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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 Findings
Round 1 Audit In Novokuznetsk

I Introduction

A team of US environmental specialists i air quality, water and wastewater, solid waste,
energy, and worker health and safety visited Novokuznetsk, Russia, between 12 September
and 20 October 1994 to work with local engieers, scientists, and regulators in evaluating
the environmental conditions of mdustry Two large steel complexes were audited, while
two other facilities, a ferroalloys plant and an aluminum smelter withdrew from the pro-
gram The withdrawal of the ferroalloys and aluminum plants was apparently prompted
by concern about potential risks to commercial arrangements these two companies have
been pursuing since their inttial agreement to participate in the program

The findings of the audits of the two steel plants are described below At the time the
American specialists left Novokuznetsk, English versions of the reports were unavailable,
so conclustons and recommendations actually presented m the reports (which were pre-
pared by the Russian teams) may differ somewhat from those presented below

I Emission to Atmosphere - Findings

The coke batteries i both Zapsib and KMK release volatile organic material to atmo-
sphere during at least a portion of their operating cycle Coke oven doors do not always
seal tightly, permuitting some leakage, and sometimes 1gnition of orgamic matter Improved
maintenance was suggested, but Zapsib claims the problem 1s 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 1nstalling modern coking facilities that would have reduced
emissions

At Zapsib, 1t 1s believed that particulate emissions from the coke quenching system might
be reduced with the mstallation 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 variety of fuels during the course
of a shuft Without automatic firing control equipment, operators must manually regulate
the air-to-fuel ratio, resulting 1n frequent hydrocarbon-rich stack emissions Automatic
combustion controls would correct thus condition, but such capital improvements are pres-
ently out of reach because of funding limitations

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 1n the Russian stee] plant runners need to be replaced too frequently for covering to
be feasible A more durable material needs to be purchased (or developed domestically)
and installed so these runners can be covered Covering would reduce the emuission of
metal fume (fine particulate matenal), improve safe working conditions near the blast
furnaces, and reduce heat losses

Aur pollution control equipment n these Russian steel mills 1s not as well mamtained as 1t
151 US steel mills The Russian factories apparently find the cost of mamtamning an
mventory of replacement parts prohibitive, and have not taken the time to straighten de-
formed plates 1n the electrostatic precipitators to improve performance (Their electro-
static preciprtators are more than 10 years old, and lack some of the more modern design
features that have made such umts in the west reliable and effective i 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 fabric for baghouse fil-
ters, although much more heat-resistant materials are available in the west Existing bag-
houses 1n the two Novokuznetsk steel mills must cool hot stack gases by dilution with
cool outside air 1n order to avoid damaging the fabric Nevertheless, temperature excur-
stons sometimes occur and baghouse fabric can be damaged When affordable high temp-
erature filter fabric becomes available, 1t should replace low temperature fabric now used
in hot gas streams Baghouse collectors might also replace the existing, older, inefficient
electrostatic precipitators (Alternatively, more reliable, properly designed, modern
electrostatic precipitators might be installed on hot gas streams to reduce the need for
dilution air, and to improve the buoyancy of stack gases to improve dispersion during
atmospheric 1mversions )

III Wastewater - Findings

The KMK Steel complex intends to discontinue discharging wastewater and has partially-
constructed facilities for settling suspended solids and filtering the remaiming particulate
matter Construction of these treatment facilities has been suspended because of lack of
funding It was claimed that another 2 or 3 years would be needed to complete construc-
tion and make other changes within the complex before wastewater discharge could be
eliminated Although substantial capital expenditures would be needed to complete the



unfinished construction, 1t appears that KMK may be sigrificantly underestimating the
difficulty of eliminating industrial wastewater discharges A stepwise approach to reduc-
tion or elimination of wastewater should be pursued at both KMK and Zapsib to assure
that excessive corrosion, and scaling of pipes and equipment does not occur as a result

Both KMK and Zapsib expressed an interest mn reducing the salt load in their industrial
wastewater Much of the salt in Zapsib's wastewater 1s brought nto the plant with their
raw water supply, which includes water discharged from the adjacent electric power plant
KMK's salt load 1s 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 investigated, 1 order for the salt to be reused mstead
of discharging 1t with plant wastewater The proposed process has been used in the chlor-
alkali industry, but 1s not known to have been applied to water softener regenerant salt
The proposed approach needs further technical confirmation before capital resources are
commutted

Industrial wastewater from the Zapsib rolling mull 1s discharged when recirculating water
accumulates too much suspended matter A circular clarifier should be mstalled to re-
move solids, thereby reducing or eliminating wastewater discharges from this portion of
the facility

Zapsib and KMK lack modern equipment for the chemical analysis of heavy metal pollut-
ants that are normally present in steel mill wastewater at low concentrations Both plants
need to secure the capital needed to obtamn the proper nstrumentation (atomic absorption
spectrometers or mduction-coupled plasma analyzers) so the plants can perform routine
monitoring of their wastewater streams

IV. Solid Waste - Findings

The largest-volume solid waste stream from either of the two steel complexes 1s 1ron ore
tailings from KMK's ore enrichment operations at the sintermng plant The taillings are
stored 1n two completed piles, located on the banks of the Kondoma Ruiver, and at a third
active impoundment in a nearby valley The two completed piles are uncovered and are
reportedly the source of dust and potentially, metalliferous leachate The tailings do not
support plantlife (probably because of nutrient deficiency) and there 15 visible evidence of
erosion There are currently no known economically means of recovering the remaiming
mineral values from these tailings, which include non-magnetic ron oxide, gold, and other
metals A suggestion has been made to revegetate the two mactive piles, both to control
erosion and suppress dusting

Zapsib maintains a sludge pond which 1s constructed above grade, adjacent to a river, and
which was constructed with plant waste products as construction materials The surtability
of these materials for construction of the berm i not known Local regulators want
Zapsib to close the pond before the hydrostastic pressure within the pond exceeds the
berm's bearing capacity The pond has observable seeps , and has never accumulated
enough water to return to the plant This indicates that the pond 1s leaky The seeps and



perimeter groundwater should be routinely momutored 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 air pollution control systems have sufficiently
high iron values that they might be recycled back into the process Zapsib 1s reportedly
evaluating this option

V  Energy - Findings

Most of the energy-saving measures that were identified apply to both of the steel plants
In many cases, routine or preventative maintenance programs comprise the recommenda-
tion For example, steamline insulation replacement or steam leak repair could lead to
significant energy savings

Building heat 1s not now being recovered at either facility Recovery of heat from build-
g ventilation air 1s practiced economically m some U S mdustrial facilities and should
be 1nvestigated (at least 1n the rolling mlls) n anticipation of the time when Russia's fuel
and energy costs approach those of the world market

Energy 1s dissipated whenever steam pressure 1s reduced and the lower pressure steam 1s
desuperheated As an alternative to throtthing and desuperheatmg, useful energy can be
recovered 1f (large quantities of) steam can instead be passed through an energy recovery
turbine An exhaustive survey of energy recovery opportunities was not feasible during
the limited period of the audits

Currently, coal gas 1s recovered as a fuel for fired equipment 1n the plants Carbon mon-
oxide 1n Zapsib's converter gas 1s not now recovered, but 1t might be economically re-
coverable and upgraded to further reduce reliance on outside fuel sources Zapsib was
aware of this possibility, and needs capital to explore and implement such a project

Large motors with varable loads such as fans with duct louvres, or pumps with throtthing
valves are sometimes outfitted with variable speed (electronic) speed controllers Such
variable speed control equipment 1s not now used at the steel plants, and should be
evaluated

VI. Worker Health and Safety - Findings

Manufacturing and mdustrial facilities m the US provide their workers with the equip-
ment and training necessary to protect against accidents and lost time injuries, and occu-
pational diseases Although both Zapsib and KMK provide workers i high risk areas
with some form of protection, additional protective equipment and a formal safety (tramn-
ing and record keeping) programs are recommended Most workers lack ear plugs, hard-
hats, safety shoes, respirators, and other equipment 1n areas where they would normally be
required 1 most western factories



Many of the most difficult working conditions 1n the steel plants occur in high tempera-
ture areas Because of this, 1t was recommended that the plants seek funding to purchase
instrumentation to monutor the radiant heat index, which can be correlated to worker heat
stress

The overhead crane operator 1n the steel pickling room at Zapsib 1s exposed to warm,
humid acid vapors The crane car needs to be ventilated to protect the operator

VII Conclusions

Most, 1f not all of the major pollution sources m each of the steel plants were already
known to the plant personnel The main reason correcttve action has not been taken 1s
that capital 1s too linmted for even the most urgently needed capital improvement projects
Many of the simplest and least expensive measures have already been implemented This
leaves the cost-prohibitive projects to be undertaken when funding 1s available, probably
i connection with the overall plant modernization program

The means of attracting capital 1s unfamuliar to the steel plant management (and to virtual-
ly all companies 1n the eastern bloc) Accounting practices had previously served the
purposes of a production-driven economy, but records do not cover much of the cost,
material consumption, and marketing analysis data major mvestors would require Both
debt financing and market forecasting are foreign concepts, and litigation as 1t 1s pursued
in the US 1s unknown Consequently, some of the motivation for taking action on envi-
ronmental or worker safety matters 1s dimmished The benefits of reducing energy con-
sumption are easier to justify, especially if there 15 a short payback period

Both plants expressed an interest in achieving "zero discharge," that 1s, elimmation of any
wastewater leaving the facility KMK was actively pursuing such a project, but ran out of
money before they could complete planned modifications Zero discharge has been
achieved in some industrial facilities 1in the U S, but the cost and technical requirements
are formidable Although there 1s a Russian mstitute that specializes i industrial water
management, a member of Zapsib indicated that the institute has not solved practical
industrial water problems facing industry, and expressed an interest m accessing U S
expertise This may be an area where U S technical know-how can be shared with local
professionals

The biggest problem facing the steel plants 1s securig capital financing to modermze old
facilities Environmental improvements and energy efficiencies would result from capital
mmprovements of basic production systems Consequently, the plant management find 1t
difficult to justify capital investments solely to improve environmental performance
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