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INTRODUCTION

BACKGROUND AND PURPOSE OF TRIP

In June 1994, the World Environment Center, under agreement with USAID, visited nine plants
in the chemical sector industry in Poland to facilitate development of a waste minimization
program in each of the plants. Based on this visit and technical services provided, each of the
plants developed a plan for implementing waste minimization projects. A second visit was
conducted from November 1 to 12, 1994. The purpose of this second visit was to review
progress made in each of the plants, evaluate the projects identified, and offer recommendations
for further development of the waste minimization programs. The findings from this second
visit are presented in this report.

ASSESSMENT TEAMS AND COMPANIES VISITED

TEAM 1

Thomas A. Pluta, Program Manager, World Environment Center
Dr. Mohan Vadekar, Volunteer Expert, Exxon Chemical (retired)
Saul Elishewitz, Volunteer Expert, Allied Signal (retired,

Companies Visited:

Viscoplast, Wroclaw

Kedzierzyn Nitrogen Works, Kedzierzyn-Kozle
Blachownia Chemical Works, Kedzierzyn-Kozle
Organika-Azot, Jaworzno

TEAM 2

Dr. George Laszkiewicz, Project Manager, World Environment Center
Dr. Avijit Dasgupta, Consultant, Envirocon International
Dr. Raymond Feder, Volunteer Expert, Allied Signal (retired)

Companies Visited:

Bonarka, Krakow
Polfa, Warsaw
Polchem, Torun
Boruta, Zgierz
Boryszew, Sochaczew

The report was prepared by Avijit Dasgupta Ph.D. of Envirocon International.



EXECUTIVE SUMMARY

This report presents the findings and recommendations from the second follow up visit by two
teams of World Environment Center (WEC) consultants and volunteer experts in connection with
the WEC Waste Minimization Impact Program (WMIP) in Poland. The report focuses on the
chemical sector industries in Poland. The visits took place from November 1-12, 1994.

In June 1994, the WEC team of consultants and volunteer experts began the WMIP and visited
nine chemical plants. The purpose of that visit was to assist the plants in organizing a waste
minimization program, facilitate the identification of projects, and offer recommendations and
guidelines to develop a plant specific waste minimization program.

During this second follow up visit, the objectives were to review progress made in the nine
plants relative to identification and development of waste minimization projects, to evaluate the
projects proposed or being implemented, and to offer recommendations to facilitate establishment
of a long-term waste minimization program in the plants. The WEC team also reviewed
equipment requests (under $10,000) submitted by the plants as part of the WMIP. For those
plants which have not submitted equipment requests, WEC discussed their equipment needs and
offered suggestions.

In general all plants visited have made significant progress in identifying waste minimization
projects. In most plants, some projects have been completed. Several projects are in progress
in all plants. Plant personnel demonstrated a high level of motivation and technical competency
in implementing waste minimization projects. Waste Minimization Committees are active in all
plants and continued to improve both their organization and implementation skills. A good
general understanding of the benefits of establishing a waste minimization program exists in the
plants.

A general observation was that significant efforts were being made to identify and to quickly
implement numerous waste minimization projects. Quick and steady progress is important in
demonstrating success of the waste minimization program and motivating plant personnel to
participate in the program. Most of these projects are relatively small but demonstrated good
economic and environmental benefits. Several plants have also implemented employee incentive
programs to raise awareness and generate waste minimization suggestions.

While good progress is being made in implementing the projects, more emphasis is needed in
systematically evaluating the benefits of the projects. This, in part, may be due to consideration
of a limited number of factors in the economic evaluation and in the methodology used to
calculate the benefits. Use of the Net Present Value (NPV) calculation would provide additional
basis for evaluating the financial benefits of projects.



There appeared to be a lack of a clear understanding of how individual projects contribute to
meeting the company’s overall waste minimization goals and objectives. In some of the plants,
clear goals and objectives still need to be established, as well as a strategy to expand the waste
minimization program to the entire plant.

Good project documentation would provide management with reliable information to make
prudent and well informed decisions in selecting projects with the best return on investment and
protective of the environment. It is recommended that the standard format and guidelines for
project evaluation provided in the training manual (Ocena Mozliwosci Minimalizacji Odpadow)
be followed more closely to obtain a realistic and comprehensive result of project benefits.

Finally, expanded use of available resources, especially consultants, equipment suppliers, and
other WMIP participating companies would enhance the implementation of the program.

In summary, almost all plants are well positioned and making good progress in implementing
waste minimization projects. Added emphasis on programmatic goals and objectives and more
comprehensive evaluation of project benefits would significantly contribute to the establishment
of successful long-term waste minimization programs in the plants.



FINDINGS AND RECOMMENDATIONS

POLICIES AND GOALS

Waste minimization policies and goals set the framework within which a comprehensive long
term program can be developed and carried out. They are an indication of the commitment of
management support. In most cases, waste minimization projects are actively being implemented
and good progress has been achieved. In some plants a waste minimization policy and goals and
objectives have not yet been established limiting the awareness of employees regarding the
purpose and direction of the waste minimization program and slowing expansion of the program
throughout the plant.

Finding: Waste minimization projects are being implemented, but in some cases without a
clear understanding of how and to what extent the projects contribute to meeting the company’s
waste minimization goals and objectives.

Recommendations:

o In order to establish and expand the waste minimization program throughout the
plant a waste minimization policy should be prepared and widely publicized.
Where waste minimization policies have been prepared, they should be
periodically reviewed and amended to reflect any changes.

. Establish and publicize clearly defined goals and objectives; and regularly review
and amend them to reflect changing priorities and accomplishments.

WASTE MINIMIZATION COMMITTEES

In general, good progress has been achieved in implementing waste minimization projects. As
the waste minimization program develops it is necessary to have a well thought out plan to
maintair: interest and to expand the program in the plant. The role of the WMCs should be as
a "steward" to lead, organize and oversee the program.

Finding 1: Based on recommendations from the prior plant visits, all companies have taken
action to broaden the composition of the Waste Minimization Committees (WMCs). The WMCs
have also included staff representing maintenance, finance, and safety departments.

Recommendation: WMC members should be actively involved in evaluating and comparing all
waste minimization projects from their particular areas of expertise and responsibility to ensure
that all waste minimization projects receive a comprehensive review.



Finding 2: In some plants, senior management involvement and active role in the program
could be improved. Total worker participation and a team approach in working with WMC is
critical to maintain the momentum that has been established in the waste minimization projects
and achieve long term success of a company-wide waste minimization program.

Recommendation: More active participation of senior management in the waste minimization
program is recommended by more regular meetings with the WMC or reports on progress
toward meeting established objectives.

Finding 3: While many waste minimization projects have been identified and are being
implemented, most projects are not yet selected based on their contribution to reaching waste
minimization goals. While most WMCs were actively involved in identifying projects, there is
still a need to monitor the progress to meet goals.

Recommendations:

o It is important for the WMC to develop a set of clearly defined goals, objectives and
schedules. Projects should be tracked using project logs. Waste minimization projects
should be selected and prioritized to achieve overall program objectives of the company.

. WMC should establish both short term and long term "milestones" to monitor the
progress of the waste minimization projects. Measurable performance parameters should
be used to regularly evaluate progress of projects. Some examples of measurable
parameters are: (1) lowering of cost of production in $ per ton of product due to waste
minimization, (2) lowering of energy consumption in KWH per ton of product due to
waste minimization, and (3) lowering of cost of waste discharge and disposal per ton of
product due to waste minimization.

Finding 4: Currently, projects appear to be selected for their ease of implementation and low
cost. This is a good initial approach to raise employee awareness and to quickly demonstrate
success of the waste minimization program. However, limited resources will require that
projects be compared to select the ones with best economic and environmental return. Good
technical, economic and environmental feasibility analysis and comparisons will become
increasingly important as low cost, no cost projects are completed. In the future, projects with
higher capital cost will need to be more carefully compared in order to select the projects with
the best return on investment.

Recommendation:  Establish procedures and forms to review and compare future waste
minimization projects using information in the manual (Ocena Mozliwosci Minimalizacji
Odpadow) as a guide.

Finding 5: In a number of cases, there did not appear to be a high level of awareness or active



shop floor worker involvement in the waste minimization program. All employees need to
Clearly understand why and how the waste minimization program is being implemented, how
they can participate, and how they benefit.

Recommendations:

o WMC should prepare and distribute regular progress reports through appropriate means
(newsletters, posters, meetings) to all employees.

o Prepare and distribute forms for waste minimization project suggestions. Include
information on any incentives and rewards for projects which are selected. Where
possible, some immediate award should be made.

Finding 6: Project documentation measures need to be improved. Additional emphasis must
be given to documenting and reporting the results and how specific waste minimization projects
contribute to meeting the company’s waste minimization policies and goals.

Recommendation: In order to accomplish this objective, WMC should establish standard
procedures and forms to describe waste minimization projects (Appendix J).

HEALTH AND SAFETY

Health and safety is a critical element of the waste minimization program since it demonstrates
management commitment, the need for attention to detail, and like waste minimization, it must
be practiced each day by every employee. A comprehensive health and safety program is
another demonstration that preventing problems is cheaper than correcting them.

Finding: In some plants, management does not stress or enforce good personal health and safety
practices based on observations made during the visit.

Recommendations:

o A stronger management commitment to worker health and safety needs to be
demonstrated by management staff following health and safety practices required of
employees, e.g. using hard hats, safety goggles.

. Increase worker awareness of good health and safety practices including a more extensive
and regular training program for all workers; installing posters and signs emphasizing
good health and safety practices throughout the plant; recognize and reward and publicize
good health and safety performance, e.g. number of accident free days; increase
supervisor accountability for worker performance.

10



WASTE MINIMIZATION PROJECTS

More than 75 waste minimization projects have been identified, completed or are in progress
among the nine participating plants. Estimated savings from waste minimization projects
(implemented and in progress) are over $1,000,000 based on plant investments of $400,000.
They include operational, equipment and process changes, as well as chemical substitutions.
The number and scope of these projects, from simple to complex, are good indicators of the
degree to which the companies are integrating waste minimization as a regular practice. Several
companies indicated their objective in not comparing project alternatives at this time was to
quickly demonstrate to employees that waste minimization is possible. Considerable effort and
money may be expended in implementing numerous small projects that may not provide a
substantial benefit. Therefore, more attention must be directed in four important areas: (1)
evaluation of projects, (2) comparison and selection of waste minimization projects; (3) proper
documentation of project results and (4) tracking of projects with regard to meeting waste
minimization goals and objectives.

Project evaluations using a systematic method which meets company needs will provide realistic
and comprehensive information on the economic and environmental benefit of a waste
minimization project. Management and the WMCs can then make prudent and well informed
decisions for selecting and prioritizing projects that have the best return on investment and are
protective of the environment.

Finding 1: Projects selected for implementation are not being evaluated and compared to
determine which project offers the greatest economic and/or environmental return.

Recommendation: Establish a review procedure which ensures that all projects are evaluated
for technical, environmental and economic feasibility (Ser Ocena mozliwosci minimalizaciji
odpadow, Rodzial IV, pages 25-30 and Annex J). The forms should be used as a guide and
modified to meet local needs. Projects should be comnpared to evaluate their relative success and
benefits in order to appropriately set project priorities in the future.

Finding 2: Cost accounting procedures which assign waste disposal charges to the generating
source are not yet in place in most companies. Two plants, Viscoplast and Boruta, are currently
establishing such practices. Much cost data is available and can be used to compare one project
to another. However, there appears to be some reluctance to use estimates where actual

information is not available.

Recommendations:

° Establish regular procedures and forms to ensure that all projects are equally compared,
considering capital, operation and maintenance costs. Comparisons based on estimates
can provide a measure of assurance if all appropriate cost factors are considered.
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Only those projects that are consistent with the company’s policies and goals should be
pursued.

. Set up an accounting system to allocate costs to generating sources.

Finding 3: Inflation and variable loan conditions introduce an element of uncertainty in
evaluating the economic benefits of alternative projects.

Recommendation: Use of the Net Present Value (NPV) computation should be considered as
another method of comparing economic benefits. The financial calculator provided to each
company makes use of the NPV method fast and easy.

Finding 4: Waste minimization project documentation procedures and record keeping systems
are not well developed. This limits the sharing of information among involved persons thus
losing the benefit of different viewpoints, additional information, other alternatives and
possibilities and more comprehensive reviews. Good information, organized and accessible to
many persons, is also valuable in raising awareness about the successes of the waste

minimization program.

Recommendation: Prepare waste minimization company and project description reports for
each project using the formats provided by WEC (Appendix J). These should be modified to

meet company needs.

Finding 5: A clear understanding is missing of how to organize, measure and report the
benefits of these individual projects toward meeting company waste minimization policy, goals
and objectives. Where specific objectives have not yet been established, the potential to maintain
momentum and expand the program will be limited.

Recommendation: Establish a project tracking procedure. Projects should be tracked by the
Waste Minimization Committee from beginning to end, with the results compared to the specific
waste minimization objectives of the company.

RESOURCE UTILIZATION

Several types of resources are available in Poland which can be better used to carry out the
waste minimization program. These include WEC sponsored local consultants, equipment
suppliers, professional associations, waste exchanges and the Pollution Prevention Centers.

Finding 1 : Except for a few plants, local consultants are not sufficiently being involved in
developing and evaluating waste minimization projects. Some reasons for the reduced use of
consultants may be related to concerns about confidentiality of information and limited
experience in defining and managing consultant responsibilities. Consultants can provide the
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industries with information from a wide variety of technical literature data base sources and
equipment suppliers, and their experience with other plants.

Recommendation: Develop specific project assignments for the consultant with specific
expectations and time schedules. If needed, confidentiality agreement;s should be included.
These could include obtaining information on process technologies and equipment; preparing test
protocols, conducting sampling programs, and preparing project descriptions of completed
projects.

Finding 2: Industry personnel do not appear to have extensive professional development
opportunities due to limited resources.

Recommendations:

o Informal seminars cn waste minimization could be organized among participating
companies to share their experiences. Companies should budget sufficient funds for
employees to attend conferences and meetings. Persons who attend the seminars and
conferences should be responsible for presenting short seminars for other company
personnel about the experience gained at the meetings.

o Participating companies should contact the WEC Pollution Prevention Centers (PPC) at
the Technical University of Lodz and at Atmotherm in Opole. The purpose of the PPCs
is to offer a wide variety of technical support services to facilitate the implementation of
waste minimization programs in Polish industries. This will include technical literature
on pollution prevention, catalogs of equipment suppliers, computerized literature search
facilities, list of consultants and expertise and services available, selected pollution
monitoring equipment, and training services. Participating companies can provide
valuable experience in helping the PPCs identify the needs of industries and in
developing the centers as focal points of professional activities in the area of pollution
prevention and waste minimization in Poland.

Finding 3: There are a number of companies which generate wastes which may be used as raw
material for other companies. The possibilities for such "waste exchanges" are not adequately
being considered by the plants. One example under consideration is the use of calcium fluoride
wastes from fertilizer plants in steel mills or using waste pickling acidic liquor from steel mills
as a neutralization chemical in tanneries. Currently at least two plants in Poland are using this
kind of waste exchange program.

Recommendation: Industries should consider opportunities for a waste exchange to identify
other plants which may be interested in using selected wastes as raw materials. Thus costs of
waste disposal and discharge fees are minimized or eliminated, and adverse environmental
effects are minimized or avoided. This alternative will require determinations of economic
benefits, waste and raw material compatibility.
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COMPANY SPECIFIC REPORTS

COMPANY NAME: Azot
LOCATION: Jaworzno, Poland
DATE OF VISIT: November 4, 1994

MEETING ATTENDEES

Stanislaw Zietek Managing Director

Stanislaw Herman Production Director

Jan Pierog Head, Environmental Department
Danuta Pikula Chief of Technology

Elzbieta Maturszewska Research & Development Laboratory
Ryszard Kotulski Chief, Energy Department

Krystyna Karcz Environmental Specialist

Maria Taborski Technologist, Environmental Protection
Jan Pluta Chief, Investment & Maintenance
Lucyma Rozmiarek Economist

Marian Pabiczuczyk Technical Director

Zygmunt Kasprowicz Consultant, Prosynchem

Danuta Barglik Consultant, Prosynchem

Henry Sojka WEC Coordinator

Romuald Michalek WEC Vice President

OVERVIEW

Azot has completed two of 15 waste minimization projects. Estimated savings from the two
completed projects is approximately $25,000 based on investments of $2000 for a payback
period of about one month. These are the first projects for which an incentive was awarded.
The recipient will receive 5% of the savings achieved. This can be an immediate, partial and/or
full payment at the discretion of the General Director. The Waste Minimization Committee was
expanded to include a maintenance representative. While the progress was characterized as slow
by a plant representative, it appears that the definition of success and progress is still related to
the size of a project and savings.

Concerns about releasing unsubstantiated data coupled with resistance to using estimates works
against the value of publi.’zing success to raise awareness, even within the company.
Nonetheless, the company is approaching the waste minimization in an orderly and systematic
way. It would benefit from beginning to link and publicize specific project results to established
waste minimization goals. These goals need to be refined since they are presented as a range
of values due to differences of opinion among WMC members. One especiaily notable public
information activity was a seminar organized by Azot for other local industries and local officials
including environmental agency representatives.
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PROJECT STATUS

Azot has identified 15 waste minimization projects and will submit a project status summary
report to WEC. The two completed projects are fully described in Appendix B.

Project # 1 - Recycling of Rinse Waters in DCAP Production
This project increased product yield, reduced raw material usage and reduced wastewater
treatment costs by $12,983 on an investment of approximately $1,100.

Project #2 - Recirculation of Distillation Residues from DCAP Production
This project reduced raw material and energy costs by $11,885 on an investment of
approximately $1,000. Additional suggestions for possible waste minimization opportunities are:

1. Additional product recovery through the use of nitrogen in the thin film evaporator to
enhance vaporization of DCAP from the distillation residues.

2. Minimize product loss of DCB by using an inert solvent to minimize the chlorination
potential of DCAP in the thin film evaporator.

3. Increase the use of recycled water from the wastewater treatment plant instead of more
expensive mine water by use of spray nozzles to cool incoming wastewater.
A list of proposed projects will be sent to WEC.

EQUIPMENT REQUEST
Several equipment alternatives were identified:

1. Chemical Oxygen Demand (COD) analyzer to evaluate waste stream discharges and use
the information to optimize process operating parameters.

2. Contactless liquid flowmeter to measure water and other liquid flows and identify water
conservation and raw materials savings opportunities.

3. Process simulation software to better evaluate process designs and dperating conditions.
Azot estimates that on average, a 10% improvement in yield can be achieved through
better estimation techniques.

RECOMMENDATIONS

1. Prepare and distribute more specific goals and objectives of the waste minimization
program to continue program momentum established through short term prnjects.

2. More emphasis should be given to quantify how waste minimization project results are
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meeting the company’s overall waste minimization goals.

3. Use of estimated data to quantify project results and performance should be encouraged
and not only limited to use of fully substantiated data.

4. More emphasis should be given to publicize the results of waste minimization projects.
ACTION ITEMS
A. AZOT

1. Prepare project descriptions of completed and future projects in English using WEC.
provided guide.

2. Complete equipment justification(s) for equipment to be purchased by WEC.

3. Submit current and proposed project status list to WEC .

4. Submit complete analysis of AICl, wastewater stream to WEC (pH, residual organics
and inorganics, water content, volume, physical state, etc.) for possible waste exchange
use.

S. Identify other possible flocculent users for possible "waste exchange".

6. Contact Institute Francais du Petrol regarding updates on Friedel Kraft synthesis.

B. WEC

1. Fax COD and flowmeter specifications.

2. Obtain information on possible waste exchange opportunities in Poland.
3. Send a list of aluminum catalyst manufacturers to Azot.

4, Contact aluminum waste generators regarding alternative uses.
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Wast znak: z dula n/znak: Jaworzno, duly

DOTYCZY:  Pinal raport concerning realizstion of Waste Minimization

Progranm,

With reference to our talks on 14 of November we send
the final report concerning realizstion of waste minimization
progrem implemented with cooperation with WSC-New Jork.

I These environmental project have been implemented and
realized: ‘
1. Industrial water recirculation project.
2. Aluminium waste reduction - school project,
3. Project of parfial recirvulation of wastes c¢ontaining

DCAP from after distillation.

B 3 02

II The advance of other projecta:
1. Reduction of raw materiel consumption - the project

is being implemented. This 18 a no cost project.
The effects will be estimated after the ennual balance is

334 JEC 21

- calculated,
2. Reduction of steam consumption - the project is being

implemented. By the end of 1995 the project will

be entirely realized, Meanwhile the change over

from steam geating to water heating is being tested,

The effects calculation will be possible after the project

is realized.

3+ Reduction of water consumption - the incdustrial water
recirculation rroject has been implemen=ed &s a part of

this task,

k. Reduction of quentity and harmfulness of solid wastes,
water wastes and off-gases - the project is being -/

Mank Slyxki

Adres telesraficanmn Teletany 2 sedzaby W Katowvad by
O 22 A s dinva e a2 iudaal Jawe e
Poa Ny 312003000

Bitta ezyane w sobaty 7-13
Wttt dny rolugyu T-14

Prodeyn 1.4 209-90 7970

£
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implemented. The effects will be estemeted after the annual
balence 18 calculoted.

%, Reduction of quantity and harnfulness of aluminium wastes
from the chlorfenvinfos {nstallation =~ project
has been reslized.

6. Reduction of wastes from distiliation duning the chlorfenvinfos
process - project has been realized.

7. Reduction of raw materinl consumption for 1iquid product
~ processes - same 88 {tem no. 1

8. Reduction of quantity of wastes arising during cleaning
proceas of 1{quid products = 6sme es jtem ro. 1.

9, Reduction propellant losses in aerosol filliny process
-~ the project hes been cancelled sfter analyseis of £1lling
machine construction was done,

10, Reduction of quantity and harmfulness of liquid wastes

sriting in production of Miedzian =
11, Reduction of steam consumption in production process of

Miedzien = two subjects are being examin:d by Reaearch
Institute that is why they havebeen excluded from the

Waste Minimizetion Program.

42, Reduction of wastes arising during the chkdaning process
of installatione for production of suspended powders -
the project is belng implemented . ™e effects will be
sstimated after the annual balance is cnlculated.

13, Reductior, of wastes from pachages of row materials -
partially implemented. Only bip pachages are used for
Chlordazon from Slovak Republic. The effects will be
estimated after annual balnonce is cnlculated.

14, Reduction of organic eft-gascs arising during painting
process of serosdl containers ~ the project has been

cancelled.

1%. Reduction of pr wastes during the srocduction of containers
- because tho production of bottles intended for fnolofos
hes decreased Jenly for these bottles pure FE i8 required/
the problem has dissppeared, For other containers recycling

is practised ofter milling them.



As it aptses from the above statement , the subjects 1-4
sre long - term subjects which will be recalized after the formal
cooperation with W:C {s completed,

On the contrery, other projects heve to be nostponed

due to difficulties arised / to the time when Research
Institute finishes work/.

Moriver we resigned from the implementing projccts nos t
9,14 and 19,

After the mnnual balance is calculated and the effects
are estimated Waste Minimization Commi‘tee will send the
additional informetions by the end of January 1995 .

We think that our company is a&bhle to aet as a mentor for
other companies to shere eur experienoce end asaist in
formulating waste minimization projects.




WEC - Poland Waste Minimization Project Company Description
Please Camplete for Each Company

Company Name: nOrganika-Azot SA." - Jaworzno

Date completed: o, 42,94
Campany Reprasentativeand Title: Mr 5.Zigtek ,General Manager

in what year was the company founded? 1717

What product(s) does the company producc?
Pesticides and semiproducts for others plants.

Does the company export products outside Poland?
(i yes, ploass list the top thres export natlons)
.Yes, Holland

How tnany employaes does the company have?

800
What are tha company's annual eaminga (In dollars)?

about 10 Q00 000 USD
In what year did tle company first have an environmenta! dlvislon or employees

working on environmental affalrs?

from 1965
Does ths company have a separate environmental division, or are employees et all [evels of

staff and mansgement involved in environriontal atfaira for thelr divistons?
Yes,
Pleass describe the kinds of environmental training given to employees not directly invalved in

envircnmentsl effalrs.
In time of Safety training some people have given information

of enviromental affairs.

Plensa give a briaf. history of environmentsi activitles at the company, including any
waste minimization projects completed prior to WEC projects (use additional

pages H necessary)
a) factory start up the water treatment plent in 1990,
b) YAzot" bhild the waste disposal plant near the factory,
¢) "Azot" continued work with the plant ilncinirator system,
d) from 1993 "fzot" cooperated with WEC and finished
three waste minimization projects:
"« reduction of waste-waters from hydrolysis and washing
of aluminum complex DCAY
- partial redistillation of organic wastes arlsing in the
purification process of raw DCADP

- industrial water recycling
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Company Name;

Date completed:

%aklady Chomiczne
September, 1994,

R DO TPV TR T2OT Y AN T (14 ¢
Please Complete for Eacly Project

Company Representative and Title:

"Orgunlkaeazot ™

txtlended tage

SeA, in Jaworznoe

(1. Waste Minimization Projoct
Title

Reeycling of industrial water,

2. Waste Minimization Techniqua*
(circle all that apply)

cA EQ (0P Qii PS

QOther (describe)

3. Chemical(s) or Energy Units
Effected

(use additional sheet i
necessary)

Role and form of chemical in

production process:

G =gas, L = lquid, S = solid

(circle afl that apply)

Chemical Namne

Raw material G
Product G
Waste G

L
L
©

Chemical Nama

S Raw materig
S Product
£3)

G
G
Waste G

ree-
nnoy

Energy Unils (check
all that epply)

Electricity
Sleam

Coal

Natural Gas

Other.(describe) |

4. Quantity of constituent réduced
(a) Amount reducad annually as
waste

150000 m° /Yead

(b} Amount of wasle reduceg
" “per unit of production

{c) Amount raduced annualiy as
faw material or ensigy

150000 m3/Yea

(d) Amount of raw material o
enecgy teduced per unlit of
production

S. (a) Percent reduction of waste
generated

25%

(b) Percant roduction of raw
matenal or energy used

30%

6. Capaal costs {orimplemantation
(U.S. dollars)

1040 U.S,D.

7. Qouars saved (annua:y)

21600 U,S.D,

8. Did the product of p1ccess
yield change due !0 te activity?
(! yes, please g've parcent

®
- °

Inc:easeq Ceciepsea

increasedq

"

Decrcased

|cnanze end inaicale cirecticn)
-. How was the munimuation
prcioct lirst idontd.cg?

water treatment

Suggestion from plant menagement

* CH = ciumicul substtulicn, EQ s equien ¢ 2nanse, OF = eperaticnal ehance, PN < preduel ehanze,

F3 = process change

“4-,


http:reduc.ed

WEC - Poland Waste Minimizatlon Project Description
Please Complete for Each Project

Company Namo: Zaklady Chemiczne "Organika~Azot" S.A. in Jaworzno
Date complatad: september, 1994,

Company Repregentatlive and Titfo:

Waste Minimlzatlon Project Title: Recycling of industrial water,

Product(s) Impacted by Waste Minimization Project:

Process Dascription:

(Pleass attach a flow diagram)
drinking water_* 1970 m3/day
Compan waste water purified
industrial water | -Ompany S (V) 3% - O SR
from coalemining l
T Wawolnlcae

stream
N - N

FEECTRLE SUEE Sl Y T

-~ ~

Description of Waste Minimization Project:

drinking water I )
waste water purified

1170 m’/day Company =t W.TP. |~ -

Rgust}-nl - :

water from —_

coal-mining 1470 mj/day
recycling of 500 n’/day I

Wawblnica
stream
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WEC - Poland Waste Minimlzation Project Doscription Workeheet
Pleaso Complete for Each Projoct '

Company Name:  “Organika-Azol SA," - Jaworzno

mm'ﬂﬂ’: Aug‘ . 1QQL}
Company Representative and Title:

1. Waste Minimization Projact Neduction of wastc~waters irom Lhe hydrolysls
Tule and washing of aluminum complex DCAP
after Friedel-Crafts reaction.

2. Wasle Minimization Technique’ |CH EQ {OF) PR PS

(crcho ali that apply)

Other (daseribe)
Chemical Name Energy Unils (check

3. Chemical(s) or Enetgy Units Chemical Name
all that apply)

Elfected
Electricity

(use additional shaet If
Steam

nacessary)

Roleand formof chemicalin | Rawmatenal 6 (D) (8 | Rawmateria G Cond

production process: Product & | Product G Natural Gas
8 G

e
non

G
G = Qug, L = lquld, 6 = solid Waste G Wasle Othar (dascribe)
(circle &it thet apply) .

4. Quantity of constituent reduced x
() Amount reduced annualty as 363 m”/year

wasts

{b) Amount of waste reduced 3
per unit of production 1.8 n’/1t

{c) Amount reduced ahnuatly as
taw material or enargy 7.7 mt/year

(d) Amount of raw matsrial or
energy reduced pet unit of 24 kg/1t
production

5. (a) Percent reduction of waste
pr— vnknown

(b) Peroent reduction of raw
material or enargy used 2%

8. (%‘gh‘ d:g:j for Implementation P,

7. Daollars saved (annually) 12087 Sh

8. Did the product or process 10 % %
yloid change due 10 the activity? ‘
(it yes, please give percent Increased
chango and indicalg cire-ction)
9. How was (ne minimuzation Surgestion from pra’ect manager
project ficst Identitied? )

Decreased Increased Decreased

* CH = chemical « ubsttuticn, EQ = equipment change, OP = operational change. PR = product change,
£S5 + process chango




Aug,, 100/

Company Reprasentative and Title;

and was ing o

anwssbescdpﬂon:
(Please attach a fiow dlagram)

productiogn process of

Deseription of Waste Minimization Project:

instead of technologicaj
That allows to

Tha
of raw materials.

of nineline transporting wa
to the hydrolysis reactor,
has been used|

Wasts Mlnll?]lzatlob P{oje t Tltle: "eUCT IO oY Wawtes
aiuminum Complex DCAP

Product(s) Impacted by Waste Minimization Project;

Dichloroacetophenone/DCAP/ is & transient Substance
T insectocide~bir1ane.

The second stage of the process
DCAP and after that extraction of NCAP
of orgeanic nfase of DCAT, As a result of t'is Operation
the aluminunp waste~wateprs arise which are
sollution af aluminum chloride and the remaining
Second and the thipg washing is directed to the water lreatment plan

The proiect consistin turning aluninum wastes from
the third washing of orgaric ohase of NCAP hack to
water,

eliminate the waste-waters from the Stage of DCAP
washing and also 1o regain ahout 1% of organic pfase,

t gives Savings due Lo reduced

Technical realization of this

after Friedel;cbafts ﬁeaction. l

in the

is hydrolysis of aluminunm complex
using henzine ang washing

Partically sold as ~59%
) ni pari from the

the second ang
the hydrolysis

Sevage disposal and regaining

project consisted in arrangemnent
stes from t e waste~waters receiver
Fxisting aluminum chloride Dump
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WEC - Polond Waste Minimlzation Projcot Deserlption Worksheet

Pleaso Complete for Ench Project

Company Name: "Organika-Azot" SA. -~ Jaworzno

Date completed:  S€Dt.,

1004

Company Representative and Titlo:

T I IOrodCE tOPYTETIONE TecoVery vy TMeamns |

1. Waste Minimization Project
Tile

of partial redistillation of organic wasles

arising in the purification process

of raw NCAF.

2. Waste Minimization Techniquo®
{circle all that apply)

CH EQ ©D PR PS

Other (desesibe)

3. Chamical(s) of Energy Unils
E'facted
(use additlonal shaet it

necessary)
Role end form of chemical in

production process:
G =gas, L = liquid, S = solid
{circlo all that apply)

Chemical Name Chiemical Name

Raw material G S Rawmalerial G L S
Product G S | Product G L S
Wasta G § {Wasle G L §

Energy Units (check
all that apply)

Flactricity

Steam

Coal

Natural Gas

Other.(describe)

4. Quantity of constituent reduced
(8) Amount reduced annually as
waste

1500 kg/year

() Amount of wasto reduced
per unit of production

‘.5 ke/1t

(c) Amount reduced annually as
raw matatial or enargy

nenn kg /year

generated

(d) Amount of raw matofial of 22 kg/1t
eaergy raduced per unlt of I
production

5. (a) Patcent reduction of weste unknown

/no data/

(U.S. dollars)

(b) Petcent raduction of raw 1,5%
matarial or enargy used o 20
6. Capital costs for implementation
835 u8sh

7. Dollars saved (annually)

11 885 USh

8. Did the product of procoss
yiel change dus to the activity?
(! yes, please givo percent
change and indicate girection)

o/ Py
va "

19

Increasced Decreased Increased Decreased

A Haw was the mimmazgtion
project first identifiad?

Suggestion from proiect manager

* CH = chemical substdution, EQ = equipmar: change, QF = eperatienat change, MR = product change,

PS = process changa



“WEC - Poland Waste Minlmlzation Project Description
Please Complete for Each Project

Company Name: "Organika-Azot SA," - .Jaworzno
Date completed:  gept,, 1094

Company Representative and Title:

Waste Minimization Project Title; ure dichloroacetophenone recovery by means
of partial redistillation of organic wastes arising in the purifi-

Product(s) Impacted by Waste Minimization Project: GAtion process of raw DCAP.

Prooess Desctiption:

(Please attach a flow dlagram)

One of the birlane production stages is purification of raw LCAP

by continous distilletion in the wiped film evaporator/ILUVA/.

Raw DCAP is pressed by means of nitropene from storage tank to LUVA
continously with the f'ow rate 4% kg’h. The distillation temperature
is 120 OCc and the pressure 10 nm Hg.

All the variable varameters in the evapcraeting syslem are controlled
automatically,

DCADP distilated 1s condensed and cooled in the evanorsior condenser
and flows down to the storage reserveir.

Organic wastes from distillation flows dowa gravilationally to. the
liquid wastes tank and are hurned {n the incineratling mant.

The contents of NCAP irn those wastes 1s overe “0%.

The remaining substances are tar products unindentificd.

Description of Waste Minimization Project:

The point of the project is partial Lurning back of afler
distillation wastes in amount of about 15 kg/1l of bhirlanc

for the second distillation i< LUVA.

In practice it is periodical turning hack those orponic wastes
to the storage tank of raw DCAP in amount 50 kg oer % tons of
raw dichloroacetopfenone /DCAIY/,

Wastes and raw DCAP are distilled for the second time,

Partial redistillation of liouid wastes of LUVA allows Lo regain
about 7.5 kg of pure DCAP per 1 ton of bhirlane and 1o reduce

the total amount of after Zistillatlon wastes,

(3T AvanABLE corPY




COMPANY NAME: Blachownia
LCCATION: Kedzierzyn-Kozle, Poland
DATE OF VISIT: November 8, 1994

MEETING ATTENDEES

Kazimierz. Kalinski Director

Antoni M. Zelany Technical Director

Roman Galonski Chief Specialist, Environmental Department
Jerzy Marszycki Petrochemical Works Manager

Marek Pelczer Chief, Benzol Plant

Magdalena Slipka Environmental Department

Izabela Helik Process Engineer, Petrochemical Works
Joachim Willner Technologist Specialist, Petrochemical Works
Beata Najnert Petrochemical Laboratory (translator)
Idzislaw Dec Technology

Zbigniew Fular
Roman ! oczur

Jan Muszynski Analytical Chemical Specialist
Jan Bronikowski Consultant, Prosynchem
Zbigniew Sorotowicz Consultant, Prosynchem
OVERVIEW

Blachownia has adopted an approach which focuses on the completion of several projects to
demonstrate successful waste minimization activities to its employees. As such it indicated that
it has not yet developed a waste minimization policy and specific goals. The initial waste
minimization effort was slow in starting due to restructuring and the lack of engineering
personnel according to Director Kalinski. Estimated savings from proposed waste minimization
are $262,000 based on investments of $23,500, with payback periods from immediate to three
months. The first round of projects solicited by a competition among employees generated six
projects. Additional competitions are scheduled for 1994 (energy) and 1995 (hydrocarbon
reductions). The company initially proposed and has agreed to jointly fund a project to increase
product yield from the benzol recovery unit. There are several procurement and customs issues
which must be resolved related to this project.

The company is concentrating on lowering production costs to improve its competitive position.
The benefit of waste minimization in lowering production costs should be obvious. Privatization
is expected to be completed as of January 1, 1995, with ownership vested in a fund with shares
distributed to workers (15%), government (25%), and public shares (60%). The company is
interested in competitive loans since it has plans to upgrade its benzol production technology.
It has already successfully obtained financing for other projects through the Polish EkoFund.
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Areas which should be reviewed for additional emphasis include improved progress reporting
to senior insnagement to strengthen management support and to generate more enthusiasm of
production level personnel responsible for carrying out the program. More involvement of the
Waste Minimization Committee in a coordinating role to develop goals and priortize projects to
reach the goals is also desirable.

PROJECT STATUS

Seven projects were presented by Blachownia. The project descriptions prepared by Blachownia
are in Appendix C. The economic benefits of all projects should be reviewed to ensure that all
cost savings are considered. A helpful guide is the Polish translation of the USEPA Waste
Minimization Manual (Ocena mozliwosci minimalizacji odpadow, Annex A, page 35).
Summaries of the projects follow:

1. Project 4/94 (Reducing Water Consumption From Water Treatment After Rinse)

This project must be reviewed to determine whether the estimated reductions in water
consumption are actual savings based on water use reductions. Based on the information
provided, it appears that the savings are related to eliminating the previous costs of treating the
rinse water in the wastewater treatment plant and not reduced freshwater intake. Blachownia
will provide a complete water flow scheme relating to water use in the entire plant. Clarification
of the estimated savings is also related to savings described in Project 29/94 (Sanitary water loss
from regeneration).

2. Project 26/94 (Decreasing Naphthalene Emissions From Storage Tanks)
This project is scheduled for completion by December, 1994. A revised diagram to more clearly
describe the project will be prepared by Blachownia.

3. Project 28/94 (Changing of Filter Agents)
Testing of the alternative filter media to determine its absorptive capacity, optimum density and
other technical details is in progress. Scheduled completion is at an undetermined date in 1995.

4. Project 29/94 (Automation of Controls for Sanitary Water treatment)
The estimated savings from reduced water consumption this project must be re-evaluated with
Project 4/94.

5. Project 30/94 (Power Consumption Reduction of Sewage Pumping)

This project is scheduled for completion by December, 1994. Comparison of use of variable
drive motors was discussed. Blachownia indicated that these were too expensive, but had no
cost comparison on the premise that the lower horsepower motors were already available in the
plant.

6. Project 32/94 (Aeration of Benzol Recovery Plant Wastes)
This project is being evaluated, with no estimated completion date provided.

31
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7. Increased Yield of Benzol By Improved Analytical Procedures

This project would involve cost sharing between WEC and Blachownia in the purchase of a gas
chromatograph to analyze the process stream to increase product yield and reduce waste.
Equipment specifications are being reviewed with final specifications expected shortly.
Competitive bids will be solicited since the estimated cost of the equipment is more than
$25,000.

Proposed Leak Detection and Repair Project

Blachownia described problems related to the ethylene polymerization plant. This plant uses
dated ICI technology. While some improvements in loss reduction has been achieved over the
last three years, there are still additional opportunities for improvement. Current ethylene loss
in this process are estimated at about 40 kg/ton of polyethylene, of which about 75% is
estimated to be from leaks and fugitive losses. Accordingly, it was suggested that a leak
detection and repair program (LDAR) be considered. An LDAR can be quickly implemented
at low cost with a portable organic vapor analyzer. It is a very visible program which can show
quick results, and is consistent with the company’s approach to raise employee awareness. In
addition, it was suggested that ICI be contacted to determine expected operating losses and
possible recommendations to address operating problems. This project should be seriously
considered by Blachownia.

EQUIPMENT REQUEST
Two possible equipment requests were discussed as follows:

1. Organic vapor analyzer for leak detection and repair program appears to be a very viable
project. Savings from this activity could yield economic benefits to pay for the gas
chromatograph unit for benzol recovery project.

2. Gas chromatograph specifications for the benzol recovery project will be finalized by the
plant in order to obtain bids. The cost sharing aspect of this project requires the
resolution of issues related to procurement, payment and delivery of the equipment.

RECOMMENDATIONS
1. Waste Minimization Committee should act in a greater coordination role.
2. Prepare and distribute more specific goals and objectives of the waste minimization

program to continue program momentum established through short term projects.

3. Establish a progress reporting system to provide management with regular waste
minimization status reports.

4. Evaluate the economic benefits of a leak detection and repair program.
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5.

Make better use of local consultants by assigning specific waste minimization related
projects.

ACTION ITEMS

BLACHOWNIA

1. Prepare revised project descriptions of completed projects using the guide provided by
WEC.

2. Contact ICI regarding possible recommendations to minimize ethylene losses from
polyethylene production.

3. Complete gas chromatograph specifications review and submit to WEC.

4, Prepare waste minimization program policy and goals and distribute to all employees.

5. Send copies of all newspaper publicity to WEC.

6. Send summary of general terms and conditions for financing to WEC.

7. Send updated list of waste minimization committee members.

WEC

1. Send specifications and quotations from other GC suppliers.

2. Review customs and procurement requirements for shared cost purchases and advise

Blachownia.

33
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RATIONALIZATION PROJECTS
CONNECTED WITH ENVIRONMENT PROTECTION
ENTERED IFOR A COMPETITION ANNOUNCED WITHIN
REALIZATION OF WASTES ;‘vl]le\ﬂ?.,\"I'ION PROGRAN]

PROJECT No @ 4/94

ORIGINATORS @ Zbigniew FULAR, Marian MAKOWSKI, Piotr

KRYWIONIEK

TITLE - " Using of after - washing water from water - tower (o make up
& ¢

the cooling toop of Carbochemical Works."

THE PROJECT DESCRIPTION

Existing state.

In process of sanitary water conditioning a stream of after - washing
water 15 formed that through afler - washing water basin. where
sedimentation of suspended solids takes place, is directed to the
Central Waste  Water  Treatment  Plant.  Amount  of the
afier - warhing water is. on average, 2500 m'month ¢ 11.1.000

movear ).

Propased change.

After - washing water from the basin of after - washing water should

e o iccted 1o the basm of water [rom cooling water ioop 1n


http:ANNO.,UN,.ED

12

Carlochenneal Works, The difference in water-level between both
basins i< G.O8 mowith a <lop 1o the direction of basin of coaling

water from Carbochemieal Warks,

Advantaes by the project nnplement,

¢ Decreasing of water consumption taken from Odra river by
FELO00 m'hvear. '

¢ Decreasing of Central Waste Water Treatment Plant loading by
the same amount of wastes.

¢ Saviny in power consumption that has been lost for anew
miroducing of industrial water from Central Water Treatment
Plant to the loop: ST hours of pump operation per vear with pump

capacity 2250 m Yyear and power 75 kW,

Total economieal elfeet :

. 000 ~ LAl vt Ry
116:1.000 zlotyrvear ¢ abont 83,000 US S:ivear )
The effect will be decreased after implement of 2994 project that
assumed  decreasmyg of cwater amount, using  for  filters and
Mangianese reMoving apparatus regeneration, by 50%,

Papected ouitn s,

Thanks< 1o a using of existed pipeline. the project implement doesn't

need any fmancizl expenditures.



\/K/

Projekt No: 4/94

bwp

b

COS ~ Central Waste Wealer Treatmenit Plant

b — both bpasin

bN,D - woter basin

COS8
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PROJECT No : 26/94

ORIGINATORS : Janusz BRZEZINSK ], Zdzislaw DEC. Andrzey
KUCHAR., Jozef PIENKOS, Januss ZBIKOWSK]

TITLE : " Decreasing of' naphthalene emis<ion 10 the atmosphere by
changing the manner of naphthalene oil sending on the line
of  Tar Continuously  Distillation  plant - Naphthalene

Continnouslv Distillation plant.®
PRVJECT DESCRIPTION ¢
1. Existing state.

Naphthalene oil, one of the fraction received during continmuously
distillation of cocery tar. is taken to two tanks of capacity 50 m” each
of them and from the tanks is periodically pumped over to the
storage tanks ol Tar Continuously Disuillation plant. After coliecting
a proper amount ot the naphthalenc, the oil is sent to onc of storage
tank of Naphthalene Continuously Distillation plant from where it is

taken, as necessary, to the further treatment.
Proposed change.

e ol the intermediate storage unit - storage 1anks of Tar

Contmuonsly Disnllavon planmt - should e elimimated. For this

wmrpose a pipeline between cellectors of lines @ " receivers - storaae
1 p

tanks of Tar Continuously Disullation plant * and * storape ks of

Tar Contiously Disullation oot - storage tanks of Napithalene


http:iioll.ly

Centinuously Distillation plant " <hould be build up.

Advantages by the project implement,

¢ Decreasing ol naphthalene loss tut has been lost duning
unpecessary pumping operation - 1200 Kesvear.
+ Decreasing of power consumption - “875 kK\Wheyear.
¢ Pecreasing of heat energy ¢ water steam ) consumption that has
been lost tor naphthalene oil heating in storage tanks of Tar
Continnously Distillation plant and for steaming of collector line :
receivers - storage tanks of Tar Continuously Disullation

plant ™ - 1600 Mg of steam on 0.7 Geal/N .

Total cconomieal ettfect :

410,000,000 zlotyvear « about 18,500 US S.vear )
Expected outlays,
The praoject vealization cost is an ctfect of necessity to build up of
additional cellector's heating segment and it is 20,000,000 zloty

(about 200 LS S,

Retumn of outlays will become i the second montle of the proiect

implement.



Bojekt No 26/3_%

No " No

’ CDN

WS

No - Naphthalene oil
CDS - Tar Continuously Disstillation plant

CDN —Naphthalene Conf/'nou_s[y Distallation /D/an'l"

WE = Ter Plant
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PROJECT No @ 2%/94

iR

JGINATORS @ Michal JURKIEWICZ. Brunon FEDYNA, lozef
MICHALISZY'N

TITLE " Changing of filtration agent of tarred up sewage.”

PROIJECT DESCRIPTION ¢

L.

Fxisting stafe,

Coalescence filters of Local Tarred Up Sewage Treatment Plant,
belonging to Cocery Tar Recovery Plant, are Nilled up with two coke
lavers of a ditferent aranulation. The coke filling 1s Hed onto wooden
erate with slars’ spacing of 10 mm. Exchange of filtration bed s
carried out once per vear: each time 130 Ny of coke. The taken out
coke. with occluded tar compounds, i< fired in a burner for wastes
burning to remove tar compounds. The exchange aperation topether
with the coke finng takes 2 - 3 months. Overlired coke can't be used
apain as a teed 10 the filters. There are also difficnlties with 113

purchasing because it is a fuel of warse quality € now 1t is storage v,
Propased chanpe
Beplace vohe with bales o pressing rve or wheat  straw of

Jimenstons - 2 x 1 x 1 om othat after using will be barned in the

burner for wastes burning,



Advaniages by the projeet implement.

¢ Elimination of waste that i5 overfired colke - abont 130 Masvear.

¢ Replacing of expensive coke with cheaper <traw: 130 My of coke
(000000 donviNa = ISG SAMe 0 corresponds o 200 bales
¢ 120,000 zlotv-bale = 3.5 S:bale .

¢ Deereasing ol exchange costs by shortenmy the erime operation
ume and elimmation of the excavator and loader opcr:ntix;ﬁ: by
GR.000.600 zloty per one exchange.

+ lmprovement of operators working conditions.

Total cconomieal effect -

SOCZ0.000 dotveyvear ¢ about 25,700 Sivear )
Expected ontlays,

The project implement doesn't need any financial expenditures.


http:Rplciw.of

Projekt  No: 28/9
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PROJECT No : 29/94

ORIGINATORS @ Stanislaw GALDYS. Roman KOCZUR, Jozelr

KLOSINSKI Martan MAKOWSKI, Mariusz
ROZMIAREK. Henrvk MALKOWSKL, Maria
STRYCZEK, Henn [ PIECIIACZER

TITLE : " Rationalization of repeneration process of sanitary waler

conditioning apparatus.”

Pecreasing of sanitary water losses.

PROJECT DESCRIPTHON ¢

1.

2

Fxisting state,

In sanitary water production process. the filters and manganese
removing  apparatus Tegeneration is carricd.out on the basis of
manual control. according to a schedule settled by theoretical
calculations and expericace. It results in an  excessive water
consumption. that is. 114,000 m'/vear, for carrving out the

repeneration,

Propos.d ehanze,
Replace manual comral with automatic control system that using
mictaprocessar pregramimer of SUCOS PS 24 tvpe cooperated with
turbrdity sensor of QF 32 tvpe and tlow transmitier of conditioned
water 1o the loap. The svstem programming will be performed on the

basis of faboratory anaiviieal results,






The real cost will be significantdy lower because the mrbidine
sensor bought a few veurs ago and not using uill now will be

applied.
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PROJECT No : 30/94

ORIGENATORS : Roman KOCZUR, Jadwiga ZUREK, Marian
PIECZYRAK, Henrvk BRODZIAK

TITLI : " Rationalization of power consumption on sewage pumping.”
PROJECT DESCRIPTION

1. Existing state,

To pump over maxed and pure sewage in Cental Waste Water
Treatment Plant pumps of KA 300R arc used. The pumps have

installed power excess ( motors 70 kW/ 960 r.p.m. ) what causes

excessive power consumption,

to

Proposed chanpe,

The pumps' motors should be suited to the requirements by means of
using its characteristics and by adjust their flow rate. So :
- in case of mixed sewage, motors of power 35 kW and 725 r.p.m.
multiple by I/min. ( 3 pieces ) should be installed
- in case of pure sewage :
- left on one pump-stand the pump with motor of 75 kW and
253 rp.om.
- install the motor of power 35 kW and 960 rpm. on the
second pump-stand

- on the third one : 19 KW and 725 r.p.m.

o\
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Starting up of a particular pump-stand should bLe performed
depending upon required tlow rate: respectively :

- above 500 m’/h

- from 330 m*/h up to 500 m*/h

. below 350 m'/h.

Advantages by the project implement.

Saving of power consumption in amount of 730,700 kW/year that
with a current electricity price gives :

584,608,000 zloty/year ( 26.300 US $iyear?)
Expected layouts,
Total cost of five motors exchange ( materials -+ labor )15 :
160.000,000 ( about 7,300 US §).

The layouts will return in the fourth month of implement.

The exchange cost will be lower thanks to the old motors applying

int the other place during a routine maintenance.

The project applving caused decreasing of project 1791 and

evenually project 29:94 implement effects.
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PROJECT No: 32/94

ORIGINATORS : Maria NIEDERLINSKA-STRYCZEK, Miroslaw

TRAWINSKI, Stanislaw GALDYS, Antoni
ZELAZNY, Roman KOCZUR, Marek PELCZAR, Jan
WITKOWSKI, Jozef TWOREK, Halina PODGORNA

TITLE : " Purification of wastes from Benzol Recovery Plant by acration

method. "

PROJECT DESCRIPTION ¢

)

Wastes lormed 1n Raw  Benzol Recovery Plant are - after
hidrocarbons' phase separation by micans of settling - neutralized
and next subjected to a coagulation with aluminum sulfate or
chloride. After the surpension separation, the wastes are sent to the
Central Waste Water Treatment Plant. Separated sediment ( about
600 Ma/vear ) 1s directed for burning in rotary bumner. Drawing out,
transportation  and burning of the sediment is expensive and
troublesome. A high sodium content causes melting of furnace

lininy.
Froposed chanse.
The svstem of prelimimary wastes' punfication shonld be chanped

over to the acraton, For this purpese. the Jocal Waste Water

Treatment Plamt of Benzol Plant should be rebuild aceording to the



vy

enclosed drawing. The essence of the solution is air supply 1o the
present {locculators. The gases carrying over with air stream will be
let out with collector 10 technological burner CDS T where

remaining not oxidized hvdrocarbons will be burnt.

Avoidance of wastes forming - after cnagulated slurry - and the same
costs connected with their :
.. drawing out from setiling tank and transportaiion to the
‘burner~-107,308.000 zloty/year ( about 4,850 US $)
. burning - 2.,3()(),00(),000 zloty (about 127250 US §)
- exchange ol furnace linking (it is estimated that burning of
the sediment is a reason of such a four exchange per vear) -

2,800,000,000 zloty/year ( about 127,250 US $)

Total economical effect :

5.707,580,500 zloty/year ( about 26,000 US S )

Expected outlavs.

Realization costs consist of air supply costs to the unit, costs of
collector build up that carsries the gases out to the burner CDS -
250,000,000 zloty ( about 11,350 US $§ ) and operational costs

( technological air ) - 82,500,000 zlotvivear ( about 3,550 US 9,

The outlays will return in the first month of the project applving.

-
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Petrochemical Works

Raw benzol recovery plant

Rationalization of raw material distribution and refining

process by means of improvement of benzol recovery analvses

1. Process description and the problem base.

Process streams of raw benzol Trecovery process are actually analyzed
only by the method of simple distillation. It causes

- Inexact separation of particular compounds

- excessive sulfuric acid consumption

- additional wastes forming in refining process

- product losses.

2. The project purposes.

The project purposes are °

- decreasing of product losses passing now in excessive amount into
residual and by - streams

- rationalization of sulfuric acid consumption { used for refining
process ) depending on unsaturated compounds content

- decreasing amount of wastes formed in refining process, i.e.

after - refining tars and used sulfuric acid.



-
2.

Proposed solution.

Below block diagram presents raw benzol recovery process. The

main products are marked with bold face and wastes with italics.

averaged
raw benzol
raw benzol
distillation
i B 1
heavy benzol for run
distillation I_ distillation
r_‘ — I Jor run to burner
heavy solvent light stabilized benzol
residue naphtha resin ' l
refining
l v process

after-refining used l

tars acid

rectification

Do il

benzen toluene solvent fuel heavy

naphtha component residue



As it is showed on the diagram, the process principle lies in exact
main products separation off from by - products and wastes, in this
wastes from refining process. It's realized by method of dieu’llation
and rectification in a series of distillation columns. For a proper
performing the distillation processes ( choosing the proper feed and
retlux amount, lemperatures, precsure ) itig necessary to know
composition of each process stream; thereby exact analytical

methods are required.

Currently the process streams composition are still analyzed by
simple distillation that eventually in case of pure products could be
cfficient method, whereas it 18n't sufficient for the instance of
complex mixture contained many compounds because it te]l nothing
about content of products or other required compound important in a
given phase of the process ( for example, styrene content in

stabilized benzol affected sulfuric acid consumption ).

The only way to sclve the problem are exact analvses of raw
materials and half - products realized, for example, by means of gas

chromatography method, ‘hat is by method commonly used all over

the world.

Applying of exact analytical methods will give the tollowing

measurable advantages :

- more efficient separation of required product from raw benzol

- decreasing amount of light wastes ( benzol for - rnun ) directed o
burning '

- decreasing of sulfuric acid consumption in refining process

- decreasing amount of wastes formed in refining process, i.c.

after - refining tars and used sulfurjc acid



- increment of benzene, toluene, solvent naphtha, fuel component M

and cunmiarin - indene resin yields.

Apart of a/m measurable advantages,- introducing of exact analytical
methods enables to react faster for variable compositions of process
streams causing process disturbances and consequently allows to

avoid production break downs and losses.

Economical analyses.

The presented economical analyses bases on estimated assumptions
of products yield increments and decreasing of sulfuric acid
consumption because there aren't current data of cach process stream

composition,

Data to the analyses are from product reports of raw benzol recovery

plant in 1994 year.

"As we eslimated, the project implement should give the following
effects :

a/ increment of benzene yield from raw benzol of about 0.2%

b/ increment of toluene yield from raw benzol of about 0.3%
c/increment of light resin yield from raw benzol of about 0.1%

d/ decreasing of sulfuric acid consumption from about §5 ky/t of raw

benzol to about 80 kg/t.

\_l‘\_.



Costs calculation

Qutlays :
- apparatus purchasing’’ 900,000,000.- zloty
- additional costs™” 400,000,000.- zloty

total 1,300,000,000.- zloty™

/1] Proposcd apparatus :
Helwent-Packard gas chromatograph HP $890 with 2 FID) detectors and 2

capillary columns and integrator 3396.

/21 Cuutom duty, border tax, technical gnsses purchasing and installation costa.

131 Tho exart price could differ only to a certain extend dopeuding on detailed

apparatus specification.

Profits were calculated on the basis of product data from
01-06.1994,

q cxpected yiclds increment price value “T!
' product (%] [ Mg ] [ zloty ) [zloty ] i
;ibcnzcnc 0.2 68 6,500,000.- | 442,000,000.- ”
;lolucne 0.3 102 7,000,000.- 714,000,000.-15
gll.i;hl resin 0.1 34 16,000,000,- | 544,000,000.- .;

Total  1,700,000,000.- |

Profit from sulfuric acid saving :

- amount of saved sulfuric acid 170 My

- acid price | 350,000.- zloty

- value of saved sulfuric acid 59,500,000.- zloty 2



Total profit during 6 months :

1,700,000,000.- zloty + 59,500,000.- zloty = 1,759,500,000.- zloty

Expected period of outlays return:

1,300,000.000.- zloty x 26 weeks
1,759,500,000.- zloty

=19 weeks

3,519,000,000.- zloty x 100 = 270
1,300,000,000.-

ROI

Time of the project implement.

Expected time of the apparatus implement for the continuously
analyses of process streams from raw benzol recovery plant is
1.5 month; in this 2 weeks for the apparatus connection and

checking and 1 month for the proper chromatographic methods

preparing,



COMPANY NAME: Bonarka
LOCATION: Krakow, Poland
DATE OF VISIT: November 2, 1994

MEETING ATTENDEES

Marek Fotygo General Manager
Zladislaw Sieklucki Production Manager
OVERVIEW

Bonarka has recently undergone a major reorganization of management and key technical staff.
This change includes appointment of a new General Director and Production Manager of the
plant. The new management of the plant welcomed participation with WEC in implementing
a waste minimization program at the plant. Basically, the plant is just starting to participate in
WEC’s waste minimization project. Plant management is interested in implementing & waste
minimization program in the plant. Plant personnel indicated that the plant is very old and
antiquated in some of the production processes and equipment. The plant was originally designed
to manufacture calcium phosphate at 100,000 MT/yr operating under high temperature
conditions (1000 °C). To meet market demand, the plant was subsequently modified to
manufacture a different product (calcium biphosphate) which required operating under much
lower temperature conditions (100° C). The modified design capacity was 20,000 MT/yr. The
plant is currently operating on a reduced production rate of 4,000 MT/yr due to the low market
demand of the product and competition from other countries. Historically, the plant equipment
has not been adequately maintained resulting in poor operating conditions, inefficient use of
equipment and high production costs.

In order to be more competitive, the plant is considering major technical changes to it’s
manufacturing processes to improve product recovery, reduce costs and minimize wastes. Plant
management would like to incorporate waste minimization options during the upgrading of the
production processes currently being consiaered. Two major issues of concern identified were
loss of product in the manufacturing processes and energy losses. Waste minimization efforts
will primarily focus on these two areas.

Considering the relatively large capital investment required to implement major changes in
manufacturing processes to reduce wastes, Bonarka was interested in pursuing opportunities to
obtain loan from outside sources. WEC explained the general guidelines and criteria to obtain
loan for environmental projects from outside financing sources.

58
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PROJECT STATUS

Bonarka identified three manufacturing process areas where product and energy losses are of
concern : (1) Uncontrolled particulate emissions of product in reactors and from stacks with very
low product recovery, (2) Loss cf product and inefficient use of energy in rotary kiln during
drying process, (3) Product loss due to "caking" of product in storage silos. The plant’s technical
and management staff are currently evaluating major modifications to their production processes
including potential options for waste minimization. Description of the proposed modification is
presented in Appendix C. A waste minimization committee has been formed and will conduct
brain-storming sessions with selected plant personnel to identify projects and possible solutions.
Bonarka will inform WEC of the proposed waste minimization projects. Appendix D is a brief
description of the proposed plant modernization project.

In addition to the proposed waste minimization projects, Bonarka informed WEC that
approximately 200,000 MT of calcium fluoride waste is stock piled on site from previous
manufacturing processes. This waste material can be potentially used as raw material in steel
mills and cement mills. A local steel mill has expressed interest in purchasing this material at
approximately 10,000 MT/yr.  Bonarka is exploring other potential buyers of this waste
material.

EQUIPMENT REQUEST

Equipment requests will be considered later after Bonarka identifies waste minimization projects.

RECOMMENDATIONS

1. Waste minimization committee should actively pursue to identify projects to reduce
wastes.

2. Plant management should establish an overall waste minimization policy with clear goals

and objectives.

3. Bonarka should identify needs for equipment to be provided by WEC within the $10,000
limit.

ACTICN ITEMS

1. Bonarka will submit a report to WEC with description of proposed waste minimization
projects.
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FROM @ BONARKA KRAKOW PUSZKARSKA 9

PHONE NO. ¢ 4B 12 672733

Project Nams
Project Lokation

6risf Description

Origin of Project

Dbjectivea

Project Ststus
Financing Status
Counterparte

Contact Person

Countterpart
Praject cost

Tima frame
Fgt. Start Date
Duration

Modernization of the technological line of the
production of the calcium phosphates

Krakowskie Zaklady Przemyslu Nieorganicznego '“Bonarka" ..
w Krakowie, ul, Puszkerska 9, Poland

In the firat stagm, the change of the technology

of the production of the fodder phosphates from
thermal to low temparature process and the change

of the substrutes (from tricalcium phosphate to
dicalcium one) have eliminated completely the HF
aemission in the evolving gases.

The conduction of the actual process on the equipment
ugad in formar tachnolaopy causas however the formation
ot the large quentity of the dusty waste, simultansously
at the loss of the product.

In tha sacond stage, 1t is anticipated to reduce
substantially the emission of the dusty waste in the
first step of the modarnization of the technolagical
1ine, which should include the installation of the
reactor "High-Speed-Mixar"

The elimination of the waste forming in the production
proceas

Environment protection, elimination of HF omission
Reduction of the emigsion of the dust
Improvement of the technology

Krakowskie Zaklady Przemysltu Nieorganicznego “Bonarka"
30-542 Krekdw, ul. Puszkarska 9 Paland

tel. 66-45-22 fax 67-27-33 telex 322518

Mr Zdzistaw Sieklucki Chief of Production

tal. 66-40-47

170.000 $

01.1995
10-11 manths

Pa2



FROM : BONARKA KRAKOW PUSZKARSKA 9 FHONE NO. @ 48 12 672733 Fa3

Balanse of the production of fodder phosphate by the thermal methad

decrease of weight Apatite '

}pss of H90 95 Kg/Mg
o~ g
24 kg/Mg
drying I
Y
921 kg/Mg 126 kg/Mg
phogphoric acid 2-componant
blend
technological laoss
, 116 kg/Mg 1037 kg/Mg  of the mass as the
il : result af the
. reaction
technolapical loss of tha mass - {
as the result of tha reaction glgggpunent 73,5 kg/Mg
of 34,5 kg HF/Mg —
55 kalMg 11079,5 kg/Mg
the loss by the 38,5 kg HF |
emission of 10 kg i
dusty waste sintering
10 kg/Mg 1025 kg/Mg
v
cooling turn back of
the particles
of the diameter
d greater than
?g;:mg;e the final product
the product | 25 kg/Mg separation

L 1000 kq

CaS(PU4)2 + CaNaPQ,
final product
of the optimal diameter



FROM : BONARKR KRAKOW PUSZKARSKA 9

PHONE NO. : 4B 12 otd?3s

Balanaes of the actual low temperature

pracess of the produktion

of fodder phosphate

Calcium
hydroxide Dolomite |
390 kg/Mgl 290 kg/Mg
4
14 k mixing of
1085 6f production calcium + dolomite
51 Ka/ 666 kg/Mg
fbss of raising dust ‘ phosphoric acid
H3P04 100 %
175 kg/Mg
teohnologicel loss of the masa as the 10 kg/Mg
result of the reaction
| mixer-reactor '
decrease
1050 kg/Mg of weight
10 kg/Mg by loss of
turn back drying ) H20
of the particles of the diameter 10 ko/Mg loss b
graater than tha final praoduct 151 y
1030 ka/Ma ralsing
20 kg/Mg v dust
i10 kp/Mg separation l

lass of production

11000

kg

final product

CaHP0, . 2H,0

of the optimal diameter

o
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Balance of the production of fodder phosphate
on the modernized technological line
(after installation of tha reactor)

counted for 1 Mg of the product

Calcium | |
hydroxide I l Oolomite l
362 kg/Mg | 270 kg/Mg
13 kg/Mg l mixing of ‘
loss of production | calcium + dolomite
5 k/Mg 620 kg/Mg
loss of raising dust phasphoric acid
H;POA 100 %
173 kg/Mg '
598 kg/Mg

technological loss of the mass as the
result of the reaction '

mixer-reactor

Hecresse
1035 k b weight
g/MT 10 ka/Mg ;yoloss of
2
turn back ’ drying S—
of the particles of the dismeter kg/Mg g?:igg
greater than the final product
5 kg/Mg 1015 kg/Mg ust
10 kg/Mq - geparation '
loss of production
1000 kg
final product
CaHPUa.ZHZO

of the optimal diameter



COMPARISON OF THE LOSS INDEX

( kg/Mg product)

Waste and loss

Type of the
drying mix1ng sinte- cooling mixing of reactor dr -
technology bf of 3-com- ring separation | calcium hy4 ving f?g?:ra \ligg;e snd
apatite ponentes droxide and together
dolomite
1 2 3 4 S § 7 g 9 10
Thermal method 24 igas (H) 25 34,5 (HF)
59 .
Low temperature method
equipment from thermal
mg‘:hod 14 51 10 10 85
Low temperature method
+ new reactor 13 5 10 10 38

Aplication of new reactor irn lcw temperature method :
“will limit total index of loss by
wiil recover 44,9 kg of preduct in each M3 of prodict

Assuming the sale of 12.000 Mg of aroduct at the price of 6.300.000 zi/Mg

the reraverec nroduct gives 3.394.440.000 2zt of profit.
Invested 4 ald will return after 1,2 years.

Ngotice :

the 1ass index has been estimated on the basis of the records of buying and selling.

: WOMd

B HSHIAZSN MOYUNY UXMUNDOG

‘ON 3NOHa

££22¢9 21 8P ¢
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COMPANY NAME: Boruta
LOCATION: Zgierz, Poland
DATE OF VISIT: November 8, 1994

MEETING ATTENDEES

Jerzy Jarecki General Director

Piotr Kukula Technical Director

Piotr Pietrzak Environmental Protection Specialist
OVERVIEW

Boruta has made good progress in developing and implementing waste minimization projects in
different sections of the plant. These projects focussed on reduction of wastewater discharges,
water consumption, solid wastes and air emissions. Minimizing wastewater contaminants and
discharges presents technological challenges due to the numerous (over 300) types of dyestuff
and other products manufactured under widely varying batch process conditions. Details of
these projects are presented in a report prepared by Boruta (Appendix E). Fifteen waste
minimization projects have been identified which are in different stages of implementation.

In addition to the waste minimization projects, Boruta has planned to implement two other
projects to control the discharge of wastes and protect the environment. An on-site landfill will
be constructed for disposal of industrial solid wastes at a cost of approximately $350,000.
Boruta is also funding approximately 50% of the cost (total cost is approximately $4.4M) of a
joint municipal and industrial wastewater treatment plant located in the city of Zgierz.

In order to better manage production processes and be cost competitive, Boruta has installed a
computerized production management and control system. This system has recently been
installed and is in the process of being set up to customize with the operational conditions in the
plant. In addition to cost control, the system has capabilities to process environmental data from
the different plant operations.

PROJECT STATUS

Fifteen waste minimization projects were identified. Some of the simpler projects have been
implemented, and others are in progress. Projects involved modifications of process
technologies, reuse and recycling of process waters, and installation of emission control
equipment. The goal was to reduce waste quantity and contaminant loadings. The major benefits
of the projects were significant reduction in COD and heavy metals concentration in the
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wastewater discharges and reduction in consumption of selected raw materials. As a result,
significant reduction in environmental penalties have been achieved, and cost of raw materials
usage minimized which together have lowered the cost of production allowing Boruta to be
more cost competitive in the world market. Project details are presented in the attached report.

One of the problems being addressed is the high concentration of ammonia in waste discharges
from the para-n process. Ammonia use in this process is not efficient and cannot be adequately
controlled. Evaluation of the kinetics of the process is in progress in conjunction with the
Technical University at Lodz. Special reactors operating under high pressure and temperature
conditions are required for this process. The university is planning to obtain such equipment in
order to conduct the process control investigations in laboratory simulated models.

EQUIPMENT REQUEST

After review of the process and environmental control needs, Boruta requested WEC to provide
a COD analyzer. COD is the most representative parameter that would characterize the different
process wastewaters generated in the plant. It would allow the plant’s environmental staff to
monitor the characteristics of the wastewaters flowing to the wastewater treatment plant from
the different processes and take actions to control the waste loadings. Boruta submitted a request
for this equipment including specifications and justification for the purchase of the equipment.

RECOMMENDATIONS

1. Boruta should input environmental process data into the computerized production
management system to monitor and control the wastewater discharges and air emissions.

2. Results of waste minimization projects should be included in the computerized production
management. system in order to calculate the benefit of waste minimization actions on
reduction of production costs.

3. Frequency and number of samples and analysis of different process waste streams should
be increased and the analytical results should be used to control production processes.

ACTION ITEMS

1. Data should be collected and cost benefit analysis should be done to compare the actual
performance of waste minimization projects with the estimated benefits.

2. Conduct a comprehensive evaluation of proposed waste minimization projects using the

guidance manual in order to select projects with high return on investment and with
significant benefit in environmental protection.
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*Boruta" SA

For:

World Enviromnent Center

Hovember 1094
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Information on the Measures
Undertaken ‘in Connection with
Waste Reduction in Dyestuff
Plant "Boruta" SA



Dyestuff Plant "Boruta"™ 8A is currently realising tasks to

reduce adverse affect of the company on the environment. Those

measures are supervised by engineers-experts employed in
production divigions, engineers-regearchers working in the
company's Research Laboratory, company'‘'s environmental

protection staff and the employees of a special section for
waste reduction. ¥any technical and technological changea have
been elaborated and implemented lately. They have led to
diminished amount of wastes and emission to natural environment.

Results are presented on the charts below.

Chart {.

Emission of gdaseous-technolcgical pollution from "Boruta®

SA.

Chart 1
Emission of gaseous-technological
poliution from "BORUTA" SA
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The chiart shows that the action connected with the reduction
of §gaseous pollution from technological rprocesses allowed us to

reduce the amount of gas from 470 t./year in 166¢ to ca., %

t./vyear in 1903,
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Waste water discharge
from *BORUTA" SA

“Boruta"SA.

3, 4.
COD load from
Chart 2

Chart 2,
- Discharge of soluble substances from "Boruta" SA.

- Waste water discharge from "Boruta" SA.
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The charts illustrate the result of reduction of waste water
diacharge and the contaminants it contains. The amount of waste
water in 1993 constituted 50 p.c. of that in 19866-89., The load
of contaminating substances expressed by the COD Indicator
diminished from 5,200 t./year in {988 to amount {.400 t./year in

1993.

Chart 5.

Water consumption in "Boruta" SA.

Chart §

Water consumption
in "CORUTA" SA

80001

Thousands m3

e T

1968 19082 19900 1981 1002 1093
Years

This chart illustrates the reduction in water consumption in
the vyears 1088-{993, The result was achieved thanks to new
technical-technological Processes inplemented in the company,.
The importance of this result is demonstrated by the fact that
the c¢ompany used deep ground wator which 1s more and more

valuable,
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Moreover , there have been elaborated other methodes which are

now being implemented, such as:

i,

9 .

Reduction by ca. {.4 t. of the discharge of ammonium ions to

waste water (while obtaihina 2-sulfo 4-nitroaniline}.

Change in the technology of production of helaktyn navy bluel
has resulted in:

- COD reduction in waste water by {30 kg/t. of dye

- reduction of soluble substances by 710 kg/t. of dye.
Change in the technolodgy of prqduction of helaktyn navy blueéd
has resulted in:

- COD reduction in waste water by 180 kg/t. of dye

- reduction of soluble substances by 380 kg/t. of dye.
Application of recvcling of waste water in the production of
FC acid instaed of brine used before.

Technology of production of the acid

P~aminobenzenesul fonamide was modernized which caused:

- reduction of contamination load in waste water the amount
of:

- 310 kg COD/t. of product
- 260 kg of soluble substances/t. of product.

Ho-waste water technology was implemented in the production
process of helaktyn black.

Production technolofy for helaktyn red was modernized which
diminieched:

-~ COD load by 93 kg/t. of product

- goluble sobstances by 2,063 kg/t. of product.
Hew production technology was elaborated for 2-chliorcnitro-
-aniline which resulted in the reduction of COD load by
292 kg/t. of product and scoluble substances by 4,100 kg/t. of
rroduct.

Iron oxides from Bechamp's reductions are fully utilized

the amount of 600 - 1,000 t. yearly.

{10, Toc reduce the emission of geseous 803 to atmosphere srecial

squipment was installed in the Division WI-17 and a system of
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unloading and dosing oleum was s8ealed in the Divisgion of
H~acid.

{1.To reduce the discharge of heavy metals copper catalityc
agents were replaced with ferrous onec.

f{2.To reduce 80, and Hy8 emission, one more absorption level was
introduced to absorption installation in the Division of
Sulphur Dyestuff.

{5.Technology of diazotization was changed by the application of
equimolar amount of amine and sodium nitrite.

14.To reduce the emision of nitrogen oxides in nitration
rProcess, mixed acid (nitric acid+sulfuric acid) was replaced
with concentrated nitric acid.

i5,.Partial recycling of waste water was applied at the

Production of 1{,2,4,acid which allowed to diminisch the

consumption or fresch sulfuric acid.

Besides those tasks is one project realized which
influences the 1level of adverse affect of the plant on the
environment. That project includes: .
i. Construction of modern biological treatment plant for the
company and the c¢ity of Zgierz. It started in 1993 and should
be finished by 1996.

2. HNew, modern dumping ground for industrial waste, which meets
even the moat‘ demanding conditions for environmental

rrotection, It will be lined with HDPE f£film.

DPespite such achievements in the minimalization of wastes
and the realization of global projects such as waste water
treatment plant and dumping ground, the company still works for
minimalization of wastes in different technologies. The task we
suggested for common realization with the WEC was the
minimalization of ammonia emmision in the production Process of
P-n-aniline. In this production process we use about {2 times as
much ammonia as is really needed. It causes considerable losses

of this substance. We decided, together with the consultants,
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that kinetics of this reaction should be examined as the
reaction takes place at the pressure of 30 atm. We wanted to
check the possibilities for diminishing of the amount of ammonia
in the @process. Unfortunately, it turned out that there is no
appropriate equipment to conduct that study. In the Departament
Of Environmental FProtection at the Technical University of Lédz
{where Marek Stelmachowski - a consultant is empioyed) the
equipment for the measurement of the kinetics of reactions
allows for working presesure {5 atm., This task hae been suspended
as the Department will soon have scaning calorimeter and
titanium reactor-Parr's pressure reactor. They can make our
studies possible. The socond problem we suggested - connected
with nitroaminephenol - must be postponed as at present there is
no production of this type.

Except of the probleme mentioned above researcg works are
constantly goingd on in company‘'s iaboratories to reduce waste in
production processes «f separate products. To accelerate thosa
works and give the possibility to evaluate the results in a more
complex way we think we need a DR 2000 spectrophotometer (of
HACH make) with auxiliary equipment (our lstter of 27th July,
+1994). This egquipment allows us to evaluate the results of our
efforts to diminish waste Quickly and easily. Having it we could

also intensify proecological policy in the company and achieve

further economic results.

Considering the above, the management of Dyestuff Plant
"Boruta" 8A suggests the need for financial meang for the
purchase of DR 2000 srectropnotometer of Hach make, according to
the agreement on co-operation of {7.11.19¢3,

The srecification for the equipment is as follows:
{. 8pectrophotometer DR/2000 (cat.no. 448600-0¢)

€. Pour-thru-ceiliil {(cat.no., 45c2{5-00)

3. COD Reactor {(cat.no. 456-CZ)

4, Digesdanl Apparatus (cat.no. 23{3C-21;
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Tests: cat.no.

Total cost
UsSDh 7,300.

22426-00
14188-6¢6
22577-00
854-99
22432-00
2éi9-66
£3765-26
2i1259-25%5
{2065-68

of the equipment at catalogue prices is about

of test:

8

22422-00
23198-00
22427-00

1037-69
22756-99
22433-00
21194-49
22437-00
24159-25

12066-68
22425-00
22428-00

2301-88
23750-00
14034-99
23766-26
21256-¢c5
22443-00



COMPANY NAME: Boryszew
LOCATION: Sochaszew, Poland
DATE OF VISIT: November 4, 1994

MEETING ATTENDEES

Czeslaw Lato Vice President, Research & Development

Lukasz Sleczkowski Director of Production

Irena Michalak Manager, Research and Development

Dorota Prosniak Manager, Technology & Environmental Protection Dept.
Marta Rosiak Deputy Manager of Energy & Water Department
Teresa Brzozowska-Janiak Process Engineering Specialist- Env. Protection Dept.
Ewa Sarbinska Process Engineering Specialist- Env. Protection Dept.
Festas Ilove Chemical Specialist, Research Dept.

Witold Prosniak Process Engineering Specialist- Production Dept.A.
Wieslaw Chmielewski Production Department A

Grazyna Kasprzycka Consultant

Lech Sadowski Consultant

OVERVIEW

Boryszew has made good progress in developing and implementing a waste minimization
program in the plant. They identified two major waste minimization projects that are being
implemented . The projects are: (1) Reduction of waste in the epoxidation of vegetable oils, and
(2) Reduction of waste in the dibutyl maleate plant. Detailed report on these two projects have
been prepared by Boryszew and submitted to WEC (Appendix F). Boryszew reported having
obtained environmental and economical benefits from these projects . These benefits include a
more cost-effective production system and reduction in penalties for waste discharges and
disposal. In addition, seven waste source reduction and four other waste minimization projects
were identified by Boryszew. These projects are being developed for evaluatior. as part of the
ongoing waste minimization and pollution prevention activities in the plant. Regarding obtaining
loans for environmental projects, Boryszew indicated that they are interested in repaying their
existing loans to the government of Poland within a short period and establish iie company as
a self-sufficient and financially sound privately held company. They would like to minimize
further financial liability at this time.

PROJECT STATUS
Two major waste minimization projects are currently being implemented. In developing these
projects, the goal was to make the production process more cost-effective and reduce the

quantity of wastes generated. Both of these goals appear to have been achieved and benefits are
being obtained. Highlights of these projects are described below:
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Waste Reduction in Epoxidation Plant

In the epoxidation process of vegetable oils, acetic acid was used as the oxygen carrier in the
presence of hydrogen peroxide using sulfuric acid as a catalyst. This process resulted in high
waste loading in the process wastewater particularly from the presence of acetic acid. To reduce
waste loading, acetic acid was replaced with formic acid. This resulted in a more efficient
production process, reduced the BOD and COD concentrations in the wastewater, and the
wastewater was more amenable to biological treatment. As a result of this change in the process,
COD loading from the epoxidation plant was reduced from approximately 30% to 20% in the
total wastewater flow to the on-site wastewater treatment plant. The COD concentration in the
treated wastewater discharge was reduced from approximately 400 mg/L to 200 mg/L, thus
making it much easier to be in compliance with the effluent discharge standard of 180 mg/L of
COD. Significant reduction in financial penalties for waste loading discharges were achieved.
Higher product yield and lower cost of production was also achieved. It was noted that even
though formic acid is being imported at a higher cost than locally available acetic acid, the
overall economic and environmental benefit of the project outweighed the increased cost of the
acid.

Waste Reduction iz Dibutyl Maleate Plant

Production of dibutyl maleate (DBM) results in one of the major sources of organic
contaminants. One of the main sources of contaminants is the esterification process in the
production of DBM. Recycling is quite common in this manufacturing process. However,
further steps are necessary to evaluate options that would minimize the quantity of wastes
generated. Replacement of the sulfuric acid catalyst is being investigated. Studies have shown
that accurate determination of the end point of the esterification process is critical to product
quality and in determining the waste discharge of contaminants. Boryszew reported that a flash
point test is a reliable indicator of the degree of esterification achieved at any given time. They
do not have this automatic test equipment.

Other Projects

In addition to the above two projects, seven other waste source reduction projects have been
identified. These projects are being developed for implementation in the near future. The
projects are as follows:

1. Elimination of wastewater in the DBM plant through recycling.

2. Reuse of process wastewater for neutralization.

3. Optimization of the neutralization process.

4. Recovery of organic solids after distillation.

5. Replacement of the catalyst.
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6. Improvement of the phase separation after distillation to recover more product.
7. Develop a more efficient cooling system.
EQUIPMENT REQUEST

Boryszew submitted a request with justification for the Flash Point Test equipment. Discussions
were held regarding the need for the Flash Point Tester or a COD analyzer to best meet the
needs of the waste minimization projects. WEC indicated that a stronger justification would be
required for obtaining the Flash Point Test equipment. Boryszew will prepare a revised request
for equipment to include alternatives of the Flash Point Test equipment and a COD analyzer.

RECOMMENDATIONS

I. Continue with the current investigations on waste reduction and process changes in the
DBM plant.

2. Perform laboratory scale testing, as much as possible of new ideas on process changes

to cause waste reduction.

3. Prepare information on waste minimization program at Boryszew to prepare the final
report on this project.

ACTION ITEMS

BORYSZEW

1. Boryszew to submit a revised equipment request to WEC.
WEC

1. WEC to conduct literature search on catalysts for the esterification process in dibutyl maleate production
and forward to Boryszew.
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Besides , an idea of our workers team and then the adequate
production trials showed that there is the possibility to avoid
the use of superr: ted steam in the distillation operation

and to apply the ..ght blowing throuygh the plate column by mean
of compressed air {from our multi~-plant network of that gas,

2. Project goal

The goal of the project was to find technological solutions
which could reduce or eliminate pollutants originating from
the dibutyl maleate production process. During our researc
work there hag been accepted the assumption that the goa
has to Dbe achieve by "step Dby step" method, withou
high-cost investment within the time 1imits at the presen
gtage.Two parts of low-cost project concerning esirificatio
and distillation process stages have been chosen and ou
efforts have been focused on these problems.

3. Hethod of solving the problem

According to the above described problems within ou:
cooperation with the World Envirconment Center we realize th
technological <changes in the dibutyl malieate Plant, a
follows:

% Change of admissible value acid number which is achieving a
the end® of estrification, from not bigger tharn 5 mgKOH/g t
not bigger than 2 mgXKOH/g
This change will keep side - product to a minimum and 1imi
the product deterioration.

Adeguate admissible values of the ester crude flash poin
will be established after purchase of <the automati
equipment, according Lo needs.

* Change oif the distillation method from the method with trFe
help of superheated steam to the method with the nelp <
light blowing of comrressed air.

¥ Purchase of automatic equipment of flash point determinatio
The automatic flash point analysis implementation instea
of the manual method used at present will be a ver
important technical improvement of process production.
It will cause various kindg of savings and advantages,
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Besides , an idea of our workers team and then the adequate
Production trials showed that there is the Possibility to aveic
the use of gsuperheated steam in the distillation operation-
and to apply the light blowing through the Plate column by mear
of compressed air from our multi-plant network of that gas,

2. Project goal

The goal of the project was to find technological solutions
which could reduce or eliminate pollutants originating fror
the dibutyl maleate production procesg. During our reseanc
work there has been accepted the assumption that the go:
hag to be achieve by "step by step" method, withot
high-cost investment within the time limits at the preser
stage.Two parts of low-cost project concerning estrificatic
and distillation process stages have been chosen and oV
efforts have been focused on these Probiems.

3. Method of solving the problem

According to the above described problems within ov
vwvpcrativir witly Llie Worlad Envircviment Ceiiter we Aircalleoe LY.

technological changes in the dibutyl maleate Plant, 3
follows:

¥ Change of admissible value acid number which is achieving =
the end" of estrification, from not bigger than 5 mgKOH/g t
not bigger than 2 mgKOH/g
This change will Keep side - vroduct to a minimun: and 1imt
the product deterioration.
Adeguate admissible values of the ester crude f)ash poin
will be €slablished after purchase of the automati
equipment, according to needs.

# Change of the distillation method from the methoé¢ w . th the
help of superheated steam to the method with the help ¢
light blowing of compressed air,

¥ Purchase of automatic equipment of f£lash point doterminatic
The automatic flash point analysis implementation instea
of the manual method wused at present will be a ver
important technical improvement ¢f process production.
It will cause various kinds of savings and advantages,
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COMPANY NAME: Kedzierzyn
LOCATION: Kedzierzyn-Kozle, Poland
DATE OF VISIT: November 8, 1994

MEETING ATTENDEES

Jozef Sebesta Managing Director

Zbigniew Szopa Production Director

Zbigniew T. Slezak Chief Engineer of Development
Anna Golab Chief of Environmental Department
lowana Marawiec Environmental Department

Jerzy Frankowski Chief of Production

OVERVIEW

Kedzierzyn is one of the three largest chemical companies in Poland. The company is
government owned, although efforts are in progress to privatize the company. The two major
business areas are: (1) nitrogenous fertilizers (urea formaldehyde), and technical grade gases,
and (2) organic chemicals (oxyalcohol). The company’s business is growing and the company
is making positive efforts to be in a strong position both in Poland and in worldwide markets.
To achieve this business goal, Kedzierzyn is planning to meet ISO 9000 standards for their
products. Plans are also being developed to include a Total Quality Management practice in the
company. Gross sales of $250M are expected in 1994. The company’s management is
committed to implementing a successful waste minimization program and to meet the pollution
control standards specified by the government regulatory agency.

Kedzierzyn has made significant progress in implementing a number of waste minimization
projects. A total of 16 projects are planned to be implemented by year end 1994 (Appendix F).
The estimated total cost of implementing these projects is approximately $100,000. The benefits
are estimated to be $400,000. In addition to these projects, the Waste Minimization Committee
solicited proposals for waste minimization from plant workers with an incentive to reward the
best three proposals with monetary prizes (Ist prize $3000, 2nd prize $1500, 3rd prize $500).
Out of the 30 proposals received, 15 projects were selected for further evaluation.

While the company is making good progress in implementing several waste minimization
projects, attention needs to be more focused on how these projects are related to an overall
companywide waste minimization policy and goals and objectives. In order to maintain the
current momentum and continue to be successful in future, a waste minimization policy and
long-term plan with milestones for monitoring progress 1.2eds to be established.
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PROJECT STATUS

Kedzierzyn has irdentified 16 waste minimization projects to be implemented by year end 1994
(Appendix G). The progress on the projects are satisfactory and on schedule. During discussions
on these projects with plant personnel, additional suggestions were made on the following
projects:

Project # 4: It was suggested that the phthalic anhydride be recovered instead of disposal by
burning as currently practiced. The phthalic anhydride could be collected in an uninsulated vessel
such as a tank truck, thus converting it to a powder or granular form under ambient temperature
conditions. The recovered material can be reused as raw material in the process.

Project # 10: In the Water Demineralization Plant, it was suggested that the plant regeneration
water discharge be controlled by monitoring the conductivity. The discharge can be terminated
when the specified conductivity is reached instead of operating the discharge on a conservative
8 hour timed cycle . Thus considerable water discharge can be minimized resulting in cost
savings in operating cost and fees for water discharge.

Project # 14: It was suggested that inquiries be made to find a chemical product that would
inhibit polymerization of the formaldehyde. If polymerization can be avoided, the formaldehyde
can be reused instead of being wasted as currently practiced. Thus cost savings can be obtained
both in operating cost and in waste disposal fees.

Other Project: In the Nitro-chalk plant, it was suggested that ammonia dosage and mixing
conditions be optimized. Currently, due to lack of suitable process and mixing control, ammonia
is added in large slugs to maintain an excess of ammonia in the reactor. Thus large quantities
of ammonia are being used and also significant quantities of unused ammonia are wasted. It was
suggested that a static mixer be installed in the ammonia feed line which will ensure more
efficient mixing and optimized dosage. Cost savings in operating cost and in waste discharge
fees will be obtained. Kedzierzyn will submit information on the flow, Ph, titration curve for
the ammonia use, and ammonia mix ratio in the process. WEC will inquire if a microprocessor
is available to optimize and control the ammonia dosage in the process.

EQUIPMENT REQUEST

Kedzierzyn requested a syngas combustion analyzer for which specifications were submitted to
WEC. WEC will obtain price quotations for this equipment and submit to Kedzierzyn for their
review. In addition, a polarograph was also requested. In the DNT-TDA reduction process,
plant personnel indicated that they are currently unable to analyze for nitrogen compounds other
than in DNT. WEC requested that the plant provide information on the critical process control
parameters in the DNT-TDA reduction process including the name of the catalyst used. Based
on this information, WEC will evaluate the needs for a polarograph equipment being requested
from WEC.
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RECOMMENDATIONS

1.

Company management, along with the Waste Minimization Committee should prepare
a waste minimization policy, long-term goals and objectives and milestones to monitor
progress of the waste minimization program.

Kedzierzyn should review the additional suggestions in making process and control
changes and estimate cost savings.

Kedzierzyn should consider utilizing outside consultants in devcloping and evaluating
waste minimization projects. If necessary, confidentiality agreements should be prepared
as needed.

ACTION ITEMS

KEDZIERZYN

1.

2.

WEC

Submit details of the ammonia mixing process in the Nitro-chalk plant.

Submit information on the DNT-TDA reduction process as discussed.

WEC will review the information on the ammonia mixing process and inquire if a
suitable microprocessor is available to more efficiently controi the process.

WEC will review the information on the TNT-TDA reduction process and evaluate the
Justification for purchasing a polarograph being requested from WEC.
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Zaklady Azotowe "KEDZIERZYN" S.A.

Kedzierzyn-Kozle,

October 1994

Specification of projects accepted to be implemented
within the cooperation with WEC

atmosphere from the
argon plant during

Expected Expected
Pos. Specification Authors outlay effects Notes
mln PLZ mln PLZ
1 Reduction of volume of W.Bulanda, about about Implementation of
waste water disposed T.Dabrowski, 600 270 this project has
and emissions of A.Pyrz, been suspended
toluylenediamine (TDA) T.Zomerfeld till signing
by tightening catalyst a contract with
preparation and cata- Chemical Works in
lyst separation equip— Bydgoszcz on con-
ment tinuing the TDA
production.
2 | Reduction of butanols B.Gaca 0 about Under
emissions (n-butanol 7 implementation.
and iso-butanol) to
atmosphere from sto-—
J rage tanks
3 Replacement of heating J.Szajna about about To be implemented
medium in the venting 46 500 in November 1994.
system cof phthalic an—
hydride refining units
4 Modification of the J.Szajna, about about To be implemented
venting system in Z .Boruk 12 40 in November 1994.
liquid phthalic anhyd-
ride storage and road
tanker filling unit
5 Reduction of ammonia W.Nowak, avout about Project has been
consumption for the M.Gnoinski 350 3600 implemented.
production of urea
through reduced emis-
s10ns
6 Application of carbon H.Nawrot, about about Because of high
monoxide analyzers to A.Golonka, 300 290 price of analyzers
control combustion pro—| S.5zewezyk suggested by WEC,
cess in boilers we scarch for al-
ternative instru-
ments.
7 Elimination of methanc A.Gora abaout about Project has been
fraction blow—off to 10 280 implementoed.

.






Expected | Expected
Pos. Specification Authors outlay effects Notes
mln PLZ mln PLZ
IS | Complete utilization B.Szczepaniak about about Under implementa-
of condensates from the 180 900 tion. Adhesives 11
adhesives plant plant has finished
its part. Adhesi-
ves IB plant is to
finish before
November 30, 1994.
16 Elimination of waste W.Nowak, about about Project has been
stream from Halberg M.Gnoinski 600 4500 implemented.
type solution pumps
A-6-1
about about
TOTAL 5166 13251




COMPANY NAME: Polchem
LOCATION: Torun, Poland
DATE OF VISIT: November 7, 1994

MEETING ATTENDEES

W. Hopke General Director

J. Ciemielewski Technical Director

M. Bratkowski Manager

M. Mackowski Investment Manager

S. Oborski Environmental Manager
J. Ziolkowski Production Manager

W. Wojciechowski Consultant, Biprochem
W. Zajaczkowski Consultant, Biprochem
OVERVIEW

Polchem has made good progress in implementing a plantwide waste minimization program.
In addition to the major project for chlorosulfonic acid production, three other waste
minimization projects were identified. Total savings from these projects are approximately
$28,000 per year in operating cost. In inplementing these projects, Polchem has obtained
significant benefits in more cost-effective production methods, reduced cost of raw materials,
and reduced financial penalties for waste discharges. Currently construction of the new full
scale chlorosulfonic acid plant is in progress and is scheduled to be in production by Deccmber
31,1994. Details of these projects are described in a report prepared by Polchem (Appendix H).

PROJECT STATUS

A total of four waste minimization projects were identified as follows: (1) Waste reduction in
chlorosulfonic acid production, (2) Reduction of water use in water softening plant, (3)
Reduction of water use in lime milk preparation, and (4) Sludge reuse in neutralization process.
In developing these projects, Polchem’s goal was to reduce wastes generated and develop more
efficient production processes. These goals have been achieved in the projects. Highlights of
the projects are described below:

Waste Reduction in Chlorosulfonic Acid (CSA) Production

This is a major waste minimization project at Polchem. Current production method of CSA is
inefficient and generates 3 MT of waste sulfuric acid per 1 T of CSA. Polchem and their
consultants Biprochem have developed a modified process that eliminates waste sulfuric acid .
A pilot plant of 1 MT/hr was designed and operated for three months to evaluate the new
process. Difficulties were :ncountered with corrosion and elevated temperature conditions.
Special materials were sele.ted to be corrosion resistant. A flow control system for CSA is
required that is corrosion resistant. Polchem has requested this equipment from WEC. The
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pilot testing is completed and a full scale system is currently being conscructed.
Reduction of Water Use in Water Softening Plant

Decarbonized water is used for boiler feed to the KS-12 boiler. A quartz sand reactor ("Virbos")
is used for decarbonation of raw water which uses 41 m’/h of raw water and

600 1/h of lime milk. Out of a total of 41 m*/h of decarbonized water produced, 13.3 m*h is
used as boiler feed water. The remaining 27.7 cu.m*/h flow was being used as make up water
in the cooling water system. To minimize the use of raw water in the decarbonation process,
Polchem has modified the system to recirculate a portion of the decarbonized water back into
the Virbos reactor. Thus raw water use has been reduced by approximately 200,000 m/year
resulting in a savings of approximately $1800 per year in operating cost.

Reduction of Water Use in Lime Milk Production

Preparation of lime milk for neutralization of liquid wastes was carried out using raw water.
Polchem has modified the system to use a portion of the liquid wastes for the lime milk
preparation. This reuse of liquid wastes reduced the use of raw water for make up.Thus cost
savings of approximately $10,000 per year has been achieved in the cost of raw water purchase.

Sludge Reuse in Neutralization Process

Neutralization of liquid wastes was carried out using lime milk. Generally excess lime is used
in the neutralization process. The neutralized liquid wastes is transported to a sedimentation tank
and the treated liquid is discharged after pH adjustment to meet discharge standards. The sludge
is disposed. Polchem is now recirculating the sludge for neutralization since it contains excess
unused lime. Thus the quantity of sludge disposed has been significantly reduced. Cost savings
include reduction in fresh lime use, reduced sludge disposal cost, and reduced penalties for waste
discharge. The total cost savings is approximately $3500 per year.

EQUIPMENT REQUEST
Polchem submitted a request to WEC for flow control equipment for the new CSA plant. This
equipinent requires high acidic corrosion resistant materials of construction which is not available

in Poland. The equipment is important for control of the CSA production process and to ensure
that waste sulfuric acid is not generated.

RECOMMENDATIONS

1. Prepare a report on the new CSA plant including details of economic and environmental
benefits. The report should be prepared per the standard guidelines (Appendix A).
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2, Monitor performance of each of the waste minimization projects to determine how
closely the actual benefits compare with the projected benefits.

3. Prepare information on waste minimization projects to be included in the Project
Summary Report brochure.

ACTION ITEMS

POLCHEM

1. Submit a report on the new CSA plant to WEC.
WEC

1. Review request and specifications for flow control equipment for the CSA plant with
equipment suppliers and send information on availability and price.
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Data listu W Wasz 2ack

w sprowlie: Waste Minimalization Report

With reference to our formerly agreed progress steps we enclose
3 subject topics (projects) for minimalization of wastes.

Decrease of Fresh Waler Used in the Water Soﬂeniné Installation

feeding the KS-13 Boiler

Actual state
The reactor "Virbos" is the basic device in the water decarbonization

‘section. Generally "Virbos® must be fed with at least 41 im"‘lh of fresh

~(untreated) water along with 600 Uh of lime milk. This reactor contains
about 300 kg of contact mass (quartz sand) upon which sedimentation is
growing due to removal of carbonate hardness. During nc;armal use this
mass has been partly let out and made up with new quartz sand.

Reaction time in the "Virbos" reactor is constant and it lasts for about
27 min. Decarbonized water amounting to 13.3 m*h is directed to the
thermoelectric section. The remaining water (27.7 m*h) is used for
making up the circulation waier lot. Partly this water is used for cooling air
COMpressors.

(TTmMm) ‘
com| lon water
" for circulation T

cvecs
41/
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Proposed solution
lime nuu;ik coatact mase
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For implementation of this project the following devices, equipment apd fittings will

be indispermble:

1) Analyzing unit ensuring constant alcalinity at required level, namely 2P<M, where
P=temporary hardness, M=carbonate hardness, to be combined with an automatic
analyzer feeding (controlling) lime milk - the signal from the analyzer belated by
the reaction time in the "Virbos" (i.e.27 min).

\/‘2) 3 Flow-meters.

3) Flow-adjusting valve (local control).

4) Membrane type pump fed with compressed air.

Expected advantages

1) Saving of fresh water
27.7 m*h * 7 200 h = 199 440 m*year * 1 500 zi = 299 160 000 zt/year =
12 465 USDAear.

2) Belittled denand for lime
(8.3 kg/h - 2.7 kg/h ) * 7 200 h = 40.32 Mgfyear * 1 mil. zt/Mg = 40 300 000 zt/year
=1 679 USDANvear.

3) Belittled demand for quastz sand
200 kg/month * 12 months = 2.4 Mg sand * 1 mil.zZi/Mg = 2.4 mil.zt =
100 USDAvear.

Total 14 244 USDAear.

0 fally g
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3
Use of liquid wastes for preparation of lime milk

al state
For preparation of the lime milk used for liquid wastes neutralization fresh

(untreated) water is used (about 45 500 m*/vear).

fresh watter
(@5500 nthen) v
Expreparation= |
-toﬁ:m‘émﬁk--
[ G e e corrected liguid
lquid waetes Ene“"‘"ﬂr‘ 1zation:- o nerfation =4 wastes
E— S Tk e ERERa ks v ———

Proposed saolution (project)
Instead of using fresh (untraed) water for preparation of lime milk up till now meant
for the liquid wastes, now neutralization liquid wastes requiring no bH correction

would be employed,

amerger.
ca:rxtl.:ny

~= 2| correcied liquid

For introduction of this project the follcwing devices and fittings
1. pH-meter with recorder: to indicate pH value of flowing in liquid wastes
2. Membrane type pump (fed with compressed air) for pumping of liquid wastes for
the section meant for preparation of lime milk by (supplier):
SAND PIPER PUMPS
BY WARREN RUPP. INC,
MANSFIELD, OHIO, USA
Exnected adventages
1) No Need to use fresh water, app. 45 500 m*Avear i.e. 9 479 USD/year.
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Utilization of Postneutralization Sludqe in the Process of Liquid Wastes

Neutralization (Recycling)

Actual state
Liquid wastes from the production installations are directed to the mechanical

chemical neutrizer where pH correction takes place.
To control this reaction chamber lime milk is added. Liquid wastes enter the

sedimentation chambers where final sedimentation tekes place. The sludge is
virtually a refuse periodically removed.

wastes e R tar liavid
e - Sedimentation _O_"’i’ué_,
S=hamber: | o

Proposed solution (project)
It is intended to return the sludge from the sedimentation chamber for repeated

neutralization because the excess lime quantity (not involved in reaction) varies from
30 to 60% (for reasons of short reacting period and lack of automatic control).
Thanks to the intended project the refuse would be completely eliminated.

urrreatted (fresh)
warzer

amount of =
liauid wastes
L CA.CL Lo
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For implementation of the above project the following devices (apparatii) and fittings
are wanted. ' |
1) pH-meter provided with recorder and combined with an automiatic valve to control
feeding lime milk to the neutralization unit. '
2) liquid wastes flow-meter (here we propose use of the device made by):
ISCO INC, ENVIROMENTAL DIVISION
531 WESTGATE BLVD
LINCOLN NE 68528-1586, USA

Expected advantages +
1) Due to refuse elimination: 204 Mgfyear =74 000 000 2t i.e. 3 100 USD/year
2) Less lime to be used: 10 Mg/year = 10 000 GO0 zt i.e. 417 USDAear
a) P%‘/mii}) Sowinqs 4 Totaly: 3517 USDiear
Zcap TORA
‘s T veh
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COMPANY NAME: Polfa
LOCATION: Warsaw, Poland
DATE OF VISIT: November 3, 1994

MEETING ATTENDEES

Karyna Walkowska Chief Specialist, Environmental Protection
Marek Ostaszewski Ryfamycin Plant Group

Piotr Gornicki Ryfamycin Plant Group

Marek Skorka Butyl Acetate Recovery Group

Krystna Rogalska Butyl Acetate Recovery Group

Kazimierz Dziegielevski - Deputy Director, Research & Development
Ewa Kumanowska Consultant

Michal Kasprzycki Consultant

OVERVIEW

Polfa is currently implementing several waste minimization projects during the annual overhaul
and maintenance shutdown of some of the manufacturing process areas. These projects are
briefly summarized later in this report and described in detail in the report prepared by Polfa
(Appendix I. The cost of these projects range approximately from $2000 to $40,000. In some
instances, such as chloroform emissions, projected benefits include emission reduction by
approximately 50%, from 20 MT/m to 10 MT/m. The major focus of the waste minimization
projects are on the following issues: (1) reduction of solvent vapor emission losses during
transfer of solvents in antibiotic production, and (2) improvement of butyl acetate recovery and
minimizing losses in storage, extraction and distillation processes. Changes implemented include
modification of solvent transfer methods such as use of submersible and other pumps instead of
vacuum pumps to minimize vapor losses, replacement of old leaking pipelines, improved
instrumentation, new insulation, and overhauling and upgrading the process equipment as
necessary. Polfa is interested in monitoring emission losses of organic vapor throughout the
plant in an effort to reduce the overall fugitive emissions from the manufacturing facility.

Plans are underway to upgrade the process operations and increase the production capacity of
the penicillin manufacturing section of the plant to triple the present capacity by January 1996.
Currently design engineering is in progress. Polfa is considering waste minimization options
in the design of the upgraded facility. A phased approach to upgrade the facility is planned.
Total cost of upgrading will be approximately $15M to $20M.
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PROJECT STATUS

Polfa identified two waste minimization projects currently being implemented as follows: (1)
minimizing solvent emission losses in antibiotic production, and (2) improvement of buty] acetate
recovery. These projects are being implemented at this time taking advantage of the annual
plant maintenance shutdown. The plant is projected to be back in operation by December 1,

1994,
Minimizing Solvent Emission Losses

Control of solvent emission losses have been undertaken in several process areas. Actions taken
to reduce the losses are as follows: (1) replacement of vacuum pumps with centrifugal and
submersible pumps to transfer solvents from storage drums and between process units, (2)
operating certain processes under vacuum and condensing the vapors to capture solvent losses,
(3) replacement of rusted, and leaking pipes, (4) replacement of piping insulation, (5)
replacement of electrical and instrumentation systems with automatic controls. These methods
are used to reduce loss of solvents in "mother liquor” and other process streams. Typical
solvents used are propanol, tetrahydrofurans, ethyl acetate, chloroform and others. Emission
losses are projected to be reduced up to 50%.

Improvement of Butyl Acetate Recovery

Approximately 100 MT/month of butyl acetate is produced at Polfa. Estimated losses are 30
MT/month. Butyl acetate is relatively expensive ($0.60/kg). These losses can occur in storage,
extraction, and distillation process units. One of the major difficulties in developing an accurate
material mass balance for butyl acetate processes is the lack of reliable and accurate butyl acetate
flow and concentration measurement equipment. Consequently, it is difficult to identify the
sources and quantify butyl acetate losses. Polfa has attempted to measure the flow using "make-
shift" devices but have not been very successful. To reduce vapor losses, condenser
temperatures have been lowered below -15 C but results in increased operating cost. Loss of
butyl acetate impacts not only cost of product loss but also in increased penalties due to higher
contaminant loading in wastewater discharge. Investigations are ongoing to reduce the loss of
butyl acetate.

Another problem in the butyl acetate recovery process is the consumption of caustic soda used
to prevent protein fouling of the heat exchanger and distillation columns. Caustic soda
consumption has been reduced by 50% to 100 g. caustic per kg. of butyl acetate by several
actions including recycling, organized production and minor operating changes.
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Other Projects

WEC inquired whether steam consumption and losses are evaluated for the different process
units. Polfa indicated that this information is not routinely monitored. WEC recommended that
a steam mass balance should be developed to determine usage and reduce losses.

Polfa mentioned that they are evaluating alternatives for treatment of process wastewater. This
issue will be more critical with the increase in penicillin production in the near future. Polfa
is interested in information regarding treatment of wastewater from similar pharmaceutical
industry processes.

EQUIPMENT REQUEST

rDiscussions were held regarding appropriate equipm=nt to be provided by WEC for Polfa’s
waste minimization projects. Choices were an organic vapor analyzer (OVA) to monitor organic
emissions and flow meters for measurement of butyl acetate recovery processes. Polfa requested
the OVA and submitted a price quote and specifications from a U.S. supplier. WEC required
a justification from Polfa to support the request for equipment. Polfa agreed to submit the

request for equipment with justification to WEC . -
RECOMMENDATIONS
1. Evaluate the butyl acetate recovery process using flow meters and sample analysis to

accurately determine sources and quantity of losses.

2. Monitor the solvent emissions in the process units where modifications have been made
recently to determine the benefit of the waste minimization actions taken.

3. Collect information on the steam usage in the plant and quantify use and losses in the
different sections of the plant. A closed loop steam system should be considered in the
design of the proposed upgraded penicillin manufacturing plant.

ACTION ITEMS

POLFA
1. Submit equipment request to WEC .
2. Prepare information requested by WEC for preparing the summary report on waste

minimization projects at Polfa.

WEC

1. Review and comment on the information on an OVA submitted by Polfa.
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WEC World Environment Center
George Laszkiewicz
Pro ject Manager

Technical Programs

HOTEL " FORUM " Warszawa

REPORT GROUP No 6.
1. KARYNA WALKUWSKA M.Sc.
2. MAREK OSTASZEWSK! M. Sc.
3. MICHAL KASPRZYCK! M.Sc.
4. EWA KUMANOWSKA M. Sc.

The trials of Butyl! Acetate elimination from Spent aqueous

are investigated in October 1994.

The trials are operated by two methods:

1) denaturation of proteins by method of pH regulation; centri-
fugation of suspension, whereafter - air blow through clear
spent aqueous,

2) denaturation of proteins by method of pH regulation; air blow
through; whereafter centrifugation.

To check up on pcssibility of Butyl Acetate elimination from

spent aqueous to air stream and solvent vapour adsorption on Bo-

ncpore adsorbent was our aim.

The Chemical Oxygen Demand measurement was taken as efficiency
index.
The result of trials indicated the low effectiveness of this
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denaturation of proteins by method of pH regulation; filtration
and distillation. Financial analysis of this method ( made befo-
re) showed the profitableness of this method.

Iin modernization work of penicillin production, we utilize the
result of trials - the precipitation of proteins is operated on
place of their formation i.e. in extraction stage (in accordance

with idea “source reduction®").

Part 1l: Report of Work in Ryfamycyny "8" production process ac-
cording to waste Minimization Program.
1. Change of the transport method of chloroform-water suspension
- impeller pump instead of vacuum.
Realized:
- pipage collector
- end to connect product cistern with pipage collector
- work place for pump
- impeller pump system
Remaider:
- i{mpeller pump with motor assembly and connect to a power

source.

. Change of the transport method of TBA from drum - pump in-
stead of vacuum.
Realized:
- "L utz" submersible pump for drum was purchased
- "Nofena" glandiess pump for drum was purchased
- replace pump to transfer TBA from storage tank to reactor
- “"Nofena: pump i8 connected with compressed air system and
the automatic control system is made
Remaider:
- modernize the transport line from drums to storage tank;
- carry out the wiring system to connect Lutz pump to a po-
wer source
- carry out the work place to store Lutz pump

3. Modernization of cooling glycol distribution

Realized:
replace the corroded pipeline for glycol trasport (central

and distribution)

- glycol connection to receivers of vacuum distillation as-
semblies are carried out

- replace the old cut - off valve on indoors main line and
on whole distribution line to each apparatus

Jackets connector pipe are cleaned
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- the control system repair is carried ocut
- cold insulation for indoors main line and on whole distri-
bution line to each apparatus is done

4. The repair of hollow insulator on receiver, apparatus and

condenser

Realized:
- cold insulation is repaired and decrement are supplied

on receiver, apparatus and condenser.

5. Change of the receive method of spent crystallization liquor
and wash from self-discharging centrifuge - impelter pump in-
stead of vacuum,
Realized:
- three glandless pumps NOVITTERM type and three explosion
proof motors was purchased
- three contactor for automatic control pump run-was purcha-
sed
- carried out the wiring system to connect pumps to a power
source
Remaider:
- modernize the transportAline for spent liquor from centri-
fuge
- pump assembly and connection to a power source.
Total costs connected with a.m. repair and modernized works are
valued at 1 059 5855 000 zt ( v 43,500 US 8)

with kind regards !
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COMPANY NAME: Viscoplast
LOCATION: Wroclaw, Poland
DATE OF VISIT: November 2, 1994

MEETING ATTENDEES

Adam Nowotarski President of the Board
Zbigniew Jarzebowski Technical Director

Wojiech Zyzak Head of Plasters Department
Jan Wnuk Chief Specialist Technology
Anna Zagroda Chief, Technology Laboratory
Barbara Szydlowska Manager, Adhesives

Tadeusz Lawrynowicz Chief, Environmental Department
Jerzy Strychalski Chief Maintenance Department
Wieslaw Gawel Adhesives Department

Ryszard Jasinski Energy Specialist

Pawel Jamecki Marketing Manager(translator)
Andrzej Doniec Consultant, Lodz University
Jerzy Rouba Consultant

OVERVIEW

Strong management leadership continues to advance waste minimization activities at a steady
pace, especially in the areas of publicity and community outreach. Viscoplast has initiated
steps and expects to be removed from the list of the worst polluting companies in Poland.

Financial management strengths include project financing, e.g. loans from commercial banks,
the Polish EkoFund and the European Bank for Reconstruction and Development. Long
range outlooks include the Total Quality Management training which is in progress and a
trade and technical cooperation program with the 3 M Company. Management intends to
integrate the work of production and technology programs in the plant to provide a broader
perspective to employees and develop better teamwork. The Waste Minimization Committee
has been expanded to include economic and maintenance representatives. A cost allocation
system to charge costs back to the source is being developed.

A restructuring of the plant is also in progress as a result of the shutdown of the viscose
rayon fiber production facility due to economics, environmental problems, and high energy
consumption. A major energy audit is underway as a consequence.

Additional emphasis is needed in the areas of project identification and development;
technical data gathering and assessment; sharing waste minimization successes with
employees; and use of local consultants. A brief description of the waste minimization
program is presented in Appendix J.
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PROJECT STATUS
Solvent Recovery From the Carbon Adsorber Unit

Viscoplast has identified the more complete recovery of solvents from the coating operation
as its waste minimization project (Appendix I). While the company has completed several
steps to reduce emissions, it has not broken the project into discrete, achievable elements to
realize the goal. Measures taken to date include the repair of valves, sealing of leaks, repair
of gas cooling equipment. Prior to the purchase of the multichannel hydrocarbon analyzer, it
was agreed that additional information regarding adsorption/desorption efficiency should be
obtained. A sampling protocol was developed and sent to Viscoplast. The company intends
to purchase a portable total hydrocarbon analyzer to sample adsorber emissions and identify
possible improvements.

Leak Detection and Repair

Viscoplast has ordered benzene detectors to detect fugitive hydrocarbon leaks to identify and
repair leaks.

EQUIPMENT REQUEST

1. A portable total hydrocarbon analyzer will be purchased by Viscoplast. Based on the
results of the sampling program, the need for a continuous multichannel hydrocarbon
analyzer will be re-evaluated.

2. Specifications for benzene/water interface detectors will be sent to Viscoplast. These
units can be installed in the solvent regenerating unit to assist the operator in separating this
mixture and reducing discharges to the sewer.

RECOMMENDATIONS

1. Develop more specific waste minimization goals and a list of projects to meet the
goals.

2. Expand the use of "brainstorming" to identify problems, causes and solutions.

3. Prepare and distribute waste minimization "successes" to employees through the use

of notices and posters in the plant area.
ACTION ITEMS

A. VISCOPLAST
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PROJECT DESCRIPTION/EQUIPMENT JUSTIFICATION

1.

2.

3.

Review projects description formats.

Prepare project description of completed process changes and benefits, e.g. additional
coolers, condensers, valve repairs, sealing of leaks.

Prepare revised equipment justifications for continuous hydrocarbon analyzer.

CARBON ADSORPTION UNIT

1. Purchase portable total hydrocarbon analyzer and complete sampling plan to collect
data on adsorption and desorption phases.

2. Conduct laboratory analysis of carbon efficiency.

3. Contact carbon suppliers to get technical assistance in analyzing efficiency,
regeneration and replacement cycles, best carbon type.

4, Contact carbon supplier regarding package unit to replace existing unit.

5. Review design of sparging unit to improve inlet gas stream distribution.

6. Brainstorm possible causes and solutions to variable steam supply to adsorber.

7. Evaluate benzene/water interface detector specifications.

COATING LINE OPERATION

1. Review operating parameters (temperature, airflow, etc.) to determine effect on
adsorber efficiency.

2. Brainstorm other waste minimization alternatives, e.g. improved cleanup procedures

and container reuse.

WASTE MINIMIZATION PLANNING & ORGANIZATION

1 Prepare and publicize more specific goals and objectives.

2 Prepare and distribute regular progress reports to employees.
3. Submit a copy of the project list to WEC.

4. Submit a summary of project financing terms and conditions.
B. WEC

1. Send benzene/water interface detector specifications to Viscoplast.
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Dr Jerzy Rouba Lodz, 20th Nov. 1994
WMIP for Chemical Industry
in Poland .

Dr George Laszkiewicz

WEC, NY, USA

report No 3 on progress in waste minimization
in Chemical Plant "Viscoplast®, Wroclaw, Poland

5

This report covers my last two trips to the Company in October
and November 1994.

I have still discussed with Mr Zyzak the problems of solvent
circulation at the Plaster Dept. Finally, we agreed, that to
close the circulation of solvent and getting accurate and

reliable data in this matter required:

1. 'to install a flowmeter to measure the amounts of solvent
piped from the underground store tank to the Plaster Dept.,

2. to install a flowmeter to measure the flows of exhausted
gases leaving the coating machine,

3. to detect and prevent any fugitive emissions of solvent from
equipment and pipelines (qlue tanks, condensers, decanters,

etc),

4. to improve safety and health conditions for workers and
simultaneously to decrease the losses of solvent at the decanter
by introducing automatic device for interface level measurement

and separation,

5. to decrease the temperature of solvent in the condenser by
putting the second (idle) cooler into service,

6. to avoid any spills and leaves in emptied drums, containers,
etc, as well as to improve equipment cleaning-up procedures,

7. to clear-up the problem of capsaicini in the solvent -
whether it is interfering in recycling or not,

8. to reconsider all parameters concerned with operation of
carbon adsorbers. I advised them to contact with Polish Branch

of Swingtherm Company.

The amounts of solvent in air emissions has been estimated as
200 tonnes/year and solid wastes as 70 tonnes/year at the
Plaster Department.



In November 1994 I have participated in general meeting at the
Company with the WEC representatives and consultants, therefore
I do not need report the problems which had been discussed

there.

Apart from above considerations and steps which should be taken
to improve the solvent recycling system, much more attention
ought to be paid to the source of pollution. That means, the
Company must first of all focus on reformulation and process
modification. In my opinion, we still made little work on these
items which should have the highest priority according to the
cleaner production principles.

With best regards

dr %% Rouba
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WEC - Poland Waste Minimization Project Forms
Instructions

Company Description

1) Please give as much information as possible about the organization of the company’s
environmental affairs staff.

2) In describing reduction projects completed prior to the WEC projects, please give as
much information as possible of the type requested on the rest of the forms. If you like,
you can fill out the project forms with these additional projects. Please include the year
the project was completed.

Project Description

1) Please list all of the company’s products impacted by the waste minimization project.
Some products upstream or downstream from the projects may also have been impacted.

2) Simple flow diagrams are most appropriate; block symbols for pieces of equipment or
“black boxes” for processes are fine as long as they are properly identified.

3) The process description should include as many operating parameters as necessary to
describe the operation.

4) The project description should include any equipment installed or any changes in
operating parameters or procedures.

Project Description Worksheet

1) The waste minimization techniques listed in (2) are the standard ones as defined by
U.S. EPA and INFORM. Chemical substitution is replacement of the chemical with a
non-hazardous substitute. Substitution with other hazardous chemicals can be noted, but
the substitute chemical should be listed. Equipment changes are pieces of equipment
added to or removed from the process (or modifications to equipment). Operational
changes are changes in the way materials are handled: housekeeping measures, operator
training, etc. Product changes are changes in product formulation to avoid the use of
hazardous chemicals. Process changes are modifications to the process itself, not simply
additions of equipment. Adding a recovery unit would be a process modification, as
would changing from open to closed loop recovery.

2) Capital costs for implementation include any costs incurred with the project that
would not have otherwise been encountered, either in the process, or upstream or
downstream. These include consultant fees, extra maintenance or operators, €etc.



WEC - Poland Waste Minimization Project Description
Please Complete for Each Project

Company Name:
Date completed:

Company Representative and Title:

Waste Minimization Project Title:
Product(s) impacted by Waste Minimization Project:

Process Description:
(Please attach a flow diagram)

Description of Waste Minimization Project:

7V
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WEC - Poland Waste Minimization Project Description Worksheet
Please Complete for Each Project

Company Name:

Date completed:

Company Representative and Title:

1. Waste Minimization Project
Title

2. Waste Minimization Technique*
(circle all that apply)

CH EQ OP PR PS

Other (describe)

3. Chemical(s) or Energy Units
Effected
(use additional sheet if
necessary)
Role and form of chemical in
production process:
G =gas, L = liquid, S = solid
(circle all that apply)

Chemical Name

Raw material
Product
Waste

G
G L
G

L

nnow

L

Chemical Name Energy Units (check
all that apply)
Electricity
Steam
Rawmaterial G L S | Coal

Product G L § Natural Gas
Waste G L S |Other(describe)

4, Quantity of constituent reduced
(a) Amount reduced annually as
waste

(b) Amount of waste reduced
per unit of production

(c) Amount reduced annually as
raw material or energy

(d) Amount of raw material or
energy reduced per unit of
production

5. (a) Percent reduction of waste
generated

(b) Percent reduction of raw
material or energy used

6. Capital costs for implementation
(U.S. dollars)

7. Dollars saved (annually)

8. Did the product or process
yield change due to the activity?
(If yes, please give percent
change and indicate direction)

Increased

%

Decreased

%

Increased Decreased

9. How was the minimization
project first identified?

* CH = chemical substitution, EQ = equipment change, OP = operational change, PR = product change,

PS = process change



WEC - Poland Waste Minimization Project Company Description
Please Complete for Each Company

Company Name:
Date completed:

Company Representative and Title:

In what year was the company founded?

What product(s) does the company produce?

Does the company export products outside Poland?
(If yes, please list the top three export nations)

How many employees does the company have?
What are the company's annual eamnings (in dollars)?

In what year did the company first have an environmental division or employees
working on environmental affalrs?

Does the company have a separate environmental division, or are employees at all levels of
staff and management involved in environmental affairs for their divisions?

Please describe the kinds of environmental training given to employees not directly invoived in
environmental affairs,

Please give a brief history of environmental activities at the company, including any
waste minimization projects completed prior to WEC projects (use additional
pages if necessary)




WEC - Poland Waste Minimization Project Description
Please Complete for Each Project

Company Name: Kedzierzyn Nitrogen Works S.A.
Date completed:

Company Representative and Title:

Waste Minimization Project Title:
Reduction of Butanol Emissions from Storage Tanks

Product(s) Impacted by Waste Minimization Project: n-Butanol, Isobutanol

Process Description:

(Please attach a flow diagram)
For safety reasons, storage tanks for n-butanol and isobutanol are operated under slight positive

gage pressure of nitrogen blanketing. The current nitrogen cushion pressure is controlled as shown in
Figure A. The pressure control system maintains the overpressure inside the storage tanks at the

level of 0.5 kPa. When the pressure drops below that set point, the PV *A* valve is activated to open while
the PV "B" remains closed. After exceeding the set pressure, the PV *B* valve is opened to let nitrogen
(saturated with butanol) out to the atmosphere. The PV *A*® valve remalins closed during thls operation.
Average emissions of butanol amounts to approximately 1.2 kg/hr, or 3 tonnes/year.

Description of Waste Minimization Project:

In order to reduce the emissions, the pressure control system needs modification. Two separate
control loops, each activating a single control valve, will be used to replace the single-loop system (see
Figure B). The PIC "A* system will contol the Inlet ritrogen and its set point should be adjusted to the
minimum allowable pressure inside the tanks (0.5 kPa). The PIC *B* system will control the outlet nitrogen
and its set point should be adjuisted to the maximum allowable pressure just below the safely valve limit
(2.0 kPa). This will nearly eliminate any emissions of butanol. If one tank is empty, it can play the role

of a buffer taking up nitrogen from the tank being filled. It is important that the initial pressure in the empty tanks

tanks correspond to the control system set point (0.5 kPa) or slightly below.
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WEC - Poland Waste Minimization Project Description Worksheet
Please Complete for Each Project

Company Name:

Date completed:

Kedzierzyn Nitrogen Works S.A.

Company Representative and Title:

1. Waste Minimization Project
Title

Reduction of Butanol Emissions from Storage Tanks

2. Waste Minimization Technique®
(circle all that apply)

cH @ OFP PR _PS

Other (describe)

3. Chemical(s) or Energy Units Chemical Name Chemical Name Energy Units (check
Effected n-Butanol all that apply)
(use additional sheet if Isobutanol Electricity

necessary) Steam

Role and form of chemical in Rawmateriasl G L S |Rawmateial G L S |Coal

production process: Product G L S |Product G L S |Natural Gas

G = gas, L = liquid, S = solid Waste @ L S |Waste G L S |Other(describe)
(circle all that applv* T

4. Quantity of constituent reduced

(a) Amount reduced annually as 3 tonnes/rear
waste

(b) Amount of waste reduced unknown
per unit of production

(c) Amount reduced annually as na
raw material or energy

(d) Amount of raw material or n/a
energy reduced per unit of
production

5. (a) Percent reduction of waste 100%
generated
(b) Percent reduction of raw n/a
material or energy used

6. Capital costs for implementation {None - equipment already exists on site.

(U.S. doliars)
7. Dollars saved (annually) 3000 kghyr x 0.5 $/kg
= $1,500/ear
(not including any penalties)

8. Did the product or process unknown % %
yield change due to the activity? =,

(If yes, please give percent Decreased Increased Decreased
change and indicate direction)

9. How was the minimization
project first identified?

Suggestion from project manager.

* CH = chemical substitution, EQ = equipment change, OP = operational change, PR = product change,

PS = process change



WASTE MINIMIZATION PROGRAM

Brief progress report
Planning and organization

Top Management suport May 1994
Intention Letter to Workers
from General Director

Organizning Waste Mintmization Commitment

May 1994
DefineThe Firm Policy In Domain Of A Waste Source
Minimalization June 1994

Organizing program task force July 1994
Training Februar Technical — Director -
Apriel  leaders |
July - task force
October - workers
Assesment phase

Identifing and priontizing waste streams July 1994
brainstorm session
Generating options July 1994

Short time: betterment recycling

{o realize in future

change solvent in technology glue produce,
make modern Works Enerpetics

Reviewdala and inspect site - housekecping
August 1994

review installation to recycling
benzin,

review teclinology recycling ben
(problem kapsaicin and
aromatic compound )

balance sources of wasle

from firm and Plaster
Department



Feasibility Analysis Phase

Technical evaluation

Economic evaluation

Final report

Implementation
Installation (equipment)

August - September ‘94

range and harmonogramy reparation
installation to recycling;

range measurement installation;

estimate possibilities work the installation
in a winter

ertimate possibilitics specific cnergelic
parameters

September 1994

put together [argencases

necessary to estimate expenscs:
encrgetic, working power, renovationcs,
make balance expenses and profiis -

October 1994

elaboration and ratify to realize

September 1994

cel in numerators of technological steam

Implementation (procedure) September 1994

Employee involvement

repair steams bolls

washering installation;

repair radiotor gascs

repair second srubbe

still monitoring recycling process

with mass - balance

order investipation in Chemical Institute
in University on contents kapsaicini and
aromatic compound in recycling benzin

Information of the Waste Minimization Program
publication Intention Leter General Director

articles in works bulletin
inforination to local press

Competition for Idca Project of a Wastc Minimalization
Training cmployecs from Plaster Department
Mark financial profit for supervison process reeychng

benzin



APPENDIX K
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TABLE 1

WASTE MINIMIZATION AND IMPROVEMENT PROJECT
CHEMICAL INDUSTRY SECTOR

POLAND

SUMMARY OF WASTE MINIMIZATION PROJECTS

Project Description

Project Status

AZOT

Industrial wastewater recirculation Completed
Aluminum waste reduction Completed
DCAP wastewater recirculation Completed

Raw material use reduction

In progress

Steam use reduction

In progress. Complete by
’95.

Water use reduction

In progress

Solid waste reduction

In progress

Aluminum waste reduction in chlorfenvinfos plant

Completed

Distillation waste reduction in chlorfenvinfos plant

Completed

Waste volume and toxicity reduction in Miedzien plant

In progress

Waste reduction in suspended powder production plant

In progress

Packaging waste reduction

In progress

Recycling of containers in Enclofos plant

In progress




Project Description

Project Status

BLACHOWNIA

Reuse water conditioner afterwash for makeup water

In progress

Reconfigure naphthalene piping and storage system to
reduce evaporation losses

Completed

Replace coke filter media with rye or wheat media to
minimize waste disposal costs

In progress

Install automatic control system in water reconditioning
filter to reduce cycle times and save energy

In progress

Replace higher horsepower pumps with lower rated
pumps to reduce energy costs

Completed

Increase benzol recovery yield using improved analyses
using gas chromatograph

In progress

BONARKA

Elimination of HF emissions in calcium phosphate
production

Completed

Modernization of calcium phosphate plant and reduction
of dust and other wastes

In progress

BORUTA

Reduction of air emissions

Partially completed / In
progress

Reduction of wastewater discharges

Partially completed / In
progress

Reduction of water use

Partially completed / In
progress

Reduction of solid wastes

Partially completed / In
progress

Reduction of process wastewater discharges and waste
loadings (COD, metals) through recirculation and reuse

Partially completed / In
progress

Reduction of process wastewater discharges and waste
loadings (COD,metals) through production technology
changes

Partially completed / In
progress




Project Description

Project Status

BORYSZEW

Reduction of waste in epoxidized vegetable oil plant
through change of raw materials and process technology

Partially completed / In
progress

Reduction of waste in dibutyl maleate plant by
automatic analysis to optimize yield

Partially completed / In
progress

Reduction of wastes through recirculation, phase
separation, process technology changes

In progress

Reduction of wastes through change of catalyst, and
process optimization in DBM plant

In progress

KEDZIERZYN

Reduction of wastewater and air emissions in TDA
plant

In progress

Reduction of butanol storage loss emissions

In progress

Modify heating systems to reduce phthalic anhydride
emissions and losses

In progress

Modify venting system to reduce phthalic anhydride
emissions and losses

In progress

Reduction of ammonia emissions in urea plant

Completed

Install CO analyzers to improve boiler efficiency

Under evaluation

Eliminate methane fraction discharges from argon plant
during shutdown

Completed

Reduce methanol and formaldehyde air emissions from
formalin plant

In progress

Reuse wastes from phthalic anhydride plant

In progress

Install CO analyzers in syngas heaters to optimize
combustion efficiency

In progress

Reuse cooler condensate to reduce wastewater discharges

Completed

Reduce formalin losses from storage

Reuse adhesive plant condensates




Project Description

Project Status

POLCHEM

Reduction of fresh water make up in boiler feedwater Completed
treatment

Reuse of liquid wastes in lime milk preparation Completed
Reuse of post-neutralization sludge Completed

Elimination of waste sulfuric acid through process
technology modification in chlorosulfonic acid plant

In progress

POLFA

Reduce solvent losses through pump replacement;
vacuum and condensation process changes; pipe and
insulation replacement; instailation of automatic controls.

Completed and in progress

Improve butyl acetate recovery

In progress

Decrease steam consumption

Proposed

VISCOPLAST

Solvent recovery from carbon adsorption unit (cooler
replacement, etc.)

In progress

Leak detecticn and repair program to reduce solvent
emissions and losses

Proposed

r))‘j



