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I7, SULIARY

A 60 day prelininnry study wag made during July and
Aupust, 1975 of the HMungarian flax procesging indusiry
waelevater disposal problems.

Ten flnx plants and three other types of industrial
plants were visited arnd two major conferences and many
separatc discussions were held during this period. A
general knowledge was obtained and described in the
Report of the flax industry, water quality in recciving
ptreams, vater pollution abatement problems and procedure
and State views and procedures for pollution abatcment.

Eight specific recommendations were made and ten
puggestions for individual plant procedures vere given
during the study. All are included in this Report.

I1I., INTRODUCTION

Ao DESCRIPTION OF TEXTILE PROBLEM

The textile industry in Hungary is an ancient endeavour
and currently produces more than 77,000 ® of total
wastewater per day. At present there are 10,000
hectares of land used for growing flax. There are 8
relatively small factories processing flax by retting.
Both cold and hot water retting are used. There are 2
wet spinning mills with bleaching and 4 weaving mille
/3 of which have finishing/. The reader is referred

to Appendix No. 5 for the location of these plants in

Hungary.,

Because of the shoxtage of workers for this type of
industriasl production and prevalence of air and water




pollution preblem  flax production is currently in a

stale of redevelepnent. The final preduct is a
neccsgitly for Hungary and, therefore, the indusiry
is in liitle deauger of being eliminated.

In the lest five yeara fines for water polluiion have
bLecowe irercraingly severes In 1973, the textile
judustry in Muncaey paid 22 million Fig for such
penaliice. Algo publicity omcerning this pollution
has been increasinge Therefore, a desire and scme
urgency exisis for water pollution abatement of the
flax processing planta.

Although similer severe problems are found in Hungary
in cotton, wool, synthetic, and hemp textile processing
plents, they will not be subjecta of this Report. The
vwiriter visited these plants also as vwell as a large

old tannery.

B. DESCRIPTION OF DANUBE BASIN

The Danube River is the largest river in Hungary /See
Appendix No. 13/, discharging a mean flow of 1420 w/sec.
A1l of the flax retiting plants discharge their
wastewaters into this basin. The river enters Hungary
from Austria in the northwestern corner of the state
carrying a mean flow of 1300 ©/sec, iravels easterly
along the northern country border to about halfvay
across the state and then turns and fluws south through
Budapest and leaves the state to the east of Pécs and
flows into Yugoslavia. The river appeare to be in a

remarkably ¢lean state considering all the many sewages
and wastcs it receives. The river in the vicinity of
Budapest is a very turbid grey /not the rencwned "blue"
once writien about/ and often reveals dead fish although




fishing in practised., lo odom or vipual contamination
in the Danuvbe at Budepest indicating either gewviage or
textile vieste vere apparent to the writer. !lo upecific
or deteiled analysis of the Danube was niade available
to this writer. Cnly the general values ag given in

" Appendix 11 and 14 vere pregented to the writer.

Co 1HHINGS

In order to acconplish the objectives of this Report
conferences with the Design and Plenning Office,
Hational Office of Water Authority, linistry of Light
Induatry, Linen Industry Organization in addition to
the flax processing plants and other industrial plant
visits vere carried out during the period betvieen June
30th and August 17th, 1975. The personnel attending
theae conferences and the associated dates are shown
for the record in Appendix No. 6.

D, PRODUCTS OF FLAX
The seed of the flax plant is used for 3 products

1l - seed for additional plants
2 - linseed oil '
3 - varnish from contaminate@ seed

The tow /or separated outside plant shell/ is used for
two additional products

1 - plywood or fibreboard
2 - twine

“he bast fibre /thin fibre from within the shell/ is
used for the final purpose of




1 - linen iibre to be spun into yarn

About 250 of the flax plant ends up as tow or bast
fibre, normally 105 of bast or long fibre and 15% tow,

a chort fibre,
Fo COS" O FTAY TA00UCTION

Furerg wie paid a state-conlrolled price of about 3
Porints per kg for flax plants. The price of retted,
dried flax product is 48 to 70 Fts per kg depending on
the groade of flax. The yield of flax Tibre is only about
105 for bast, and 15-17¢% Tor tow fibre.

The increasedproduction cost resulting from the need

for new and more modern machinery, increasing land

needs, and the pressure for higher wages from a dwindling
labour supply, is of some concern to the future of this
industry.

Iv, I'TNDINGS

A. GINERAL

/1/ Pollution problem

Flax plant wastewaters are primarily retting wastes
vhich contain excessive organic matter, minerals, and
sulfides and generally posseas a low pH. The only
effective flax wastewater treatment in Hungary has
been land disposal and then only with limited success.
These wastes are generally discharged into g 1live
stream leading to excessive color, odor, and oxygen
demand. The accompanying air pollution, fish kills and
appearences of streams have aroused the public and «
encouraged fines by the state. The flax processing




plants now peck relief from these fines and public
pressurcg.

/2/ Flox plant aduinistrative lines

The flax industry is the responsibility of the Ministry
of Light Industry /See Appendix No. 4/, Under this

syatem of Government the plant manager nust seek advice,
support end approval of both the LENFOIO 'S SzUVOIPARI
VALLALAT /Hungarian Linen \iko/ and the linistry of Iizht
Industiry in matters related to pollution control. loney
for envirommental protection including wastevwater
treatment, originates frum 3 nain sources: /1/ plant
private developnent fund /2/ OVH finc for pollution excess
gpecial fund /3/ credit in the bank avarded by the State,
The total amount of these monetary sources is limited

and the amount allocated to any one plant depends upon
many fac lors such as need, subjective decision and
product orientation.

/3/ Effluent standards

Hungary uses a system of effluent standards for
controlling excess contemination in its receiving

streams. The standards used appear to be designed to

be attainable within reason as a result of typical
secondary treatment of a wastewater comparsble in orgenic
strength to normal domestic sewage. For cxample, effluents
discharged to live sireams have a permissible limit of

75 ppm of dichromate oxygen demand /See Appendices 1

and 2/, Two different sets of effluent standards are

used; one for discharge into live streams and one for
discharge into municipal sewers. Apparently, the standards
apply equally to industrial and municipal effluents.
However, the demands for compliance based largely on

the penalty system /See Appendix 3/ are focused mainly




on frdustrial effluents. This hag resulted in an absence
of intcent od oogeney for minicipal sewage treatment
syote s oand o cgaal dhgence in mnodern sewage treatnent
plints with Copecity cufTicient to handle industrial
crrleents, bhevelove, indunirial cfTfluents are geldem
cpproved Tor dicrosal in Liinicipal sewvera, Perhaps,
vhin peactice 10 ephanced by the absence of any limit
Tor dichronetle ovypen denand in municipal sewers. There
are also apparent inconsistencies between the two nets
of eifluent stlindards; such es suspended settleable
golids of Y5 ppm for imumicipal sewers while total
suupended solids of 1000 ppn for live streams vherecas
the penolty for excess of cich standard /0,5 Fte/kg/ is
the swie.

“he rationale for using a COD rather than a BOD effluent
stendard is difficult to understand for a country which
is in itg infancy as Tar os vaste treatment is concerned.
Presunebly, the purpose of this standard is one of
convenience of ananlysis. The standard may be reasonable
for normal doncstic severe treated effluents but is
extremely difficult to attain with a retting wastewator,

tannery, or pulpmill effluent even after effective
secondary treatment,

There is also no evidence that attainment of even these
ceffluent standards will protect and pregerve the
recelving water quality of rivers in Hungary. In fact,
there appears to be no differentiation made between the
large volume and load producer of wastewater and the

very small volume and load contributor. Both are required
to attain the same effluent quality,




/4/ The penalty systems end orpanization of water
pollution control '

The national laws related to water pollution contlrel

are published in VIZUGYI YRIBSITO XVI and XVII 25 «nd
29 in December 8 and 30, 1969, The contaminant linits
for discharge into live streams and into municipal

asevers as well as the penalties impoced for excceding
these limils are published in these references as choun
in Appendices 1, 2, 3 of this Report. The sules and
regulations aire promulgated and supervised by the
ational Vater futhority /OVH/. The vesponsibilities

of this central ecuthority are distributed to 12 regional
offices as ghovm in Appendix 12. The authoritiy ccts
independently of any ministry and possecsses a
reaponsibility similar to a ministry.

The fines for excess contaminants are expressed in
Hungarian forints per kilogrem of wastewater as shown in
Appendix 3. The penalties imposed on flax processing
plants have been for the following 5 contaminants: 0,
demand, pH, total salts, total suspended solids, and
sulfide. It is interesting to note that there is no
penalty for 02 demand or total salts when discharged into
municipal sewers and that the penalty for sulfides in
live astreams is twice that of municipal sewers. In
addition, deapite the same forint charge for excess
suspended solids the total charge will be lesms for live
streams because of the description differences in the
tests /already discussed in IV A/3/ /. The pH penalty
will also be three times as great for wastes in municipal
sewers than for live streams. The rationale fur these
discrepancies in charges is not evident.

The computation of the prices is quite arbitrary at best




since it ia gencrally bused on random sampling end may not

reprecent the Leue averapse contaminant level nor.
vantouaier volw:e of the plont in auesgtion. loreover,
their penalty syrlem has been nodified in 1972 /See
Tpard ViggeoddNodids, Vol, 6y by Tndory Kéroly, pe
119, Mulipest, 1992/, 1o ineclnde varviationg for /1/
dinchorging 7000 Ue cenler of streams  ather than at
the bark /2/ cuy vidkinewn contuninanto vhich may affect
the sell purification ability of the receiving vater;
that is its copucity to deoxygenate and reaerate in
nornal ruvmer and /3/ any or all of six other receiving
vwater utilization concerni, Since thene modifications
to the busic fine rate are rather unique and inter egting
gincn they huve considerable validity, they are
suniarized in Appendix Ho. 15, All these factors tend
to provide the OVH with the ability to lessen or raise
the fine of a given plant when external effects are
congidered,

An unpublicshed but highly practised procedure used by
the OVH is the progressive increase or decreage in
yearly penalty rate based on the attempt of the plant
to resolve its wastevwater treatment problem, It
repregsents a "bonus" given to the Dlant for making
progress or en additional fine for lack of progress.
The practice in some instances has been to double the
basic fine rate the second year, triple it the 3rd
year, etc., when no progress has been made. The limit
for this increage has been 5 years.

Certainly, the penalty system has Played a major role

in encouraging plants to install wagte treatment. Of

all the fines collected by OVH 80 to 90% are from
industrial plants vwhile only 10 to 20% are from muni cipal
sources. A total of about 200 million Fts are collected
each year by the OVH, This money is available for




expenditure for water quality mainicnance only for

all plants and nunicipalities. An industrial plent ig
frez to make its ovn propcesal to the Ceniral OVH for
water pollulion abatement.

Although conbined municipal and textile waste treatncnt
ig technically end theeretically feasible in many

caccs it is peldon practised. ‘there is no provision

for state nonetary support to either industry or
municipalily for such combined treatment. A central
fund for this pwwprse would certainly enhance conbined
treatment where feasible.

In general operation a textile plant assigns the task
of pollution abatement to the Designers Office. A
preliminary plah ig then evolved from the Designers
office and presented to the Regional Office of the OVH.
This reglonal office provides preliminary technical
approval for dctail design by the Designers Office.

But the Designers Office must obtain approval of the
Central OVH before final design and actual construction
can proceed. '

Whereas previously 1ittle concern was given to pollution
abatement in new plant construction, now a Joint effort
between the OVH and the National Planning Office
proposes supervision of new construction technology to
include wastewater treatment.

/5/ Hunggrian Surface Water Quality

A1l surface waters are divided into 3 categories /I,
II, I1I/. Specific contaminant quality levels are
eatablished for each of the 3 categories as shown in
Appendix Ko. 11. From multicolor maps prepared by the




OVH the fc1lowirg cenclusions uppear to be significants

A - The nineral content of the

Lorder exit

Denube is Class I from
the Austrien border inlet to the Yugoslaviun

B - Yhe exygen end BOD paraeters of the Danube place

it in Cling 1I during nest of ilg length until the

“euthen ung vhen it reluvrns 1o Class I
C - The VWH, IIO3 s DH, Te, In, phenel, detergent, Cn

4

and oil contaninents place the Danube in Class II

during its entire length of flow in Hungary.

Other strcang of interest in the flax processing industry
recelved ihe following classificaticns by the OVH in

the area of the plants

o Hineral
Stream content
Réba /Gyér/ Class II
Zala Class II
Dréva Class I
Repce Cless I

Réba /Szombathely/ Cless

II

Oxygen

parameter

Class
Cless
Class
Class
Class

I
II
I
I
I

NH: etc.

Class
Class
Class
Class
Claos

I
II
II
I
I

There are no Class III waters of large stream importance
receiving flax retting wastes. However, very amall
streams remain unclassified by this system. As shown in
Appendix No. 14 only 1,0% of streams are below Class II
in oxygen parametcrs; 0,1% in inorgenics, and 24% in
the other special parameters such as NH4, NOJ, etc.
It also seems quite difficult to classify a surface
stream in any given category when only one of many
contaminant parameters exceeds the limit. Obviously this

classification system is highly subjective despite the

specific contaminant values given in Appendix Wo. 11.
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Pung,ary receives vtrewnflow from nany sources but
discharges £lova io other countries mainly in only the
Dunube and Tisza /Sce Appendix o, 13/. While
internaticnal cormittees do exist and internetional
ptandardg ace published ithey cannect be nuaintained in
reality becaune of the diiTiculiies of establiching

the criginal contouainant source.

/6/ Types of flex retiing

Mo besic types of flax retting are in ccmmon usage in
lungary

/1/ the closed or Belgian system and
/2/ the open system,

The closed system takes place in covered tanks usually
heated and in two stages; the firat which uses up the
available oxygen and the second which is entirely
anaerobic. The cntire nmrocess is similar to the anaerobic
batch decomposition of domestic sewage sludge and 1
requires about 90 hours depending on temperature Joptimums
35°C/. The open system is at least partially aerobic

and in fact, is generally aided by aeration with

compressed air. The open tanks allow the retting liquor

to cool below the optimum temperature and therefore must

be heated by steam or utilize natural thermal waters as

occur in many parts in Hungary. Retting takes longer in

the open from 5 to 7 days.

The open system, despite the inability to use it during
cold weather, produces a more uniform fibre and requires
only about 37% of ihe manpower as the closed system.
Workers object to the working environment of the Belgium
closed system /hot - 50°C and humid inside/. Since a
manpower shortage exists in the Hungarian flax industry
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/im in other industivics in Hungary/, the trend is

tevied the ure of the open retting system. The advantage
of ghorter retiing tine of cloned retting id also

g vwevwhnt defeeted by the constraint of slover drying

dvcirg winter cod cadining neasonne
Ry LI L10TC 1TSS

1. Plant 'e,1 /Mudakaldezi/ /Central Manufacturing
Plant/

This plant is lcocated Jjust north of Budapest on the

VVest side of the Danube /See llap, Appundix 5/. The plant
employs about 1,500 workers, uses about 700,000 »
/136,000,000 gales/ of vater per year and discharges
abcut 600,000 ! /159,000,000 gala/ of wastewater per
year and masufacuires about 10,000,000 o of cloth per
year., Based upon a 280 day work year the wastevwatexr volume
equals about 2,140 ¥ /5/0,000 gals/ per day. Plant No.l
weavces end finishes ite raw material /50% cotton, 35%
flax, and 15% syntheticu [polyester-polyacrylonitrile) /.
The wantewater is known to contain upprokiutnly the
following contaminants

pH 8,4 - 10
0, dickiomate demand 340-880 mg/1
Na' 67 - 16,4 mg/1

organic solvents
/grease and oil/ 6 - 35,2 mg/l

It 18 dischaiged into the Bardt River which empties

into the Danube untreated after about 600 yards. T™he
plant has puid in excess of 255,000 Forints pollution
penalty cach ycar since 1972. The penalty has been
largely based upon Na', pH, and dichromate oxygen demand,
Hovever, a key factor in this problem is that within
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five or go years the Budupest Sewer Syntem vwill be
extended to the plant and the wastewater nccepled into
the sever aystem. At that time 1ta* cnd 0, deiand will
not be as resiriciive. '

It wan apparent that a sclution to the high pH and
accarpanying high oxygen denand stould be reconme:ded,
but that it should involve a mininum of permanent
cxpennes at this time /with a sacrifice in come
contaminant renoval effictency/. At this point two

in-plant nodifications secned posnible to avoid extensive
final wastevater treatment: /1/ dialysis of merceriuing
wastes and /2/ air flotation or filiration of kier
boil-off. A sampling and analysis program at 4 locaticna

was recomiended. These resulte are shovn in Appendix Te
Equalization of the wasted kier and other finishing
vwastes would serve io reduce the peak contaminant
concentrationa.

The mercerizing wastewater contains considerable puspended
matter and therefore must be floated prior to dialysis
/See Appendix 7/. As expected the alkalinity and pH
values of this vastewater are very high and vwarrant
recovery nand reyse as recommended. The kier boil als>
must be air floated und filtered befcre recovery

and reuse in kiering. It is extrerely heavy in suspended
matter /more than 10,000 mg/1/. Pilot experiments should
be carried out to confirm these recommended solutions.
T™e kier boil as well as the mercerizing waste is extrenely
high in C.0.D. /more than 20,000 ppm/ and demands
recovery in order to lessen the fine charge.

2. Plant No. 2 /Ceillaghegyi Sstvgyér/

is plent is located in Budapest /north west part of
Oity/ on the west bank of the Danube /8ee Map Appendix 5/.




“he pleat «iploys about Y00 pecple and produces

3,000,000 1 per year of woven fabric /largely canvas/.'
Tis row tatereinl i@ about 3395 double-twisted cotton
varn codd 170 otrcle oo tuisted blended flax. The plant
cpecnles o4 o wog per duy Tor 5 days and 8 heurs per
Gy o1 fhe sioh daye rolerpter volwne totals about
00,000 W pe e yoar ory Tor 200 duyy about 600 B pex

duy /159,000 gala per day/e Dyeing und finishing is

vhe "ot end furenoot viet processing source of waste-
unters Omly 9 if per day are estimeted lost in dyeing:
the vanlewater then is nbout 591 1/day. The woven goods
wre lar ely jig dyed und largely with sulfur-iype dyes
and strong penetrants. the plant sewer is a combined
one, “'he jiga cmpty into a main collection tank of

1 x1 meleras and about 'O cn deep and containing an
ineliied hand-cleaned bar scicens After this location
other vastevalera such s nophtihol dyes from pads,
vater—.epellant finichel /A1 L()}I)B/, water softening
wastes from boilers, and oily water from fuel oil tanks
are discharged, Penaliics in 1973 and 1974 of 120,000
and (0,000 Forints were assessed for wastewater discharge
into the Budapest City Sewer. The wastewater flows
along with Lthe Budapest domestic sewage untreated to the
Duimube River. There dces not appear to be a direct
correlation between the calculated penalty and the
actual penalily paid by the plant, However, as evident
from a letler dated July 10, 1974 to the plant, the
penalty assesved was based on 5 contaminanta; acidity,
sulfide, alkalinity, organic sclvent extractable matter
and sceltleable snlids, The penalty is made by the City
Sevier Agency of ithe City Council. Space for .astevater
treatrient is linited since the plant is surrounded by a
residential area. Since there were two major sources of
wastevater fur which penalties were assesaed, sempling
and analysis of the Jig Effluent 3Joreen Chamber and the
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0il Condencate wsump from fuel oil storage vere
reccumendeds These repults are shown in Appendix Toe 86’
At this point a prelininary appraisal of a logical
golution to the wasiecueler problem wvas as follovst

1 - Creale iwo separale dye vastevaler gysleus by
separating the jig dye weaste from the rinscvater
2 - Reduce pH /by acid or flue gan/ of the jig dye
vwaste to cnit st
X3 - Burn H,S in boiler to 50, and eboorb the [0, in
valer, or
abaorb HZS directly on ircn scrap to form FeS
which could then be renoved periodically and
gold to stecl mills
4 - Equalize all the remainder of the dye wastes to

avoid acid or alkaline <alug" loads. Use mechanical

gcreens to remove large fibres and rags
Settle to remove settleable suspended solidls

W
]

6 - Remove oil as a separate wastewater treatment by
skimming if necessary in fuel 0il - water separator.

Prom Appendix 8 - 1 data it can be seen that the hourly
variation in oil and grease escaping to sewer from the

fuel oil stornge tank is great /24 to 13,746 mg/1/.

011 of sume quantity ‘s always present and, even after

dilution with the other plant vastes, will often exceed
the 60 mg/l 1imit in municipal sewers. Skimming oil

in a one to four hour retention tank is definitely

X an alternative to removing ¥ by stripping with acid

or 00, may be biological oxidation to so:.
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required to prevent this escepe of contantinant. Since ‘
this type of uel o0il ashould be imnmfocible with viater, it
can be scperated merely by gravily separation., Flotaticn
with air and chenicals should not be required. ‘i'he

cxact gine of the okiining tank 1mst depend upon the
tewperature and twrbnlerce of ilie contente. Actual
prototype cxperipental data o advisable prior 1o
detailed desipgn of the oil removal tank. The skinmied oil
can be buwiiied with other Tuel o0il in the beilers.

Jren Appendix 8-0 detla it is shovn that the hourly
variaticrg in p /5,0 - 11,4/, altalinity /0 - 22,49
ng/1/, COD /118 - 2,940 ns/1/, seitlcable solids

/0 = 00 e1’/1/ und rulfide /0 - 988 ng/l/ are extieme.
Pqualization of these viastes over the entire 24 hours

is an cbaolute nccessity to reduce charpes and, to
enhance vemoval of suspended solids., Even after
segregation ol the jig dye and finishing waastes there
were periods vhen the sulfide ion content was zero.
Therefore, equalization will always be necessary to level
off the sulfide concentration for stripping. After
equalization the ooncentration still will be high enough
/ebout 400 ppn/ for effective stripping by reduced

pHe The sequence of treatment after meprecation of

all sulfur ard sulfur-containing vat dyeing from other
dyeing and finishing shculd be as illustrated belows
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Pt Yol 3 /Mdepesti Pondgydr/ is located in the center

of rda st of e tioale /Oee 1'ap, Apprendix 5/. he
plead dg o a epi ving nidl onlye JL receives 1400 tons

of 11ax, 00 tons of ©lax vaste /lew/, 390 lung poly-
ao, Yol i Yo dyestery 350 Leng of wool-pelyanide-poly-
aceylont beile /for caipel d:dustey by camission/e The
plant vees 1 oee uain processes /1/ water ppimning, /2/
kicr boiling and /3/ bleaching. the wasteveter of
150,000 1/ car goes to the City sever with no treatuent
and no pernelties for excessive contaminants. This mill
cppavently has no pollution problem since Na' ig the only
najor coatanirant - but no 1linit has been met for this
value in "live scwera". Also, oxygen demand may be high,
but becuuse of high degree of dilution with blcaching
and vince welecrs and lack of a limit established for
scvelg no fines have been imposed. Until and unless future
enalyscs show excess contamination no expenditure for
waslevaler treatnent is recommended at this plant.
Hewever, it would be appropriate if the final effluent
was swipled und analysed scmetime when convenient for
actual vclume, Na+, oxygen demand, and pH of a 24 hour
compusite.

4. Plant No. 4 /Kondrom/ is located 60 miles northwest
of Budapest on the Danube /See Map, Appendix 5/,
Actually ? scparate plant operations are carried out
here /1/ flux retting and /2/ flax spinning, weaving
and doubling.

4-1 The flax is picked, deseeded, bundled lcaded on
racks und onto railroad car tracka and into 8 retting
tunnels totaling 2,566 o of which 1,554 » is useful
capacity., The retting tanks are covered and, therefore
useful for 230 days per year and 24 hrs per day. ‘L.
useful capacity of the retting tanks is 4500 raw tons of
deseedcd flax per year, 300 tons of flax solid waste
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result from retting. Retting ig carried out at

23-30°C by mixzing hot und cold waters from viells and
takes 90 hra/ebout 4 days/ for one conplele cycle,

No chemicals are added. ‘The cleeed system conmerves the

heat und g cwid to provide a betler distribution of
biological wetlivity than the cpen sysiens It is
egaentially a 2 - stage digeatlion or anaercbic
fermentation procecs vhich nwells the flex fibre tube
and loosens the hast flux fibre wilhin the tube.
10-80,000 & of retting liquid are discharged from the
retting tanks per year by pumping into 4 lago:mns for
evaporation and draining. These lagoons are located
about 1 mile from the plant in an isolated arca. “here
is no discharge from the lagoons except in unusual

wet weather in the fall or spring. ‘“he lagoons are
overgrown completely with a tall /6-10 feet/ cane type
of vegetation., There were no amounts of residual retting
liquor nor odors in the lagocns during our site visit on
July 10, 1975. In fact, usually the last 3 lagoons
connected serially to the first one are seldem used.

If draining is nccessary the lagcons can be drained to
a collection tank from which it can be released to the
municipal sever, After the 90 hrs period of retting the
flax bundles are removed and placed in adjoining fields
in teepee form for d.ying /normally for 5 days in good
weather/. No air pollution scems to develop from either
the retting nor the drying prccens. I'o analyces of the
retting liquor were nede since authorities have not
sampled because no continuous discharge occurg. Altheugh
no treatment of wastevater is recormended al this time
sampling and analyses of retting liquoxr punped to lagocns
and to Komérom sewer is recomiended for future informat-
ion.

4-2 The spimning mill obtains most of its water /800 ¥
per day/ from drilled wells and discharges its wastevaters




4.

dicetly Lo the Xorden publie pewer. The City is now

i lding a cevege lrectnent plant to nerve the present
pepnleiien of 13,000 people which will grew to 30,C00
pecples "hig plant will have a capa dty of 3000 £ per day
and will begin opecation in 1973 “he treatment will be
a privay o one fuvelving £filteation /probably sereening/
cad cedicnte!ion enly. The total volune of spinning
113111 veste is 980 1'/duy. A penalty of abeut 112,000 Fts
will be asresgsed based upon sanpling of wastewaters on,
I'ay 13, 1945 /See leller to Plant dated June 4, 1975/,

The opimming mill vastevaler contained on that day

SOz ppm limit excesa kg/day
58 400 JONE
volune 580 i’/day -

- —

organic sclvent
extract 92 60 32 - 18,56

0il or grease or wax is apparently the only problem at the
spinning mill. After a preliminary investigation of the
water spinning operation and the receiving manhole

it was evident that grease was obviously present in

the wastewater. A 24 hrs sempling program of the water
spinning effluent /each hour/ was recommended with
analysis only for volume and oil and grease. It vas re-
comnended that the samples be allowed to stand for 1
hour, surface skimmed and the subnatant wastewater also
enalysed for grease and oil. These analyses are shown in
Appendix No. 9. Tentative preliminary solution to the
problem was thought to be grease skimming basin either
with or without air flotation or cracking depending upon
the percentage of miscible grease. Analysis of Appendix 9

o
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reveals that the grease is miscible and thercfore crmot
be removed by ginple floations The grease nusi be '
"cracked" by chenicals fprobably CaCl, and H2804/ prior
to floatation., The writer recoriends laboratory and pilot
experinents to determine actual design data for the
cracking and floatation units.

5. Plant 0. 5. /Cydri Lergozovégydr/ is located in Gydr
about 130 milca orthviest of Pudapest on the Danube
River /Sece llap, Appendix 5/. This plant produces light
colored awningo, canping bed and chair febrics end
working apparel. They nanufacture by weaving and finishing
yarn and piecegoods, 11,000,000 o per year. About 60%

of the production is jig-dyed of which 50% is sulfur dye
types. Other dyes are mainly vat and developed.

Anionic surfactants ure used for enulsifiers and
dichromate used for oxidizing sulfur dyes for improving
color fastness. The high pH and B concentration
apparently constitute the major contaminants for which
_fines are imposed. The wastewater is discharged from

the plant without treatment and, after 500 meters it
enters into a city sewer used exclusively for industry.
A1l Gy8r industrial waste - including enother textile
mill and steel mill - discharge into this sewer. They
are equalized or mixed in a tank near the Danube and
then settled in another tank before beiig discharged

to the Danube River. Previous sampling and anealyses in
1973, 1974 and 1975 have shown various excess of pH and
8, Penalties were imposed but not representative of the
true character of the wastewater. The Gydr City Council
fines the individual industries but in accordance with
the level of fine imposed upon it by the National Vater
office for discharging into a live stream /Danube/.
Therefore, since some neutralization and chemical rcaction
undoubtedly occurs in the industrial sewer system, the
actual fine imposed upon the individusl plant is not




veprencniative of the criginal individual plant discharge.

fetval vater conswiption at this plunt 1s 1200 ® per day.
o vealiclic evalysia of the plant effluent exints - nor
of the penatiies impesed Tor ercessive conteminanta.
thewefore, at least four, 24-hour, homly sampling periods
and enalyces were vecormended of the final combined plant
cefflnent, These 24 bour pericds shouldd include various
production capacity levels from O to 1007 Tio of thene
resulta wre shown in Appendix Yo, 10. Since certain
pretreatrent advantages already exist in the combined
inductrial vasteveler treatnent rather than a separate
treatnent of this single plants vaste. A conference wes
also recoanended. to include the Cydr City Council
iepresertative, the plunt, the 1'ational Vater Office,

the Plenning and Design Office and this consultant
representing the Minisiry of Light Industry and Lenfoné
industry of Iungary. A tentative solution may be adequate
equalization of the individual plant’s waste followed

by either /a/ chlorination /b/ chemical coagulation with
FeCl3 and Ca/OH/2 or /c/ aeration before entering the
City indusirial sewer. A more appealing /but perheaps
impractical/ method involves chemical coagulation of

the equalized total industrial effluent only.

Until a Conference can yield more poaitive cooperation
between industrial plants and Gydr, the Gyéri Sziv8gydr
plant should equalize its wastewater. Appendix 10 shows
that the svlfides are sometimes O and as high as 1,610
ppm at other times. Thenolphthalein alkalinity, acidity,
and pH are cqually as variable, thus pointing out the
necessity of equalization. Since there appears to be no
predictable pattern of contaminant discharge, the writer
recormends a 24 hour detention equalization period.
Chenical coagulation with lime and ferric chloride at
g’ggﬂofJS/S to 10 is reconmended as a second stage of

) —
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treatnent. After sedinmentation the culfide content of

the effluent, COD, and pH should be reduced gufficiently
po that after mixing and diluting with other plant
vagtes fines for cxcess of the contaninants will be
reduced. I'xact design of the coagulation bagin and

dosage of chemicals must bhe determined by pilot
experinents with composite pamples of cqualized effluent.

6. Plant No. € /Kapuvdri Lengydr/ is located 25-30 miles
west of GySr and inland from the Denube /See Map,
Appendix 5/. The plant deseeds 5,000,000 kgs of imported
/from 25 km away/ flax per year:; retts 2,700,000 kgs;
and produces 1,000,000 kgs of bast fibre. Part of the
flax sced is sent to another plant to manufacture
vegetable oil vwhile t{he other part is returned to the
soil for cultivation. 300 8//67,800 gals/ per day of
water from the Kisrdba River /polluted by Kapuvédr and
its meat processing plant/ are used per day for retting.
The water is cold and soft and the retting carried out
in open basins is only possible from sbout April 1st|

to October 31st depending upon the air temperature.
Compressed air aeration is used in retting in the spring
until the water temperature reaches 22 c°. Aeration is

then disconiinued in order to slow dovwn retting production.

At 22 ¢° and normal flux quality retting takes 7-8 days.
At 12-15 c° it takes 10-12 days. The retting waste is
discharged to an open ditch which travels 4 km to the
River Repce and then 6 km further to enother live stream
/Manedg F8csatorna/. This river flows 10 km to the
River Réba which then flows to the Danube and finally
ends up after flowing through Hungary and Yugoslavia in
the Black Sea. The plant has paid fines now for years
and is expected to pay about 1,000,000 Ft for a 1974
penalty which will be imposed in 1975. Although the

pH of the discharge is about 5,5, the penalty is based




prinacily /80./ on en exceusd oxygen demenld above (5 ppm

Jivecent O? diclimnate deanand in greater than 3,300 ppfvx/
ard 20 ig losed on PHe 'he Tine is propressively
inerensed each year to encoage the plant to build a
treatirent facilitye Netlhing hes been done primarily

becinge it has been Tound that the treatnent plant cost
weuld Tar exceed the yearly peraltiese. “his situation
heviever is rapidly changing vwith the level of the fine
and the presswre from the National Vater Office and the
iinistry of the Light Indveiry to correct the pollution
problems Although the plant is localed in a rural
agriculiuvral acea, it owns little unused land. It would
have to purchase cdditional land for any lend disposal
{recatnent solution. Tublic health regulations require
the retiing waste discharge to be 10 Jm from vegetable
groving and 4 km from habitation. Grazing on lands
receiving this waste is prohibited.

Opposition to any plan involving land utilizavion and
disposal seems to be centered in the National Hydxro
Office. This Office has more or less insisted that the
plant solve its pollution problem on its own present
property by constructing a wastewater treatment facility.
After a personal inspection of the entire retiing
operation it wae observed that there are 16 steps involved
in converting the raw flax fibre and geed to bast fibre
for spinning. Only 11% of the original flax actually
becomes linen and 14/ beccmes tow /ocrap flax/.

Initially it is belicved that if compressed air aeration
open retting could be utilized continuously, not only
would retting be enhanced, but also the vastevater may
remain at a higher pH. This could serve 2 objectives

/1/ lower fines /2/ easier biological treatment as a
subsequent purification step. After retting in this




manner the pH could be raised atill furtler, if fowd
necessary. Biological eeraticn for about 7 days could
then be enployed to reduce the rxygen deunnd Lo near

the /5 m:/1 limit. Hovcver, insicad of discharge to ithe
open ditich cven with this impruved effluent, thig writer
recommends spray irrigation on an additional piece of
land ad jacent to lhe plant. Vild cune giculh only should
be cultivated initially on this irrigated lands Tn order
to gain approval of this trcatient plen a conference
with the llaticnal Vater Office personnel and the Planning
and Designing Office is vecamended, If approval of the
gsystem i3 obtalnued the design could then be produced for
the treatlment facilitye.

7. Plant No. | /Drdvaszabolcs/ is located 31 kiloneters
south of Pécs on the Yugoslavian border /See Appendix 5/.
The plant procesces flax only vhich 1is shipped from
different parts of Hungary from farm cooperatives. 8,000
tons are processed yearly., 2000 tons are deseeded here &aid
6000 tons are deseeded at two different plants before
coming here. 5000 tons remain for actual retting /3000
tons are lost as seed and combed vaste/.

Retting is carried in 4 tanks having a capacity for 13
tons per day and takes from 100 to 140 hours depending
on the thickness of tl.e fiber, the water temperature and
the quality of the flax. No aeration is used dvring
retting. The retting water comes from both live stream
and from a drilled well, After heating with live strcam

. the mixed retting water attains a temperature of 28°C.
42,000 ® of retting water are used per year or about

300 ® per day for about 150 days.

About 30% of the retting liquor is lost by evaporation.
The effluent from retting discharges in a 150 meter long
pipeline leading to a live stream /Pekote Vis/ combined




Jdlie breatad doreatic venle Trom 100-150 pecples
Avlee vO niewery the eiete ¥ig veachea the River inviva

a tobtataey of the Dambe in Yugosluvin, The drainage
cf cebting Yigier tmst be feat in ordoe to prevent
v T o Taodles of fTax vhiteh wonld destroy the
Fove ile tilren,

vers i ten hicoe been iiponed by the OVH /14,000 Fils in
P94 od 103,000 rie in 1903/ nainly for organic natter
Ve LT enate cxypen dased tn Lthe 1914 saapling vas
LSO /1 /e hiece g voey 1itlle space available for
e Looctient eocept in o a 11voed zone areae It vam
Tele cfrod that 335 of the retting 11quor can be reused
fer oot iing alter nedinentaticone ™he pH of the retting
liquor uppears to be close to neutral. Because of all
the ccnpiraints already mentioned aid because the
receiving stream flows directly and inmsediately into
Yugcnlavia, biolugical waste treatment is recommended.
The location of the biological ticatment unit should be
scuth of the retting tanks.

Reseaich pilot experimentyg are required to determine the
cxact gize of the biological plant and parameters /such
as ppn of mixed liquor suspended molide and # of air
per kilogram of BUD /for plunt operation, Sludge from
the biological treatment unit should be settled and pars
returned to the aeration tank to maintain the cptimum
MLS3 while the remainder can be wasted to agriculturel
land, About 6/% of the sedinentation tank effluent

can be discharged to the sams receiving siroam while the
other 33/ should be recirculated to the retting tanks.

A cost conmpgrigon gnglysig must also be made relating
the cost of treatmwent to the penalty payments for various

degrees and types of biological tweatment ranging from O
to 100% . rganic natter removal. This analysis will point
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to the optirnmm cvnbinstion «f Lteeatient to yield he
minfnum plant cont,

8, Mant Hoo B/Fcidhpunetal im Jocated (bont 4 kel olo s
pouthwvent of Leke Baliton on the Zala itiver, ile  nly
feeder utrowa o1 the Ja'e, /we Append ' x Nos H/e ‘Chiu

plant | ocensen o lax Lo ugbt o fraor 0280 kil eteen
meaye Veltt g e d e e ity oo chot 6 ey
only falout 10090 Siefe Y, 00 Lo o1 Yax e clied

after recding each ,eney Relting wnlere fobout 200 WAy

comes from ? olrciia g vell an Srom oar orland,

3ix baniue ecch huning a 230 L capucity and 1,3 nt oep
are used for retting, Retting water fa not hented
artificially but one source is from a thermal streom
725°C/. Aeration is umed continuously, thereby rcducing
retting time to 4-6 days. The retting wastewater is
collected below ground level at ithe edge of a dam alcng
the River Zala and pumped ecrose the river and discharged
by one 25 cm pipe onto the ncorland. Although 2?0 acires

of moorland exist here, only about ) acres are actually
required. Por 27 years the retting iiquur has been
disposed of here successfully in this manner. The moorland
contains a silty soil on which cane grows abundantly.

The wastewater is evaporated readily here because oi the
good soil permeubilii . There are no nearby groundwater
uses nor odors in the area of the moorland which is

owned by the plant. Although mosquitoes are prevalent
they are considered part of the natural environment

since they ccour in the moorland naturslly without
retting wastewaters. No chemical analysis of the effluent
18 available nince no fines have ever been imposed,

8ince no diaposal prodlem exists here, the municipality
alse plams $e¢ utilise the moorland as a soil sbeorptiom
ayoten for its 6,000 ¢ of domestic wastewater per day.
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Ve oo s ! o t: 1. a ¢ T o ed Lhﬂ ﬂpinif‘ﬂ thﬂ‘ thi“
oyt ot kb be veed nd KAPUVAR /P ent
AR R { cd ity oo Yead Tor o netil evaporatione

e v proilen M viarie e «H::pt'xml exiuvtes herve, or, [
i nted tTn the ndigte foture, no treatrient

oot e peovowen e pre record ended

b e 9 /7 cobathely/ du Yocated about 170 kilometers
el f Midipent and about A8 kilometers southvest

fiom 0,00 /Cee 'ap, Appendix Moo 5/. 1is wastewater

fg dirchrrmed into a miall viver which empties into the
Wha diver T1ouing tirougn Gy8r northeast into the Danube
Rive e A,500 4o of flax with seeds ace brought in
yeaely o 1,0 wiloelers nouth, the raw water for

Pl b cciwn fronoa el rtoeam - Gybngyts Folyd - a
fairly clean stocam flovever, at Kénzeg, several wooller
mikds dischocge 1nto it, 20 kilometers upstream/. About
160 ' f rew vuter are nsed per day for retting im

10 ¢lcged tanlm. The Belgian retting process provides

a flax retting capacity of 5,5 tons in each tenk. The
retting is an anaercbic process requiring a detention
time of 90 him with hot water /35°C/ produced by steem
injecticn, The wastewater from the reiting basine is
discher,ed into 2 carthen pite connecled in series and
then by gravity into the pue stream only & shors distancs
dovnptrenm from ita Intake, The retting searon extends
fivm "arch 1st to October 3lst, Fach year at the
boginning of the retting reason the sludge is cleaned

out from the sedinentation basina and used by workers

for fortilirzing thelr own croplands, The sludge is

given avay free with no conplaints roceived from the
workers, The receiving stream ie fast /0,5 m/sec/ and

is about 5 meters wide and possesses and average deily
flow of about )OO0 r/sec at the point of discherge.
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The cedimentation baning rre about 30 yewrs «¥d o d 1 ¢
capacitiem of 0 end 20 ¥, reupeciivelys Tolul
detention tiien, therefuore, ace nbout b cind 3 duyn,
renpectively, Odora and Yow pll-vatues /pH 3.4/ ¢ iot

in theue biodon, copovihiren of choutl 1600 md cn oo
of the wllow Lle 2,000 /1 of 1ol et iloo exivt in
the ¢ i luenls f these Leniisse he 1) dug joirti’en

for poiluticn have been wienned

19,0 - 113,120 Ite
19(1 - 207,223 'ia
19,2 - 207,609 Fia
19¢3 - 324,755 Fta
1974 - 446,220 Fts

Nowever, it is adnitted by the plant administration
that these penalties do not represvent the true penalty

Bm‘o

The entire area recsives s high rainfall of about /00 mm
por year, Here, only )-4 acres of land is owned Ly

the plant and available for potential irrigation to the
south of the plant., However, the whole area is underlain
by gravel deposits and groundwater uses exist 1 kilometer
$o the northeast and some to the south. Therefore, a
potential for groundwater contaminaticn exints pluws

odore for the nearby community.

fhe plant has just anncunced a decipicn to cease flax
retting at this plant in two years /at the end of the

1977 season/ and convert it to twine production. Twine

is produced ¢ry from spinning the tow waste of flax. ™his
Gecision was made primarily because of /1/ predsures of

the eity couneil to close down the plant if the
savirenmental pollution, air and water pollutions continued
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A/ Ve st YabiVity - wore worYera denire the
Tl ity v T g corpaced Lo the "dirty"

oo e Lot e redipentation basin to

ot re A Y T ed by cedhreatatien for 24 Yos
vith o0 21 3 e ec " venYobione Whe - ther pedine. "ation
Lioedo oom be veedy vy Leffere, for pelinory sedinentation or,
foer a 20d atage aoabion and cedinentation basine Aeration
pericds of only 1 to 2 diys are cnticipated and sedinentat-
iem “lrvg o f orly -4 hrg are iceded, Thevefore, the
cosnecaien of hoth bining lo the new Lreatnent facility

g Teansible for ithe 2?2 year pericd while the current
production jg be'ag contiiued, This treatment chould ieduce
the M.l rnte [ en deniod value to near the allowable
Y4aite v conpresoor equipuent purchosed for ihis
teeatient cen e thifted to wnother piant after the 2 year
period,

Plant Ilo, 10. /1 'l spu .taf

This plant is located abiut 45 kilometers north of the

S: uthein end of L:ke Balaton, The plant dbrings in from
70-80 Viloieters und procecaes 7,000 tons of unseeded
Tlax per year /cbout 4,000 tons of retted flax/. The

rev water supply for retting comes frem the live ntream
“2éplak, Te rciting veotewnt:r ig dischurged to a moor=
land after a ™oencl drein ditch uystem, but the excess
of uwdesicecated viectevater relcased from the ditch
syatem overflovs the moorland und enters the Széplak
River vhich empties into the Zala River and travels to
the Iake Balaton 45 kilometers away, The plant utilises

6 Belpgium systen /closed/ and 6 open system retting
tanks; each reiting about 2,000 tons per year. The closed
eyntem 1s the sane as is used at Jzombathely /Plant No.9/
and requires only 90 hra with tightly packed /70 kge
flax/i’/ bundles of flax. The open system requires 5-6 daye




for vetting vhen vodng sernlion equipnant bot prodi on
Flver ibeey 1L Tg ploamed Lo ‘ncrcenne the podueli o

gy Lo here Lo oloorb hadf of the Doo Teddely o o0y
/1,00 © anfe "he cther half will Le d-ne nt Vignivite,
[idial Vae "fe Vhe cleped ayatem vill Le divo niduved
eniively heve end soplaced vith rove preferatle cpoen

Lind e, Wiile the pocoeat plint production peedacen 105 i
1 wlevower the T cased pecduetion in 190/ will deltoer
about 210 01 of Lartenater Jeoopaeable 1o shoul 6,5 1 e
1on of /e Yeuily Tincs ure paid for w .-ess

A

contanisetion,

Por exwaple, in 1972, 8,000 Fis were paid: in 19.3 -~
13,000 Fis; in 1974 no fine vwas ansesped because the OVH
failed to sample during an overflow pericd; and, in

1975 the plant will be ssuessed a Forint penalty for the
following wastewater analysis:

m‘ - 1401 ppa

’a = 5.5
02 demand = 5,000 mg/1

In 1970, thrce studica were prepared by the OVH after
recongtruction of the MPrench drain ditch system failed

to usolve the waoiewal.r cverflow preblen. Only 1 study

was prepared in detail and this involved exprepriating
Rilly land for orchard irrigation. Fesentially, it involved
3,000 ¥ of storage tank, reconstruction of desiccation
field into 3 ditches and 1,100 o of land area. At that
time, the lend requirements were considered excessive 80
the plan was nct adopted.

The present plant management has been installed since
1971 at which time there was no capital for wastewater
trestment. The present management profesees a desire to
invest in treatment but have experienced three recent




v kihe o0 /1972 - too much ratn, 1974 - no
mivy ey o leoda and l'(“?)/.

Gioce theee tg o shundant Tand aveilable here and little
or no babitation rearby, lind dinpoval appears the
idenl pelution Lo thig plant®a preblerms Producticn of
flax vill oo tisye and will even increnne here nag

veraticd by plict v mngerients

“he auality ard runt of land needed 18 very inmpoirtant,
Meref ve, a coil aralyaig o f selected lecations on the
glopen f tlee ey hidls ven ieconendeds The goil
aalyeiy should incinde both a classification of type
Jeond, gilt, gravel, elay, cte./ end, a permeability
annlysiag lo neasuire the cepivily for drainage. A
percolaticn test of saturated soil camples was also

recon.elided,

An analysis of the aerobic flax retting effluent ie
necessary in order to deternine the degree of pretreatinent
required before irrigation., A composite sample from all
the aerobic tanks was recormended to include ¥, Wa',
calts, 02 denand, and pH,

In sweoary, altlicugh land disposal is called for,

positive 1ecommendation can not be given for this solution
until beth the soil and wastewater are analyzed. Once

the enalyses are available, the locaticn of the land

and the amount of land required as well as the types

of pretreatnent needed can be established., Then a final
design of the overall treatment system can be made.

1ls Other plante

Three other, non flax industrial plants were visited
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Jurirg this ptoudye ey 211 cxhibited cevere vanlennter
Aiep ool preblens, bet aince they vepiresented planils

£ al.pe cuiside of Lhe seope of the viriters nliauion,
they vere not pludied in detail and no speciiic
cecoiendatiors cre precented in this Deports They suce
rentioaed heve polely rs a reference of the writer?’s

activities. “he plants vigited vere

1 - Pées Toather Tannery /rées/

2 - PANYOVA /United Hungarian Textile
Printing Verko/ /Budapest/

3 - Vagyluk llenp Processing Flant /Nogyl ok/

Conferences viere held ot 21l thrce plants and visitls

to the preducticn facilities 1ede at 1 and 3. Informel,
general procedural, recosmendations were given to each
plant during the site viaits.

V. RECOMMENDATIONS

The following recommendations are made as a result of
this brief study:

L 4

1 - A model /pilot/ plant study be instigated at one of
the flax retting lants. The mcdel should include
| equalization, biological peration, spray irrigation,
and reuse of retiing 11 quors.

2 - Laboratory biological neration treatment experimentation
ghould begin at the Textile Research Institute to
determine reasonable effluent quality where land
disposal as a final treatment is not feasible.

3 - Solutions or procedures leading to eventual solutions
to each of the ten flax plants /including some nixed
fibre finishing /should be followed as presented in
Part IV of this Report/.




fninigleative procedures should be altered either
theough enlorcenient or penalty changes to Increace

samieipal precvure Tor wastevwater treatnent and
pernliies in line with those imposed on industrye.

Beteblish a Central Mund through the OVH for support
of joint municipal and indugirial wastewater
trcatnient facilities.

Change the COD criterion for industrial effluents
into live utrewmis - either to a more realistic higher
value or by replace:ient with the nore neaningful
BOD~-value. Also add this criterion for effluents
discharged to nunicipal severs. '

Develop effluent stundards vhich are more realistic for
cach indusiry. Standards related to units of production
are suggested,

Begin a formal educational and training program for
true water pollution control engineers for permanent
pooitions in Lenfoné, the Ministry, and in the
larger industrial plant complexes.

Give some consideration to retting only at

processing planta where flax plants are also grown
so as to provide a potential cultivatable crop for
spray irrigation as a means of wastewater treatment,
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time, effort and patience expended by lire Lengyel viere
irmesurable. Mr. Lengyel nluoo typed the firat draft of
I:his Report from the english longhand. The great '
efforts made by the Textile Rescarch Institiute, the
National Hydro Office and the Dept. of Design and
Planning were sincerely appreciated.
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Terninnible concentreticng of polluting materials in

living waterss

——

JN IS

Sort of pollulion

Tmdugtrial or
minicipal
J1Effluent from
Sewer Plant/
Limiting value

Roax /m6/1/
1 Consumpticon of oxygen 75,0
2 0ile, Tats /extraction of ovgonic solvent/ 10,0
3 pH 6,5-8,5
4 Total unalt 2000,0
5 Matrium 45% equivalent
6 lThenols 3,0
7 Content of total suspended solids 1000,0 .
8 Bitunen 2,5
9 Ammonia /NH3/ 30,0
10 Iron /Fe 1./ 5,0
11 YManganese /ln/ 2,5
12 Detergent /ANA/ 5,0
13 Thosphate /I’04/ 4,0
14 Ritrate /1‘302/ 20,0
15 Sulphide /8 ~/ 5,0
16 Free chlorine /Cl,/ 2,0
17 Fluoride /¥~ "/ 10,0
18 Free cyanuro /CH™/ 0,2 °
19 Total cyanuro /CN/ 10,0
20 Copper /Cu/ 25,0
21 ILcad /PY/ 10,0
22 Chromium /Cr 111/ . 50,0




23
24
25
26
21

30
)|
32

-3 -

Appendix 1, /continued/

Chromium /Cr V1/
Argenic /As/

Codmium /Cd/

Fercury /Hg/

Nickel /Ni/

Silver /Ag/

Zinc /in/

™n /Sn/

Benzene

Rediocactive materials

10,0
5,0
10,0
2,0
2,0
0,1
5,0
1,0

individually assessed




Jppendix 2o
Tuent 1initls for Discharge into lunicipal Severs

AN

i

/Contuninant/ 1imit /mg/1/

1. Oila 60
2. pH 6,5 - 10,0
3. 80, 400
4e Thenol 80

Se Settleable nuspended solids
/ofter 10 nins./ 75

6. Tar 20
Te Petergent /inicnic/ 100
Be Sulphide 1l
9 Chlorine 50

Fluoride

Peisoning agents

Cn

Bound cyanides

Cu

Pb
crVt

crIII

As

ca

Hg

Ni

Ag

Zn

Sn

Benzene

c3,

Organic solvents /non miscidble/ 2
Radiocactive individually assessed
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\ppendix 3o
Penalties for Fxeceeding Iffluent Contasainent
Icvels
£ = Appre 17 Htogacion Forints = § UeS le-
Contoninant Ip”Live In Tnnicipal Cewvers
wuitcem
£4¢ [Porinto/xg/ ## /Forinto/ig/
0, denund /dichrenate/ 1 -
Organic solvent exiract 20 20
pH )] 15
Total Salts 0,10 -
Na 2,0 =
Phenol 56 : 50
Total suspended solids 0,5 0,5
Bi tumen 120 120
Amaonia 1 -
Iron 5 -
lManganese 20 -
Detergend /anionic/ 60 100
Phousphate 5 -
Ritrete 1l -
Sulfide 100 l
Chlorine /free/ 50 50
Fluoride 50 ' 100
Free cyanide 5000 5000
Total cyanide /bound/ 50 500
Copper 50 50
Lead e 100 s 100
Chromiumyy 5 5
Chromium 100 100
Arsenic 200 200
Cadmium 100 100
Mercury 100 500
Nickel 500 500 |
Silver 1000 1000 |
Zinc : 100 100 |
Tin 1000 1000
Benzene : - 500
Carbon disulfide - 50
Organic /non miscidble/ solvents -- 50
Ra

ioactivity individ:ally
A assesce
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pollution control

Div. Nead of Min,

Chief Eng.
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Dir.
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Pl.ﬂt Yo, 6.
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Oonference
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Sey
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Rothanesky
Tnekes

Murdnyi
Hossang
Fnekes A.

Fnekeg B.

Miss Adacey

B,

Mr,
dr.

Nagy
intal
Morvay
Johm

Plant “Gl‘o

Dir, KIPTYRY
Sen. Sci.
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Teoxt., Res, I.
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Miniatry

r‘";ho
17ec e

Tecleical
ngte

17 e

-
)

I'eche Y05
I"'eche I
1'eches Enge

bleclveical
nge

leche Enge
Chenist
Chen. Ing.

Bconomiot

Architect,
Chenmiat

Electrical
M.

Meche Tnge
Chenist

L]
Axchitect,
Chenist
Boonomist




."'Ty //?50

July 3.

- L4 -

Cooendix B Jeontivued/

Ty ire (Tt e g
oy i7ve tiden
A y"’:r)l

‘. Y,
!4‘. i 3]“
- ,
J Yo it}
T

vy il od

PAY “;Q
e M por
v Vnjjda
1™ 'v"‘ﬂ(“ .c8

tndhpassta o T,

et ThuRe .

"Ye  LiLGTIAY

T
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Wedatyy Conf,

for OVH und dire lelenen
KIVTPLRY
I're Kins
I'r*s Kubo

Ire llako
I'r, Hossang

1% Hanar

I, H{ls’

Mre

sxpert UNIDO
Neveloprent
Pnve Protect,
Journaliat

Plant lMgr.
Production
Tovier Supply

Plant Igr.

e Barna

Mr. Fnekes
Miss Rébai

Bconenipt

Teather che ity

Chenviagt
Tub,lenl th

conemiot
l'eche "nge

XD

Fleciricnl Tng,

Tconmmiat

OVH Chemint
Dep,OVH,Div, Chemist
Head
Dept.Head "
Rog.Oﬁl
Dept.Head,Ta- "
ta Coal lilnes
Tata Coal Mech, Ing.
Mines
Org, Chem,
Res, e Cheningt
Coal lining Environm,
Inveatn. Protection
’i{ino Li hto LhCha ms.
Ind. Shoe and
Jeethexr Dept.
Pécs

. Tammery Env,
Prot, - Chemis$




July 29, Svombaihely
Mlent 09,

July 30, Mikospuszta
Plant No.10

Aung.l. Mnistry

PANYOVA
/Cotton
Pinishing
wk'o/

Auge.l.

Kenderfond,
Szeged

?ﬁgylak
' rcmng/

Aug. 4.

Al‘o 4.
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Mppendix O, focutioned/

dr. hobolyil

Suebé

dr. 'ajnnl

I'r,

y -
iXe

Vagy
Kardes
Lérta
Jénbor
Imekes

Ire
1A
Mr,

Mr.
M.
Mr,
1tr.
Hr.

Joo
Gere
Kardos
14rta
Jénbor
Mr. nekes
dr. Szabé
dr. Hajnal
Miss Rdbai
Ir. Orbén
Mr. Rakics
Mra., Frey

M.
Mr.
dr.
M.
dr.
b,
Mr.

Borbéds
Ger§
Hajnal
Bille
Hajnal
Béres
Bille

Mr, Herc oL
Mrs., Herceg
dr, min‘l

VIZUKI NNater
rescnree 1refe iud
planning, Sene.
SCio

/VIYG2/ Thanicedpal
valer supply, Teehn.
Advigor

edenator,
yinistey
Plant 1gre
i ge OVH
Tevelopuent

Plant lLigr.
Accountant
Reg. OVH

Dive Head
Er\V. Proto

In charge of
finishing

Coal Mines of Tata
Coal Mines of Tatae
Chief eng.

Dir,

Accountant

eheniotl

].'(?tf}‘. ' I'"e

Blects "nge
Chenint
Veche

.
INTe

Fconomist
Fconomiut
Chemist

MeCho Eng.
Chenist

Chenist
Chemist
Chenist

Mech. Eng.

Mech. Eng.

Hech. FEng.
Economiot




oo 3 Vot
L i "o],c

Lo IxX
e of P,y n Content . .
" i,? ' 1) vooap gy ; x<¥/l 11\13}'{/1 g{nutj o l(‘u.zyi N, pH
substonces
S || 'i7 2 S
e e e 5 be e
T e VT3,
60 2,05 7,16 184 306 8,9
T 1,16 1,16 113 455 10,1
S Jjg 3,5 14316 93 465 9,6
i 9 A,L9 (416 46 476 9,3
10%0 4,09 a, 0 10 832 9,2
1129 3,0/ 7,16 31 396 9,2
1290 3,18 5,11 44 366 10,4
U & SN %] A,18 307 257 10,5
| 1975, VITT.8,
Coen e 17 235,18 337,43 12,666 25,740 10,5
130 214,73 306,75 17,800 27,720 10,5
130 245,40 316,98 4,600 20,790 10,6
1975. VIII. 8,
60 75,61 34,71 551 584 12,1
140 79,76 32,72 454 634 12,1
- reerizing g0 83,85 26,59 454 495 12,2
RN 9% s mm s @3
10 104,30 26,59 485 19,2 12,4
1130 12,60 19,43 686 178 12,2
1230 86,91 21,47 598 119 12,3
130 114,5 27,60 499 970 12,4

I'orcerizing 1975. VIIL. 8,

Giotewater 1330 3006,20 153,38 7777 1317 13,7
tenk/ ' ‘
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Appendix I, 8 - 1

——

Viaglevatler analyocs Crillaghepgyi
Fual 0il Sump Tenk Lffluent

“Tate and T T ML and groase

line ) pH .

July 24, 1975 Me/r/

9 1,5 7,831 1
10 - 8,2 8,699 |
11 7,8 13,746 i
12 149 4,405 ;
13 8,5 6,766 '
14 8,2 8,698 "
15 9,0 3,53
16 8,7 | 24
17 8,6 147
18 8,9 145
19 8,2 2,825
20 9,6 249
21 8,8 1,866
22 9,2 869
23 8,4 8,165
24 - 8,0 1,188
July 25, 1975
1 8,1 5,194
2 7,9 5,147
s 1.7 922
5 1,1 761
6 8|0 773
7 1,9 8,290
s 8,2 4,673
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JIDeniin Tne 8 = 26
coeteraven eanlyoeg Coildashepyd Windshing Tank BP7luent -
e e e e e e e e e e e e eimm e mie wmie e e mm m e e o e et 2+ e ot~ etoete eatened]
e Iy getemle g
July 3,195 uvel/1 /ng/r/  [fel/1/ ALTAY AN
15 7,1 0 219 60 862
16 3,5 72,49 292 4 GCaf
17 3,3 # 736 120 247
13 3,8 # 0 40 1176
19 3,2 0 0 120 1960
P 10,65 ) 592 260 941.
¢l 2,1 ¢ 876 260 1568
o 9,4 # 187 360 2587
23 10,1 3,06 22 13 294
24 9,3 2,04 221 40 355
July 24, 1975
1 10,0 10,22 808 4 235
2 5,0 0 0 20 431
3 1,4 0 0 4 221
4 10,1 8,18 962 600 2940
5 9,6 2,05 0 400 1764
6 7,3 0 0 200 . 893
7 8,8 1,02 0 0 124
8 9,2 5,11 146 0 678
9 11,4 ] 988 380 1372
10 9,4 4,09 176 4 196
11 9,6 6,14 0 40 255
12 8,5 3,06 65 1304 . 7684
13 8,3 2,04 333 8 157
14 8,9 # 267 4 118
# = undeterninable because of color '
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AVALYSES VASTTVALPER PLAIR YNoe 4=2.

Appendix lice 9.

'lace of
sanpling

Content of floating Cil and fatty content from:

Time of gsubstences the organic scolvent extreact
sanpling I. 11, I. IT.
from the from the from the fren the lwer

upper pﬁrt lcwer pﬁrt upper pﬁrt pert aiter 1

after 1 after 1 after 1 sedimentation
sedinentation sedimentat-sedimentat~ and renoving
ion and ion the upper
renoving the part
upper part
2 3 4 5 6
1975, Auga .
gh 718 40 9864 1367
gh 202 185 4014 966
108 699 294 579 400
118 106 73 4780 5359
128 143 56 239 7682
138 100 292 7762 5366
140 140 124 2681 4935
15" 2503 2054 5530 2389
160 5773 1091 1710 3332
luent 178 10335 12177 10615 9169
~1lection 1gh 10448 11072 8483 4956
ank 19" 14221 6554 12175 11572
20l 6468 4382 1272 991
21h 3383 3217 8127 7345
220 2751 3344 3877 9202
230 2790 . 2495 6026 1788
24h 25762 20312 5392 6014
1975.aug.5.
1B 19354 16945 3692 4583
b 5623 4948 2465 3008
3h 6684 5216 6191 4654
4B 2345 1832 3542 2965
5h 1016 843 1848 2082
6: 1565 1393 5695 6458

7 1348 1251 3783 55624
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furendix In, 10,
voctevater crelyces Gyér /irlent Vo 5¢/

- .- .. . T T T T T T T T T s e et e s ke e e ——————— = W - o — —— B . —— . - - - 4

ata Chiaed, Sultide Date Phenel, )H (‘
d ool a1l el :.:i. Ly and pH solidivy -
o Joval/f1/ Jop/ tine /”,“1/1/ /“f/‘/
o2 3_. A 5 6 - el
Ty, s, July 29, 1975,
0 Tah T e i i e "o 6,9 1,73 0
7 e inde rable
¢ 3 10,72 1,15 " 930 6,0 2,17 0o
G 2 3,9 ,04 " 1090 6,7 1,73 0 .
0 5,14 20 1012 5,7 3,03 0
1°% 10,4 1,15 indeteind- 1079 5,9 2,17 0
» 2 90,3 2,04 sable 10%° 5,9 2,17 0!
i 0 9,3 3,06 0 11°° 5,6 1,73 0
1,f2 9,5 3,06 0 6,4 1,73 0
7 7 9, 5,11 0 ),
L0 13’3 ;:13 13 sy ST, T Ehcng1631~ >
12 10,3 6,14 0 7£$git¥/
H H
1 ° 9,4 5,11 0 1812 7,5 103
1'% 10,4 6,14 0 18°0 8,7 5,11 207
170 9,4 6,14 0 18%° 8,6 2,05 0
15'° 8,9 0 0 19°° 8,1 1,02 o |
w2 8,6 4,09 0 1919 8,1 1,02 0
15°% 8,4 2,04 0 1920 8,9 2,05 55 |
12 7,0 0 0 19%° 9,0 2,05 61 |
16°° 7,9 0 0 20°° 8,9 3,07 o
162 9,6 5,11 7 2013 9,0 3,07 0
169 9,1 3,06 0 2020 9,1 2,05 0
167 9,4 9,2 6 2047 7,9 0 0
17'° 8,2 0 0 21°° 8,2 0 0
1712 7,1 0 0 2115 8,7 1,02 0
1779 11,5 24,54 M 2% 1,3 23,51 1610
7% 10,4 14,34 90 2145 11,6 14,32 98
187° 9,7 4,09 0 22°° 9,4 1,02 53
2219 9,1 1,02 0
2% 10,3 4,09 0
2245 9,4 0 0
2315 9,0 1,02 0
2345 11,0 18,41 219

2‘00 . 9.5 1.5‘
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Appendix Yoo, 10, /Continued/
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-

- ——

Date Phenol. culfide Date Phennl, wultide
and pH alkaelinity and pH acidity

Hue /oval/)/  fymy bime RtV AV A AV
M 1.1975, July.31.1975,

ol 4.1 0 0 2390 6,6 0,57 0
0’ 9,7 5,11 204 2379 5,0 5,2 0
o 17,0 5,11 461 519 5,9 0,87 0
1°° 10,0 4,6 356 ;30 6,6 0,43 0
11 10,4 6,14 851 549 6,7 0,6 0
3% .7 3,07 35 670 6,8 0,6 0
1% 9,4 4,09 0 61> 6,5 0,43 0
2°°  g.8 2,05 0 139 6,8 0,60 0
2> g0 1,02 0 7% 6,8 0,43 0
230 9,3 3,07 0

2% 8,9 3,07 373

°° 1,8 4,02 470
3% 98 5,1 0
30 1.4 0 0
W 9,2 3¢ 0

°°  @a,8 1,02 0
2% 10,0 4,09 0
2% 9,3 3,07 0
4 15 0 0
5°° 8,9 4,09 0
530 9,1 3,07 0
64> 8,6 1,02 192
7°° 9,4 4,09 123
> 8,4 2,05 0
8°° 9,0 4,09 )
81> 9,0 3,06 0

L amp ot e Emas e o ®
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inielity directives for Categories I-1I1

o vizrolved ouygen, 02

. Hydrogen sulphide /HZS/

Biological condition,

Saprobity
Chloride icn, Cl.2
snlphate ion, DO;
Total hordressg
Calcium ion, Ca2"

re . .2
Vapnesiuw ion, lig *

Total dissolved solidse

Ammonium ion, NHI

Nitrate ion, No;
PH

Total iron, Fo%

Manganese, Mn

Vapour volutile
phenols

llungariun practice
Detergentas, ANA

Cyanide ion, CN~

Unit Category

I I1X 11X
ng/1 6 6 3
% 75 50 30
mg/1 5 10 15
" 10 15 25
Excl. waters containing huuwus
substances
" no detectable 0,1
oligo to beta to alpha-
betd mezo alpha-mezo mezo
" <00 300 400
" 150 250 300
G."deg. 20 30 40
g/l 150 200 300
" 50 100 ‘) 200
" 500 800 1200
1 3 10
" 13 30 -
6t5 - 805 6’0 - 8!5 5’5 - 990
» Excl. waters containing humus
substances
" 0,1 0,3 0,8
" 0,002 0,02 -
" (1>.01 3.05 g.l

Por anionic detergents only. For others
special limits must be determined in accord
with the analytical methods

0,01 0,02 0,1

% = 1 Unit German = 0,80 English unit

™1 i.-

»-gilrallty wr 400 0 . ¥ SN SRR
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Appendix Foe 19,

Voditicationg to penally /Tiies/ levied for excess
centoerdnation

LODIsICATION FACTOR No. 1.

8¢reanm clascs

Method of waste I I II Iv VI

Tntroduction

Into Slream Factors /Modifications/

On the bank 0,3 0,5 0,7 0,8 0,9 0,10

In the widdle 0,1 0,3 0,6 0,8 0,9 1,0

Streuuflow above

/5'/sec/ 210 30-210 5-30 1-5 0,25-1 8.;;#"
1

- including natural lakes, artificial ponds,
irrigation systems and groundwater.
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MODIFPXOATION PACTOR Ne. 2.

Pilution required to Modification
reach 50% tolerance Multiplier
Iimit by biological teats Factor
on Daphnia Magna
Belew 3 1,0
3-15 1,2
15-30 1,5
30-60 2,0
60-100 2,9
100-400 3,0
400-800 3.3
sbeve 800 4.0
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Jreat:bility of wesle
petris 1tal effect on public health

~

-0 e bion o dition ad efficiency of
‘ Aot sy aten
ctAen of rovedving streem
sherdrties of recedving stream

Tuly aspects.

[

w Lottt L lication fuclor will vary between
0,5 - 1,5 ti.ea the penhalty.









