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INTRODUCTION.

ThIS report constitutes an envIronmental sIte assessment conducted as part of Round I audItmg
aCtivItIes under delIvery order 9 The audIt, or more accurately descnbed as a pollutIOn
prevention assessment, was conducted at the Enaloevo MetallurgIcal Plant. Smce It was one of the
first audIts and deSIgned m part to be mstructIve to local UkraInIans, only the water recyclmg and
solId waste Issues assocIated WIth the operatIon were exammed

The facIlIty IS a steel mIll that IS typIcal m deSIgn and operatIon for the regIOn. A process flow
sheet for the plant IS gIven m FIgure 1. The plant IS approxImately 100 years old and It may be
noted that the current thmkmg among upper management IS older. The upper management of thIS
operatIon was uncooperatIve dunng thIS assessment, but operatmg plant personnel were helpful
and quite interested III identifymg ways to improve the effiCIency of theIr operations. There IS

however a hierarchal structure of command, whereby mdIvidual departments simply WIll not act
on their own lll1tiative to correct problems. A very slIDple example is significant water losses that
were IdentIfied by drainage from waste pIles. When the audit team suggested diking these
discharges so that they could be collected and recycled, plant personnel commented that this
would reqUire approval from theIr technIcal director In additIon, no photographs were allowed to
be taken dunng the SIte study.

The study IdentIfied over 40 mIllIon U.S. dollars m recyclmg opportunItIes, and
recommendatIOns that the faCIlIty begm some feaSIbIlIty studIes to address the economICS of
engmeenng projects are made m thIS report The author does doubt, based on management
attItude. that any of these recommendatIOn WIll be Implemented or even assessed. DespIte this,
the exerCIse was useful from several standpomts FIrSt, the concept and value of conductmg
detaIled matenal balances to quantIfy recyclmg opportunItIes was demonstrated to Ukrmmans that
took part m thIS audIt Second and perhaps most Important. because the faCIlIty IS SImIlar to other
steel mIll operations m the regIOn, the opportunItIes IdentIfIed are equally applIcable The general
approach to the study and analySIS are now berng applIed WIth greater success at the Azovstal
MetallurgIcal Plant and the HItch Steel Plant rn Manupol.
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OVERVIEW OF ENAKIEVO METALLURGICAL PLANT.

The Enaklevo MetallurgIcal Plant IS located m the city of Enaloevo m the Donetsk Oblast. It IS
operated and owned by Gorlovka - Enaklevo mdustnal agglomerate. Enaklevo IS a very old City
located near the Bulavm RIver, 60 km north of Donetsk The plant covers the area of 285 4
hectares The number of employees IS reportedly 11,700 people, however the management of the
facIhty would not provIde accurate mformatIon on current prodUCtiVIty levels It IS beheved that
the facility IS actually operatmg below 40% capaCIty and more than 50% of the employees have
not shown up to work m the last 3 months because salanes have not been paId

The nameplate capaCIty for thIS Iron mill IS .

~ agglomerate - 3.5 mIllIon tons per year;
~ pIg Iron - 3.0 mIllIon tons per year;
~ steel - 3.2 milbon tons per year;
~ rolled products - 3.0 l;mllIon tons per year.

Annual productions for the last 2 years amounted to ( m millIon tons per year).

Product 1995 1996

Agglomerate 1,147 1,248

PIg Iron 1,006 1,137

Steel 1,001 1,332

Rolled products 0,847 1,077

In 1996 the production of the agglomerate amounted to 35 7 % of nameplate capacIty, pIg Iron ­
37.9%. steel - 41.63 %, rolled products - 35 9% These are unofficIal estImates, provIded by a
techmcal department manager who does not want to be IdentIfied m the report.

Water Supply and Consumption Characteristics.

The water supply to the subject faCIlIty relIes heaVIly on a hIghly meffiClent recyclmg
scheme A number of the plant's process operations, mcludmg their Central Heatmg and Power
Plant - Gas Vapor System, Oxygen and Blast Furnace and Oxygen Converter Shops, and
operatIons mvolvmg granulatIOns of slags, have their own local water supply sources. The
remamder of the plant's operatmg departments rely on a general recyclIng scheme that IS
supplIed by a maSSIve coolIng pond for ItS process water.

The charactenstlc of the local water supply systems for the dIfferent productIon
departments are descnbed below.

Central Heating and Power Plant - Gas Vapor System.

The water supply to thIS operation IS based on a combmation of both fresh water makeup
and recycled water. Water IS pnmanly used for heat exchanger applIcations, mcludmg au stream
and OIl coolIng applIcations One of the pnnclple applIcations IS m heat exchanger applIcations for



turbmes, as well as for coolmg large feed and condensate pumps. Coolmg water IS discharged
from the operation directly to the faCility's coolmg pond, which IS part of the focus of thiS
pollutIOn prevention assessment

The water recycling operation for the turbme condensers IS pnmanly compnsed of the
followmg pieces of eqUipment· three (3) massive coolmg towers, each havmg an IrrIgatIOn area of
approximately 1600 m2

, and a gravity feed plpelme that IS roughly 1400 mm m diameter

The recycled water circulation rate vanes accordmg to the number of workmg turbo
blowers and turbo generators For five operatmg UnIts, the cIrculatmg consumption amounts to
approxunetely 14000 cm per hour. The ratIO of fresh water to recycled m the system typically
vanes between 0.14 and 0 26 throughout the year.

The fresh water supply can be descnbed as brackIsh and there are consIderable equipment
foulmg problems. The foulmg IS a result of calcIUm carbonate and river sedIment dePOSItS.The
preparatIOn of make up water for steam generators is based on a water treatment facihty that
uses the followmg process steps: pretreatment with lime additIOn, clarificatIon, filtration, two­
stage sodIUm (Na) catlOnIzatlOn. The mam eqUipment in the water treatment plant are:

-3 clanfiers d= 9m.
- eqUipment for preparatIOn and dosmg of hme solutIOn.
- 8 mechamcal filters d= 3m
-9 Na-catlOnIzmg filters for a 1st stage operation d=3m
- 5 Na - catlOnIzmg filters for a 2nd stage operation d=3m
The capacity of the water treatment operatIOn IS on the average 352 cm per hour, but the

effiCiency IS low.

Oxygen Shop.

Water m the shop IS agam used for heat exchanger purposes Water cooled umts are
mostly end-pipe gas coolers and 011 coolers for compressors, aIr coolers for electnc motors and
011 coolers for turbme expanSIOn engmes The water supply used for coolmg these UnIts IS also
based on a recycling system.The recyclmg system IS compnsed of a large centnfugal pump that IS
qUite old and coolIng towers deSIgned WIth a film Irngator area of 1600m2

• GraVIty feed and
pressure pIpe lInes are the baSIC faCIlIties of the recycle system. The water recirculatIOn rate IS
typIcally 13,300 cm per hour. The average annual ratIO of fresh water feed to recycled IS 0.28.

Part of the water from recyc1mg system (122 cm per hour) goes to the agglomeration
shop. Fresh feed water IS used to compensate for losses from the recycle system. The local
recycle system has senous eqUipment scaling problems due to calCIUm carbonate denved from the
nver water

The eqUipment foulmg problem is noteworthy in this operatIon as well as most of the heat
exchange applIcations throughout the plant because of Its ImplIcatIon to energy conservation
Issues Although the plant would not permit any direct thermal measurements dunng the SIte
mvestigatlOn, some mtemal surfaces for heat exchange eqUIpment were examined These
surfaces showed up to several mm to perhaps cm bUildup of calCIUm depOSIts. Under such
condwons, the effiCiency of thermal heat exchanger operatIOns IS lIkely only operatmg at perhaps
15 % or less than the thermal effiCiency of bare metal. We attempted to make thIs pomt WIth plant
operatmg personnel and recommended they conSIder Simple technIques lIke mstallmg more
effiCient settlers or knock out drums m the water softenIng stages, as well as longer settling times
and the use of polymenc coagulatIOn agents durmg pretreatment. Unfortunately, plant operators



and management dId not take these comments senously and mdlcated that there are no funds
avatlable for any Improvements to theIr operatIOn.

Agglomeration Shop.

Water supply IS used for coolIng pIpes on agglomeratIon UnIts, for valves and for cutters for
lIme burnIng furnaces, oll systems for bag houses and exhaust fans, and for dust washmg from
scrubbers, wettmg of charge and coolmg of returns of agglomerate streams

The water supply to the agglomeratmg UnIts IS part of the recycled water supply system for the
oxygen shop The dIscharge IS about 96 0 cm per hour Other consumers m thIS department use
recycled water at a rate of about 26 em per hour. All dIrect consumers except for operatlons
mvolvmg the wettmg of charge and coolmg of return water, dIscharge theIr waste water dIrectly
to a sewer system. The plant personnel would not disclose where the sewer ultimately deposits
but we belIeve It IS to the local flver.

Blast Furnace Shop.

ThIS operatIon relIes on two recyclmg systems for ItS water supply

Coolmg Pond Recychng

ThIS system provIdes coohng for vanous blast furnace elements, and also for coohng of pIg Iron
on the pourmg UnIts and m the cars In addItlon, small amounts of water are used for the
preparatlon of fireproof solutIons and hme mIxtures, and also for watenng of the workmg lots
for dust suppressIOn purposes Water that IS supphed to the blast furnace from the coolmg pond
IS returned to the coohng pond

Gas Cleamng OperatIOn Recyclmg

Each blast furnace IS eqUIpped WIth dry dust catchers and wet scrubbers (both conventIOnal and
VenturI-type). ReCIrculated water IS fed to the scrubbers to remove partIculates from process au
streams Water from the plant coolmg pond along WIth vanous sources of waste water supply thIs
operatIOn.

The pnmary components of the recycle system are:

- clrculatmg pumping statIOn;
- transfernng pumpmg statIons ;
- radIal settlers (d=36m - 2, d=30m - 2);
- sludge pumpmg statIOns;
- graVIty and sludge pipe hnes, graVIty settlmg basms;
- forced draft coolmg tower.

Waste waters derived from gas cleaning operatIons are sent to radial settlers through gravity
settlers or pans. Clanfied water IS supphed to the circulatmg pumpmg statIOn and then, WIthout
coolmg, to the gas cleanmg facl1It1es by means of pumps SedIment from radIal settlers IS pumped
mto the sludge pond m the form of a VISCOUS sludge that IS about 20 to 50% sohds on a weIght
baSIS

The water recychng rate IS about 3100 cm per hour, and the ratIo of fresh to recycled water IS



typically 0 16 There appears to be a sIgmficant blowdown practice WhICh thus reqUIres a large
amount of makeup water from the pond and we suspect hIgher fresh water feed than was
estimated from flowmeter measurements observed dunng the audit

Although there IS a low value for the ratio of water recychng, the generation of sedlments of
calcIUm carbonate IS a major problem m the recyclmg system It IS caused by the pecuhantIes of
the technologIcal process (hIgh concentration of carbon dIOXIde m the blast furnace gas, presence
of calCIUm compounds m the dust, conductmg of the process under pressure) The total salt
content of the water m the recycle stream IS about 30% Recycled water IS addltIonally polluted
by cyantdes ( up to 0 5 g/cm), thIocyanate (up to 8 8 g/cm) and phenols (0 I g/cm). The phenols
lIkely come from the neighbounng merchant Coke -ChemIcal Plant who deposits some of theIr
waste process waters m the steel mill sludge and coohng ponds. The concentratIon of
ammomum IOns was measured to be 88 g/cm.

Oxygen-converter shop.

Water for the oxygen-converter and blast furnace shops IS supplIed by two sources.

Clean Water RecyclIng.

ThIS system proVIdes coolmg water for the tuyeres of the converters, bag houses, wet
scrubbers, and covers of the repamng aperture on the bOilers Spent heated water IS fed to the
graduators for coolIng and IS recycled The average consumption of recycled water IS 1885 cm
per hour The system's blowdown IS used for lIme -burnmg and tar-bonded dolomIte
departments, and also for the make up of the recyclmg water supply system for gas cleanmg
operations m the oxygen converter shop The make up of the recyclmg system IS denved from
the coolmg pond and fresh water supplIes.

RecyclIng System for Gas Cleamng

The gas outlet channel of each converter IS eqUIpped WIth one pnmary scrubber, several Ventun
scrubbers and a safety trap. The mam faCIlIties of the recyclmg system are: a CIrculatIng
pumpmg station, a radIal sludge pond, a sludge pump station, a coolmg tower, and also a gravity
settlmg basin and connecting pipelmes.

Dust contammg waste waters from gas cleanmg operatIons go to a radIal sludge pond from
whence clanfied water goes to the cIrculatmg pumpmg statIon and IS sent through the recyclmg
loop. Captured dust IS dehvered by pumps to the sludge pond where it is accumulated along WIth
dust from the blast furnace gas cleanmg stage. The circulatmg rate for water IS 620 cm per hour.
The water losses are compensated by blow down of fresh water supplIed from the clean water
recycle loop The ratio of fresh to recycle water IS 0.29.

Particulates from gas cleaning operatIOns as well as sludges from the blast furnace have the
largest Impact on water qualIty. There IS a large percent of lIme m the dust (up to 10%) WhICh has
led to the bUIld up of calCIUm carbonate and magnesIUm hydroXIdes m the system, which have
contnbuted to eqUipment scalmg problems.

Rolling Mill Operations.

There are three rollmg mIll shops Coolmg water to thIS operation IS denved largely from the



cooling pond Recycled water m the shops IS used for the coolIng of different eqUipment
components There are two types of consumers The first category mcludes vanous eqUipment
that IS supplied non-polluted water. These mclude: soakmg pitS ( for coolIng pIpes, pounders,
slide valves), 011 coolers and air coolers

The second type of consumer uses unheated water that IS highly contammated WIth 011 and scale
deposits These mclude. beanngs, rollers of workmg stands,roller conveyers for rollmg mills,
cutters of hot and cold cuttmg of blanks, hydroscalmg operations, beanngs and hydro ­
compressiOns of the gaskets of the pumpmg umts and other eqUIpment.

Polluted waste waters from the water cooled umts on the mills are sent to graVity settlers and
scalmg pItS, and then pumped to secondary hOrIzontal settlers for final punficatIon. After
punficatIon they go to the coolmg pond. MIlls "360" and "280" of shop #2 are exceptions. In
these mills polluted wastes with the clean waters are discharged mto the secondary settler WIthout
gomg to the scalmg pit. In rollmg mIll #3 polluted water IS discharged into the scalmg pIt with the
clean water of the machinery hall.

Recycled water m the rollmg mill productIOn is contammated WIth scale and OIls.The average
concentratIOn of the suspended matter m the clarIfied water after the settlers IS approXImately 160
g/cm, and the average concentration of OIls IS 13 g/cm.

Processing of Metallurgical Slags.

Both blast furnace and converter slags are processed m the plant Converter slag IS slaked and
foamed by water m the "converter dump" with the subsequent utilIzation m the blast furnace
productIOn and as road constructiOn matenal Blast furnace slag is processed and utilized
completely About 50-65 % of the slag is granulated The rest of the slag IS slaked and foamed by
water, then It is dned and sold

In thIS faCilIty granulated slag IS produced by a semI-dry method. Water supply to the granulatmg
unit IS largely recycled Two- sectional honzontal settlers, two- sectIOnal reservOIrS of clanfied
water, and a clrculatmg pumping statIon are mcluded ill the deSIgn. The recycle system IS
supplemented by water from the cooling pond.

A sigmficant amount of water drainage occurs from sludge pIles. This dramage overflows to a
nearby pond From thIS pond the dIscharge of the pumpmg statIon goes to an aeratIon pond where
a portIOn of hydrogen sulfide IS removed. The water IS then sent to the coolmg pond. The
discharge from the sludge plIes IS hIghly alkalme (pH= 11.6-12.1) and IS polluted by sulfur
compounds (largely mercaptans lIke hydrogen sulfide WhICh are hIghly tOXIC).

Additional Productions.

These consumers are railway, mechanIcal, shaped castIng and other shops.The consumers of the
railway shop (the rollmg stock, a locomotive depot, garages) use fresh mdustnal water. The
spent water IS discharged to the cooling pond.Fresh feed water is also used m the mechanIcal
shop WIth dIscharges sent to the coolIng pond. Consumers m the shaped castmg shop are heat
exchangers for the open hearth furnace and electnc furnaces Their source of water supply is the
coolmg pond



The other shops are the pIle dnvmg shop, metal construction shop and others Only small
amounts of mdustnal water are used by these consumers.

BALA;\CE OF WATER CONSUl\1PTION AND DISCHARGES AND CHRACTERISTIC
OF PRODUCTION WASTES.

Central Heating and Power Plant - Gas Vapor System.

A matenal balance of the water consumptIOn and dIscharge for the Central Heatmg Power Plant­
Gas vapor system IS shown m FIgure 2. Losses amount to about 454 c.m. per hour due to
evaporatIve losses, and condensatlon losses m coolmg towers (222.5 c.m.per hour), losses of
condensate by steam consumers (211 c.m. per hour) and losses from feed water supphed for
evaporative coolmg of furnaces (20.5 c.m.per hour).

About 527.5c.m.per hour of waste waters goes to the plant coohng pond from the water supply
system. ThIS amount can be broken down to:

- 365.5 c m.per hour - water for the blowmg of the recycle system of the coolmg of turbme
condensers, and also waste waters of the consumers that work on the mrect-flow baSIS,
- 41 5 c m per hour - waste waters of the chemIcal water pollutIOn control faCIlltles,
- 95 5 c m per hour - water for the blowmg of the steam generators,
- 25 0 L m per hour - steam condensate of the plant consumers

All the water losses m the system are compensated by the fresh mdustnal water. The consumption
of thIS water IS on the average 981.5c.m.per hour. There IS a large mcentIve to capture and
recycle much of these evaporative losses It costs the plant 0 49 Gnevnas per m3 fresh water At a
monetary exchange rate of 1.86 (Gnevnas per U S dollar), thIS productIOn department IS
expendmg 259$/hour m water consumption On yearly baSIS ( assummg 8760 hours of operatIOn)
fresh water supply IS costIng the faCIlIty approxImately 2,265,049 U.S. dollars. It IS
recommended that the plant examme technIcal approaches to captunng these losses, condensmg
them and recyclmg them through the system The engmeenng solutIOns to reducmg these losses
are faIrly straIghtforward. A senes of condensers and SImple steam traps, along WIth appropnate
ducts and transfer Imes can be deSIgned.

Oxygen and Agglomeration Shops.

A water balance for these operations IS gIven m FIgure 3. Water supply systems of the both
shops are mterrelated. Total losses amount to 141.5 c.m.per hour and conSIst of evaporatIve
losses mcludmg losses m the coolmg towers of the oxygen shops (136.1c.m.per hour) and of the
water that IS spent on the mOIstenIng of the charge m the agglomeration shop (5.4 c.m.per hour).
Waste waters (175.7 c.m.per hour) are sent to the coolIng pond.

Consumption of the fresh mdustnal water IS 317.2 c.m.per hour. ThIS amounts to about 83.56
U.S dollars m fresh water costs per hour or about 732,016 U.S. dollars on a yearly baSIS. Agam,
the plant has a large mcentive to capture and recycle a portIon of these losses. A major area of
upgradmg IS m coolmg tower operatIons WhIch appear to be more than 40 years old and m need
of major repaIrs The plant should speCIfically examme the water nozzle mJection system to
ensure maxImum droplet mterfacIaI area for coolmg purposes If the heat transfer charactenstIcs
of evaporatIve coolmg from these towers can be enhanced, there are lIkely SIgnIficant savmgs m
water consumptIon through more effiCIent thermal contact area

0\,



Figure 2. Material Balance of the Water Consumption and Water Discharge of the Central Heating
and Power Plant - Gas Vapour System
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Figure 3.
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Blast Furnace Shop.

Irrevocdble losses associated with coohng operations at the blast furnaces and pounng eqUipment
amount to 51 0 c. m per hour Because of the nature of these operatIons It IS hkely not practIcal to
capture these losses.

Water from the coolmg pond IS supphed In great quantitIes ( 3997 0 cm per hour) The amount of
water dIscharged Into the pond IS 3946 0 cm per hour The recyclmg system that supplies water
for au scrubbIng purposes also has SignIficant losses Typically 92 0 cm per hour IS lost due to
evaporatIon along With condensed losses In the UnIts of wet gas scrubbIng (62 0 cm per hour),
and also by evaporatIon from the surface of radial settlers and pans (30. 0 cm per hour). System
blowdown amounts to 573.0 cm per hour and conSIsts of losses from the sludge dueeted to the
sludge pond ( 283.0 em per hour) and an overflow of 290.0 cm per hour that is sent to the
coolIng pond. The loss of water ill the system IS about 665.0 cm per hour whIch IS made up for
by water from the cooling pond.

Gas scrubbmg catch dust IS handled as a sludge and IS depOSIted ill the sludge pond. The
quantity of sludge IS 30.25 tons per hour. The mam components of sludge are Fe203(74.5%) and
CaO (12 %) The sludge IS nch enough m Iron OXIdes to warrant a study on recovery. ThIs would
amount to about 197,000 tons of Iron OXIde that could be recycled through the system and
represents a saVIngs of about 1.31 mIllIon U S dollars Water losses alone represent another
212,312 U S dollars per year In potential saVIngs It IS recommended that the plant conduct a
feasIbJilty study to assess technIcal optIons for redUCIng the water losses and recyclmg the Iron
OXIdes to the converter shop.

Oxygen Converter Shop.

From the reCycle system, 526 0 cm per hour of clean water to the oxygen converter shop IS
dIverted which IS then used for the needs of the tar - bonded dolomite (140 cm per hour) and
lime-burnIng (100 cm per hour) departments, and also for the makeup of the recyclIng of gas
cleanmg faCIlItIes( 286 cm per hour) The compensation of the recycled water losses is carned
out by fresh Industnal water (120 0 cm per hour), and also from the coolmg pond (409.0 cm per
hour.)

Irrevocable losses of water amounts to 68.0 cm per hour in the recycle system of gas cleanmg
operatIOns for the oxygen converter shop. These losses mclude evaporatIon dunng gas
scrubbmg, from the water surface of ponds and from settlmg basms (59.0 cm per hour) and also
by quenchmg of the converter slag (9.0 cm per hour.)

The losses of water from the sludge amounts to 218.0 cm per hour. The compensatIon of losses
is carned out by blowmg clean water (286.0 cm per hour) to the system.

The sludge that goes to the sludge pond IS 8 33 tons per hour on a dry baSIS. The baSIC
components of this sludge are Fe 203 (79%), CaO (9.2 %) and MgO (1.5%). Again, the sludge IS
hIgh m Iron oxide content and represents about 58,000 tons per year of recyclable matenal that IS
worth approxlffiately 385,000 U.S. dollars. Water losses represent another 277,000 U.S. dollars
per year. Based on the water loss revenues from the oxygen converter department and those from
the blast furnace operation, these are nearly 490,000 U S dollars m potential savmgs. The
faCIlity should senously examme replacmg wet scrubbmg operations WIth dry gas cleaning
technology Although the engmeenng has not been scoped out 11 IS the author's opmIOn that such
an Investment would be payed back In savmgs m under two to three years.



Rolling Mill Production.

The total amount of water supplied to the rollmg shops from the cool1Og pond IS 13070 cm per
hour and fresh 10dustnal water-94 cm per hour

Approximately 2927 5 cm per hour of heated unpolluted water IS taken to the cool1Og pond and
10228 cm per hour of water after the settlers Irrevocable losses of water from evaporatIon and
with scale are 8 5 cm per hour

Scale and oils are productIon wastes The total amount of scale captured by the pollutIon control
facilities are 86700 tons per year and the amount of Oils IS about 150 tons per year The scale
captured by the pollutIon control facI1ltIes then goes to the agglomeratIon plant where It IS added
to the charge for the productIon of agglomerate.The concentratIon of Hon m the scale IS 66-71 %,
011 - 8 %, water - 4-14%. Agam there are sIgmficant potentIal savmgs assocIated WIth the sludge
recyclIng, to whIch the plant has recognized and IS recyclIng about 87% (or 90 tons per year) of
the Iron OXide and another 73 % of the 011 The rest of the scale and OIls are discharged mto the
plant COOllllg pond ThiS mcremental amount may be worth captunng but the economICS should be
closely examllled.

Processing of the Metallurgical Slag.

Irrevocable losses III the recyclIng system of the water supply to the granulatIon lllstallatIon are
195 cm per hour, mcludIng losses from evaporatIOn and With the mOIsture carned off by
granulated slag (135 cm per hour) The consumptIon of quenchmg water for slag IS 60 0 cm ,per
hour The loss of water IS compensated by water from the plant coolIng pond

Noted earlier, the recycled water for gas cleanmg 10 the oxygen converter shop IS used for
quenchmg converter slag (9.0 cm per hour)

The total amount of slag IS:

to blast furnace slag - 252,000 tons per year
to converter slag - 173,000 tons per year.

Total water losses III thIS part of the plant amount to 450,000 dollars per year. There IS more than
enough mcentIve to examme conservatIon and recyclmg options.

Additional Productions.

The fresh mdustnal water and the water from the coolmg pond are used for the water supply of
addItIOnal productIons.The total consumption of the fresh mdustnal water IS 47.0 c.m. per hour.
Irrevocable losses amount to 0.5 c.m. per hour. The waste water goes to the cooling pond. The
water consumptIOn from the cooling pond IS 49 0 cm per hour The loss of recycled water IS
lllslgmficant.

OVERALL WATER BALANCE FOR THE FACILITY.

Water consumptIOn by the subject faCility IS based on sources from a By-Product Coke Plant,



fresh su rface water, and a hIghly Inefficient recyclIng operatlon

Waste waters from a By Product Coke Plant go from the sludge pond along with punfled waters
of the Enakievo MetallurgIcal Plant The accumulatIOn and partIal pUnfiCatIOn of draInage water
contaIning mercaptans are carned out In the coolmg pond and m an aeratIOn pond Water from
these sou rces go to the coolIng pond are used to offset the losses

The matenal balance of the coolIng pond and other hydro economic constructions that are located
outsIde the penmeter of the plant's property are gIven In FIgure 4.

An overall water balance fot the plant IS gIven 10 Figures 5A and 5B . As shown, the total amount
of the plant waste waters discharged through the four sources mto the Bulav10 RIver IS 1252 em
per hour

Fresh IndustrIal water is the pnmary source of water loss compensation. ThiS water IS a mixture
denved from the Severskl Donets- Donbass canal and the Vol1Otsevske ReservOIr ConsumptIOn
IS 1560 cm per hour, or roughly 3.6 millIon US dollars per year m cost to the faCIlIty. The plant
IS currently not lookmg at conservatIOn options and IS strongly urged to begm examm10g pollution
preventIOn options The current th1Ok1Og among management IS to look for cheaper sources of
water supply, rather than to mvest In a pollutIOn preventlon and aggressive recyclIng programs
that would conserve water. As an example, the plant management IS conductmg a feaSIbIlity study
to construct a multi - mIllIon dollar water treatment plant to clanfy aCId mIne draInage water
TheIr argument for thIS project IS that they can reduce the umt cost of water supply The plan has
gone before the Oblast AdmmistratIOn but IS stalled because of a lack of funds. The plant study
does not address the economICS of the treatment plant, speCIfically there IS no defillltIOn of the
return on mvestment and no companson to alternate approaches such as replacement of wet gas
scrubbll1g operations

There are roughly 255,000 tons of recyclable sludge that represents about 1.7 millIon U S.
dollars ThIS IS a sIglllficant recyclmg OppOrtulllty that should be studied m detaIl. In additIOn to
thIS, the eXIstIng sludge pond IS estimated to contaIn between 5 and 6 mIllIon tons of Iron OXIde
nch sludge The recovery of thIS matenal IS lIkely more expenSIve and WIll reqUIre a complex
recovery scheme because It IS contamInated by varIOUS sources mcluding the By-Product Coke
ChemIcal Plant. StIll, there IS up to a 40 mIllIon dollar Incentive to capture from thIs resource and
the plant should Implement a detaIled study to assess potential recovery techlllques and theIr
economICS At the very least, the plant should perform an assay of the metals concentration m thIs
sludge depOSIt.



Figure 4. Material balance of the cooling pond and other hydroeconomic installations
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Figure 5A.

Material balance of the water consumption and Discharge in the whole of the plant
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Figure 5B. Material Balance of the Water Consumption and Drainage for
:::s. Enakievo Metallurgical Plant (m3/hour)


