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MEMORANDUM CHMHILl 

TO Steffen Plehn 
Novokuznetsk Project Manager 

FROM JIm MavIs 
AudIt Team Leader 

DATE November 30, 1994 

SUBJECT Report of Fmdmgs 
Round 1 AudIt In Novokuznetsk 

I IntroductIOn 

A team of U S enVIronmental specialists m arr qualIty, water and wastewater, solId waste, 
energy, and worker health and safety Vlsited Novok:uznetsk, RUSSIa, between 12 September 
and 20 October 1994 to work With local engmeers, SCIentIsts, and regulators m evaluatIng 
the enVironmental conditIons of mdustry Two large steel complexes were audIted, whIle 
two other faCIlItIes, a ferro alloys plant and an alummum smelter WIthdrew from the pro
gram The Withdrawal of the ferro alloys and alummum plants was apparently prompted 
by concern about potential nsks to commercIal arrangements these two comparues have 
been pursumg smce theIr lllltIal agreement to partiCipate m the program 

The findmgs of the audIts of the two steel plants are descnbed below At the time the 
Amencan speCialists left Novokuznetsk, EnglIsh verSIOns of the reports were unavailable, 
so conclUSIOns and recommendatIOns actually presented m the reports (whIch were pre
pared by the RUSSIan teams) may differ somewhat from those presented below 

IT EmISSIOn to Atmosphere - Fmdmgs 

The coke batterIes m both Zapslb and KMK release volatIle orgamc matenal to atmo
sphere durmg at least a portIOn of theIr operatIng cycle Coke oven doors do not always 
seal tightly, permItting some leakage, and sometlmes IgmtIOn of orgarnc matter Improved 
marntenance was suggested, but Zap sIb clalms the problem IS caused by poorly dISCIplIned 
workers Pollutant discharge was also eVIdent, espeCially at KMK, at the end of the oper
atIng cycle, when the cells are reopened to atmosphere Part of ZapsIb's capital Improve
ment program Includes InstallIng modem cokmg faCIlItIes that would have reduced 
emISSIOns 

At ZapsIb, It IS belIeved that partIculate emISSIOns from the coke quenchIng system mIght 
be reduced WIth the InstallatIOn of baffles, and the use of better qUality "technical" water 
Such Improvements were part of the company's capItal Improvement program, and the 



baffles may have already been Installed, accordIng to one source 

BOIlers and other combustIOn devIces are operated on a vanety of fuels dunng the course 
of a smft WIthout automaTIc fmng control eqUIpment, operators must manually regulate 
the rur-to-fuel ratIo, resultIng In frequent hydrocarbon-nch stack emlSSIOnS AutomaTIC 
combustIOn controls would correct tills condItIOn, but such capItal unprovements are pres
ently out of reach because of fundIng hmltaTIons 

PartIculate emISSIOnS are released as molten Iron and slag flow from blast furnaces 
through uncovered floor runners In the U S these runners are covered, but the matenals 
used In the RUSSIan steel plant runners need to be replaced too frequently for covenng to 
be feasIble A more durable matenal needs to be purchased (or developed domestIcally) 
and Installed so these runners can be covered Covenng would reduce the emISSIOn of 
metal fume (fine parhculate matenal), Improve safe workIng condlTIons near the blast 
furnaces, and reduce heat losses 

AIr pollutIon control eqUIpment In these RUSSIan steel mIlls IS not as well mruntruned as It 
IS m U S steel mIlls The RUSSIan factones apparently find the cost of mamtrumng an 
Inventory of replacement parts prOmbiTIVe, and have not taken the TIme to strrughten de
formed plates ill the electrostatIC preCIpItators to unprove performance (TheIr electro
staTIC preCIpItators are more than 10 years old, and lack some of the more modem deSIgn 
features that have made such uruts In the west relIable and effeCTIve In controllIng partICU
late emISSIOnS The electrostatIc preCIpItators at Novokuznetsk's two steel plants may also 
be undersIzed) Better emISSIOn control eqUIpment would reqUIre expendIture of scarce 
capItal 

At present, RUSSIan mdustry only has access to low-temperature fabnc for baghouse fil
ters, although much more heat-reSIstant matenals are avrulable m the west EXlstmg bag
houses In the two Novokuznetsk steel mllls must cool hot stack gases by dIlutIOn With 
cool outSIde rur m order to aVOId damagmg the fabnc Nevertheless, temperature excur
SIOns somehmes occur and baghouse fabnc can be damaged When affordable mgh temp
erature filter fabnc becomes avaIlable, It should replace low temperature fabnc now used 
m hot gas streams Baghouse collectors mIght also replace the eXIstmg, older, IneffiCIent 
electrostatIC preCIpItators (AlternatIvely, more relIable, properly deSIgned, modem 
electrostatIC preCIpItators mIght be mstalled on hot gas streams to reduce the need for 
dIlutIOn rur, and to unprove the buoyancy of stack gases to Improve dIsperSIOn dunng 
atmosphenc InVersIOns ) 

In Wastewater - Fmdmgs 

The KMK Steel comple'\: Intends to dIscontInue dIschargIng wastewater and has partially
constructed faCIlIties for settlIng suspended sohds and filtenng the remrurung partIculate 
matter ConstructIOn of these treatment facIhties has been suspended because of lack of 
fundIng It was clrumed that another 2 or 3 years would be needed to complete construc
tion and make other changes WItilln the complex before wastewater dIscharge could be 
elImInated Although substantIal capItal expendItures would be needed to complete the 



unfimshed constructIon, It appears that KMK. may be sigruficantly underestImatmg the 
dIfficulty of ehmmatmg mdustnal wastewater dIscharges A stepWise approach to reduc
tIon or elImmatIOn of wastewater should be pursued at both KMK and Zapslb to assure 
that exceSSIve corrosIOn, and scalIng of pIpes and eqUIpment does not occur as a result 

Both KMK and Zapslb expressed an mterest m reducmg the salt load m theIr mdustnal 
wastewater Much of the salt m Zapslbrs wastewater IS brought mto the plant WIth theIr 
raw water supply, wmch mcludes water dIscharged from the adjacent electnc power plant 
KMKrs salt load IS largely the result of water softener regeneratIon and bOIler blowdown 
It was suggested that collectIOn and reconstItutIOn of water softener regenerant salt by 
conventIonal chemIcal processes be mvestIgated, m order for the salt to be reused mstead 
of dlschargmg It WIth plant wastewater The proposed process has been used ill the chlor
alkalI mdustry, but IS not known to have been applIed to water softener regenerant salt 
The proposed approach needs further technIcal confmnatIon before capItal resources are 
comrmtted 

Industnal wastewater from the Zapslb rollmg mIll IS dIscharged when recIrculatmg water 
accumulates too much suspended matter A CIrcular clanfier should be mstalled to re
move solIds, thereby reducmg or ehmmatmg wastewater dIscharges from tills portIOn of 
the faCIlIty 

Zapslb and KMK lack modem eqUIpment for the chemIcal analYSIS of heavy metal pollut
ants that are normally present m steel mIll wastewater at low concentratIons Both plants 
need to secure the capItal needed to obtam the proper mstrumentatIOn (atomIC absorptIOn 
spectrometers or mductIon-coupled plasma analyzers) so the plants can perform routme 
momtonng of theIr wastewater streams 

IV. SolId Waste - FIndIngs 

The largest-volume solId waste stream from eIther of the two steel complexes IS Iron ore 
tarlmgs from KMKrs ore ennchment operatIOns at the smtermg plant The taIlmgs are 
stored m two completed plIes, located on the banks of the Kondoma RIver, and at a th1rd 
actIve Impoundment m a nearby valley The two completed plIes are uncovered and are 
reportedly the source of dust and potentIally, metallIferous leachate The taIlmgs do not 
support planthfe (probably because of nutrIent defiCiency) and there IS VISIble eVIdence of 
eroSIOn There are currently no known economIcally means of reCOverIng the remammg 
mmeral values from these tarlmgs, wmch mclude non-magnetIc Iron OXIde, gold, and other 
metals A suggestIOn has been made to revegetate the two mactIve plIes, both to control 
erOSIOn and suppress dustmg 

Zapslb maIntams a sludge pond wmch IS constructed above grade, adjacent to a rIver, and 
whIch was constructed WIth plant waste products as constructIOn materIals The SUItabIlIty 
of these matenals for constructIOn of the berm m not known Local regulators want 
Zapslb to close the pond before the hydrostastic pressure WIthm the pond exceeds the 
bermrs bearmg capaCIty The pond has observable seeps, and has never accumulated 
enough water to return to the plant Tms mdicates that the pond IS leaky The seeps and 
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penmeter groundwater should be routmely morutored for metals, and the plant needs up
to-date analytIcal eqUIpment such as an atomiC absorptIOn spectrometer to perform these 
analyses 

Some solId materIals that are captured m rur pollutIOn control systems have suffiCIently 
hIgh Iron values that they mIght be recycled back mto the process Zapslb IS reportedly 
evaluatmg tlus optIOn 

V Energy - Flndmgs 

Most of the energy-savmg measures that were IdentIfied apply to both of the steel plants 
In many cases, routme or preventatIve mamtenance programs compnse the recommenda
tIon For example, steamhne msulatIOn replacement or steam leak. repaIr could lead to 
sigruficant energy savmgs 

BUIldmg heat IS not now bemg recovered at eIther faCIlIty Recovery of heat from bUIld
mg ventIlatIon arr IS prachced economIcally m some U S mdustnal facIhhes and should 
be mvestlgated (at least m the rollmg mIlls) m antICIpatIOn of the tJ.me when RUSSia's fuel 
and energy costs approach those of the world market 

Energy IS dISSIpated whenever steam pressure IS reduced and the lower pressure steam IS 
desuperheated As an alternatIve to throttlmg and desuperheatmg, useful energy can be 
recovered If (large quanhties of) steam can mstead be passed through an energy recovery 
turbme An exhaustIve survey of energy recovery opportumhes was not feaSIble dunng 
the lImited penod of the audIts 

Currently, coal gas IS recovered as a fuel for fired eqUIpment m the plants Carbon mon
OXIde m ZapsIb's converter gas IS not now recovered, but It mIght be econOmIcally re
coverable and upgraded to further reduce relIance on outSide fuel sources ZapsIb was 
aware of tills pOSSIbIlIty, and needs capItal to explore and Implement such a project 

Large motors WIth variable loads such as fans With duct louvres, or pumps WIth throttlmg 
valves are sometImes outfitted With vanable speed (electroruc) speed controllers Such 
vanable speed control eqUIpment IS not now used at the steel plants, and should be 
evaluated 

VI. Worker Health and Safety - Fmdmgs 

Manufactunng and mdustnal faCIlItIes m the U S prOVIde theIr workers With the eqUIp
ment and tralrung necessary to protect agamst aCCIdents and lost tIme mjurIes, and occu
patIOnal dIseases Although both Zapsib and KMK prOVIde workers In rugh nsk areas 
WIth some form of protectIOn, addItIOnal protectIve eqUIpment and a formal safety (trrun
mg and record keepmg) programs are recommended Most workers lack ear plugs, hard
hats, safety shoes, respIrators, and other eqUIpment ill areas where they would normally be 
reqUIred ill most western factones 
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Many of the most dIfficult workmg conditlOns m the steel plants occur In hIgh tempera
ture areas Because of thIs, It was recommended that the plants seek fundmg to purchase 
mstrumentatlOn to momtor the radIant heat mdex, wmch can be correlated to worker heat 
stress 

The overhead crane operator m the steel pIcklmg room at Zap sIb IS exposed to warm, 
humId aCId vapors The crane car needs to be ventIlated to protect the operator 

VII Conclusions 

Most, If not all of the major pollutIOn sources m each of the steel plants were already 
known to the plant personnel The mam reason correctIve actIOn has not been taken IS 
that capItal IS too lImIted for even the most urgently needed capItal Improvement projects 
Many of the sunplest and least expenSIve measures have already been Implemented ThIs 
leaves the cost-prohIbItIve projects to be undertaken when fundmg IS avaIlable, probably 
m connectIon WIth the overall plant moderrnzatlOn program 

The means of attractmg capital IS unfamIlIar to the steel plant management (and to vIrtual
ly all compames m the eastern bloc) AccountIng practIces had prevIOusly served the 
purposes of a productIon-dnven economy, but records do not cover much of the cost, 
matenal consumptIOn, and marketmg analYSIS data major mvestors would reqUlre Both 
debt financmg and market forecastmg are foreIgn concepts, and lItIgatIOn as It IS pursued 
m the U S IS unknown Consequently, some of the motlvatlOn for takmg actIOn on enVI
ronmental or worker safety matters IS dImInIshed The benefits of reducmg energy con
sumptIOn are eaSIer to JUstIfy, espeCIally If there IS a short payback penod 

Both plants expressed an mterest m achIevmg "zero discharge," that IS, ehmmatIOn of any 
wastewater leaVIng the faCIlIty KMK was actIvely pursumg such a proJect, but ran out of 
money before they could complete planned modIficatIOns Zero dIscharge has been 
acmeved In some mdustrIal faCIlItIes m the US, but the cost and technIcal reqUlrements 
are formIdable Although there IS a RUSSIan mstItute that speCIalIzes m Industnal water 
management, a member of Zapsib mdicated that the InstItute has not solved practIcal 
mdustnal water problems facmg mdustry, and expressed an mterest m accessmg US 
expertIse Tlns may be an area where U S techrucal know-how can be shared WIth local 
profeSSIOnals 

The bIggest problem facmg the steel plants IS securmg capItal financmg to moderrnze old 
facIlItIes EnvIronmental Improvements and energy effiCIenCIes would result from capItal 
Improvements of baSIC productIon systems Consequently, the plant management fmd It 
dIfficult to JUStIfy capItal mvestments solely to Improve envIronmental performance 
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