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I. INTRODUCTION 

In September 1995, an amendment was added to the United States Agency for 
International Development's (USAID'S) and World Environment Center's (WEC's) 
Cooperative Agreement No. ANE-0004-A-00-0048-00 to include Ukraine as one of the 
additional countries to receive WEC's technical assistance, training and information 
dissemination services related to urban and industrial pollution control. 

WEC activities in Ukraine are implemented in two phases as follows: 

Phase I - Initiated in October 1995. Under this phase, the program focuses on reduction 
of environmental pollution caused by industrial activities through waste minimization. 
This includes better utilization of natural resources and conservation of energy, with 
emphasis on financial benefits. Waste Minimization Demonstration Projects (WMDP) 
were established at four industrial enterprises in the Donetsk region. The goal was to 
demonstrate to these enterprises the cost savings and reduction in environmental pollution 
ftom waste minimization and to encourage the incorporation of this program into the 
permanent policy of plant management. 

Phase II - Initiated in September 1996. This program is similar to Phase I, with additional 
emphasis on energy conservation, specifically on reduction of natural gas consumption. 
Six Waste Minimization~Energy Conservation Demonstration Projects (WMIECDP) are 
being implemented at various plants in Donetsk and Dnipropetrovsk regions. 

This report describes the benefits achieved from implementing three demonstration 
projects at the "Stirol" Chemical Plant, which was one of the four enterprises selected for 
a WMDP under Phase I in the Donetsk region. The project was initiated in October 1995 
and concluded in July 1997 with a close-out meeting at the plant. 

Final findings and benefits resultihg from this Waste Minimization Demonstration Project 
are presented in this report. Highlights of the close-out ceremony are also described. 
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11. EXECUTIVE SUMMARY 

Pursuant to the technical assistance program for Central and Eastern European countries 
by the United States Agency for International Development, the World Environment 
Center (WEC) conducted a Waste Minimization Demonstration Project (WMDP) at the 
"Stirol" Chemical Plant in Gorlovka, Donetsk region, in Ukraine. 

WEC teams conducted two visits to the "Stirol" facility in November 1995 and in August 
1996 and jointly with the plant management recommended impiementing 3 demonstration 
projects with significant potential monetary and raw material benefits which met WEC 
guidelines. These projects, described below, have been implemented and benefits 
confirmed by "Stirol" management. Total monetary benefits amount to about $440,000 
per year. 

Project 
Description 

Project #1 
Reduction of 
ammonium nitrate 
losses at Ammonium 
Nitrate Plant 

Pro-iect #2 
Improvement to 
quality of condensed 
vapors at Sodium 
Nitratemitrite Plant 

Pro-iect #3 
Reduction of 
ammonia losses at 
Ammonia Plant 

Equipment 
Provided by WEC 

- -- 

pH Analyzer - 
Controller & 
Conductivity 
Analyzer @ cost of 
$6,000 

Conductivity 
Analyzer @ cost of 
$2,000 

Conductivity 
Analyzer @ a cost 
of $2,200 

Final Estimate of Benefits 

Monetary 

$145,00Olyear 
(includes 
$17,00O/year for 
reduced usage of 
energy 
Payback less than 1 
month 

$135,00O/year 
(includes 
$58,00O/year for 
reduced usage of 
energy) 
Payback less than 1 
week 

$159,00O/year 
Payback less than 1 
week 

Environmental/ 
Energy 

Conservation 

Prevention of 250 
tonslyear of 
ammonia fiom 
discharge into 
wastewater 

Savings of 90,000 
m31year of 
chemically treated 
(high purity) water 
including substantial 
amount of energy 

Prevention of 280 
tonslyear of 
ammonia fiom 
discharge into 
wastewater 
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A close-out ceremony was conducted on July 22, 1997 at the "Stirol" plant which 
summarized the achievements of the three projects and the progress made by the "Stirol" 
plant in minimizing wastes. Formal ownership of the WEC-supplied instrumentation was 
transferred to the "Stirol" plant during the close-out meeting. 

"Stirol" management has implemented an active waste minimization program and 
continues to identi@ additional projects with significant monetary and energy conservation 
benefits for subsequent implementation. 
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111. GENERAL BACKGROUND 

The first plant at this location was begun in 1933, producing ammonia from coke gas. 
Over the years, plants were installed to produce nitric and sulfuric acids, sulfates and 
ammonium nitrate (AN). In 1975, the company was reorganized as "Styrol" or "Stirol". 
Today, the plant is a world class nitrogen fertilizer plant that can produce 1,350,000 
tons/year ammonia in 3 plants, 330,000 tons/year prilled urea using two plants, 660,000 
tons/year of prilled AN using 4 AN reactors and 3 prilling towers, and nitric acid required 
for AN. Liquid fertilizer from urea and AN is also produced for export to the U.S. In 
addition, the complex, now a "Joint Stock Company", produces sulfuric acid and oleum, 
sodium nitrate, nitrous oxide and many forms of styrene and polystyrene. 

IV. DESCRIPTION OF PROJECTS 

During the visit of the WEC team to "Stirol" from November 13-18, 1995, a series of 
technical discussions was conducted with "Stirol" personnel and the following projects 
were jointly selected for implementation: 

Project # I -  

Project #2 - 

Project #3 - 

To install a continuous in-line conductivity meter and a pH analyzer 
controller to reduce the amount of ammonium nitrate and ammonia or 
nitric acid lost overhead from Stirol's ammonium nitrate reactors. The new 
installation supplemented the exisisting 30 year old pH measuring system 
which had a response lag time of more than one hour.Equipment 
provided was a conductivity analyzer to detect excess losses and a pH 
analyzer/controller to improve process control. Benefits originally 
estimated at $83,00O/year from reducing ammonia losses by 240 tonslyear. 

To analyze condensed vapors from the sodium nitritelsodium nitrate 
reaction systems by means of a conductivity analyzer. When condensate 
is suitably pure, it is used as boiler feed water, saving chemically treated 
boiler feed water and heat energy in the condensate. Benefits originally 
estimated at $1 52,000lyear from reducing losses of sodium nitrite by 
5 tons per year and recycling 86,000 m31year of condensate. 

To reduce the loss of ammonia from the ammonia plant by the 
use of a conductivity analyzer to determine when excess losses 
must be curtailed by prompt action, rather than waiting four hours 
for a laboratory analysis to become available. In addition, costs of 
chemical treatment of effluents would be reduced drastically. Benefits 
originally estimated at $1 56,000lyear from reducing ammonia losses by 
272 tons per year. 
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V. PERSONNEL 

During the plant visits and during subsequent engineering effort, the key participants 
included: 

Stir01 - Alexander V. Turgolukov, Technical Director 
Sergei Lizenko, Deputy Technical Director 
Vitali Skliarov, Manager of AN Plant 
Yuri Rodonov, Sodium Nitritemitrate Manager 
Victor Titov, Chief Engineer, Ammonia Plant 

WEC - Dr. Raymond L. Feder, WEC Consultant 
Julius Greenburg, Consulting Engineer 
Gennady Merkhelevitch, WEC In-Country Coordinator 

M. CHRONOLOGY OF PROJECT 

October 1995 - Reconnaissance visit by WEC team to Stir01 

November 1995 - Follow-up visit by WEC team to identlfy waste 
minimization demonstration projects 

January 1996 - Recommendations issued for instrumentation for 3 
projects 

May 1996 - WEC issued purchase orders for instrumentation 

August 1996 - Instrumentation arrival at Stir01 

November 1996 - Instrumentation installed at Stir01 and collection of data 
initiated 

May 1997 - Estimate of annual benefits prepared 

July 1997 - Close-out of projects 
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VII. CLOSE-OUT CEREMONY 

On July 22, 1997 a close-out ceremony was held at the "Stirol" Chemical Plant to formally 
conclude the demonstration project. There were 25 participants representing the "Stirol" 
management and the municipal and regional administration, the U.S. Agency for 
International Development, The World Environment Center and the local press and radio 

The ceremony was chaired by Mr. Alexander Tugolukov, Technical Director, who in his 
opening statement, expressed his great satisfaction with the results of the demonstration 
project, which he considered as a first step in implementing plant-wide waste 
minimization. Also he indicated the company's great interest in hture cooperation with 
the WEC, specifically on the Impact Program. Mr. Tom McGrath of the World 
Environment Center outlined current and upcoming programs in Ukraine, and thanked the 
plant management for their interest and cooperation. 

Mr. Michael Kalinoski from the U.S. Agency for International Development expressed the 
Agency's appreciation for "Stirol" Chemical Plant's participation in the program. Also, he 
briefly described other hnded assistance activities by USAID in Ukraine. 

A short presentation of the completed demonstration project, including its environmental 
and financial benefits was made by Mr. Sergey Lizenko, Deputy Technical Director at the 
"Stirol" Chemical Plant. At the conclusion of the ceremony, Mr. Kalinoski, on behalf of 
USAID transferred ownership of the equipment to the "Stirol" Chemical Plant and 
presented the plant with a Certificate of Recognition. 

The list of close-out ceremony participants is included in Appendix 3 .  
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APPENDIX 1 

DIAGRAM OF INSTALLATION FOR PROJECT #1 
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APPENDIX 2 

DIAGRAM OF INSTALLATION FOR PROJECT #2 
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APPENDIX 3 

DIAGRAM OF INSTALLATION FOR PROJECT #3 
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APPENDIX 4 

"STIROL" ESTIMATE OF BENEFITS FOR PROJECT #1 



FACILITY: Gtanulated Ammonium Nitrate Piant 

Calculation of Saving after lmprovemenf through Usage of an 
Instrument. to Measure Quality of Liquor Vapor Condensate 

Purpose of the Proiect; 
A continuous in-line auton~stic conductivity meter was installed on 
August 30% 1996, to analyze samples of Vie vapor condensate form 
the AN reactom for producing ammonium nitrate, with free ammonia 
as a by-product. 

&ha wmafft; 
Based on 1995 experience, the average concentration of free 15 1 
ammonia in waste water discharged is 0.38KGICM, and for ,Z 

ammonium nitrate it is 1 .I I KGICM. 
' P 

After the new instrument has been istalled, the average conCentrati0n 
of free ammonia in the waste water discharged was 0.26KGJCM. and 
for ammonium nitrate it was 0.480KGCM in 4996. 
Total annual savings for 1996 were calculated as follows: 

............... Reduced NH3 and NE14N03 losses $ 4,617.31 ; 
.............. Reduced chemical treatment costs.. $7 1,590.59 ; 

Tofal Savings: $76,207.79 
In 1996, for a three month period, 51,831 tons of ammonium nitrate 

I was produced. Cast November the plant was out of operation. 
I 
I According to the plant design, when 1 ton of ammonium nitrate is 
I 

I 
produced, 0.8CM of tbe vapor condensate is developed, and 0.73CM 
of that amount is to be discharged to a biological treatment plant far 
purification purposes. 

J Based on the analyses made during 10 months in 1995, the 
concentration of ammonia in liquid vapor condensate was 384rngA, 

t while contents of ammonium nitrate amounted to 1 1 I I mgn. When 
I optmum process operation conditions were developed the 
1 fxncentratlon of NH3 was reduced to 260mgA, and the one of 

€Immonium nitrate was reduced to 480mg11. Under the above 
operating conditions the amounts of the raw material saved were as 
follows: 



PROJECT 2of3 

FACICiN: Granulated Amrnonlurn Nlbcaw Plant 

Calculation of Ncipated Benefit for I S 7  Due to Improvement 
through Usage of a Conductivity Analyzer to Monitor Qwllty of 
the Vapor Condendm 

/ 

The conductlvlty analyzer was installed on August 30, 1996, to 
m I b r  qualky of the vapor condensate in HTH N1 readof. H was 
adjusted and tested last September. 
To make comparfson In resutts,data were used which were coltedad 
during plant opemtlon b 1995, and the same ga have been usy! to A 

estimate anticipated monetary savfng. F 2 c  .3gt -,--y 
Far 1995 average concuntration of mania In the wast wat 

,discharged from the plant was 0.8 mgJl(KG/CM), and the one for 
1 ammonium nitrate was 1 .I I mg/l(KG/CM). 

After the conductfvfty analyzer had bean installed, the content of 
6% &&4 HtlQLfea was 0.20mg/l(KG/CM), and concentration of nltrates was - 0.48KWCM.-N,l,ri, 

' Antlclpated annual arnmonfum nftrate output for 1997 is 360,000 
Lto",. e 0.8 CM at vapor condmsate is developed when I ton of ammonium 

nltrate Is produced, and 0.73 CM of that amount is to be discharged 
to a blalogbl treatment plant for purification. 
Subsequently, a drop of ammonia and ammonium nitrate wntmt In 
the vapor condensate to be discharged b a treatment plant for 
purification that wfll result in saving the above products In the 
fulfowlng amounts: 

I 

I NH3 .............. 36Q1OOO x 0.73 x 0.124 x @ = 42.04 taw; 
- $ 

NH4N03 ....... 380,000 x 0.73 x 0.&0 x L 2 9  = 213.58 tons. 
Bask on the above, the monetary saving for amrhonla, with its cost 
as 135.84 USDlt, wftf be as follows: 

$136.67 x 42.04 = $57Ol.O4, 
and tho aanm fol- aIInI IUI IIUII I I I I ~ I  ufe, wlU I lb waC I Z W O  UJDIt, wHI 
be: 

$123.48 x 213.58 a 526368.59. 

: 'ON 3 m H d  



Costs fw puriflcatlon of 1 ton of ammonia and onlum n M e  , 
at time when the calculations were made, 

nitrate are as follows: 
Cost8 for purification of 255.62 tons d 

TOTAL W I N G  Is as f d l ~ :  

* The total savings for Project #I  as reported in the Executive Summary was adjusted to 
$145,000 by adding on $14,700 for energy savings not included in the above presentation 
(see Fax 313 1/97) and by subtraction of $8000 by WEC Consultant, Julius Greenburg for 
revisions to above calculation. 



Contenb of NNH4+ and NO3 in the waste water discharged from 
tho ammonlum nitrate plant 

NNHW 
Contents, 

mg/l 

. 
NO3 Oate I NNH4+ 

Contents, Contents, 
mgll mgll 

Janua 
ry, 

- 1997 
1920 01101 21 2 
51 2 252 
608 01/02 129 
160 I I 127 

Contents, -TI 

: 'ON 3NOHd 
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in- l ine - - 
cmduc t iv i ty  meter t o  ardyze sanples of cmdensed vzpors 
fr~m the AN reactors for mmanium nitrate and free mania .  

A t  the present time the m l y  instrmentatiw an thesa 
resctors is in-line pH measuring systm apprcximately 30 
y e a s  a ld  rhich is rick adequate f m  minimization of 
discharge frm the react~rs. 

The new installaticjn will supplement the existing system 
which has a response lag time of more than I hour before db 

Praj ect ed meration: 



NH3 &- NH4N02 losses 

chezical treatment c s t s  

energ-j zonsmpt ion 

maintensice &id labor costs 

~ o t a l  benefits 

The 

BEST AVAILABLE COPY 



BEST AVAILABLE COPY 
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APPENDIX 5 

"STIROL" ESTIMATE OF BENEFITS FOR PROJECT #2 



PHONE NO. 

rPhe above oono1us;ion ia. mad&, on thw baais ox Cbtv erstimalrt mad&: f o r  
the, calorimeter applied. i;o control  the. vapor- cont8'ensate: quality a t  
thm8bdium W i t r i t e / ! N i t r a t e  Plant. 



To, i.naeaJ.1 a conCinuoue in- - . l l .nc  irl~t.omfit.Sr! ~~onc.fuo1,jvlt.y a x t t c  
to anal.yze amplea of condensed vspcws l ~ o a n  the recuctorn for 
sodim ni t r i  ts and sodium ni trat-e - 
To docrmaea anerg ie canfiumpCian deoreoee n p ~ o d u c  t Son of 
ni t .r ic  acid. EZlj.mination of sodium nif;rf.tDc? dircoltarpe . 

A t  the preaent t.itne t h e  vfipor cot~ciemate qualj ty conCrf7J. 
inetrtments are absent'. cm due to a proktabilit.y of: evnporatlclrs 
ayet.em cantaminaticrn by mod J unl ni t a d  t-c? and ~rodl  urn nit.rale t.he 
vawr condensate I n  amount of 40 m3/h fa direcl.od to : 

- ref liuc nbeorbtdon column: - collector Ear I iquor vamr condenaai:e. %hen to 
chnelization. 

The mount of va.ljor condenua4.e Is Reterm I nt:d l ~ y  analytical method 
2 tllmerr/day. 

? 

. r A oonctuctivity meter will &B I natalled Lo vapor condensate inlet; *\ . pim. connected ealt seotjorr* and deaerst-or of s o l d  nection, for 
h' contAnuous water cmntro3.. This candttctivity meter i e  to caakral 
. ?  the condennate 'Fu!*ity and to provide n signal, when its 

contamf nation A B abcwc 1 J.mj t 0.. i nhibi t-gd ii;c use for whet@-heat> 

Prod ec,t;adJ3ansfiW 
The inotall~tian of t h h  n e w  inetrwne~~t. nlekea possible t o  direct 
the vnpor condenesle in amouut of 86 090 33 far mnke-up. to 

' reduce? the chsmitreated waber intake and madiuwi n i t r  f te dincharge 
w i t h  waste water. 1 

Total. bencrfj tee during the yecs m e  entimated at: 

qeduction of cham3.tre.ated wntar -corl~~nptioo $ 91250 
Raductien of auperhoated vepour' canwumpt ion $ 58762 
Expulnion at w a t e r  y ~ j  lut.j.un payrnetlt ;(i 21.50 

the reduct ion o l chsrni trectt-cd w a t e r  con sumption: 
chemitcented w a t  er c:onnun~pt j ;m dwreaoe - t O  ma,& - 
86,400 ma,:'p: 
( rep1wcmc:nt. by vapor ccsnder~r?ata 1 
C O H ~  of 1 me of \:hmrait.reated water - 21 1.235 cnrL. 



"2' 44 ~ Z 3 3  &. 

73-q k c +  4P 
- economjc effect. wjli be: Pad 

86.400 +/y s 211.236 cerb. = 10250704000 - $91 250 
t$l=23cXJOQcarb.l 

due to tha reduc t ien of euperheated v a w u r  consunapt ion. ueed 
for chorniC~eatad watw heatjry befnse daaerat~r : - tl of chamilre~ted water at ertt.r.y to plant t 4 0  C'. 

- t2 of r=he.emitraated water hf tw VE~ROI. he ate^ = 80 C. 
- t of vapor conrie~lsate z SO C. 
- M, the mollnC of vapop conciensatc feed during the ya&r = 

= 88400 ma = 86400 t. 
- c ,  heat c r a p ~ c i t . ~  of chemitreatorf wetter = 1 kc:al/kg * 

* degree. 
Reduction of vapour consumption by replacement of 10 mafir  
ch'etrnltrea~ed wirt.e~ by t . 1 ~ ~  aame &mount. uf vapotrr condeneste 
will ba : ' 

Q 3 M 4 C * lt;2 -- tS) = 864000001:~ 4. - 3  *. 130 - 40 1 = 
z 345,6* 10" kr:al - 3486 Gcal. 

- aoat of 1 Gcal of vajmur = 3 400 000 carh. 
- economic effect w i l l .  be : 
3456 * 3 400 000 = 1: 760 400 000 cart .  =. $68762 

reduation 0% aodiutn nitz-1 te. d l  sdiargs w.i th w m t a  wat.er ta 
waate water dispoesl spntem will be hb0W 5 t/y 

payment for. dilschilrge of eodiun~ iritrj.t;e w i t h  wer6t.e 
w&t;er i n  mount of 1 t i a 88 000 060 car&. / y  : . . 86 000 000 * 5 = 430 000 000/20001)t, = $ 2150 

Total conta are 93259 + &?ti2 i 2150 = SJ521SB 

-..-, -i.fi&tion coats of 149.3 t. wi.11 be 

* With rrrocenn cc~t~trul and tlw rsleenca of aodluur ni9rite nnd 

in diechargad liquor va.por r?ondenc~t.e ecwmrnlc Isenef 4 t 
would be $162160. 

e g e F  Lizenko. - 

Deputy Technj cal 9irakt.or 

April 8. 3096 
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Fax: (2 1 2) 6834745 

From: Gennady V. Merkhelevitch 
Company: WEC's In - Country Coordinator 

Phone: 01 1 -380-622-35208'l, 91 1746 
Fax: 01 1 -380-622.3!QO81,353'?48 

Date: 02/04/97 
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cover page: 4 

CC: Thomacr McGrath, Raymond Feder 
COMMENTS: Status of WMDP at STIROL 
Dear Bohdan, 
t3elow please find information about the status of WMD projects at 
STIROL which I have just received from Sergey Lizenko. 
PROJECW2 
1 .  FACILITY: Ammonlum Nitrate and Nitrite Production Plant. 

Calculation of monetary saving after improvement through 
usago of a conductlvtty analyzer to measure contaminatlon of 

the vapor condensate 

The conductivity snal;l;~er WRS insta!led on August, 1996. llts field test 
.and adjustment was made iast september Within last October the 
plant was out of operation because of it's being under repair. Within 
last November and December 2,320 CM of the vapor condensate 
was reused for production purposes. The ebove resulted in total 
savings for November and December, 1996, as follows: 

-Reduction of the chernitreated 
water consumption.. . . . . . . . . . . . . . . . . . . . . . .-$4251 .Z4; 



-Reduction of the overheated 
water consumption.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 597.16; 

Total Savings: $6648.40 

Reuse of the vapor condensate for production purposes has resulted 
In decrease of the chern~tr~ated water consumption by 2,320 CM. 
with the cost of 1CM of the chemitreated water as 3.39grivnas, the 
esdmated saving is as follows: 

2,320x3.39 : I .85 = $4,261 $24. 
The following quantities of the chemitreated water were saved owing 
to the temperature differential of the vapor condensate and the 
chernitreated water: 

41 =40°C, temperature of the chernitreated water incoming the 
plant; 
-t2=8OoC, temperature of the chemitreated water going out of 
the vapor heater; 
-t2=80°C, temperature of the vapor condensate; 
M=2,320CM=2,320tons, amount of the vapor condensate 
reused for production purposes for 2 month; 
- c 4  KdKGxPC, heat capacity of the chernttreated water. 

After 2,320CM of the chemitreated water is replaced by the same 
amount of the vapor condcnsrrte, there will be reduction In vapor 
consumptiori as follows: 

Q = M x c x (t2 - t l )  = 2320 x I x (80 - 40) = 92.8 GCal; 
With the cost af 1 GCal of the vapor as 31.84 grivnas, the saving Is 
as foltows; 

9 2 . 8 ~  31.84: 1.85=$1597.16 

Total costs are 
$4251.24 + $1597.16 = 5048.40 

Since the above conductivity analyzer to measure the concentration 
of sodium nitrite in the vapor condensate discharged was applied 
h e  saving reached was $5848.40, with sodium nitrite as well as free 
ammonia not avail~hle in the condensate 



P ~ ~ O J E C ~ ~  
Quality of the vapor condensate at the Sodium Nitrite and 

Nitrate Plant to be pumped to the Acid Plant 

TIME: December16 thrgh 

Sodium 

NuNO2. NaN03. pumped (Y IiS) 
mfl'h4 mpl(!M or not pumped 

(NO) to the 
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"STIROL" ESTIMATE OF BENEFITS FOR PROJECT #3 



of e c d c  benefit from the inatal3atiolr 
of the instrument for quality control and mnitorbs 

of  w-te  water at  the plant producing liquid nnrurnia- 

Pi~rrmse of Projert; 

Td i n s t a l l  s cont inuous  i n - l i n e  autumatic c ~ n r l u c t i v i  t y  rile ter 

t o  analyze  samples of  w a s t e  watzr frcul t h e  m 1 n ~ n i 3  p l a n t  f - r  

free anunonia. 

P-Eenefits: on 9 month 1997 year. 

I n  March c o n c e t r x t i o n  M N H 4  was 0,OSO kig/'m2, 
w h i l e  waste xater an 9 month 583200 n?. 

P u r i f i z a t i o n  coats i n  9 month: 
?61,18 ,t: 222,992 = 169737,13 grv - . A , L  1 94  = $ 92249,34 

76l,l8 * 48,642 = 37025,32 grv : 1,84 = $ 20122,46 

The loss  of product due to :  the c o s t  of ammonia $170/t will 
be 170 ,t- (222,992 + 4 8 , 6 4 2 ) . =  $46177,78 

S r g e i  Lizenkc., 
D e p u t y  T e c h n i s s l  Direc tar  

BEST AVAILABLE COPY 



FACILITY: Ammonia Plant 

Ca l~u laU~n of Savlngs after lrnprovement through Usage of an 
Imtmment to Measure Quality of Waste Water 

P 
mil a continuous in-line automatic conductivity meter to analyze 
samples of waste water discharged for free ammonia. 
The instrument was installed on December 3. q996. For the plant was 
put into operation after a long downtime fallowed by frequent 
discharges of waste water, it was not possible to to effectively use the @ insrument before January 12, 1997, because of extreme 
contamination of the waste water. 

The saving was calculated for the period January12 through 
January31, 1997. The relevant data of NH4 contents are tabulated 
and attached. 
Based on I995 experience , the average concentration of free 
ammonia in the waste water discharged is 0.396 KGfCM. 
,During the above period average concentration of NH4 in the waste 
baler was 0. t 23KGICM. 
Quantity of the water discharged to the water treatment plant for the 
above 20 days was 45,828CM for purification purposes. 
According to the analyses made during 1995, the concentration of 
ammonia in the waste water was 0.1 23 mgn (KGICM). 
Thus, the amount of NH4, dischrged to the trearnent plant was 
reduced by the fotlowing number. 

45,828CM x (0.396 - 0.123) = q2,'511KG = 12.51 1 tons. 



Expenses to punfy ! t of amrtionia ate 761.18 grivnas. 
Total purification costs for 12.51 1 t can be calculated as follows: 

761.18grv x 12.511 = 9523.12gr-v : 1.87 = $5,092.58. 
Three times, 12 hours each, during the period the instrument was 
used for, overcontamination of the waste waterof total volume 
1 l46CM took place, therefore the water was utilized to prepare 
ammonia solution to be used as final product for production 
purposes. 
Thus, the amount sf ammonia utilized for production was as follows- 

1,146 x 2.625KGKb.4 = 3,039KG = 3 039 t; 
1,146 x 2.188 KG/CM = 2,508 KG 2 508 t, 
1, I46 x 1 -485 KG/CM = 1,702KG -- 1.702 t .  

The total amount of NH4 was 7,248 or 7,248 x 1.21 = 8,77t of 
ammonia. 
With the price on ammonia as USDf t, the saving will be as 
follows: 

$1 35.61 x 8.77 = $1 '189.30 

Total savings are : 
$5092.58 = $1 189.30 = $6281 -88. 

Slnce the above instrument was applied the saving being arrived at is 
$6,287.30. 

: 'ON 3NQHd 
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LIST OF CLOSE-OUT CEREMONY PARTICIPANTS 



PARTICIPANTS 
to 

OLOSE OUT CEREMONY AT "STIROL" PLANT 
in Gorlavka 

DATfPb. July 22, 1997 
PROJEQT: WMD~Projecta No1,2 &3 

Thoma& McGrath Vice Pres iden t  
Bohdan Aftanas Pro j e ~ t  Nanager 
Gennady Merkhelevitch In-Country Coordinator 
2. U8ALD : 
--.--"'"-I 

MichaeZ Kalinovsky Project Officer 

Head of Energy Dis t r ibu t ion  & Energy Cbn8-. 

e r v a t i o n  Department 

SVyatoslav Kurulenko Head of Regional Environmental Inspectorate 
Vladimir Litvinenko Heoi of City Environment Xnspectoratz 
NiakoZas Retinsky Chief Eco log i s t  of City  Municipality 

Vladimir Yutahenko Chairman of  Environment P r o t e c t i o n  
Committee under C i t y  Municipality 

4.PSf iroL1* kind *O:',her Comean i e s  : 
*------"-*u---.*&--+"---"- ------ 
Alexander Tugolukov Techntcal Di rec t s r  

Sbrgay Lizanka Dsputy Technica l  D i r e c t o r ,  

Alexander Y ermak General Manager of "branas" Plant 
VlaBhmic Remikov Technica l  Cirec~or of '"ARPI" Company 
Yuri Rodionov Fanager of  MMC Btati on 

Leonid. Bugayev Manager c\f Aramfira Plant No1 

V i c t o r  T i t o v  Manager of OAZ Pian* 

Prebs : 
r C ) l l * W , r  

T 

Lyudrnila Tkatchenko wAzotchikn and 'fVachsrnyaya Corlovka" 

Newapapcrs, Broadcasting Company 
8vye.tlana Golovina NKachegarka" Daily. 
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CERTIFICATE OF RECOGNITION 



WORLD ENVIRONMENT CENTER 
under its cooperative agreement with the 

United States Agency for International Development 
presents its 

Certificate of Recognition 
to 

"Stirol" Chemical Plant 
Gorlovka, Ukraine 

For Participation In Waste Minimization Demonstration Projects 
Saving 500 Tons Per Year of Ammonia and 5 Tons Per Year of Sodium Nitrite 

August 1996 to July 1997 

"Every Day is Earth Day" 

Antony G. Marcil, President & CEO 


