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V. Poling, Esqu

UNIDO Project Manager

24 Dodecanissou

S8alonika :

Greece 28 April 1972

Dear Sir,

Contract No. 71/8) - Project SFCRE-26

Effluent Disposal Advice Asgistunce

Special Advice 2rder No.l

Appraisal of Tiflacnt Disposal Plon for the Volos Industrial Area

In accordance with the above Contract signed by UNIDO on 27th Janvary
1972 and Gibb-Ewbanl. Indu-trial Censultant. oo 7th Febrouary 1972 aud
Speclal Advice Ordey Fo.l daled 30th Decenber 1971 for the Appraid
of EffJuent Disposal Plan for the Volos Indertrial Arca, ve now hove
pleasure in enclosirg eight copics of our repouvt., A copy oi this
letter and tlice copics of the repert are hoivg forwarded to UNIDO

. Vienna.

We shall look {orward to receiving your comn sta or approvel to the
report so thace due consideration iy be given te any scevicions which
may be nccessary,

We regret the delay 1o the submicoien of this report but this has boen
unavoidably due to & number of enyuiries that had to be wade alter
completion of the ficlcwerk,

Yours faithfully,
For GIBR-EWHANK INDUSTRIAL CONSULTANTS

o

Partner
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1.

Hellenic Industrial Development Bank

Appraisal of Effluent Disposal Plan
for the Volos Industrial Area

JERMS OF REFERENCE

The terms of reference for the appraisal of the Effluent Disposal
Plan for the Volos Industrial Area were contained in UNIDO's
S8pecial Advice Order No.l to Contract No. 71/8]1 and were as
follows: -

"A study for an effluent treatment plant for the Volos Industrial
Area has becn prepared by a Greek Consulting Company. This includes
a study of the effluent problems and engineering plans for the
effluent treatment plant, The type of service to be provided by
Gidbdb-Ewbank shall be:-

(a) To review the report and the engineering plans.

(b) To study the local situation at Volos in order to assess
the information on which the study has been based upon,
and the validity of the proposals

On the basis of the above information to determine the feasibility
of the pruporned plant in Volos and, if need be, to :make recommenda-

tions for nccessary alterations."
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SUMMARY REPORT
2.1 Proposals for the effluent treatment plant for the Industrial

2,2

Arca of Volos were preparcd on the basis that the average
flow should be 4,600 ma/day. This figure is appropriate
for the area involved where industries have normal water

consumption and effluent discharge.

The overall design of the plant has been well considered and

the proposals include for the following main treatment units:

Diameter Number
Primary sedimentation t anks l4 m 4
Pexcolating filters 21 m 8
Becondary sedimentation tanks 14 m 4

In addition, four sludge drying beds, having a total area
of 500 ‘2 are included.

The Consultants have no significant criticism to muke of th:
arrangemeni or capacity of the various units. Some economy
could be effected by the omission of thc sulphuric acid and
lime dosing plant. The Consultants consider that this
eqoipment should be omitted or at least deferred for the time
being until it has been possiblc Jor a pilot scheme to be run

to provide adequate evidence that such ecuipment is required.

The arca proposed for the plant is suitable for the size of
plant involved, It would occupy about 2.5 ha in the south-

east cormer of the Industrial Area.

The trcated effluent would be discharged to the Karla Ditch,
wvhich has a substantial flow of water throughout the year.

The decision that the Peugeot-Renault factory should be
established in the Industrial Area has made it necessrary for the
proposal for the effluent trestment plant to be substantially




altered on account of the significantly grecater quantity of
discharge. Although the factory will have special processes,
the type of plant originally proposed will be satisfactory,
provided certain sateguards are taken to spread the
concentrations of polluting constituents over periods in
which the industrial cffluent is dischargcd. The ultimate
size of the plant is required to treat 20,000 m3/day

1.e. 4% times the discharge of the original proposal. The
physical size of the plant is required to be scaled up to
this extent by increasing the size and number of the units,
The Consultants' preliminary asscssment of the size and

nurber of treatment units for space reservation is as

follows:-

Piamctor Number
Primary sedimentation tanks 200m 8
Percolating filters A2n 16
Sscondary sedimentation tanks 14 w 8

Provision should be made for re-circulation ¢f sewage and for

alternatiny double filtration.

18 No. sludge drying beds would be required, having a total
area of 2,200 n? although some economy in space could be made

by utilising sludge drying plaunt

The Consnltants recommend that au investigation should be made
futo the cconomics of adopting in whole or in part an activated

sludge plart instead cf percolating filters.

The size of the plant now required to treat the effluent from
the Industrial Area, including the Peugeot-Renault factory is
puch that it cannot be located on the land allocated without

coming objectionally close to the Industrial Area and particu-

larly to the Pcugeoi-Renault factory,
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The Consultants recommend that an area of about 10 ha f»

acquired for the enlarged plant located east and downstream
of the site originally proposed.

The Consultants also recommend that the HIDB should set up
a Central Laboratory to analyse the various effluents discharged !

to the proposcd treatment plant and for the control of the
operation of the plant.
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3. EXISTING PLANS FOR TREATMENT PLANT

The existing proposals for the treatment plant at Volos were made
known to the Consultants in a note translated by Mr. venouglou,
engineer to HIDB. This note summarieing the essential particulars
of the plant is attached to this report in Appendix No.l. The

complete report has not been made available to the Consultants.

Additional information was obtained during the visit to Athens

and Volos by our Effluent Disposal Adviser from 24 January to
28 January 1972,

The proposals for the ireatment plant were broadly as follows:-

3.1 Design Flow

The plant was designed on the basis of an expected dry
weather flow from the drainage system of about 5600 m?/day
in summer and an average flow of 46G0 nalday

3.2 Treatment Plant Proposals

The propos:d plant layout was shown on six well-considered
drawings. These drawings were obtained in Athens and have
subsequently been inspected and are listed in Appendix No.2.

The treatment plant consists of:-

3.2.1 Bcreening, cominutors, flow recorder and a pumping
installation in that orde.:. at the head of the
plant. Five pumping units werc proposed i.e. & in
operation and 1 standby.

3.2.2 Lime dosing plant for application to the raw scwage
in a mixing sump of a dose of up to 400 mg/l.

3.2.3 Four primary sedimentation tanks each of 375 nP

capacity giving 8 hours nominal retention for the
‘average flow of 4600 m3/day.

3-1




3.2.4 Sulphuric Acid Dosing plant to correct the alkaline
condition of settled sewage. The plant has a storage
capacity of 10 m3, sufficient to correct an expected
pH in the range 9-11 down to a pH of about 7.0.

3.2.5 Eight percolating (trickling) filtcrs containing
appropriately prepared gravel each of 700 m3 capacity,
The BOD of the settled sewage has heen ussumed to be
in the range 100 to 150 mg/l. For a flow of
4600 m3/day this implies a daily load on 5600 m3 of
filter capacity of 460 to 690 kg of BOD i.e. a BOD
dosing of 80 to 120 g/malday, the volumetric dosing
being 0.82 m3/m3.

3.2.6 Four Secondary Sedimertcotion Tanks are proposed and
are of comparatively large capacity being the same
as the Primary Tanks each of 375 m3 giving a nominal

retention of 8 hours.

3.2.7 Provision is made for returning the settled secondary
solids to the inlet of the plant and for re-circulating
Secondary Sedimentation Effluent to the inlet.

3.2,8 Combined Primary and Secondary sludge withdrawn from
the Primary Sedimentation Tank is coaveyed to
conventional drying beds Jivided into four units having
a total area of 500 mz.

Appendix No.3 sunmarices the important treatment plant data,

3.3 Treatment Plant location

The plant is proposed to he located in a triangular area

at the south east corner of the Volos Industrial Area
between the confluence of the Karla Ditch and the Seskulioti
stream. The site is adequate as it would occupy an area of
about 2.5 ha which is about one third of the arca available
(see sketch No.l).
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3.4

3.5

3.6

The Consultants have not made a study of the ground
conditions to detcrmine their suitability as a foundation
for thc proposed trcatment plant.,

Treatment Plant Outfall

The outfall from the treatment plant is to the Karla Ditch
which has a substantial flow of water throughout the year

(see Section 5 below).

Phased Construction

It was proposed that the trcatment plant would be built in
phases to suit the development of the industrial area. The

first phase would comprise the following works:-

(1) All headworks and pumping
(11) All lime and acid dosing equipment

(1i1) A quarter of primary sedimentations, filters and

secondary sedimentation capacities

(iv) Half of the sludge drying beds.

Jndustrial Area of Volos

The treatment plant described above was designed to treat
the efflvent from an industrial area of about 150 ha. At
the time of the visit of the Cor-ultant:' Adviser, about
one third of the roads in the wnorthern part of the
Industrial Area had been constructed and a flour mill had
been built and was in operation. A textile factory dycing
cotton fabrics was expected to be built in the arca being

developed.
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h.

THE PEUCFOT-RENAULT FACTORY - SPFCIAL, REQUIRFMENTS

4.1

4.2

4.3

’

The recent decision by the Peugeot-Ranault Company to set up

an automobilc factory on about 28 ha of the Industrial Area

changed the desigu requircments of the treatment plant as '
their water requirements and efflucut volumes are such that

the origiunal estimates for the Industrial Arca ave

substantially exceeded to an extent which requivcs modifica-

tion of the plans for the trecatment plant. The requirements

for quantity and types of cffluent to be treated were made

known to the Consvltants in a note translated by

Mr. Venouglou, This information is attached to the report

in Appendix No.%4.

Additional ifnfceirmation about the Peupcot-Renault Co.'s water onid
effluent disposal requircuonts was obtainzd by our Adviser
from Mr. J. Malais, thelr representative in Athens. This

infornation is sunmariscd in Appundix No.5.

The analysls of effluent referred to In paroaraph 4 of
Appendix Yo.5 is most valunble lat ie subjeet to the

rescrvations contained in Appendix No.6.

The wastes arising in Phase 1 and 11 were investigated

3. detail, One foremost wasie ariscs from washiag the air

in the paint spraying shops whess watece vsed is ve-civeulatee
untll the resultant liquor has to be rejected as a hateh.

The licuor is cxccedingly impure in containiog a large
proportion cf paount and water soluble organic solvents.

The Conpany appreciate the strenpth of the liquor and propusc
pre-treatment to remove sepavable paint.  Cocgulanty will te
added with separation of suvviving coarviable matrter ond
storage ur the resultant aqueous liguor Lo allow

continucus bleeding to the newer so thit the load of impurity
is discharged vniforaly. Spread in this vay, the 0D dis-
charged to the factory's effluent avrd honce to tie industrinl

. o 3
scvage should boe moderate,  Sn thaose 1 200 w° of pre-tycei ool

Yiquor arining during 2 moaths but spread unidoraly woele




A4

4.5

S

result in 3-4 malday. In the event of the BOD of the pre-
treated liquor approaching 2000 mg/1 (es indicated in
Appendix No.4) this would entall some 6-8 kg/day of BOD
or an increase of 10-20 mg/1l of BOD in 600 mB/day of total
effluent,

Phase TI broadly cntails merely pro rata increases according
to the larger volume of eff{luent apart from the introduction
of machinery and hence the possible need to disposc of
cutting oils, Waste or spoiled cutting oils would be
segrepated for separate disposal or for pre-trcatwent by
cracking the emilsions to separate oil and go to paes a
neutralised aquecus liquor to the sewer. No major load of
impurity should then result. Swarf should be stored for
digposal to preclude escape ol Jdrained oil] to either surface
water or trade effluent drains., Cleansing of storagc areas

being made a "dry" as opposed to a "washdown" proccdure. x

For the purpose of Phase T of the developuent of the factory
the provisional prescription for the composition of the
effluent included in Appendix No.7 is recownended to be
submitted to the Company for comment and agreed amc:ndmenf,

if necessary,

Ir the case of degreasing plants using Irichlorethylene,
bunding shorvld be adopted to pro:lude acridental escape or

dispusal of spoiled solvent to the factory drains.

The composition of effluent to apply to Phase II of the
factory's development can cafely be deferved and decided
not only in the light of the factory's rcquirements all the
time but alsc in the light of the compositions of other
factoiries' effluents which moy then be firmly established
and in the light of the performarce of the treatment plant.
The came considerations apy.ly with greater emphasis to
Phase III where the only feuiure to be concidered is the

ultimate volume of the efflucnt,
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4.6 To make provitlon for the treatment of effluent from the

Peugeot-Renault factory the trcatment plant should be .
duigned. to have the following capacity:-

Phase 1 First five years of development,

Working population in the first few years has been taken
at 100C with 60 litrecs/head/day for domestic sewage.

Average flow for industrial and domestic scwage 12,000 m‘.i/_d_g_y
se 11
Ultimate industrial and domcstic sewagc, _29,000__73?[5{:1’-»;

The ultimate development allows for a vworking population

of up to 10,000 (the population cf Vclos for planning purposee
18 undcrstood to increase from 70,000 to 100,000 by the year
2000) and 60 litres/head/day for domestic sewage.
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S. THE RECEIVING VATERS

3.1

5.2

5.3

3.4

The Karla Watercourse to which the final effluent would be
discharged is artificial and ie used to drain water from a
swamp tc the north near Larissa, The Karla Ditch forws the
northern boundary of the land presently reserved for the

treatnent plant (see Sketch No.l).

In the past the water has been severely polluted by paper
mill wastc but the water is thought to be normally of good
quality,

A singlc analysis of the Karla water is contafaed in
Appendix No.4. On the basis of PUD the water is of good
guality bui further analyses are required to cover seasonal
conditions especially during the dvy weriod and eome
analyses sghould be more comprchensive in scope. In
particular Ammoniacal and Organic Nitrogen sliould be
differentiated because it appears that "organic nitrogen
and ammonia" are high  relative to the good BOD value,
Similarly it should be confirned that the comparatively
high suspcended solids arc virtuatly wholely mineral 4n
character in keeping with the low LOD wvalue, Samples at
about monthly intervals are reconuwcnded. A record of

temperature should also be obtaincd.

The flow in the Karla Watercoursc hes been gauged by the 11IDD
anJ particulars are given in Appendix No.4, It is believed
that therc is a reliable minimm flow of about 0.5 m3/scc. -
an average flow of about 1 mslscc. and winter tlows may be

as much as 10 m3/ae.c. This water aud especially the minimmm
flow in dry weather is a highly valuable assct in the disposal

of the Industrial Area's effluent.



5.5

5.6

5.7

3.8

At the time of the Consultants' Adviser's visit an
approximate gauging showed a flow of about 3 malaec and
the water carried appreciable froth. A local farmer was
netting fish from thic strcam weighing half a kilogram cr
more and he indicated that pollution by the paper mill was

a recurrent event,

There is a second main watercourse, the Seskulioti, which
forms the southern boundary of the Industrial Area and land
reserved for the treatment plant. This watercourse is
normally dry. The Scskulioti and the Karla Ditch flows to
join the Zhpiac and thence to the sca, the distance between

the Industrial Area and the coast being some 4 Km,

The lower part of the watercourse is saline but the extent
of the salinity has not becn ascertained, Tt is not thought
that there is an immcdiate need to determine the salinity or
organic quality of the water downstream of the Industrial

Area,

There are & few established factories on the banks of the
lower part of the watcrcourse to wiich tradc waste may be
discharged. In the future, it may be meccscory for the HIDB
to keep & watch on the composition of the water down the
watercourse to the strcam to re:rrd the initial condition
and such influence as the Industrial Area's effluent may

cavse.

5.8.1 The bay to which the Zhpiac discharpes is enclosed
and thie doubtless restricts the discharge of water
to the open sca. The demcstic sewage from Volos with
a population of about 70,000 discharges untreated into
this bay. It 4s understood that the present composition of wats
in the bay is, as a result of receiving this scwage,
of less than decivable quality and tends to carry
biological vulvients conducive to overgrowth of wm-
deeirable marine growths., It is for this reason that
the impact of the final treated effluent from the Volos

tetrial Hrcee w111 be cooparatively small,
ndustrie ) A




$.8.2 With an ultimate effluent flow of 20,000 x'n3 and a
BOD in the region of 20 mg/l this quantity will
receive at least a twofold dilution (1 part of
effluent to 2 paris recelving water) in the Karla
Watercourse. It will have the benefit of travelling
some 4 Km to the sea when further self purification,
without undue deplction of dissolved oxygen, is a

reasonable expactation.

5.8.3 20,000 mslday of treated effluent with a POD of
20 mg/1 results in 500 Kg/day of BOD in contrast with
the domestic sewage f{rom ¢ population of 70,000 taken
at 55 g of BOD/hecad/day which would result in
4000 Kg/day of BOD.

$.8.4 Provided there are no unexpected trade ¢flluent
problems, there is no reason to suppose that discharge
to the bay by thc effluent of bioiogical nutrients

would worsen the present position.

$.8,% During ihe first five ycars of development of the
Industrial Area only about two thirds of the ultimate
flow of effluent will be discharged with the consequent

reduction in effect.

$,2.6 It is considered that closer cvaluation of the effect
of the cffluent can wait until rho latter part of the
five years' development pregramic urd measures can be

taken then to control undesirablo features, if amy,
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BAINFALL

The rainfall in the regiomn of Volos is 470 sm a year. About 407%
of the rain falls in October to December, about 75% in September
to March leaving about 257 during April to August. The dricst
month of August with about 1% of the annual rainfall is succeeded
by Beptember with about 9%




7. LIMITATIONS OF EXISTING PROPOSALS

7.1 The limitations of the existing design for the treatm:nt
plant arc essentially a matter of size of plant. The origimal
design was prepered on the bacis of ar ultimate capacity of
ggggﬁggjgﬂx of industrial scwage (see Appendix No.l). Due to
the Peugecot-Renault factory's discharge, the quantity to be
treated in the first five years is cstimated to be
12,000 nP/ggy and ultimately 20,000 m}[day (see Appendix No.4).

The effluent from the Peugeot-Renault factory would not appear to
require any modifications to the existing proposals except with
regard to the quantity of effluent to be treated.




FACTORS BFARING ON PLANT DESIGN

8.1

8.2

Principles governing the initial provisions and subscquent

phased cunstruction of the complcte plant are listed below:-

Jnitial Provisions

The initial provisions should be such as to kecp the future
position fluid so as to avoid construction which might
constitute wasteful expenditure and inhibit future choicc
of purification process. Positive features should be
incorporated at the outset which allow altcrnatives to be

adopted without costly altcratious,

The initisl provisions should bc siwple ¢4 is consistent with
the production of an effluent of good quality. As the plant
will be the first sizeable installation to be controlled by
the HIDB it will be advantagcous if managcwent and plant
operatorsdo not have to cope with irregularities which might

arise in sophieticatcd processes.

Apart fro: the Peugceot-Renault fazctory whone effluent

(600 m3/day for first thnee years) should not present
exceptionzl difficulty, the flour mill is the only other

firm projcct apart {rom possible effluent from a cotton
fabric processing factory, The composition of the effluent
to be trcated in the first five years, cstimated at 12,000 malday
is largely unknown., It may be “he case that a combination of
internal control in the factories with adaption of method of
operating the treatment plant will be most efficient way

of dealing with the changing situations and with difficult
effluents,

Consideration may have to be givon to bringing forwird the
biochcmical puriiication facility of the plant but this would
depend on the expericince gained in accommodating the effluents

asg they arise.
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No dravings of the larger plant to treat an ultimate flow of
20,000 m3 per day have becn seen by the Consultants nor are they
believed to have been prepared but based on the same retention
times and biological loading, it is evideat thai the enlarged
plant would require the following treatment units the sizes being
approximate and subject to detailed consideration.

{(a) Screening, comminutors, flow recorders and a

pumping installation

(b) Provieion of apacc for lime and acid dosing

equipment

(< 8 No. primary sedimentation tanks cach 20 m

diameter
(d) 16 No. percolating filters each 32 m diameter

(e) 8 Yo. secondary scdimentation tank: each 14 m

diameter

(£) 18 No. conventional drying beds having a total

areu of 2200 m3.

Although some cconomy in space could be made by adopting
sludge drying plant instead of drying beds, it is doubtful

whether these units can be accommodated on the arca of land
scheduled for the treatment plaat without coming objectionably
cloue to the Industrial Arca and particularly to the

Peugeot-Renault factory,

The HINB should therefore acquire acme 10 ha of land to
acconmodate the larger trcaiment plant involved., 1his land
should be located at a more reasonable distance from the
Industrial Arca and be east and downstream of the area
presently reeerved, If difficulties should arise in acquiring
such an area, it would be feasible to use the prescatly
proposed area and extend on tn a new arca in the future but

1f the ereas arc not contiguous, operational difficulties

will incvitably arise,
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In view of the need to increase the ultimate capacity of

the plant to 20,000 mslday, investigations should be made

of the possible advantages of substituting the process of
bioaeration (activated sludge) for percolation filters.
Aciivated sludge is usnally cheaper in capital cost on
account of the smaller units. As the BOD loading is un-
known the decision of the size of the initial unit would be
difficult, Also the procces 1s more scnsitive to accidental

discharge of harmful wastes,

Alternatively, the upgrading of the efficiency of the filters

by arranging for them to opcrate either with re-circulation

or with alternating double filtration miy be advantageous,

Should a large 1OD arise pre-treatment at the faciories would have
to be implemented. Should it .e decidcd that the initial
provision for the plant should be bascd on filters it would

not be necessary to continue with [{ilters., The {ilters could

be followed by or run parallcl to an activated sludge plant, »




9. RECOMMENDED REVISIONS

The recommended revisions to the existing plans for the treatment

plant as as follows:-

9.1 Between 257 and 50% of the headworks and complete similar
facilities for the ultimate quantity of effluent required

at the outsct.

9,2 The size of phases for pumping and primary gedimentation
tanks ghould be considered in relation to the pattera of

increasing flow of efflucnt.

9.3 Lime and acid dosing should not be installed initially
but space provided in casc 3t becomee desirable in the

future. ‘The recasons for its initis! owmission are:!-

9.3.1 The extent of potential benefit cannot be judged.

For Phase I and IT of the Peugcot-Ranault factory

the advantage is doubtful in vicw of the weak

effluent with no problematic metalllc content,

9.3.2 The capital and running costs arc very considerable
and the doubtful benefit does not justify the
expenditure.

.

9.3.3 Managcment and plant operatives wouvld be involved in
technical control,which would include sophisticuted
electronic equipmnt and such involvement vould be

best avolded in the earlier stages of operition.

9,3.4 The positive benefit of a more readily drainable

sludge 15 offset to an extent depending on the
bi-carbonate hardness of the water supply from
precipitated calcium carbonate and the depree of
disinfcction eoffected by excess lime and the depleted
calcium bi-carbonate in the settled gewoge way place
gome restriction en subsequent nitrogeneovs bio-

chemical purificarion activity.
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9.4

9.5

9.6

9.7

9.3.5 Allowance should be made to permit subscquent
introduction of the cquipment when pilot plant or
improvised full-scole trials could be conducted to

establish the degree of benefit and requicite doses.,

The initial capacity of the filters should be in keeping with
the proportion of primary scdimertation capacity referred to
in paragraph 9.2 at the some hydraulic loading as applies in
the existing plans. The design should allow {for future
introduction of such pumping facilities as would permit re-
circulation of filter effluent and opceration of pairs of

filters on the system of alternating double filiratioun.

Fquivalent sccondary sedinentation tenk capacity is required
but the proporrional capucity au the cexisting plans be halved
where retention has taken account of re-circulation. This

is because there may be no appreciable benefit to be gained

by re-circulution during the early stoges of operation of the
plant if the sewape proves to be of very moderate strength,

A good degree of nitrification of the filter efflucnt would

be expected, high sumncr awhient temperatures will be reflecied
in the temperature of the scwage and loug retention in the
secondary tanks would entail denitrilication and problems of

rieing secondary solids buoyed by gascous nitrogen.

Equivalent sludpe drying beds are required, Alternatively
a substantial arca of land cculd be saved by introducing some

fcim of sludge drying plant.

Preliminary consideration has been given to the sizes of the
stages to be constructed to svit the development of the

Industrial Arca and the preliminary recommendations are that
thcre should be 8 stages cach of 2,500 m3/day piving a total

output of 20,000 m?/day when all stages have been constructed.,

The size and numler of the main treatment units has preliminavily

been assessed for an overall layout aspect as follows:-




Diamecter ~  Number

Primary Sedimentation 20w 8

Percolating Filters 2 m 16

Secondary Sedimentation l4 m» 8 ’
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APPENDIX NO.]

HELLENTIC TNDUSTRIAL DEVETOPMENT BANK

VO10S INDUSTRIAT. RTAION

Effluent Treatment Plant

BRIEF DISCRIPLTON OF TECINTICAL ELEMENTS

General

The average daily water capucily of the industrial reglon of Volos is

estimated to be approximately 6.600 mj.

It is estimated that the 7/10 of the above- rentioned volume will be the
average daily effluent volume: 0,7 x 6,600 =.§;§ZQ_mib[a .

During summer tinec the effluent discharge will increase up to:
1,2 x 4.620 = 5,550 m3/day (conversion coefficient = 1,2) or
5.550 m3/day = 230 m3/h = 64,00 1/scc.

It is also estiwa*ed (hat the pcak flow will be 1,5 x 64,00 = 96,00
= 96,00 1/sec. and that thc storm flow vill be: 2 x 96 = 200 1/scc.

The whole plan® will be divided into 4 similar parts each having a treatmery

Lapacity of I1.400 1113Zdav of cffluent. he entravce vorks, the purping

won_for the 4 parte of the vhole

e

installation and the lime plant will be ¢

plant. The to’ 1l arca will be 25 acres approximately.

Originally only the I/4 of the whole plant: will be coustructed,

Description of the Plant

It i8 desceribed the part of the plant that is going to be constructed
originally (for a flow capacity of l.ﬁngnpgjday).

Emerpency Qutlet

In case of disorder in the operation of the plant or in case of stormy
¥ _ I .

weather, it will be nossible to drive the untreated ofFluent to the final

receiver throuan a by pase,




§ctccn

The screen is installed in order to detain big solid materials that may

be carried by the effluent. It will be clcaned by hand,

Comminutors

Originally one comminutor is going to he installed. 1t will be also enough
space for the installation of another comninutor. The capacity of each

comainutor will be 100 1/sec.

Flow Recorder

A flow rccorder is going to be installed to measure the total efflunent
capacity., The measuring range of the equipment will be from 250 1/sec. to
S 1/sec.

Pumpine Plant

After passing the recorder the effluent will flow into the pumping plant's
sump, where from it will be pumped and all the required load for the

operation of the whole plant, equal to 7,00 m will be recovered,

The vhole pumping plant provides 5 pumping units erch having a capaclty of
30 1/cec., The tifth pump will be of the reserve. Originally two pumping

units are going to be installed

Lime Plant
The lime plant will be constituted of:
1. A delivery tank where the trucks will unload the lime.

2. A crashing device for the pulveration of the limo.

3. A mechanical conveyor for the elevatioa of the lime to the storing

tank,
&, A storing tank nade of steel with a total capacity of 20 mp.

5. Five mechaulcal dry-fecders cach having an average capacity of

20 gr/sec.

¥ach fceder will be electrically comnected with a puap.  The corresponding

feedcr will provide to the coming effluent the appropriate amount of lime.



Originally two fecders are going o be installecd,

6. A mixing tank with a capacity of 50 m3 approximately. It will be
supplied with two paddle-mixers.

Preliminary Scdimentatics Tank

The tank will be cireular, supplicd from the centre and the effluent will

overflow through a peripheral overflow device.

It will also be provided by a rotating sludge scaper,

The propocscd dimensions are!

Capacity: 375 m3
Depth at the periphery: 2 m
Average dopth: 2,36 n
Diamcter: 14,00 m
Bending of the bottom: 7° 30"

Sulphuric Acid Installation

The alkalinc efflnent comine from the preliminary scdimentatien tank, will
be neutralisced by the vee of sulpluiic acid., The acid quant ity that will
be added to the effluent, will be regulated by sn automatic pll-meter
device. The final pll valuc will be 6 to 7.

Also the Installation will be supplicd with a vertical mixer aod an ncid
*
storing tank wi*h an approximate capacity of 10 np.

Trickling tilters

Each part of the plant will be supplied with two tricklir ¢ilters.

The technical characteristics for each trickling filter will bLe as follows:

1. Capacity: 700 m3 of gravel with an average diamcicr of 5-7 n
2. Depth: 2 m

J. SBurfacc: 350 m2

4. Diamcter: 21,00 m

Each trickling filter is also suppliced with a four-arm rotating

distributor.




Secondary Sedimentation Tank

The secondary sedimentation tank will be similar to the preliminary

sedimentation tank. The efflucnt overilow will be driven through an open

channel to the final acceptor.

fludpe Tratment

The sludge from the secondary sedimentation tank wil) be driven by

gravity to the punping station. It wil) be re-cycled and re-settled at

the preliminary scdimentation tank,

Then it will be driven by gravity to
drying beds with a total approximate surface of 500 mz.




APPENDIX KO,2

BELLENIC INDUSTRIAL DEVELOPMINT BANK

JIBI OF PLANS INSPECTED

JIlap Xo. Title
27 X All General Layout
412 Partial Layomt
415 Longitudinal Section
433 Pumping & Liwn. Plants - Sections FE, TF
451 Sulphurie Acid Plant
A8l $ludge Dryiug Beds
. Volos Industrial Area




APPENDIX NO,3

BELLENTC INDUSTRTAL DEVELOPHINT BANK

SUMMARY OF PIANT DATA

Dry Weather Flow 5600 malday (summer)

4600 malday (average)

Pumping Units 4 No. + 1 No. Standby
Lime Dosing Capacity 400 mg/1
3 ]
Primary Sedimentation 4 tanks each 375 m
Sulphuric Acid Storage 10 m3
Percolating Filters » 8 esch 700 m3
Bccondary Secimentation 4 tanks eacn 37; m:3

Drying Beds 300 m2

By A




APLTNDIX _NO, 4

HELLENIC INDUSTRIAI, LIVELOPMINT RANK

SUPELEMENTARY JiHFORMATION

QUANTITY - TYPES OF_EFT1URNTS

A. Quantity

New elcements arising from the future foundation of the P'cugcot-

Renault factory, change the water demands of the estate as follows:

1. For the first five years of development

Demand:

Disposal:

15.000 m>/24 h

2. Full Cevelopment

Demand:

Disposal:

B. Quality

Z
20.000 840 n13/h 840 x 1.000 _ 8. 400

},i-.fl%b’.,g 12,000 m3/2/o h or
0
12,000 _ o0 3/ o 300 ¥ 1.000 -1
2% 500 m™ /I ov e 140 1/sec
, , -1 3,.
Average flow: 140 1/scc (12,000 m”/day)
Peak flow: 140 x 1,5 = 210 llsec’1
Storm {low: 210 x 2 = 420 l/sec.l
. 3,.
25.000 w /24 h
23.000 x 8 | 5, 000 m/24 b or

10

ot == == = 235 I/E‘echl

24 3.600 36
Averape flow: 235 ]/secn1 (20,000 n13 /day)
Peak flow: 235 % 1,5 = 350 1/sec” )

Storn: flow: 350 x 2 = 700 llsec"}

There 1s not any specific inforuation about the quality of effluonts

because the industrial estate is otill wnder construction and no

industyy han been oo tardished these tihi v

-
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Karle Ditch and Other Drainage Systew of Ditches

The imdustrial estate is located between two channels, one natural

stresm named Seskulioti, which is dry during the most time of the
year, and Karla Ditch, which strains a swamp located ncar the city
of Larissa.

Karla Ditch has a continuous flow of a minimm value of 0,5 m’/lec-l
1/n

and of an average value of 1 w/sec vinter may rise up to
k| -1
10 wm /sec .

Karla Ditch is connected with Seskulioti 200 m downstrcam the elected
point for the discharge of the iIndustrial effluents.

Finally Scikulicti flows into the harbour of Volos.

The quality of the water of Karla Ditch is shown in the results of a
chemical avalysis. : ’

1. isgolved oxygen (%) 100

2. M g,

3. Biochciical oxygen demand 1.15 ppin
4. Chemical oxygen denand 36 ppu
5. Total solids 811 ppn
6. Volatile solids (as %4 T 8) 32.6

7. Suspendcd solids 124 ppm
8. Chloride 88 ppn
9. Organic uitrogen + ammonia 2.6 ppm
10. Phosphate as P 0.3 ppm

Propesed Plant Pogition

The proposed area for the building of the initial installation ie
found between Kurla Ditch and Scckulioti stream near the point of

their connoction,

The maxtouwm available surface ts 10 acres,




Ieugeot-Renaylt Factory
According to information given by the Peugeot-Remault authorities
the effluent disposal will be as follows:

Relatively clean water which will be discharged continuously.

Phase 1 60 nslh
Phase 11 180 -3Ih
Phase 111 760 w3 /h

Contaminated vater which will be discharged discontinuously.

Phase 1 200 n’ in two months
Phase 11 400 -3 in two months
Phase 111 500 n’ in two monthsa

The chemical characteristics will be as follows:

m-80-9

Suspended solide ! - 1 - 2,2 gr/lt
30D 1.700 “f,lt
cCoD 2.265 mgr/it

It will be also fourd chronic acid iu unknown concentrations.

Nothing is mentioned about pre-treatment of waste water,

-9.




APPERDIX NO.3

MELLENIC INDUSTRIAL DEVEIOPMENT BANK

APDITIONAL INFORMATION ABOUT PHUGEOT-RFNAULT's WATER AND EFFLUENT
DISPOSAL. REQUIRLMENTS

The following information was obtained in discussion with

Mr. J. Malais, Pcugeot-Renault's representative in Athens.,

Peurcot-Renault Factory

1. Phase ] Period 3 years,

Factory population about 600. Initially 1 shift with training of

personnel during first year. After first year 2 shifts and 6 days
per week,

Nature of Work Pickling, ancdising end phosphating of car bodies

followed by paint spraying, assemhbly of cars from ready-manufactured
components. There will be no plating and cyanide will not be used
for case hardenirz. Hexavalent chromlun will arise from anodising.

This compound will require strict control and possibly rcduction to

the harmless tcrvalent form.
Eater Reqs [romer\ta

600 nalday for industrizl use
80 -S/duy for domestic use

Note: 80 m’lday is a generous allovance of 130 litres/head/day.
Virtually all water is expected to be discharged as effluent.

Full cantecn facilities with provision: of cooked meals will not be

provided, provision being limited to consumption of meals brought
in and to beverages.

-10-




3.

%

Ihase 11 Period 7 years (succeeding Phase I i.e. total 10 years)

Jactory population about 1100.

Nature of Work as in Phase 1. Machine shops will manufacture
some components., No plating.

Nater Requirements
1800 n’/day

Virtually all discharged as effluent,

Phase 111 Period not certain,

Factory population 4000 - 5000

Rature of Vork Comprehensive car manufacture with installation of

foundry and plating shops.

Water Requircments

15,000 malday

Cooling watcr will be re-circulated.

Jndustrial Effluent
12,000 u>/day

The Pcugeot-Renault Co. has completed a very similar factory in

Portugal. The processes expccted to be in operation during the

three stages of the factory's developnent werc described. An analysis

of the effluent from the Portuguesc factory presently operating ut

the Phase I rtuges is as follows:-

“Analysis of waste water continuously discharged by our

assembly factory in Portugal:-

1, cCoDp 248 ng/l
2. BOD 37.6 mg/1

-11-




3.  Total Solids dried at 105°cC

&.  Suspended Solids
. Organic Matter

6. Crease

(depending essentially on the type of products used in

operation in the factory)

7. pH a deprescion of not more than 2 in the pH

456 mg/1
9 mg/1
357 mg/1
60 mg/1

of the industrial water supply.”

-12-




APPENDIX NO,6

HELLENIC INDUSTRIAL DEVELOPMENT BANK

RESFRVATIONS ON ANALYSIS OF FFFLUENT FROM PEUGEOT-RENAULT's FACTORY

IR _PORTUGAL - Sce _Appendix No.5 ‘

The analysis of cffluent from the Peugcot-Renault's factory in Portugal
contained in paragraph 4 of Appendix No,5 is subject to the following

reservations: -

(1)

(11)

(114)

(iv)

the date of analysis rclative to date of sampling ic not
recorded and if the interval was too great thir might explain
an unexpcctadly small BOD (comparcd with the COD). At face
value the high COD/BOD ratio suggest. organic Tupurity
resistant to biochemical degradation but it might be that in
the BOD determination a suitable bacterial flora was lacking
or was not artificially inoculatced to effect degradaticn. The

doubts nced to be resolved,

The "greasc' content is moderate but nceds to be held to
a firm limit (see suggested stipulated Composition in
Appendix No.7).

The deprossion du pH compared with that applying in the
Portuguese factory depends on the Alkrlinity (ii-carbonate
content or buffering capacity) c¢f the respective water
supplies. An analaysis of the water to be supplied to the
Volos Estate could not be made available at the time of the
visit but in any event pll limits for the effluent require
precise stipulation (again see supgested Corposition) and
internal control in the factory with pre-treatuent if

necessary to effect compliance,

The analysis does not include metals, notably Iron, Zine,
Copper, Lead and particularly Chromium. llexavalent Chromiwm
is involved in the proccesses and can exert barsiericidal 11)

effect on biochemical purification. Moderate concentratioas

-13-




(v)

(vi)

of hexavalent chromium can be reduced in sewers and during
primary sedimentation to the inocuous tecrvalent condition but
because the Peugcot-Renault effluent may be dominant during the
early stage of the treatment plant’'s operation specification in
the effluent's composition requiring reductjon to the tervalent

condition is recommended.

The analysis does not include synthetic detergent. The
proclivities of these detcrgents - both anionic and nonionic -
notably to causc foaming in a treatment plant, to impair plant
performance and, or, survive trecatment to cause foaming in
receiving waters, means that the detergents need to be specified as
being biodegradahle and a limit on the concentration discharged

in the effluent should be stipulated.

The analysis docs not include phosphate and the concentration is

required to ensure that it is not unduly high relative to

survival in the final effluent to the watcrcourse.

L 14-




APYENDIX NO,7

RELLENIC INDUSTRIAL DEVELOPMENT EBANK

PEUGEQT-RENAULT €O,

FROVISIONAL PRESCRIPTION FOR_COMPOSITION OF EFFLUENT FOR COMMENT OR

AGREED AMENDMENT

pil

Electric Conductivity
Reciprocal Megohms
per cm at 20°¢

Suspended Solids
dried at 105°C

C0D

’OD

Keutral Petrolceum

Spirit Extract

’

Anionic and Nonionie
S8ynthetic Dctorgents
Nonbiodegradable

Biodegradable

Iron as Fe

For samples Compounded
at hourly or half-hourly
portions bulked in pro-
portion to rate of flow
throughout 2 working day
or during 24 hours.

"8nap" or "Grab"
Samples

R

vetween 6,0 aud 10.0 hetween 5,0 ond 11,0
(1imits will depend on the composition of the
water supply)
say, 1500 say, 3000
100 mg/1 : 200 mg/1
300 " &©
200 " oo "
m “ lw "
prohibited
20 me/1 40 mg/l
such limit as suits re-
quitrement provided this
ir not so high as to Le
potentially problematici ],
say, morc than 0w/ con




Zinc as Zn, Copper
as Cu, Lead as Pb,
individually or in
total

Hexavalent Chromium

as Cr

Tervalent Chronmium

as Cr

Water Nonmiscible
solvents including
chlorinated hydro-
carbons

Water Miscible

Solvents

Phosphate as P

Yor samples Compounded
at hourly or half-hourly
portions bulked in pro-
portion to raie of flow
throughout a working day
or during 24 hours.

"Snap” or “Grab"
Samples

10 mg/1

less than 1.0 mg/1

such 1imit as suits

requirement

less than 1.0 mg/:].

such limit as precludes
danger of explosive or
toxic atmosphere in the
sever which depunds on

the solvent conceraed,

reagonable requirement

-16-
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APPENDIX NO,8

MELLENIC INDUSTRTAL DEVELOPMENT BANK

MISCELIANEQOUS OBSERVATIONS

1.

2.

Industrial Rcefuse Tip

Onc auxiliary provision is vital to the successful operation of

the Industrial Area, that ix the provisien of an adequate industrial
tip. Apart from intrinsic necessity for disposal of normal industrial
refusc the ready availability of a tip can be of major value in
providing for thc disposal of sludges, concentrated waste liquors

and potentinlly toxic wmaterlal so relieving the load on the sewerage
system and avsisting against accidentd’ access to the systew of
harmful material, It should be emphasised, however, that the tip
should not consist merely of uncontrolled dump but it requircs

careful design with strict control of access and suitable recovding
of the composition and quantities of material reccived over the years,
Primarily design should ensure that haviny regard to the long term
neither percolation nor secpage can cscape to causce pollution of
adjacent undcrgrouad ov surface waters. Preferably tipplug in
conjunction with domestic refuse is desivable to tale advantoge of

the absorption and dispersion thereby gained but, asain, tipping ae a
whole must be systematic, counsolidating and efiecting permanent
scpregation. Due measures arce also requirved to yrevent rodent

infestation,

Analytical Control of Flour Mill Effluent

With regard to thc technical and analytical control to be exercised
by the HIDB, it is recomncended that the existing flour mill in the
Industrial Arca be made fortlwith the subject of study excrcisc to
determine the volume and character of its effluent in the manner
described 1in Appendix No.9

-17-



3.

A,

3.

6.

1.

lter ia

S8ilicaceous filter media material is available as opposed to
calcareous matrrial so obtaining the cquivalent of crushed gravel and
should not present exceptional difficulties. The grading of
suitable material is of vital importance to ensurc conformity with
the relevant British Standard Specification. Granite if available
would also be suitable. Neither matcrial would require testing for

durability.

Safcty Precautiong

1f not already acquainted with the subjcct, the HIDR's techuical
staff concerncd with the Industrial Ares should become familiar
with the lezards which can arise in scwerage syslins to men worling

therein and with the precautions to be taken to cusure their safety.

Chlorination of Final Effluent

It ie understood that there is statutory legislation vhich might scek
or stipulate disinfecticn of the final cifluent by chlorine: in the
circumstances applying to the effluent and inscdiate receiving vater
it is recomrended that chlorination shiould NOT be carried out
becouse it could restrict subsequent, continuing natural purification
and chlorine can combine with some iundustrial residues to form
objectionable componnds whereby 1esidual chlerine may not be wholly

and harmlescly dissipated.

Maintenance of Biochemical Activity

A six-day or five and a half-day week mcans that the treatment plant
will remoin idle all the weck-end. Arrangements should be made to
keep a sufficient quantity of re-clrculated effluent passing through

the filters to maintain blochcmical activity

Lharging for Divjosal of iffluents

Appendix No.10 gives some supgestions for charginy for disposal of

eflfluencs.




8. Jechnical Control of Fffluengs

Appendix No.ll gives some recommendations for establishing a
centre control laboratory for the technical control of effluents.

-19-



GENFRAL CONTROL OF INDUSTRIAL F.T1UKNTS

APPLNDIX NO,9

HELLENIC INDUSTRIAL DEVELOPMENT RANK

1,

3.

4,

Because successful operation of the trcatment plant - whatever form it

eventually takes - depends on the adoption of certain basic principles,

& requisite close degree of technical control and a number of

subsiduary facilities, these inmportant general aspects are here

discussed at considerable length.

The Volos Inductrial Area has the advantage of prescntly being

virtually unbuilt; it has the sovere handicap that, apart from an

existing tlour mill, the comparatively [irm Peugeot-NRenault project

and a possible textile factory, the voluue and character of the

effluents to be dealt with are unknown.

The Volume Maximum Rate of Flow, Nature, Composition and Maximam
Tempcrature of the individuval clfluents from the factories ncids Lo

be known with the best possible degree of precision,

ascertained as {u1 as possibic at the outscet of cach proposcd

occupation of a factory sitce and immediately checked as each factory

commences operation.

The

(a)

(b)

(c)

foregolng paramweters and definitions are required to:

presciibe the conditions under which the efiluents are accepted

for disposal into the scverage system;

determine what pretreatment, if any, it essential orv

economicaltly advantageous;

determine the load (volume wultiplied by concentration of

fwpurities) imposed by the individual effluents and hence the

fraction of the treatmeut plant's facilities occupied by an

cfiluent;

-20-
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3.

(d) determine a fair charge for rcception if the principle be

adopted of charging according to the imposed load,

If these facts are to be estahblished reliably and subscquently

reliably monitored it is nccessary to stipulate the arrcngcment of

the drains in the factories whereby:

(a)

(b)

(c)

(d)

all trade efflucnt is routed in a sepavate systcm to the Industrial
Area's sewer and sanitary wastes, i.e. the domestiic scwage frow
toilets, ablutions and cantecns, are conveyed separately to the
sewer s0 permitting reliable discrete sampling of the trade
effluent, apart from avolding the aesthetle ebjection to

involving excrement in such sampling;

the disin carrying the total tradce effJuent must bhave adjacent
to the point of outfall to the sewcr - but position.d to avoid
interference with the day-to-day traffic in the factory - access
for easy measurcment of the rate of flow and easy saupling of

the effluent.

The extent to which this access was used would depend on the
Volume, Jatu.. and Conposition of the cffluent converncd: with
an industry self-cvidently incapable of imposing a big, or
accideatally dangerous, load and having no bip loss of water
in stcam or in its preoducts, water metcer readings (uneparate
from sanitary water usage) would be sufficiently 1eliable and
avoild urnecessary expensc;  with a project such as the
Peuge.t-Renault factory at Phase I1 or I1J, continucusly
recorded rate of flow and intcgrated dally voluncs would be

Justified.

Defining the Nature of an cf{fluent by describing as precisely

as pessible the industrial processes concerned serves in some
measure to prevent change in processcs which might not matevially
affceet the initially prescribed Composition of the Hiflucot but
nevertheless intrvoduce a vew feature requiring control, For
example, if a textile factory's procoases were initially selely

conceried with the dyeing of iinished cotton fabric, introduct ion

-21-



1)

(e)

(f)

pH

of keiring of raw cotton would constitute a radical change
giving rise to a big increase in organic matter resistant

to biochemical degradation. This particular change would
doubtlcss be disclosed by contravention of prescribed
Composition but defincd Nature by the implicit requirement

to notify alteration helps to prcvent change being discovered
after the eveut. As another example, a new process wight
introducc an unusual and unforesecn potential hazard requiring
specific control under Compoegition, for example, say the

introduction in a factory of mercuriuls as biocides.

Theoreticolly all contingencies couvld be covered by an
exhaustive Composition but this is inpracticable becausc the
items involvced are inumerable. Further, and of forcenost
importance, preceribed Cowmposition chould seek to be as bricf

ac posrcible consistent vith coverdiry expectation for the
processcs concerned whereby this brevity, entsiling the chrapest
analysis, permits the mauximum nunber of samples to be taken for

the purpose of monitoring control,

The chief items to be incorporated 1n prescribing Compcsition
are given below with general exanples »f covcentrations in

milligraws per litre where applicable for the purpose of

illustration:
Lomoert
Normally limited There can Lo cevtadn cxceptious, e.q.
between 6.0 and effluent from eome fernentation
10.0 industries nmay need the latitvae of

a lower linit of 5,0 becavse of ti.-
presence of organic acide and the
concession can sometimer be allowed,
Similarly, depending ov the dilution
afforded in the immediatce scwer, a
carefully judyced ceoncession roising,
the upper limit to, say, 11,0 c¢'n

sowct imes he allowed,

-292-




Comnent s

11) Electrical EC is an inexpensive approximate
Conductivity analytical determination of Dissolved
(EC) (Recip- Solids, a limit on which prevents
rocal Mcgohms discharge of undue concentrations of
per cm at 20°C) mineral ronstituents. The concentration
not greater than | prescribed depends on the Dissolved !
$3Y cecsesseses 2500 mg/l Solids of the water supply and the

industrial proccsses concerncd. As a
broad approx<imation EC » 0.7 =
Dissolved Solids dricd at 180°C, the
precise facter depending on the makc-up

of organic and mineral salts,

141) Sulphate as Whcere high concentration of sulphaic
SOh...-..-..... 1000 ng/1 Jiom, say, ncutraliscd sulphuric acid,
calcium sulphate or sodium sulphate
occurs, this limit is required to
protect concrcte sewers from sulphaie
attack, Dhepending on dilution in the
sewor, but bearing in mind the hazord
to factory drains, a concessricn ahove
1000 mg/1 uwy be possible. Where,
depending ou thie composition of ihe
water supply, an EC limit of 2500 ng/!
is appropriate for the cffluent, a
sviphate 1imit need not be stipulated
becauge unduc conceontration canuct

arise within this Conductivity liunit,

’

iv) Suspended For comparinon average british deoenbic
Solids dried sewage carvice some 350 mi/1 of S8,
at 105°¢ (55).. A suitable 1limit Normally &5 in trade efflucnt should be
depends on the 1imited to, say, 1000 mp/l if the
proucsies cone relative volume 1#8 large because
cerned, concentratiocus in excess might mean

acevrmalation of sludge in the scwers
or that thore were sludges arising in

the factory cupable of cheaper divpesal
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v) Chemical
Oxygen Demand
(COD)eceoessasesA cuitable limit
depends on the
proccsses con-

cerned,

vi) Biochemical
Oxygen Demand
in 3 days at :
20°C (B0D)..... A suitable limit
depends on the
processes con-

cernced,

I

Lomucnts
other than through the sewers and
treatment plant. SS is one parameter
required for c¢stimating a rational

charge for an ef{fluent’'s disposal,

For comparison average British
donestic sewage has @ COD in the
reglon of 800 mz/1. COD neasurece
virtually the vhole of the orsanic
matter in an cifluent and it may be
necesgary to differentiate vhole and
settleable impurity. Dcpending ovn
relative voluwie end hence on the load
{voluve times concentration) an
effluent with a COD grently in Lreess
of , say, 2000 rg/l may mcan there asre

cheaper means of digposal of a large

'proportion of the luwpurity other then

via the seweraye system. Thns, thore
may be strong vaste liquers or sludpos
capable of egcgrecation for recovery

of valuubi. miterial or for separate
disposal, Altcrrnaiively pro-treatnent
by use of high vate percolating filters
tr effeet a wijor reduction in load
mizht be economirally advontqizecus, /.
an anralytical procodure €O js of good

pr-cision and a cheap drtermination,

€O bears a relation to BOD - sce balow,

BOD is a par+ial neasure of ithe bic-
degradable orcanic matter 1in an
effluent, somctimes abbreviated Bon
to avoid confusica with ultimnte dewnd
gometimes abbreviated BOD . Hovever,
BOD usvally means the b-day demund aad
is so uvsed here. It nozwmelily earurosn

gome 90% of the readily degrodable




gommontl

carbonaceous organic matter and does
not thereforc include the oxygen
required to oxidise nitrogenous organic
mciter, Determination of reliable,
reproducible BOD values requiree toth
conpetence and expericence. Even so
soime industrial efflucnts may give a
falsely low value if unknown bacteri-
cidal inclucions are present or if

the standard bacterial inoculation docs
not happen to include specialiscd
bacteria capalle of degrading the
particular organic matter, which
bacteria ncveriheless develop in
practice ars part of the biochemical
processes ol the trcatment plant. [For
comparison average Britich domestic
sewage has a BOD of about 450 mg/l ard
a ratio of COL/RBOD for such sewage lics
in the range of 1.5 tu 2.0. Because
the BOD of domestic scvage, ¢nd iore
particularly of scttled scvage, con bo
readily reduced by bilochemical
degradation by some 907, 1t follows
thit industriul effluont, and more
priticula-ly settled efflucents, with
COD/EOD ratios of less than 2,0 prozent
no special difficulty, Where the 1atio
is greater, for example, wiih cotton
kicr liquor or conventional wastc
tanning liquor, bilochemically re-
sistant or biochemically nondegraduble
matter is present and special
consideration has to be made of o)1
relevant circumstances. Biochemically
resistant or stable matter often makes
Iteclf evideni as eolourcd matter oo i

the case with the aforemeationed




vii) Special Items.. Limits according

to the procesres

concerned,

kiering and tannery liquors. Where an
effluent is known to have a normal
COD/BOD and be of comstant character,
the complication and expensc of 0D
determinations con be largcly dispensed

with, COD being adequate in such cases.

The items are mostly concernced with
restrictions preventing danage te or
choking of the sewcrage system,
preventing a hazard such as explosion
or harm to wen working theoroin, in
preventing discharge of impucitics
incapable of rvomoval by the tocatuent
plant or liable umduly to inpa.t the
efficiency of the plant's treatmine

facilitice, ~.g. by poisoniny bio-

&

chemical deprodation processes., oL is

seldom appropriaste, because of
fmpracticebility entirely to probibit
particular ehemicels (althoueh petrol
or ctuer nateyial gilving rise to
explosive v..pour, and except by
separaie speciol agceement, Fodfonctive
S stances sheotd be so prolhiibited)

but linits are mai> onpropriateld,
scevere In the cuse of dangerous
chomicals. The linits are decided

by the relative volume of the effluent
end the tolevance of the scwerage
system for particular potentainlly
harmful constitnents, which tolerance
hat to be shoved between the various
effluents arisiup in an Indvstrial Arca.
Exanples of the items in the order of
the above-nentioned purposes of
restriction are:

a) Sulpbide, li:ble to cause above-

wat-1r-line attack of concrute, or
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attack of concrete, causing a

Comments
rubber latex cmulsions "balling" into
choking plugs, or hair from anima)

skin processing.

b) Undue concentration of water-
miscible organic solvents sufficient to
cause an inflammable atmosphere in the

sever.

¢) Vater non-miscible solvents including
particularly chlorinated hydrocarbens
such 25 chlcroform lisble to cause &
pelsoncus atmosphcre in the neowerage
syster and also capable of inhibiting

sludge digestion,

d) Sulphatz, in additlon to potential

poisonous atmosphere in the scewers.

Similarly cyanide requires restriction.

e) Tutracidable materials such as
fincly-divided polyvinyl chlorine
emulzions, uonbic-degradallce dyes,
na-biodegradable anionic or nonicnice
synthetic deterprnts, which detouoents
should in general be stipuiated os

having to be bilodegradablc.

f) Cyanide and the coimon potentially
toxic metals arising from netal
procescing, ducluding plating efflueni.
These conmon metals are Zine, Coprer,
Nickel, Hexavalent Chromium und
Cadnjwre  The restrictien should be
based on the tolerance of the treatwent
plant wheveby it would be courht to

1imit the total o these motals with




Comments
the exception of tervalent chromium to,
say, 5 mg/l in the total flow to the
plant. This might mcan pre- treatment
of some efflucnts unless the limit
just mentiovned were decidedly reinxed
on the basis that it was cheaper io
incur the coct of special treatment
at the plant, c.g. lime treatment
followed by settlement and re-
correction of the created alkalinc

condition.

g) Where nocessary restriction and
perbaps scvere restriction, of lose
usuval potentially texic wetals such as

Mercury, Selenium and Siiver,

h) Unduc concentratlon ¢f water nop-
miscible or enulsified hylro-carbons
and fate, i.c. oil, vegctable, er il

or mineral grease whicli are detevatnci,
and a limit stipulatcd by, Neutral
Petvoleuw Spicit Extract, Fnginioviag,
industrics effluents con carry vn'ue
oil and greese apd may wontain
emulsificd cutting ofls frem machining
which emuliions require segregition

for geparate disposal or "ecrackiin' to
remove the oils TIfflucut from voading
abbateir waste, cffluent from
monufactored (oods using vegetable and
animal fat and processing of fully-piowe:
poultry carry cxcess "grcase'
requiring resirictions Yor compsiizon,
average britich domestic scwapi bes a
Reutral Tetroloum Sparit Isteact ia the
range 50 to 100 mo/1 and a lintt of

50 ma/1 for industrial eiffucents - hoeuld

norimally prove satisfactery,
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Lomment s

viii) General Applicable to In an attempt to cover untoresecn

Restriction... all efflucnts potentially lLarmful substances and

(s)

, (b)

also serving the purposc of draving
minufacturers' attention to the vital
necessity not to disposc of dangcrous
substances to the sewcr, an "omnibus"
clause in the Prescribed Compositions
is required saying that apart fros the
ftems specifically coverved by the
prescriptic the efflucnt shall not
contain scasible concentrations of ary
cubstance vihich alone oy in
conbinntior with subsionces 1o the
poverage sycten will either damac, o
choke the systowm, create a have ~d to
the systent or to men working thoerein,
or render the dispocal of the total
scwage unduly difficult., This clavrc
should also prohinit discharpe of
Radioactive Substances oxcept by weoane
of separat- sgpecilal agrerment wvhich
would inc: cporate appropriately rigid

and strict snieguards,

, -0
An upper limit for Temperature of .5 C should normally be
satisfactory but a big reclavive voluuce of cililuenl miyht require

a lower limit in somc cirecumstovnces,

A logical sequence requires that industrialists ghould at the
outsct subn’t a form:l application of their reguirvenents ifor the
reception and disposal of thelr ofituent enpressed du the alove
terms covering Volume, et cetera., The volumetrie arpectrs of the
application should not presert aay difticulty but requested
Composition may require that the industrialist be dinstiveiod as
to the technical, analytical terms in vhich this is cupreassod
having regard te the Narure of the processes concorned, Whicre
guch inctruction 1s weccrsary and to save time it may be poseible
to Indicate certain rectrictions vhich wonld be attached to a

particular cffluent,
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J)

(k)

(1)

(m)

So far as any contentious aspcct of the application or imposed
conditions arose it would seem that in the absence of statutory
legislation defining arbitration procedurcs resolution of any

difficulty would necd to rest simply between the two parties,

The above formal application (finalised after any neccssary
discuesion) would then form the central featare of a formal
agrecment between the two partics and, stemning from the formal
application, an agrced charge would be incorporated if the

principle be adopted of charging according to imposed lcad. This
agrecuent chould provide for pessillle revision at agreod appropriatc
Intervale of, say, two years and iucludc su-h arbitration

provisions 75 are locally customary in commnoreial agrecnents,

Parenthetically, water supply pip s in the factories should be
divorced from and arv npement preclude accidental cross
connection with process water lincs, any alterations to lines

being niade only by agreement with the Bauk.

011 aud petrol storage should be bunded and feed 1ines sleeved
or run in such manner as to preclude aceidental escape to

surface or fcul drains,




APPENDIX NO,10

HELLENIC INDUSTRIAL DUVELOPMENT BANK

CHARGING FOR DISPOSAL OF FFTLULNTS

1. Rational charging requires that the capital and running costs of

the sewerage system be broken down, say, 1s follows:

1) costs reclated to the volumetric aspects, i.e. capacities

of scwers and sedimentation tunks and to pumping;

11) costs related to biochemicul treatmert, i.e. percolating

filtoers or bileacration plant;

114) costs related to sludge dieposul arisiug from prinary solids
settled in the primary scedimentation tanks and secondary
#olids precipitauted or created in the bicchemical Tacility

of the plant;

iv) where the relative amount ond Natwure of the efilucnt requirces
exceptional control by way of analvtical monitoring, an

appropviate charge could bhe wade;

v) similar to 1v) a general adninistrative charge could be made

o fa~. as thi. vere not incorporated ine iteme i) o 1i1).

2. Charging schiomes can be incovperated into a geperal foirala applyisg
, to a particular severage system but it should be borne in ind that

the complexities of a purification plant citen meen that a folly
rationolised elucidation of the truc charye for an c¢ifluent is a
practical impussibility. Moreover, much time, and hence expense, carn
be epent in sceking a fully rativsalised chiarvge and 51811 Yeave aa
indetervinate arca. Judgement has theref e to be exercised as to the
detail on wiich an ogveed charge should be bosed according to the yoeiafive
Importance of the Joud dwposed aad the degice of analviical monitoring
requirad fog ite control, Thus, sooll velbos o of weal of fluent 1wy
werdt nething mere than a flat chrge and o L/nple asveoront

, big

volumes and Yoad vequire cquioc oot elohoretion,
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APPEMDIX NO,11

HELLENTC INDUSTRIAL DEVELOPMENT BANK

TECHNICAL CONTROL OF VF¥LUEN1LS

1.

2.

s

b

Apart from kecping cost of control to a wminimum, it cannot be
emphasised too strongly that the svccessful operation of the
treatwent plant at Phase I o) its developwent and it subsequent
development in the most efficient and cconomical wooner possitle
depends on the coulinuous availability ef reliable ansilytical
data about the efFluoents discharged to the sewersie system ond

about the perforn .ance of the plant,

As the llellen:c Industrial Developwent Ponk is concerned vith the
settino-up and opcration of Industrial Arcas other than Voles,

it is recommenlted that the BIDB should caoteblish ¢ ceatral conivol
laboratory as zoon as possible however vodest its scopr might be

at the outsct. DProvision for cxpansion sheuld be avoilables Until
this facility has been estahljzhed the 1HPE will require in Athens
the scrvice of a laboratory vith « sciior analyst alrecady knovicdgeable
or prepared to beeome expert fa vhe todhnoiogy woncerveds  This
expertisc is necessary not only for the confident production of
relizble data but also to apply the priv.iple of solective minivom
analysis of the waximum nusher of sawmpl - yielding the best value lor

moncy spent.

The analysis of o,y sanple cun be no belier than the rceliability of
the sample itself: the truly represceutative character of sanples
cannot therefore be over-owphrsised in tre particulor field bocause
the compositica ¢ discharges can vary widely from Lour to hour and
day to day. 7This weans that vhen ganpling at any point, fivst
consideration rhevld be glven to the extent to which “spap' or "prab"
{nstantancous samples are adejuate oxr whether as {8 frequertly the

case, a bulked c:uople from poridons cver o period i essentiol,

It is rccomnendcd ohat the UM should peechase foribuithy ten
autonmalic samplice machines so that veprevertative sawples con be

ohta taed,




3.

Should it prove possible for the NIDB to set up jmmediately its owm
central laboratory however rudimentary at the outset this would
require to be under the direction of a staff member having or

compctent to achieve the necessary expertise.
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