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Specifications for treated effluents on daily representative basis

items AFNOR methods* refinery refinery
typea type b, ¢
temperature °c 30 30
Py 5.5t08.5 5.5t8.5
BOD; mg/1 T.90103 30 40
COD mg/l T.90101 120 150
K. bichromate
suspended matter mg/l 30 30
hydrocarbons ppm T.90202 5 5
hexane extraction
hydrocarbons ppm T.90203 20 20
infrared
phenols mg/1 T.90204 0.5 1
4 amino-antipyrine
lead mg/1 0.1 0.1
chromium * © mg/l 0.05 0.05

* AFNOR : Association Franqaise de Normalisation.

Federal Republic of Germany :
The standards for oil refinery effluent water quality established by the
Linder-Arbeitsgemeinschaft Wasser, LAWA , are :

—
After mechanical treatment

a — settleable solids 0.3 ml/i

b — suspended solids nil

¢ — extractable matter (diethylether) 20 mi/l

After chemical treatment

a — settleable solids 0.3 mi/1

b — suspended solids nil

¢ —~pH 6.0t0 9.0

d — extractable matter (diethylether) 10 mg/!

After biological treatment

a — settleable solids 0.3 mi/1

b — suspended solids nil -

¢ — oil sheen no

d — BODs 30 mg/l

e — extractable matter (diethylether) 5 mi/l

f — sulphides not detectable
g — phenols (volatile) 0.5 mg/1

(from CONCAWE, 1977)
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Japan :

Effluent standards were promulgated on 21 June 1971 and they are (1):

1. Substances related to the Protection of Human Health

Toxic Substances

Permissible Limits

Cadmium and its compounds
Cyanide compounds

Organic phosphorus compounds
(parathion, methyl parathion, methyl
demeton and EPN only)

Lead and its compounds
Hexavalent chrome compounds
Arsenic and its compounds
Total mercury

Alkyl mercury compounds
PCB

L

0.1 mg/1
1 mg/l
1 mg/1

1 mg/

0.5 mg/l

0.5 mg/i

0.005 mg/!
Not detectable’
0.003 mg/l

! By the term “not detectable” is meant that the substance is below the
level detectable by the method designated by the Director-General of

The Environment Agency.

2. Items related to the Protection of the Living Environment

Item Permissible Limits

rH 5.8 =8.6 for effluent discharged into public
water bodies other than coastal waters 5.0 9.0
for effluent discharged into coastal waters

BOD, COD 160 mg/1 (daily average 120 mg/l)

SS 200 mg/1 (daily average 150 mg/l)

N-hexane extracts 5 mg/! (mineral oil)

30 mg/! (animal and vegetable fats)

Phenols 5 mg/l

Copper 3 mg/l

Zinc 5 mg/l

Dissolved iron 10 mg/1

Dissolved manganese 10 mg/l

Chrome 2 mg/l

Fluorine 15 mg/

Number of coliform
groups (per cc)

3,000 (daily average)

(1) The discharge standards in this table are applied to the effluents from
industrial plants and other places of business whose volume of effluents
per day is not less than 50 m3.

(2) The discharge standards for BOD are applied to public waters other
than coastal waters and lakes, while the discharge standards for COD
are applied only to effluents discharged into coastal waters and lakes.

(1) — Japan Environment Agency “Quality of the Environment in Japan™, 1977.
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Also, the discharge of oil into the marine environment is regulated and
this has been summarized and reported (1) to be :

Kind of oil to be Crude oil, heavy oils decided by the Ministry of

regulated Transportation, lubricating oils.

Ship to be regulated All tankers and other vessels more than 300 G.T.
(Excluding Whaling Vessels)

3 Discharge of oil or (1) Over 50 nautical miles from shore

5} oily mixture from (2) During sailing

9 | tanker (3) Below 60 1/nautical mile of oil discharged

§ (4) Not exceeding the total quantity of oil dischar-

2 ged 1/15,000 of the total cargo carrying capacity.

.2 | Discharge of bilge water (1) As far as possible from ashore

3| from tanker and discharge | (2) During sailing

| of oil or oily mixture from | (3) Below 100 ppm oil content in discharged fluid

&’ vessels more than 300 G/T [ (4) Below 60 1/nautical mile of oil discharged

Switzerland :

Comprehensive water quality objectives and effluent standards exist and

these are :
Parameters Water quality Quality standards for | Quality standards for
objectives of effluents discharged | effluents discharged
surface waters into surface waters in public sewers
The values in this | The limit values must | The limit values are
col. disregarding be met at all times du- | applicable to artisanal
naturally existing | ring dry periods. and industrial waste
values, apply to a | Under certain condi- | water and must be met
flow measured du- | tions derogations are | always. In justified ca-
ring 347 days/ permitted. ses derogations can be
years. permitted.
Temp. Max.[ = 3°C| Max.30°C Max.60°C
Max.temp.= 25 C In sewer max. 40 C
Transparance No turbidity 30 cm No limit
Method
Snellen
Colour No colouration May not cause colou- | Dyesmay be discharged
ration of receiving if they are eliminated
water in the municipal treat-
ment plant
Odour and No odour and May not cause alte- Odour may not cause
taste taste ration of odour and nuisance
taste of receiving
water

1) - Ygimaguchi, T. “The situation in Japan’’ Paper presented at the Regional Marine
Oil Pollution Conference, Brisbane, Australia, 1977.
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Parameters

Water quality
objectives of
surface waters

Quality standards for
effluents discharged
into surface waters

Quality standards for
effluents discharged
in public waters

Toxicity

Salts

Total
unsoluble
matter

Settleable
solids

pH

Oxygen

Surface tension

Al

Ba
Total P

S04~

$
S0;”

Dissolved
organic
carbon

Total organic
carbon (TOC)

No toxicity

Water quality may
not be deterioria-
ted

No sludge
formation

No sludge
formation

Natural pH.

Min. 6 mg O,/1

>65 dyn/cm
at 20°C

0.1 mg Al/1

0.01 mg/As/1
0.5 mg Ba/l

- As low as possible
in lake basins

- Limiting prolife-
ration of algea
and weeds outside
fake basins

100 mg SO4 /1
No toxicity
No toxicity
2mgC/1

Not specified

No toxicity towards
fish after 24 hours
for undiluted to

5 x diluted effluent,
depending on dilu-
tion ratio in receiving
water

Quality of the recei-

ving water may not be
deterioriated

4 out of 5 compo-
site samples must be
lower than 20 mg/l
(24 hr average)

Max. 0.3 mg/] after
2 hr settling time.
6.5-8.5

Up to 9.0 may be
permitted if river flow
is high enough

In receiving water :
min. 6 mg O,/

In receiving water :
>65 dyn/cm

at 20°C

10 mg/Al/A

0.1 mg As/l

5 mg Ba/l (dissolved)

- In lake basins :
max. 1 mg P/l
(4 out of 5-24 hr
composite samples)
min. P elimination :
85 %

- Outside lake basins :
see column 1

As low as possible

0.1mgS™/1

1 mgSO; /1

10 to 15 mg/l

17t022mgC/1 |
Higher values may be
specified if intake
water has high TOC
content

Effluent may not af-
fect negatively the effi-
ciency of the biologi-
cal waste water treat-
ment plant

The sewer system and
treatment plant, as
well as the efficiency
may not be deterio-
riated

To be set case by case

To be set case by case

6.5-9.0
6.5 -9.5 if prevailing
conditions permit

No lower limit.

To be set case by case

20 mg Al/l in influent
to municipal treatment
plant.

0.1 mg As/l
To be set case by case
As low as possible

300 mg SOz /1
1mgS/

10 mg SO3 /1

To be set case by case

To be set case by case
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Parameters Water quality Quality standards for | Quality standards for
objectives of effluents discharged | effluents discharged
surface waters into surface waters in public waters
COD Not specified To be set case by case | To be set case by case
KMnO,4 Value | Not specified To be set case by case | To be set case by case
BODs 4 mg O,/1 20 mg O,/1 (4out of 5] To be set case by case
24 hr composite
samples)
Aromatic 0.005 mg/1 To be set case by case | To be set case by case
amines
(as dichloro-
aniline)
Oit and Not specified 20 mgl Oil separator required
fatty acids
Total 0.05 mg/l 10 mg/i 20 mg/l
hydrocarbons
Chlorinated 0.005 mg/l (asChH | 0.1 mg/l (as CH 0.1 mg/l (as CD)
solvents
Non-volatile 0.005 mg Cl/1 To be set case by case | To be set case by case
lipophilic
chlorinated
compounds
Total 0.0005 mg Cl/1 To be set case by case | To be set case by case
organochloro-
pesticides
Phenols :
— volatile 0.005 mg/l 0.05 mg/l 5 mg/l
(up to 0.2 mg/l may
be admitted as an
‘ exception)
— non-volatile | 0.005 mg/l 0.05 mg/1 1 mg/l
Pb 0.05 mg Pb/l 0.5 mg Pb/l 0.5 mg Pb/
B | 1mg B/l To be set case by case | To be set case by case |
Cd 0.005 mg Cd/t 0.1 mg Cd/t 0.1 mg Cdft
crtl 0.05 mgCr* 3/] 2mgCr+ 3/l 2mg(“,r'r 3,!'1
crt® 001 mgCr™ 1 l01mgCr™ 0.5mgCr* °/i
Fe 1 mg Fe/l 2 mg Fe/l (4 out of § | 20 mg Fe/l in influent
composite samples, to municipal treatment
average time 24 hr) plant
Co 0.05 mg Co/l 0.5 mg Co/ 0.5 mg Co/l
Cu 0.01 mg Cu/l 0.5 mg Cu/l 1 mg Cu/l
Ni 0.05 mg Ni/l 2 mg Ni/g 2 mg Ni/l
Hg 0.001 mg Hg/l 0.01 mg Hg/1 0.01 Hg/t
Ag 0.01 mg Ag/t 0.1 mg Ag/l 0.1 mg Ag/l
Zn 0.2 mg Zn/} 2 mg Zn/l 2 mg Zn/l
Sn 0.5 mg Sn/l 2 mg Sn/l 2 mg Sn/i
(except when orga- (exceptwhenorganotin

notin fungicides are
present)

fungicides are present)
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Parameters Wa;er quality Quality standards for | Quality standards for
objectives of effluents discharged effluents discharged
surface waters into surface waters in public waters
Active Cl No toxicity 0.05 mg Cl, /i 3 mg Cl, /1
Active Br No toxicity 0.1 mg Br,y/1 3 mg Br,/!
NH3/NH4 * 0.5 mg N/i N To be set case by case | To be set case by case
(NH3 + NHy )

Higher values may
be set if not used
for drinkwater

supply
ClO, No toxicity 0.02 mg ClO, /1 3 mg ClO,/1
Ccr 100 mg Cl'/1 To be set case by case | To be set case by case
CN~ 0.0l mgCN/l 0.1 mgCN/i 0.5 mg CN'/1
F 1 mgF/ 10mgF N 10mgF )
NO;~ 25 mg NO; /1 To be set case by case | To be set case by case

Higher values may

be set if water not

used for supply
of drinkwater

NO, No toxicity 1 mg NO, /1 L10 mg NO, /1

(from CONCAWE 1977)

United States of America :

The Federal Water Pollution Control Act specifically sets as a goal that
by 1983 all water bodies in the U.S. be “swimable and fishable” and that by
1985 all pollutant discharges into navigable waters be eliminated. Under the
Act, the Administrator of the Environmental Protection Agency must require
what is, in his judgement, the “best practicable control technology currently
available” (BPCTCA) by 1977 and the*best available technology economically
achievable” (BATEA) for non-municipal discharge sources,including refineries.

BPCTCA for refineries has been construed as the best demonstrated
end-of-pipe treatment, in conjuction with good house-keeping and in-plant
control measures. Suggested in-plant controls include.

— installation of sour water strippers to reduce the sulphide and ammonia
concentrations entering the treatment plant ;

_ elimination of once-through barometic condenser water by using surface
condensers or recycle systems with oily water cooling towers;

— segregation of sewers, so that uncontaminated storm run off and once-
through cooling waters are not normally treated with the process or other
contaminated waters;

— elimination of once-through cooling water by the monitoring and repair of
surface condensers or by the use of wet and dry recycle systems.



BATEA has been construed as inchiding changes in basic in-plant
processes to reduce the generation of waste loads.

The EPA has defined significant pollutant parameters for the petroleum
refining industry as consisting of BODs, COD, Totai Suspended Solids, Oil
and Grease, Phenolics, Ammonia, Sulphides, Chromium (total and hexava-
lent) and pH. The EPA is aiso in the process of developing guidelines reguia-
ting the discharge of 65 compounds or classes of compounds considered
potentially toxic.

7.2. Air Quality Standards

Canada :

Three levels of ambient air quality objectives have been formulated,
namely Desirable, Acceptable and Tolerable. The Tolerable levels (1) are as
follows :

SCHEDULE [

Coilumn 1 Column §i Columm Il '

. . ) ange of
Air Comiamainants  Concentr, tions Range o

1. Sulphur dioxide 360 to 604 micrograms per cusic metre
AVErage SONCentrution Over a Centinuous

 Carboyn monoxide

“y

Tolzrable

4, Oxidanys iozone} FAICTOLT: 7 cuble meise average  Toierabie
on Over a continuous one hour period

S. Nitrogen dioxide 401 o | .UM micrograms per cubic meire {olerable

average concentration over a continuous one
hour pericd

The concentration of air contaminant is measured and corrected to a
reference temperature and pressure of 25° C and 760 mm of mercury respec-
tively.

(1) — Canada Gazette, Part I, Vol 112, No 3, 25 January, 1978.
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The Desirable and Acceptable levels are :

SCHEDULE 1 (1)

Column 1 Column II Column III
Air Contaminants  Concentrations Range of
Quality
1. Sulphur dioxide (a) 0 to 30 micrograms per cubic metre
annual arithmetic mean
(b) 0 to 150 micrograms per cubic metre
average concentration over a 24 hour Desirable

period

(c) 0 to 450 micrograms per cubic metre
average concentration over a one hour
period

N

. Sulphur dioxide (a) 30 to 60 micrograms per cubic metre annual

arithmetic mean

(b) 150 to 300 micrograms per cubic metre
average concentration over a 24 hour
period Acceptable

(c) 450 to 900 micrograms per cubic metre
average concentration over a one hour
period

3. Suspended 0 to 60 micrograms per cubic metre annual .
particulate matter geometric mean Desirable

4. Suspended (a) 60 to 70 micrograms per cubic metre
particulate matter annual geometric mean
(b) 0 to 120 micrograms per cubic metre Acceptable
average concentration over a 24 hour
period

5. Carbon monoxide (a) 0 to 6 milligrams per cubic metre average
concentration over an 8 hour period
(b) 0 to 15 milligrams per cubic metre average Desirable
concentration over a one hour period

6. Carbon monoxide (a) 6 to 15 milligrams per cubic metre average
concentration over an 8 hour period

(b) 15 to 35 milligrams per cubic metre average ; Acceptable

concentration over a one hour period

7. 0Oxidants (ozone)  (a) 0 to 30 micrograms per cubic metre average
concentration over a 24 hour period
(b) 0 to 100 micrograms per cubic metre average ; Desirable
concentration over a one hour period

8. Oxidants (ozone)  (a) 0 to 30 micrograms per cubic metre annual
arithmetic mean
(b) 30 to 50 micrograms per cubic metre average
concentration over a 24 hour period Acceptable
(c) 100 to 160 micrograms per cubic metre
average concentration over a one hour period

(1) - P.C. 1974 - 1153 14 May 1974.
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