collected the varIOUS source 
parameters, and performed the emISSIOn calculatIOns. The data were compIled into 3.l1 
eXIstIng database contaIned WIthIn the RUSSIan air disperSIOn model. According to 
SIbgipromez, data for approXImately 3,000 emISSIOn sources were collected. 

To streamlme the transfer of Inventory data from the RUSSIan model to the ISCST3 
model, EPT staff developed a SIngle mventory spreadsheet to serve as the bridge between 
the two models The Inventory spreadsheet IS essentIally a duplIcate of the Inventory In 
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the RUSSIan model, but m a format that can be readily transferred to ISCST3 FIgure I 
Illustrates the procedure by whIch mventory data are transferred to the ISCST3 model 

Figure 1 
Process for Importing Source and EmisslOns Data into ISCST3 
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The mventory spreadsheet contams the followmg data fIelds: 

• General SIte InformatIOn • Stack EXIt VelocIty 

• SIte name • Stack EXIt Temperature 

• Address • EffectIve Release HeIght (volume, area, 

• Process DescnptIOn open pIt sources) 

• Work tIme (hours per year) • Lateral DImenSIOn (volume sources) 

• SIC Code • VertIcal DImensIOn (area, volume sources) 

• Source Number • Length of X SIde (area, open pIt sources) 

• Gnd North Coordmate • Length of Y SIde (area, open pIt sources) 

• Gnd East Coordinate_, • RotatIOn Angle (area, open pIt sources) 

• Source Base ElevatIOn • Open PIt Volume 

• Source Type (stack, volume, • EmIssIOn Ratea 

area, or open pIt) • Control Technology DescnptIOna 

• Stack HeIght • Tested Control Efficiencl 

• Stack DIameter • Comments 

aThiS fIeld IS repeated for each of 6 pollutants aVaIlable for ISCST3 modelmg 
mtrogen oXIdes (NOx), partIculate matter (PM), sulfur dIOXIde (S02), carbon 
monoxIde (CO), hydrogen fluonde (HF), and benzo(a)pyrene (BaP) 

From wIthm the mventory spreadsheet, CIty staff can enter new source and emISSIOns 
data, modIfy eXIstmg data, sort data, and export selected sources to ISCST3 The 
mventory spreadsheet comes eqUIpped with a macro that automates the transfer of data to 
the ISCST3 model (shown as Step 2 m Figure 1) Currently, Step I (transfer of data 
from the RUSSIan model to the mventory spreadsheet) IS done manually 

2.2.2 Summary of Training. 

Local and regIOnal envIronmental managers were tramed on how to use the mventory 
spreadsheet and how to transfer data from the spreadsheet to the ISCST3 model A 
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complete set of mstructIOns, translated mto RussIan, was distributed to the training 
attendees All software and electromc data developed by EPT staff andlor used in the 
trammg, mcluding the mventory spreadsheet, were turned over to the CIty. The 
mventory spreadsheet and example files are resIdent on the City's desktop computer, 
whIch was provIded by the EPT project 

2.2.3 Suggested Tasks for City Staff to Continue Progress. 

EPT recommends that the City conduct the following tasks in its effort to further the 
progress that has been made' 

• To use ISCST3 WIth maXImum flexIbIlIty, the City needs to fmIsh transferring all 
mventory data from the RUSSIan model to the mventory spreadsheet. Once this 
aCtiVIty IS complete, the CIty WIll have the capabIlIty to transfer data for any pollutant 
and any combmatIOn of sources to ISCST3 for modeling 

• WIth each consecutIVe year, as the emISSIon inventory IS updated m the Russian 
model, CIty Staff WIll have to update the mventory spreadsheet sImultaneously. At 
present, thIS step IS manual Presumably, however, the CIty could develop a computer 
program that automatIcally transfers data from the RUSSIan model to the inventory 
spreadsheet. Automatmg thIS process would save labor hours and reduce the 
pOSSIbIlIty for errors bemg mtroduced to the mventory. 

2.3 Air Dispersion Model 

As part of the EPT project, the tndustnal Source Complex - Short Term (ISCST3) 
dIsperSIOn model and supplemental software were mstalled for the CIty'S use. Dispersion 
models are capable of predIctmg pollutant concentrations under any hypothetIcal 
combmatIOn of sources and emISSIOns The City of Novokuznetsk can use the ISCST3 
model for the followmg purposes 

• PredIctmg the effectIveness of planned emiSSIOn reductIOn measures 
• Determmmg the most appropnate sources to target for emiSSIOn reductIOn measures 
• Determmmg the most appropnate bOIler houses to target for elIminatIOn or 

consolIdation 
• Determmmg the most appropnate boIler houses to temporarily shut down during 

emergency air pollutIOn episodes 
• PredIctmg the geographical areas WIth the hIghest pollutIOn levels 
• Forecastmg air pollutIOn levels based on expected meteorological conditIOns 

In addItIon, If the FederatIOn certifIes the ISCST3 model for regulatory use, the City can 
use ISCST3 to determme maXImum allowable emISSIOns for sources. The City has not 
yet sought CertIfIcatIOn of ISCST3 
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2.3.1 Description of the Air Dispersion Model. 

The ISCST3 dIspersIOn modelIng package was Installed on the City's desktop computer 
by EPT staff Tnmty Consultants' BREEZE software, verSIOn 1.05, was used as the 
basIs of the modelIng package. ISCST3 (verSIOn 96113) was developed by the US EPA 
to predIct concentratIOns or depOSItIOn of pollutants over all types of terraIn from a wIde 
vanety of Industnal sources ISCST3 can predIct maXImum concentratIOns or depOSItIOn 
for tIme periods ranging from 1 hour to 1 year. The model wIll allow up to 1,000 
sources and 10,000 receptor points In a sIngle run 

In addItIOn to ISCST3, the modeling package also Includes the MeteorologIcal Processor 
for Regulatory Models (MPRM), dated 96225, and Surfer for WIndows, verSIOn 6 01 
MPRM IS used to process on-SIte meteorological data, such as the data that WIll be 
collected at the 3 EPT momtonng statIOns Surfer IS a graphICS package that can be used 
to present ISCST3 Input and output effectively All components of the modelIng package 
were tested to ensure that they were functionIng properly. 

Other electromc files intended to assIst the City wIth ItS modelIng were also created, 
tested, and placed on the CIty'S computer. These flIes Include 

• Project-speCIfIC ISCST3, MPRM, and Surfer test cases 
• A 33 km X 30 km receptor gnd over Novokuznetsk and vicInIty, WIth actual terraIn 

elevatIOns 
• Receptors located at the 3 EPT and existIng 8 existIng Hydromet momtorIng statIOns 
• A complete screening meteorologIcal data fIle (i.e., worst case hypothetIcal 

meteorologIcal data) 
• FlIes contaInIng 5 years (1985-1989) of actual hourly meteorologIcal data from the 

Novokuznetsk AIrport (provided by Tnmty Consultants) 

Because of the complex geography of the Novokuznetsk area, local WInd patterns can be 
qUIte vanable dependIng on locatIOn Therefore, the City should be aware that the 
meteorologIcal data from the Novokuznetsk AIrport is not necessarIly representatIve of 
the local condItIons WIthIn the rIver valleys that run through Novokuznetsk WIthIn the 
flver valleys, the surface WInds would have a tendency to align themselves WIth the 
valleys, particularly near the ground dunng stable atmosphenc condItIOns The degree to 
whIch the valleys Influence local WInd patterns IS not known 

DespIte the compleXIty of the local terrain, however, the airport data IS stIll useful For 
example, aIrport data would be appropnate for modelIng concentratIOns well downWInd 
of Novokuznetsk, where the localIzed variatIOns In WInd patterns are relatIvely 
ummportant Because the values for stabIlIty, temperature, and mIxmg heIght would stIll 
be representatIve of the Novokuznetsk area at large, the aIrport data could be used to 
apprOXImate maXImum local concentratIOns from sources, although the predIcted locatIOns 
of the maXImum Impacts should be used cautIOusly The data would also be useful m 
companng Impacts from one source to another on a relatIve scale Fmally, the airport 
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data serves as an excellent resource m practIcmg with ISCST3 until local data from the 3 
EPT momtonng statIOns become aVaIlable. 

WhIle no model can completely emulate the meteorology of Novokuznetsk, the three EPT 
momtonng statIOns WIll record condItIOns at dIfferent locations around Novokuznetsk. 
The City WIll then be able to select the most representative meteorologIcal data for the 
source m questIon, based on the location of the source relative to the EPT stations. As 
an alternatIve, a screemng meteorologIcal data file was also provided to the City to 
estImate worst case I-hour concentratIOns under hypothetIcal meteorologIcal conditions. 

2.3.2 Summary of Training. 

After the ISCST3 model was mstalled and tested, trammg seSSIOns were conducted for 
approxImately 10 local and regIOnal envIronmental managers. The trainmg included the 
followmg components. 

• Settmg up and runnmg ISCST3 
• How to mterpret ISCST3 output 
• CalculatIng parameters for bUIldIng down wash 
• How to process and use meteorologIcal data collected at the EPT momtonng statIOns 
• How to create graphIcal plots of the model results and the local terraIn elevations 

A package of InstructIOnal matenals, mcluding step-by-step InstructIOns, excerpts from 
manuals, and test cases, was translated Into RUSSIan and distributed to the trainees. All 
software manuals were left wIth the City The desktop computer containIng the modeling 
software, and an accompanyIng raser printer, were also proVIded to the City. 

2.3.3 Comparison of American and Russian Dispersion Models. 

The CIty currently uses a federally-approved RUSSIan dIsperSIOn model; however, the 
ISCST3 model has several clear advantages over the Russian model, includIng: 

• The abIlIty to account for actual terraIn elevations (as opposed to a single terraIn 
category aSSIgned to an entIre geographIcal area In the Russian model) 

• The abIlIty to model actual hourly meteorologIcal data (as opposed to bUIlt-in worst 
case hypothetIcal meteorologIcal data for the RUSSIan model) 

• The abIlIty to predIct pollutant concentratIOns for a variety of dIfferent averagIng 
tImes (as opposed to a SIngle 20-mInute averagIng tIme for the RUSSIan model) 

In addItIOn, the two models are based on fundamentally dIfferent dIsperSIOn formulas. 
SpecIfIcally, ISCST3 uses the GaUSSIan dIsperSIOn formula whIle the Russian model uses 
the Berlyand formula 

At the request of the CIty, a test case was run WIth the ISCST3 model to compare results 
wIth the RUSSIan model Results of the test could be used by the FederatIOn In evaluating 
ISCST3 for certIfIcatIOn The results suggest that the two models are roughly comparable 
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near the source, where the maXImum concentratIOns occur; but ISCST3 predIcts 
concentratIOns greater than the RussIan model away from the source, as concentratIOns 
begm to decline. However, these findmgs should be consIdered prelImmary, as only a 
smgle test case was consIdered. 

The Kuznetsk Ferro-Alloy Plant was selected by the CIty as the test case ThIS plant 
contams numerous pomt (stack) and lIne (roof vent) emISSIOn sources PartIculate matter 
and mtrogen OXIde emISSIOns were modeled. All source parameters and emISSIon rates 
were proVIded by the CIty VIa the emISSIon mventory. CIty staff conducted the test run 
WIth the RUSSIan model, and EPT staff conducted the test run WIth the ISCST3 model. 

ConcentratIOns of PM and NOx were predicted by each model at pre-determmed receptor 
locatIOns arranged m a gnd, centered on the facilIty The grid extended 4 km m each 
dIrectIOn from the facIlity The distance between gnd pomts was I km For comparatIve 
purposes, ISCST3 was run WIth worst case hypothetIcal meteorologIcal data. SImIlar to 
that used by the RUSSIan model MaXImum I-hour ground-level concentratIOns were 
calculated WIth ISCST3 (1 hour IS the shortest averagmg tIme avaIlable m ISCST3) 
MaXImum 20-minute ground-level concentratIOns were calculated WIth the RUSSIan model 

FIgures I and 2 summanze the results of the comparatIve tests for PM and NOx, 
respectIvely. In each fIgure, the results are expressed as concentratIOn dIVIded by 
concern threshold for that particular pollutant. The hIgher the result, the hIgher the 
predIcted concentratIOn. 

Figure 1 
Results of Model Comparison 
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Figure 2 
Results of Model Comparison 
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As shown m the fIgures, both models predIct maximum concentratlOns near the facility, 
wIth concentratlOns declmmg as the distance from the facIlity increases. And both 
fIgures show that ISCST3 consIstently predicts hIgher concentratIons than the Russian 
model 2 km and greater from plant Wlthm 2 km of the plant, however, the results are 
mIxed. For PM, the RussIan model predIcts concentratlOns sigmflcantly higher than 
ISCST3 For NOx, however, ISCST3 generally predIcts hIgher concentrations than the 
RussIan model. 

2.3.4 Suggested Tasks for City Staff to Continue Progress. 

EPT recommends that the City conduct the followmg tasks m Its effort to further the 
progress that has been made 

• Begm usmg ISCST3 on a regular basis to gam famIlIarity and expertIse, and to 
remforce the trammg For example, sort the mventory spreadsheet by magmtude of 
emiSSlOns and model the maXImum emItters. Or model individual facilltIes, or groups 
of faCIlItIes m close proXImIty to each other. 

• ReceIve from Hydromet the meteorologIcal data collected from the three EPT 
momtonng statlOns Use MPRM to create meteorologIcal data files compatible with 
ISCST3 Try usmg the meteorologIcal data flIes m ISCST3. 

2.4 Air Monitoring Stations 

As part of the aIr pollutIOn task. three new momtonng statIOns were mstalled in and 
around Novokuznetsk The purpose of the statIOns is to conduct samplmg for ambIent 
concentratIOns of fme partIculate matter (PMlO) and to contmuously record local 
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meteorologIcal data Data collected from momtoring stations can be used for the 
followmg purposes' 

• Assessmg the seventy of aIr pollutIOn m Novokuznetsk 
• Determmmg the spatIal and temporal vanatIOns m aIr pollutIOn levels 
• Trackmg long-term trends m aIr pollutIOn 
• Determmmg background concentratIOns (i e., the portIOn of ambIent concentratIOns 

not attnbutable to the emIssion sources bemg studIed) 
• ValIdatmg dIsperSIOn model predIctIOns 
• ProvIding local meteorologIcal data for use m dIspersIOn modelmg 
• Evaluatmg the transport of pollutants into and away from Novokuznetsk 

The three EPT stations are complImented by 8 existmg RussIan statIOns, scattered 
throughout the Novokuznetsk area The 8 Russian statIOns are used to conduct samplmg 
for a number of dIfferent pollutants and to record meteorologIcal data However, the 
meteorologIcal data are only recorded approximately 3 tImes per day, based on an 
mstantaneous observatIOn. Therefore, the meteorologIcal data from the 8 RUSSIan statIOns 
are not SUItable for use m a dIspersIOn model. 

2.4.1 Description of the Monitoring Stations. 

The three EPT momtonng statIOns are located (1) downtown, Just west of the CIty 
AdmImstratIOn bUIldmg; (2) 22 km east-northeast of the CIty AdmmistratIOn bUIldmg. 
along the north edge of the Tom RIver Valley, and (3) m the hIlls, 7 km south of the 
CIty AdmmistratIOn bUIldmg, adjacent to the hIghway polIce statIOn Dependmg on the 
wmd dIrectIOn, the two outlymg ~stations could serve as upwmd (background) and 
downwind monitonng statIOns. 

Each momtonng station IS eqUIpped with a control shelter (approxImately 3 meters tall) 
and a lO-meter tower AffIxed to the tower are a PMIO sampler and meteorologIcal 
eqUIpment to record the followmg data' wmd speed, wind dIrectIOn, temperature, solar 
radIatIOn, relatIve humIdIty, and preCIpItation InSIde the control bUIldmg IS a Campbell 
SCIentIfIC 2lX datalogger to record the meteorological data The datalogger also 
calculates and records the standard deVIation of wmd dIrectIOn, WhICh IS used to 
determme atmosphenc stabIlIty All meteorologIcal parameters are recorded at IS-mmute 
mtervals 

EPT supplIed Hydromet wIth a laptop computer complete WIth the software necessary to 
download meteorologIcal data from the dataloggers on a regular schedule EPT also 
proVIded the CIty with replacement parts (500 glass fIber fIlters and replacement brushes 
and beanngs) to keep the PMlO samplers operatmg for a mInImUm of 3 years 

2.4.2 Summary of Training. 

Hydromet staff have been tramed on mstallatIOn and operatIOn of the momtormg statIOns 
On-sIte trammg was also prOVIded for data logger programmmg and collectIOn of 
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meteorologIcal data. Key excerpts from the software and hardware manuals were 
translated mto RussIan The trainmg mstructions are mcluded in Appendix A. 

2.4.3 Suggested Tasks for City Staff to Continue Progress. 

EPT recommends that the CIty conduct the following tasks in its effort to further the 
progress that has been made: 

• Establish a PM 1 0 samplmg schedule based on the EPT recommendation, and begin 
samplmg. 

• Establish a regular schedule to download meteorologIcal data from the dataloggers to 
the laptop (e.g., every SIX days, to match the PMlO sampling schedule). 

• ProvIde the meteorologIcal data to the CIty for use m disperSIOn modeling. 
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Section 3 

Conclusions 

The AIr PollutIOn Task has provIded the CIty of Novokuznetsk wIth several new tools 
and trammg to aSSIst in the development of ItS air quality management program The 
VISIble emISSIOns program WIll enable the CIty to mom tor and mspect ItS numerous 
sources of particulate air pollutIOn at a mimmal cost. Three new momtonng statIOns wIll 
charactenze levels and trends of fme partIculate matter (PMlO) concentratIOns m and 
around Novokuznetsk. The statIOns wIll also record meteorologIcal data on a contInUOUS 
baSIS for use in refmed dIspersIOn modeling. With the ISCST3 model, the CIty is now 
able to conduct a wide varIety of refined modeling scenarios to assess aIr quality in 
Novokuznetsk and determIne the most effectIve air pollutIOn reductIOn measures. The 
ISCST3 model IS also lInked to the CIty'S extensive emISSIOn inventory to maXImIze 
versatilIty and accuracy. Because these tools provide valuable informatIOn at a relatively 
low cost, the CIty should be able to continue their use Indefmitely. 

Use of the tools developed through the aIr pollutIOn task WIll ultImately lead to 
sIgmficant air pollutIOn reductions m Novokuznetsk. These reductions WIll result in 
numerous benefIts to the CIty, mcluding Improved human health, less damage to property 
and the environment, lower medical costs, and a more productive labor force. 

WIth the emiSSIOn inventory, momtoring stations, and aIr dIsperSIOn model, the CIty WIll 
be able to assess its aIr pollutIOn at an unprecedented level of detail. It will be pOSSIble 
to determIne the areas withm the CIty subject to the hIghest pollutIOn levels, and the 
sources most responsible for those levels. With such mformatIOn, the City can determme 
the optImum approach to its air pollutIOn management program and predict the pollution 
reductIOns that WIll result. 

The mtroductIOn of new momtonng methods lIke ViSIble EmISSIons and stack testmg 
(assIsted by eqUIpment and trammg proVIded by EPT) WIll produce Immediate air 
pollutIOn reductIOns and economIC benefIts. These methods WIll give the CIty the means 
for air pollutIOn enforcement EmISSIOn fees can now be assessed based on actual (as 
opposed to underreported) emISSIOns; but more Importantly, the City now has the 
capabIlIty to IdentIfy gross emItters and impose correctIve actIOns 

Finally, the tools developed m the aIr pollutIOn task will augment some of the programs 
under other tasks. For example, the auditmg program has already demonstrated 30 
percent reductIOns In partIculate matter emISSIOns from 7 bOIler houses from tune-ups and 
InstallatIOn of automated eqUIpment The IntroductIOn of properly-prepared coal has also 
resulted In 30 to 90 percent reductIOns In partIculate matter emISSIOns The CIty now has 
the ablhty to pnontIze the remaInIng bOllerhouses by seventy of pollutIOn and expand the 
program CItY-WIde In a logIcal order 
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