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° Air quality guidelines global update. 2005. World Health Organization.
I Air quality guidelines for Europe. 1997. WHO regional publications, European series No. 23. World
Health Organization.



Parameter Averaging Period Guideline Value pg/m’
. o I-year 40
Nitrogen dioxide
1-hour 200

Ozone 8-hour daily 100

maximum
Particulate matter 1-year 20
PM;o* 24-hour 50
Particulate matter 1-year 10
PM2,5b 24-hour 25

o 24-hour 20

Sulfur dioxide .

10-minute 500

4 Particulate matter 10 micrometers or less in diameter
b Particulate matter 2.5 micrometers or less in diameter
[N CO Cc C C o C [N o]
F0EO00FN0: Q © O eQ']oocﬂeay) QQIOOO!I O GEIE§EEE | 2P NOVPOD GC:06
c c [N C o o [0} Cre o ¢ C C C C c c O
©p320) eoqc:onogfq_u:o?eaq @mo@: €§20p0Qe:3C  CQPOICROIEVIVPIOFON
c [N c C ¢ Q. OC C C c c °
OOPOGIOMNAR)  CPOCHOOMD§: QIR esgoooeoo@o'] 326001 00: GOOC EIAs
[N Co o} [y [N C C [N . eqe, .
©00332:GVIOM) 3R IEE 0ICQOIRCV6: P87 00gP: (Small Combustion Facilities

Emission Guidelines) or% C\%US«?’JG}GQQ'

MW)

Particulate
SO matter Sulfur Nitrogen Oxides
Technology / Fuel a Dioxide
PMio
200° mg/N m>°
Gas - - 400® mg/Nm?
1,600° mg/Nm’
Liquid 100 3% 1,600-1,850" mg/Nm?
Natural gas (3-<15 90" mg/N m’
MW¢) ) ) 210" mg/Nm®
Natural gas (15-<50 - - 50 mg/Nrn3

Fuels other than

0.5% sulfur

200" mg/N m’




natural gas (3-<15 310' mg/Nm’
MW)

Fuels other than

natural gas (15-<50 - 0.5% sulfur 150 mg/Nm3
MW)

Gas - - 320 mg/Nm®
Liquid 150 2,000 460 mg/Nm®
mg/Nm3 rng/Nrn3
Solid 150 2,000 650 mg/Nm’
mg/Nm3 mg/Nm3

4 Particulate matter 10 micrometers or less in diameter
b S .
park ignition

¢ Milligrams per normal cubic meter at specified temperature and pressure
d

dual fuel
© compression ignition
f Higher value applies if bore size >400 mm
& Megawatt
B Electric generation;
1 mechanical drive
J Includes biomass
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2.J g$.oo‘ieq (Wastewater)
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Utility Operations)i q&c@:oéﬁlé‘: o%eqpcczm$e?1030qp:? C\jjooﬁo%:aoézeq (Runoff
from Process and Storage Areas) 9903§9$3§§ oaorgogéz @8908
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o]

o N [N N ¢ ¢ N < "l C < <
FQ|:F2O0:GPI00PD  CPOC§:COPOVOIPPMIVCOFI0RC:  GINNVIFTIEYPEOPS:I$00$
¢ ¢ O N C Qo ¢ o < o o ¢ N
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280066 g§005I26RSI Sagoeqsé B:s08:6q (Wastewater, Effluent, Sanitary
Discharges and Storm Water Runoff (General Application))?

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/l 50
Ammonia mg/1 10
Arsenic mg/1 0.1
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 250
Chlorine (total residual) mg/l 0.2
Chromium (hexavalent) mg/1 0.1
Chromium (total) mg/1 0.5
Copper mg/1 0.5
Cyanide (free) mg/l 0.1

®  Pollution prevention and abatement handbook. 1998. Toward cleaner production. World Bank Group in
collaboration with United Nations Environment Programme and the United Nations Industrial

Development Organization.
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Cyanide (total) mg/1 1

Fluoride mg/1 20
Heavy metals (total) mg/1 10
Iron mg/l 3.5
Lead mg/l 0.1
Mercury mg/1 0.01
Nickel mg/l 0.5
Oil and grease mg/l 10
pH s.u.? 6-9
Phenols mg/l 0.5
Selenium mg/1 0.1
Silver mg/1 0.5
Sulfide mg/l 1

Temperature increase °C <3b
Total coliform bacteria 100 ml 400
Total phosphorus mg/1 2

Total suspended solids mg/l 50
Zinc mg/1 2

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

sgeogeogmézgg$q|cﬁqp:§cf: C\P?Sc@:mg;sao%cﬁ c0§:98$q|cﬁquogf 86908&
Qéc%:méoorgec?oémomaaogé: C\%(YS§OQ@§39[§)8 C\?80$:méeaoo<ﬁeq:moco
sgogéz C§EPIN:CD:0 8:908:@61 (Surface Water Runoff) §<§ g%oogeq g%o?or.c)ﬁqp:
390805 GG;O(TSG@S[(}O'] mé:gg$oo$c%:qp:o% C\%O&?’qué—
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opScs:eape 8:008:6086 g80S6q §50005¢ (Site Runoff and Wastewater
Discharges (Construction Phase))

. Maximum
Parameter Unit Concentration

Biological oxygen demand mg/1 30
Chemical oxygen demand mg/1 125
Oil and grease mg/1 10
pH s.u.? 6-9
Total coliform bacteria? 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

4 Standard unit

0.0 sppdad (Noise)

pS8c§:86088:3m0:00:00p5  pScsicopSoodegoiomcomag:  ogodenlaopd
egéofva)(f)espcﬁﬁwé @@ée@:mﬁé%éwé 99@0339905 (Noise Level) m52%$
ao03goSapoSencd sopbeglasgdey ofSiomoSfegd ece ernpopiozdod odod:
%8&318 9050 m:agzmcgof)@&?cf: ecgrgql@f:: @[c\?éqeéu 9050 wcﬁeepcrgﬁooé
esmoge@%@o'] ag@ﬁsgaoé ooorgg;ogqlcrgqp:m: ecqﬁcg$[§§: o%eu?og 8é08$:
C\?(SC$:G§ 39@)5@6‘(3035%@&30 @$:a§:mtﬁéq§eéc§qaogé e@oéée%éﬁs@eoé
ooorgejaoﬁautﬁ Q dBA 005 eq%cg:?eo)[ééz e%’leoq—

9 Coliforms refer to a group of bacteria which are found in the intestines of warm blooded animals and
therefore are present in sewage, and on / in soils, surface waters and vegetation. Total coliforms is used as
an indicator organism which, although by itself is not considered to cause diseases in man or animals,
usually indicates the presence of pathogenic or disease-causing organisms. By measuring the number of
total coliforms present in a sample a judgment can be made as to the water's usability for a given purpose.
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One Hour LAeq (dBA)?
Daytime Nighttime
Receptor 07:00 - 22:00 22:00 - 07:00
(10:00 - 22:00 for Public (22:00 - 10:00 for

holidays) Public holidays)
Residential,
institutional, 55 45
educational
Industrial, 70 70
commercial

? Equivalent continuous sound level in decibels

0.6 34§ (Odor)’

8é08$:<1?50$:qp:oaé ogorcgﬁeooo ?oé:c?(f: cﬂc\gé (Point and Diffuse) :39.;?0%
apSc§: a5 mé:ggq%qjcrgqp:ogé cod(0oonicon 324038:q)06 §pd:0poqp:
229:(0|8: ecppaId3:q5¢ [Glqepdn eepdimsen eslc:ofty coodegodoopm4(gs(S:
grodogpoiecyRyssse FgoogqC:gooposaplen:icepopsiqip: Bayi{gac: Sgeurod
oaoo:fﬁ:oql o?ogcgogﬁog$:qjlﬁeq:ogé:<ﬁ§m (Conventional Emission Control
Equipment) 03:q) a8&:q08So0pSi e§uoo aSewnod coops qc:(ede o?orgcgorgeooo
328, (poen - Intensive Agriculture Activities) Ooé cﬂcxgc?sséﬂ@o%@: qé:sgcicr%
08$:q|lc°)q$§o @%a(ﬁéméu 8é(73$:<\?50$:q|0:396§[§cf oogo$:oq|§§’1 gpPs 00ded
So0pd Bigpreomnmbgp: ©0gM0§e0as 09§:g)66800CgMaERSI BLOMLYYE:(SE

é(78$20?8003®60103039§02§1 C\RG?(XR(X)(SOD&? 8%@0 39%%39(?]02&?(%3(70)8 :39%93@3%5

0o ~0o

9 Industrial odor control. 2002. Environmental guideline No. 9, Danish Environmental Protection Agency,

Ministry of Environment

6 - . .. .
The detectability of an odor is a sensory property that refers to the minimum concentration that produces

an olfactory response or sensation. An odorant unit is defined as the amount of odorant mixtures which
distributed in one cubic meter of air results in odor intensities corresponding to a defined threshold value.
The odorant unit is therefore defined by a physiologically measured amount of substance. In practice,
offensive odor can only be judged by public reaction to the odor, with the nuisance level being as low as
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(Odor Impact Assessement) orc;é oeéeeooéﬁ e@eoTogé %’poéooé 39@8&? 03803[2:

oﬂlejomoeom (Ground-level Maximum Concentration) orc?’ 8@50305905030?03én wé:o%
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0R05g0500¢00RSI
J 98cs:ngmmadnd cod:asgi0dqp: (Industrial-specific Guidelines)
Jo  gd:mém@y(8:03:0005¢ (Energy Sector Development)

Joo  @wQegod: cg|5oo°>ooor§arao: o?ogcxgﬁ[éézc?50$: (Thermal Power)?

High Heating Value Basis 32¢) 50 egﬂoa 330005%’16030 oeoeeo']ézsacl{eo:ogézﬁ
oeocuaﬁﬁ: (A Total Rated Heat Input Capacity above 50 Megawatt Thermal Input)
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(Solid Waste Management Facilities) d]mé:gg%qlorgqp: esaoo%ogcc: o'lc?leooo 390%8395

¢ .C < N ¢ N < o C ° C ¢ ¢ o¢ N C N
g‘iowogg:g;cgﬁ ©POVPIGAICED saqllzsam:@meo) F2073||:0C0PIN QPONCEIOIC WD
ooggfcx?ﬁc§:qp:§c§ o>c753fc?(°)c$:sgooo§qp:§’1 oﬁlémoqpu ogooéaséqc“:?cf: eooSeg
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9'§1°?°’3396]é308050305905q|c73qp: (Effluent Levels)

Parameter Unit Guideline Value
Arsenic mg/l 0.5
Cadmium mg/1 0.1

two odorant units and as high as ten odorant units for less offensive odors. An odor assessment criteria of
five to ten odorant units is likely to represent the level below which offensive odors should not occur.

¢ Environmental, health, and safety guidelines for thermal power. 2007. International Finance Corporation,
World Bank Group.
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Chromium (total) mg/l 0.5
Copper mg/1 0.5
Iron mg/1 |
Lead mg/1 0.5
Mercury mg/1 0.005
Oil and grease mg/1 10
pH S.U? 6-9
Temperature increase °C <3P
Total residual chlorine mg/1 0.2
Total suspended solids mg/1 50
Zinc mg/l |

4 Standard unit

® Increase above ambient water temperature due to discharge of once-through cooling water

Qoﬁcgo%a%:socggoaoéoao%go%qlcﬁqp: (eqlag&coao cmo?ogéoao 39&'?:@[

§E20p5) (Air Emission Levels - applicable to non-degraded air sheds)

Parameter / Guideline Values

Combustion Technology /

Particulate Sulfur Nitrogen
Fuel

matter PM1o® |  dioxide oxides

Combustion turbine

Fuels other than natural gas Use of < 1% 310

_ . 50 mgﬂ\Im3b 3
(unit > 50 MW") Sulfur fuel mg/Nm
Natural gas (all turbine 100
types; unit > 50 MW) mg/Nm3

Boiler

Liquid fuels (plant > 600 3 3 400
50 mg/Nm~ | 200 mg/Nm 3
MW) mg/Nm

Liquid fuels (plant 50-600 3 3 400
50 mg/Nm~ | 900 mg/Nm 3
MW) mg/Nm




o

240
Natural gas - - 3
mg/Nm
3 3 240
Other gaseous fuels 50 mg/Nm~ | 400 mg/Nm 3
mg/Nm
Solid fuels (plant > 600 510

50 mg/Nm® | 200 mg/Nm’ ;
MW) mg/Nm

Solid fuels (plant 50-600 3 3 510
50 mg/Nm~ | 900 mg/Nm 3
MW) mg/Nm
Reciprocating engine
: 30% higher
Biofuels / gaseous fuels 3
50 mg/Nm - than for

other than natural gas
other fuels

Liquid fuels (plant > 300 3 3 740
50 mg/Nm~ | 585 mg/Nm 3
MW) mg/Nm
Liquid fuels (plant 50-300 3 1,170 1,460
50 mg/Nm 3 3
MW) mg/Nm mg/Nm
200
Natural gas - - 3
mg/Nm

? Particulate matter 10 micrometers or less in diameter
b Milligrams per normal cubic meter at specified temperature and pressure
© Megawatt

Jo- 3883998&3989"?’ cm&oo%oooﬁsso: OQUSC\?S@&C\??SC%;: (Geothermal Power)” €

0co8:p388|056p: 03 0p8=0@E:3E050aecabes:qpiops  3ad:(oqepSH
n8:0BEPe§0odmapSqp: (Geothermal Effluents) 03¢ (868 efg§earn podpodigad
[sSeoTorneodeornmaepgp:onpd ©ooon8ogc(aégend:e (Host Geological Formation)

Gﬁ Ogé:%CTSGOOSODg)DLSBG@GQ&?I %8339952338@(? 3’3%@’.)0%61%&?603’) G@GS’B’.)(YSGQGIS

® Environmental, health, and safety guidelines for geothermal power generation. 2007. International

Finance Corporation, World Bank Group.
Air quality guidelines for Europe. 2000. Second edition. WHO regional publication, European series No.
91. World Health Organization.
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ssﬁ{q(ﬁ (Temperature of the Geothermal Water) §<f: eq?epesoosacx%ors eog(%)@o:eo&o
:7&8@5:398390?:@[wéqﬁc‘%:@équsseoﬁr (ffooéﬁ c;[cjné:d:.%éoaéu 393?:@)[@:6030
oggsggan%écp afasléqp: (Geothermal Fluids) 091) Q?$m:[§<§ ﬁcoecqpﬁooo:
eqoﬁcgoqp:ago% @§mé[§éag§:@5:m:[§cf g%oo%eqoeom ecxm‘?é:ogo:eé
(G508 aaod:[GBre0vs 998m0adSep mapSapran: BScopSEnsops:BS: cpScsioSed
esooégorggf e@[o']m ogogﬁmoeooo cg%oogeqogé coog|eco: (Heavy Metal) ogéooé:
Slogosom [BEen:e5Gsafas emnsessa] giooosmapSmmns woSeosqoSep:

(Effluent Levels) qgoleo)eq: 0305@0@@005 aoﬁqeé-

98000536 p538050005905g|05qp: (Effluent Levels)

Parameter Unit Guideline Value
Arsenic mg/1 0.1
Cadmium mg/l 0.05
Chemical oxygen demand mg/1 150
Chromium (hexavalent) mg/1 0.1
Copper mg/1 0.3
Cyanide mg/1 1
Cyanide (free) mg/1 0.1
Cyanide (weak acid dissociable) mg/1 0.5
Iron (total) mg/l 2
Lead mg/1 0.2
Mercury mg/1 0.002
Nickel mg/l 0.5
pH s.u.t 6-9
Temperature °C <.3 degrée
differential
Total suspended solids mg/l 50
Zinc mg/l 0.5

4 Standard unit



o0

N < ¢ C < (o] < o CcOoO ¢ O °
egoq@g@c:@omaogc N[ Y=le%e2 eqesa:@g o?mq]mooeogoeo)oqm 363
oé@cf: (Cooling Tower) ¢ ooog?ooogeo:ooé: oqorgcgorgﬁ (Fugitive Emissions) 39@903
o CcC O ¢ co _¢¢ Q o] C < oc c o¢ c 0O
VPOIBQQ|CTOICOBMZ | EIOYY|§)IPR2FPEEEE F0DCOEIZCEIFMWVIGP: CCOPIIOPC A
N < < cc. O < oc N [\ N coc._ ¢ c ¢
39§‘o_ozcwo?oocgoo@c:df @®90T9o§cwell QQOC§:OODICIONMYI$GE  CQOCH:
N < < N Q < N C C 0. OC
OPO00IEHOPOCOIORC:  MPOIPPE:ICAVOCH:00Me:qp:  (Geothermal Energy
. C o C C Q < N N N [o] .
Projects) oopd 99@3@0:@99 Q000G @YD ROOCQOIIReg g (Point Source
Emissions) cr% e[gsogeoTeoeoaScoé: ucﬁ(rgséﬁcué aoococ%og§§c§ :39@0:0?05&305
sfa%:sgegusgéﬁl:swo:qp:ooé esgocvseog[g)opl oorSo%;:oqlé Gmsgqésgeog:saaocf

Q)OS?OSSHUSG{P:@(YS (T_)C\g%@G'?GO)GIO']-

ooﬁo$:q5®ma®q§a®cog:aoaoc§ moﬁgoﬁq_]cﬁqo: (Ambient Air Quality)

Parameter Unit Guideline Value
Hydrogen sulfide M g/m3 7°
Inorganic mercury vapor M g/m3 1°
Sulfur dioxide M g/m3 500°

 Average over 30 minute period; ® Annual average; © Average over 10 minute
period

JoR Gcogﬁ:araéa'?: c&lﬁoémoﬁm:o?oscqﬁ[é&cqﬁc& (Wind Power)**
o?c%:ogé:?cf ooézcxg% ecogé:sgéo?ogcx?éooécx?éc:%:quogé Qﬁ coé:gg%qjcﬁo%
o&?osleéu ecogé:aséo?oﬁo?éooé cxgéc%:qp:oo&% Q@@m:@fz g%oo%esﬁcf: :379%:39@(3°

C [N c ¢ (¢] C C N < N < N C C
ODCQCD 9C: @90)0)86{]020? G@O)GOTGO)O"III GGQOOOG(Y)@O'] Q%@@GBQ&SB@Q OZ)O)?O)

3 Qo

qoqp: afiqs Bordeaneng ©piarpIggooeqERROdRePiRtess 8goseagPiT

203084 [gepdqeps-

8005 :epSme0ga00Se0Sq0Syp: (Effluent Levels)

Parameter Unit Maximum Concentration
Biological oxygen demand mg/1 30
Chemical oxygen demand mg/1 125

°® Environmental, health, and safety guidelines for wind energy. 2007. International Finance Corporation,
World Bank Group.
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Oil and grease mg/1 10
pH S.U.? 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

4 Standard unit

on%sa[g)é Gaeogeogcoézgg$q|0307 m§§ () - agéofvaf?’ésp 39900?0305905

S{(sali|eHleplaNTebt Q?(TS:?O(‘QICE&?:Q@@CII

J2.G ME&:0¢: ca§as 20000020565 00505[EE:cvScs: (Onshore Oil and Gas)™
o?$97§f[§c§ o>§:oa5[§é: (Seismic Exploration)i ®§:a>50&:ec950?or§0?5[§c°::
(Exploratory and Production Drilling) 03:@@50905035@5“ (%05&%5:&3&300:%:@5:
30l30¢ oocﬁueféeaooé@é:.?cf: 39@0:&350$:qu (an%cx%ooé?o Pump Stationi Metering
Stationsi Pigging Stationsi Compressors Stationsi Storage Facility) c;oooo%(}eq:cx?50§:
(Ancillary Support Operation) .§cf: C\36o$:80303§:@5:0350$: (Decommissioning) o%ogcc:
Qﬁcoé:gg§q|o§qp:cf§ cx%crgc?oqeéu Qﬁcx?écgr:mgpsgogcﬁ oqo%cgo%as%:aaegol
< < Ny ¢ . C < N N N C N N oc < <
08,0Q0DIEPOKE §OO0QPI: ZITOGI0IG OG0 emmeoo@oqsao?c: @ooog—
< < < c..C < < N N N N N <
RE0Q00PEDO! REOOVPDO: &G ogoocgooaa%:aacg.saeoqooooej)ooqlmqp: (Effluent,

Waste and Emission Levels)

Parameter Guideline

Drilling fluids and Treatment and disposal in accordance with

cuttings applicable standards provided in the IFC EHS

Onshore Oil and Gas Development guideline

Treatment and disposal in accordance with

applicable standards provided in the IFC EHS

Produced sand

°% Environmental, health, and safety guidelines for onshore oil and gas development. 2007. International
Finance Corporation, World Bank Group.
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Onshore Oil and Gas Development guideline

Produced water

Treatment and disposal in accordance with
applicable standards provided in the IFC EHS

Onshore Oil and Gas Development guideline

For discharge to surface waters or to land:
- 5-day Biochemical oxygen demand 25 mg/l
- Chemical oxygen demand 125 mg/l
- Chlorides 600 mg/l (average), 1,200 mg/l
maximum
- Heavy metals (total)® 5 mg/1
- pH 6-9°
- Phenols 0.5 mg/1
- Sulfides 1 mg/l
- Total hydrocarbon content 10 mg/1
- Total suspended solids 35 mg/1

Hydrotest water

Treatment and disposal in accordance with
applicable standards provided in the IFC EHS

Onshore Oil and Gas Development guideline

For discharge to surface waters or to land:
- 5-day Biochemical oxygen demand 25 mg/I
- Chemical oxygen demand 125 mg/]
- Chlorides 600 mg/l (average), 1,200 mg/l
maximum
- Heavy metals (total) 5 mg/I
- pH 6-9
- Phenols 0.5 mg/l
- Sulfides 1 mg/I
- Total hydrocarbon content 10 mg/1
- Total suspended solids 35 mg/1




JO

Completion and

well work-over
fluids

Treatment and disposal in accordance with
applicable standards provided in the IFC EHS

Onshore Oil and Gas Development guideline

For discharge to surface waters or to land:
- pH 6-9
- Total hydrocarbon content 10 mg/1

Storm water

drainage

Storm water runoff should be treated through an oil /
water separation system able to achieve oil and

grease concentration of 10 mg/1

Cooling water

The effluent should result in a temperature increase
of no more than 3°C at edge of the zone where
initial mixing and dilution take place; where the
zone 1is not defined, use 100 meters from point of

discharge

Sewage

Holding and discharge to municipal or centralized
wastewater treatment systems or onboard treatment

to achieve:
- 5-day Biochemical oxygen demand 30 mg/I
- Chemical oxygen demand 125 mg/]
- Oil and grease 10 mg/1
- pH 6-9
- Total coliform bacteria 400/100 ml
- Total nitrogen 10 mg/I
- Total phosphorus 2 mg/1
- Total suspended solids 50 mg/1




JJ

Achieve WHO ambient air quality guidelines, and
Air emissions apply the following guideline value to emissions:

- Hydrogen sulfide 5 mg/N m>¢

a Heavy metals include: Arsenic, Cadmium, Chromium, Copper, Lead,
Mercury, Nickel, Silver, Vanadium and Zinc
® Standard unit

© Milligrams per normal cubic meter at specified temperature and pressure
oécocﬁmé:s‘j:oo.% sagzogé ooé%’lem ag$:og§:eq$§§ oomoooorgego
C\?50$:qp: (eoeoago:@ct; Coastal Terminals 1 Marine Supply Bases 1 Loading and
Offloading Terminals) 390305 o:oc?_)§ (J.G.J) - 2060%&30! 985005:.?03 008050723
<

ooéeaooorS@é: (Ports, Harbors and Terminals) ol mé:gga;q(ﬁqpm%mé: Q0080
qeén

Jo9 mé:cxﬁcqqh}émmomo%cg. ogoﬁcgﬁ@é:cxgﬁcqﬁ: (Offshore Oil and Gas)™

oﬁeﬂﬁ@é o>§:oa<°)[§8:| oaézoaﬁq%:ecy%o?o&p&@éu orl%:cogo?o&\?f)@éu

mézcxg%c%cﬁcx%é:ogcﬁm%@é:l ooea%o@cfoo(ﬁoi%eeooég& (Offshore Transpotation)

Gqé’ooéooeo%o (7?$0050?$q|[§5: (Tanker Loading and Unloading) Goooo&}eq:
Q. ... 0. ¢

C\P(SC%:?CEQPE)C%Z?)USOS&:@CZC\BOC?:U@UO)C ﬁmé:gg%ql(ﬁqpm% C\%(TS%OG]_G&QII (7)(32(\3%;
Gﬂ%?é&)d)’)OQ’)@SG&QBSC%:GEJO(E @860"[‘%86@%.0\)&? @%:ogé:c%é:sgdﬁlzoao(ieq)a%ﬁqp:

Pagodcopds - OYjeoSipRRRIAdYP  CYdFIERSI MSiegzegepqpr  (30Gaopdeo
oofs:e@ga Gqféé 0 %30005 eoqf)cxﬁeoao ceePqP:) ogé g%o?orggéquzsaogcﬁ
Qﬁcoé:ggc%qj(ﬁqp:cﬁ Q%(qu?oqeéu m§:$:eq085 c3o0qp: (Near-shore Waters) orgé

BRIV GAPAPIPEOR:0] 0030§:0YCHP R[043Cee¢E GaREN NSRSy
gé:ﬂéd%ﬁ% ooé:ogéwé:m:@: @OSQ(SON)SQQIEZSDGOT @G@é(gj Q)US?OSQ@&QII
Qﬁ(\?é\)C%:mC&DS’BOgGS g%@BCfSSGQéS’B&Dé:CDO’S?USQJCTQ)(ﬂOZ?O GS’BO(YSG(S’SE:)O]SGO%&Z

Gooogs-

°J Environmental, health, and safety guidelines for offshore oil and gas development. 2007. International
Finance Corporation, World Bank Group.
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9800053 qp5§E Q8 0009p5:3506005¢05g|Bqp: (Effluent and Waste Levels)

Parameter Guideline

Non-aqueous drilling fluid, re-inject or ship-to-
shore; no discharge to sea

Drilled cuttings, re-inject or ship-to-shore; no

discharge except:

Drilling fluids and - Oil concentration lower than 1% by weight on
cuttings (non- dry cuttings
aqueous drilling - Mercury maximum 1 mg/kg dry weight in
fluid) stock barite

- Cadmium maximum 3 mg/kg dry weight in
stock barite
- Discharge via a caisson at least 15 meters

below sea surface

- Water-based drilling fluid, re-inject or ship-to-

shore; no discharge to sea

Water-based drilling fluids and cuttings, re-inject

or ship-to-shore; no discharge to sea except:

Drilling fluids and - Mercury 1 mg/kg dry weight in stock barite
cuttings (water- - Cadmium 3 mg/kg dry weight in stock barite
based drilling fluid) - Maximum chloride concentration must be less

that four time’ s ambient concentration of fresh
or brackish receiving water
- Discharge via a caisson at least 15 meters

below sea surface

Re-inject, discharge to sea maximum one day oil
Produced water and grease discharge should not exceed 42 mg/l;

30 day average should not exceed 29 mg/1




Jg

Ship-to-shore or re-inject, no discharge to sea

_ except:
Completion and ) _ _
- Maximum one day oil and grease discharge
well work-over

_ should not exceed 42 mg/l; 30 day average
fluids

should not exceed 29 mg/1

- Neutralize to attain a pH of 5% or more

Ship-to-shore or re-inject, no discharge to sea

except when oil concentration lower than 1% by
Produced sand )
weight on dry sand

- Send to shore for treatment and disposal

- Discharge offshore following environmental

Hydrotest water _ _ ) _
risk analysis, careful selection of chemicals
- Reduce use of chemicals
The effluent should result in a temperature increase
of no more than 3°C at edge of the zone where
Cooling water initial mixing and dilution take place; where the

zone 1is not defined, use 100 meters from point of

discharge

Desalination brine | Mix with other discharge waste streams if feasible®

Sewage Compliance with MARPOL 73/78°
Food waste Compliance with MARPOL 73/78°
Storage

, Compliance with MARPOL 73/78"
displacement water

Bilgewater Compliance with MARPOL 73/78°
Deck drainage Compliance with MARPOL 73/78°

4 Standard unit

® In nearshore waters, carefully select discharge location based on

environmental sensitivities and assimilative capacity of receiving waters
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JoB  eqigdend§apdcs: (Petroleum Refining)®®
eq%eoo?ogézwcﬁﬁcgéc&qp:agog(ﬁ Gq.ﬁaoooooomogegp@qé (Liquefied
Petroleum Gas - LPG)I e00583! ecﬁa& 8053 oﬁl&\)o (o%) 8:(% o)ooéor%m:
sggfeo:spogé sgof?:@[ooé Heating Oil 1 Fuel Oil | ogé:og(ﬁmgo)cpeo: (Bitumen)
oc¢ < N N N
&Cogsmeep  (Asphalt) soocowns¢ GOO?GOO)G()’IC:({IO: (e.g Propane/Propylene
Mixtures, Virgin Naphtha, Middle Distillate, Vacuum Distillate) 0%39013905
20C, o N < C C .. 8 R C <o < [N 2 Q9 ¢ <
c9§86:¢ cqiapseqp Qo390 cpbeq0dqP:Rt 0jjco6:pR8]|odq:a} CY0d4aERd
Qﬁo.?&:c%,:mccpasogcﬁ g%o?ogaaqé‘?é o?orgcgorgsg%saegoaaaoé ooog?orgqj(ﬁqp:?o

< S oQ Q <
GS’BOOOGG’)E)O']SQO?C: @@OD&-

8$.°?°5@q19_5@m§w05905q|cr3qp: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 30

Benzene mg/1 0.05
Benzo(a)pyrene mg/l 0.05
Chemical oxygen demand mg/1 150
Chromium (hexavalent) mg/l 0.05
Chromium (total) mg/l 0.5
Copper mg/l 0.5
Cyanide (free) mg/1 0.1
Cyanide (total) mg/1 1

Iron mg/l 3

Lead mg/1 0.1
Mercury mg/1 0.02
Nickel mg/l 0.5
Oil and grease mg/1 10

pH s.u.? 6-9

Corporation, World Bank Group.

°® Environmental, health, and safety guidelines for petroleum refining. 2007. International Finance




Phenol mg/l 0.2
Sulfides mg/1 1
Temperature increase °C <3°
Total nitrogen mg/1 10°
Total phosphorus mg/1 2
Total suspended solids mg/1 30
Vanadium mg/1 1

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

° The effluent concentration of total nitrogen may be up to 40 mg/l in processes
that include hydrogenation

Qoﬁcgoﬁa%:@cg.somémﬁ?o‘iqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value

Hydrogen sulfide mg/N m>? 10

Nickel mg/N m’ 1

Nitrogen oxides mg/N m’ 450
Particulate matter PMlob mg/N m’ 50

150 (for sulfur recovery
Sulfur oxide mgﬂ\Im3 units)
500 (for other units)

Vanadium mg/Nm3 5

 Milligrams per normal cubic meter at specified temperature and pressure
® Particulate matter 10 micrometers or less in diameter
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Jo9 oamoeoo%egogo%cq$ogé:qp:ogo§cx35[§é:cxeﬁc@: (Natural Gas Processing)’?

oaooooeoorc)egg Naphtha 1 005381 eeﬁa& SeuScanconl esﬁoeoooé:
(Waxes) eqpeg (Lubes) §<§ 8&)6:?0:390']3905 09050?$qu (Liquid Products)
R030p0[geiope @)|cusipgsgIedgPi CFd§2qepSI afjepdediRR?AR0s §§Q0>

2epSs& 0005090538 meg, HENS¢0SqSepen 6300560SBulRc3S: 362005

9%090539@399050305905%73%0: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 150
Chromium (total) mg/1 0.5
Copper mg/1 0.5
Cyanide (free) mg/1 0.1
Cyanide (total) mg/l 1

Heavy metals (total) mg/1 5

[ron mg/1 3

Lead mg/1 0.1
Nickel mg/1 1.5
Oil and grease mg/1 10
pH S.Uf 6-9
Phenol mg/l 0.5
Total Nitrogen mg/1 40
Total phosphorus mg/1 3

Total residual chlorine mg/l 0.2
Total suspended solids mg/1 50
Zinc mg/l 1

4 Standard unit

°7 Environmental, health, and safety guidelines for natural gas processing. 2007. International Finance
Corporation, World Bank Group.
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oqo%cgoﬁaa%:sacg.saaoéoaor39or3qlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value
Carbon monoxide mg/Nm>? 100
Nitrogen oxides rng/Nm3 155(?:)
Particulate matter PM10d mg/N m’ 10
Sulfur dioxide mg/Nm’ 75
Volatile organic compounds rng/Nm3 150

 Milligrams per normal cubic meter at specified temperature and pressure

b Applicable to facilities with a total heat input capacity of up to 300 MW

© Applicable to facilities with a total heat input capacity greater than 300 MW
4 Particulate matter 10 micrometers or less in diameter

0o oamoeooSGg.qéo?orSC\?ﬁ[éé:C\?ﬁcqi: (Natural Gas Liquefaction)>

oaory)oeoorgegusgqé o?orgagéooéo)ogsh (Liquefied Natural Gas Base Load
Liquefaction Plant) oémﬁeqe@né:oocﬁogféeaooé@ézl eoorgeg“sg@o% @$c\>é
o?orScfo)[ééz (Re-gasification) .?cf: Peak Shaving Terminals qp:ogé Qﬁmé:gg%qcﬁqp:cﬁ
C\%(73§oqeéll 039330985m§:§\§ eSﬁéoSm:qp: (Harbors, Jetties and Terminals)
w0olmwod mé:e‘ﬁ:m$:eaw§ oamoeooSGgosgqéc\?ﬁcc%z (Liquefied Natural Gas
Facilities) qp:esec?@é ®o§§ 6. - 20605380 9850053.?@ 30680500
ooéeaooorgtajéz (Ports, Harbors and Terminals) ol mé:g@%q(ﬁqp:o%coé: cx%o&?o
esooéacﬁqeén oawooooogegosgqécﬁ ooeo%oqp:@c? oacﬁogl(%eaooéoaéqggqﬁ
qp:ac;og(rc) m§§ (J.G.o) —oaeoreaoogo:moeq:c\?(sc$: (Shipping) ol mé:g‘ﬁqlogquc?f
o$<73§oeaooégcﬁqeéu Qﬁcx?ﬁcg,:m%psgog(ﬁ g%o?orgaaqé SQOOCEODUS?OSGH(TSQP:?’)

c_ ¢ o¢ Q <
GS’BOCYJGGOE)O']SBU]?C: [;9003&—

°J Environmental, health, and safety guidelines for liquefied natural gas facilities. 2007. International
Finance Corporation, World Bank Group.
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g8005m:apSme0§a005605q0S4p: (Effluent Levels)

Parameter Guideline
For discharge to surface waters or to land:
- Total hydrocarbon content 10 mg/1
- pH 6-9°
- 5-day Biochemical oxygen demand 25 mg/l
- Chemical oxygen demand 125 mg/l
Hydrotest water

- Total suspended solids 35 mg/I

- Phenols 0.5 mg/1

- Sulfides 1 mg/l

- Heavy metals (total) 5 mg/l

- Chlorides 600 mg/l (average), 1,200 mg/l

maximum

Hazardous storm

water drainage

Storm water runoff should be treated through an
oil / water separation system able to achieve oil

and grease concentration of 10 mg/1

Cooling water

The effluent should result in a temperature
increase of no more than 3°C at edge of the zone
where initial mixing and dilution take place;
where the zone is not defined, use 100 meters

from point of discharge.

Free chlorine (total residual oxidant in estuarine
/ marine water) concentration in cooling / cold
water discharges (to be sampled at point of
discharge) should be maintained at 0.2 parts per

million




?()

Holding and discharge to municipal or
centralized wastewater treatment systems or
onboard treatment to achieve:
- 5-day Biochemical oxygen demand 30 mg/l
- Chemical oxygen demand 125 mg/l
Sewage - Oil and grease 10 mg/l
- pH 6-9
- Total coliform bacteria 400/100 ml
- Total nitrogen 10 mg/1
- Total phosphorus 2 mg/1

- Total suspended solids 50 mg/1

4 Standard unit

Jo@ Gsﬁsﬁ:‘;é Gsﬁo?o&rﬁ oocﬁféo%co?oéoaqi:cqﬁcq‘;: (Crude Oil and

Petroleum Product Terminals)*®

c;eﬁo%é:l e005381 Middle Distillates | ecuoaoéag (Aviation Gas) | c;qpegl
@ézoqﬁ conéesd (Residual Fuel Oil) oaooooeoorgc;g° (Compressed Natural Gas)
Gqéoomoeoorgeggssqé (Liquid Petroleum Gas) §c§ sacoozorao?orgorﬁ (Specialty
Products) o%or% ccé(ﬁq%é:qp:l c;qéooéooeo%oqul ox:qooniqp:  (Railcars) §c§
ooqﬁm:qp:[;scf: oacﬁoglc%eaoo&j 8:90:@95@9%@{:51%390@(6 mcﬁé@é:c}é c;o:(‘é@é:qp:
E)lC\?(Seoao o?$:og§:§cf: mé:e@sge@o%org eq%o%ecxpéénqu (Petroleum Storage
Terminals) §c§oorgooor36j Qﬁmé:gg$qj(ﬁqp:o% C\%(ﬁc?oqeén Q%oo%eqsﬁ 8eo0o0
co(gmqp:?cf m(ﬁéeqsaoé';@mo%cﬁ) ooéogé:mé:oo:@: e§spesw39cx‘§05 cx?f)c@:o)é?
g%o?orgooé g%oéeqsaqésgeog: mé:gg$qjtﬁm$$:qp:0$ ODOS(?USQG&QII Qﬁaﬁc%:

(DCAPS’B%(;) gé@?O’SS@ﬂé SGSOC(:ODCYS?O’SQJOSQI’):?’J GSG’J(TSG(YSE)O]SGO%&Z E:SOSOD@Q-

. Environmental, health, and safety guidelines for crude oil and petroleum product terminals. 2007.

International Finance Corporation, World Bank Group.
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8800053pSm50§005¢05qj05¢p: (Effluent Levels)

Parameter Unit Maximum Concentration

Biological oxygen demand mg/1 30
Chemical oxygen demand mg/l 125
Oil and grease mg/l 10
pH s.u.? 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/l 50

* Standard unit

eqocgo%@%qp:@ o%:aoézeq (Storm Water) qp:§<§oogoaogﬁmé: 000D
c05(00] §§066q@80E 00560530533 q§a§ 3G §oEqeSI
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J-2000 cmaoo%ooogaao: oQorchorS@é:§c§ @%@u:@é:qgf)c& (Electric  Power

Transmission and Distribution)>?
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°? Environmental, health, and safety guidelines for electric power transmission and distribution. 2007.
International Finance Corporation, World Bank Group.
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qP: 03 30540qepS(5[3: podpos:eq 8:a08:930305 camndewd(uol g§cnodaepdaRs0¢
20056058|05qP:03 30d826605-

g«ioqd?)aaqésaeoémoggcﬁqlcﬁqp: (Effluent Levels)

Parameter Unit Maximum Concentration

Biological oxygen demand mg/1 30
Chemical oxygen demand mg/1 125
Oil and grease mg/l 10
pH S.u.? 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

* Standard unit
RD(gS  gOeds;  ddcgasendmiiqpia¢  Iqpilgpdop  Beogqgsicep

nEor0SaI0Sen:o0ss og._ S [:°\ Sod! 0330588 SoS050308
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International Commission on Non-ionized Radiation Protection Guidelines ogé
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Electric Field Lo b
Frequency V/m®) Magnetic Field (uT")
50 Hz* 5000 100
60 Hz 4150 83

4 Volts per meter; = Micro tesla;  Hertz
000 o0omoenoseges(s):[8¢:09Scs: (Gas Distribution System)™”
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°” Environmental, health, and safety guidelines for gas distribution systems. 2007. International Finance
Corporation, World Bank Group.
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J090] 008:1'?:98 aacqaé:e§8c980$: (Retail Petroleum Networks)*
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°C Environmental, health, and safety guidelines for retail petroleum networks. 2007. International Finance
Corporation, World Bank Group.
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(Volatile Organic Compound) 09o503059¢p:03 038:5)SaepS1

J009 Gsﬁsac[é@ G@Sﬁ§5@0?09é:6ﬂ0: oQUSQPﬁ@:E:c?50$: (Petroleum-based
Organic Chemicals Manufacturing)-°
Lower Olefinsi Aromatics | em(ﬁagcué[géeoqéquzl %(rgooéjcné@ée(ﬂé:
qp:.§cfeooo$q|é[§éeoﬂlc°::q|ozagoflsgoé eq%sge@@lesggc‘)c?o%mo?ogé:qu o?orSC\PcC)oo[g
8é<ﬁ$:ag§c$:qp:og§ gﬁcoé:gg§qjtﬁqpm% cx%orgq?oqeén Qﬁcqéc&mc(psaogm
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8$.°?°5@q19_5@m§w05905q|cr3qp: (Effluent Levels)

Parameter Unit Guideline Value
1,2-Dichloroethane mg/l |
5-day Biochemical oxygen demand mg/1 25
Adsorbable organic halogens mg/l |
Benzene mg/1 0.05
Cadmium mg/l 0.1
Chemical oxygen demand mg/l 150
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5
Copper mg/1 0.5
Lead mg/l 0.5
Mercury mg/1 0.01
Nickel mg/l 0.5
Oil and grease mg/1 10
pH S.u.? 6-9
Phenol mg/l 0.5

J° Environmental, health, and safety guidelines for large volume petroleum-based organic chemicals
manufacturing. 2007. International Finance Corporation, World Bank Group.
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Sulfide mg/1 1
Temperature increase °C <3P
Total nitrogen mg/1 10
Total phosphorus mg/1 2
Total suspended solids mg/1 30
Vinyl chloride mg/1 0.05
Zinc mg/1 2

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

ogoﬁcgoﬁso%:socg.soaoéoaﬁ?ﬁqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value
1,2-Dichloroethane mg/N m>? 5
Acrylonitrile mgﬂ\Im3 0.5 (incineration)

2 (scrubbing)
Ammonia mg/N m’ 15
Benzene mg/N m’ 5
Caprolactam mg/m3 0.1
Dioxin / Furans ng TEQbﬂ\I m’ 0.1
Ethylene mgﬂ\Im3 150
Ethylene oxide mg/m3 2
Formaldehyde mg/m3 0.15
Heavy metals (total) mgﬂ\Im3 1.5
Hydrogen chloride mg/Nrn3 10
Hydrogen cyanide rng/m3 2
Hydrogen sulfide mg/rn3 5




Mercury and compounds rng/Nm3 0.2
Nitrobenzene mg/m3 5
Nitrogen oxides mg/Nrn3 300
Organic sulfide and Mercaptans mg/rn3 2
Particulate matter PM¢° mg/N m> 20
Phenols, Cresols and Xylols (as mgﬂ\Im3 10
Phenol)

Sulfur oxides mg/rn3 100
Vinyl chloride mg/N m’ 5
Volatile organic compounds mg/N m’ 20

 Milligrams per normal cubic meter at specified temperature and pressure
b Toxicity equivalence factor
© Particulate matter 10 micrometers or less in diameter

J-J mcﬁwoo%cﬁff]lch:l o%qg3$cg:[§|lcq:§c§ o.)o%eoooc?ﬁcé;: g@l:or%:oocﬁeq:
(Agriculture, Livestock and Forestry Development)

J-Jo 8:%)0:@03 o%cﬁc}j[:@&/ogzéocﬁcﬁcﬂlzoqorgc?é}@ém?f)oc%: (Plantation Industrial /

Crop Production)’*
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fo3oSiqpicge  geoSipgiao3qPicy cjodgoqepd oSijepodeqdlgcioge elelg
[§c[§c.| "ll eoqlo?oocm @5 o%eu?org agoécqcﬁowgo [§C| o%ooqj L @ @c
(Crop Husbandry): eolorgogézaé:&é: : C\3$ Q?50§.q|o, o']ocoa@u
o?c?@e ® ooo>oc>oooo>q|<7§<7?§esdo§é orﬁc;adooqorgc\?éoaé 0.350$°®éq|0° czloal [k
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2038: 550005
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J° Environmental, health, and safety guidelines for plantation crop production. 2007. International Finance
Corporation, World Bank Group.

~ Agriculture nonpoint source fact sheet: Polluted runoff. 2005. United States Environmental Protection
Agency.
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9§.00053p53806005¢05g|05qp: (Effluent Levels)

Parameter Unit Maximum Concentration

Arsenic mg/1 0.1
Biological oxygen demand mg/1 30
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 125
Heavy metals (total) mg/1 10
Lead mg/1 0.1
Mercury mg/1 0.01
pH S.u.t 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total organochlorine mg/l 0.1
pesticides

Total phosphorus mg/l 2
Total suspended solids mg/l 50

4 Standard unit

J-J-J  §po308:4805§j:0005006(8E:c9Sc§: (Annual Crop Production)*?

Y [N Q C O o C Q C C o] c O ¢ ¢
Ol GE)OC:I 00gMAI&! VICI:VICIHODI 036 YP$3IOD POOIC:Q: (Cereals,

Pulses, Roots and Tubers, Oil-bearing Crops, Fiber Crops, Vegetables and Fodder
Crops) a0l30¢ o%:go:@og q&@%go o%crgcﬁl:oaé: epogaeazéo%cﬁacc::qp:ogé

@)|coS:pg3qI030% 3a>§rqepsi B:gagosepd(ec:aze elglo|[ac(eS: qeoqpodq:(ee:
O%GLYL)US S’BOEC\?USOOBO%(.(E”_':@CQEZI 0(78(.?][2@%2@”_@8“ %USOS(S:@S:?(E %USODGZQI?(\A);?
C\?SC%:&H’D: O’]OC(;ODéII Qﬁqéc%:mcggsaogﬁ Q%CIEUSSQG].éSQ&)(EODOS?OSQIO’SQPZ?O
c3005663[50la03E: (380008 -

[e]

® Environmental, health, and safety guidelines for annual crop production. 2007. International Finance
Corporation, World Bank Group.
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9§.00053p53806005¢05g|05qp: (Effluent Levels)

Parameter Unit Maximum Concentration

Arsenic mg/1 0.1
Biological oxygen demand mg/1 30
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 125
Heavy metals (total) mg/1 10
Lead mg/1 0.1
Mercury mg/1 0.01
pH S.u.t 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total organochlorine mg/l 0.1
pesticides

Total phosphorus mg/l 2
Total suspended solids mg/l 50

% Standard unit
J-JR  8030503q @08 eg:[e)op05cpd(aé:codcg: (Mammalian Livestock Production)?
ogj/go:o%q &))o$ eg:[éueq: (Cattle Ranching and Farming)i %m:@m@g:@u@q:
(Dairy Farming) oogeg:[éueq:c?é o%:/agogeg:[éueq:o?éc%:qp:ogé gﬁmé:g‘ﬁqcﬁ(‘%
c$c5§oqeé|| o%qgo$:39®o:33oo (I?OSC\?(S@E:I %c}é%ogoSogp_S: o?orSQBS@f::
C\?SC$3®§§C§ :39030:0?03&?5@5: C\?50$:oéq|o: sgoqll:eoéo']u gﬁc\?ﬁcﬁmg;;)sgogcﬁ

N

g%o?orgsgqp_s SDQDCEODOS?OSQIOS(:H’X?’) GSQOOSGO’S[;)OWS’BO%E: [;903038-

J% Environmental, health, and safety guidelines for mammalian livestock production. 2007. International
Finance Corporation, World Bank Group.
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8800053pSm50§005¢05qj05¢p: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 50
Active ingredients / Antibiotics Tobe deterfn.ined (.)n Gene
specific basis

Chemical oxygen demand mg/1 250

Oil and grease mg/1 10

pH S.u.* 6-9
Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

? Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

J-JS @cﬁ. ) §<§ @@0:8:@:@5903 eg:[é|l09050?5[§8m?50$: (Poultry Production)¥

@o& ) :}é 3a[§o:8:802@59(73%:@"0?030?5@3:035 Qﬁmé:g‘ﬁqcﬁqpm%
cx%o%qxpéu eo)o:@orgl saoao:oo:@ogl @orgaoél 05§§ Game Bird eg:@uogo%
08B&:qp: SloSarpSi [TBoS1 o 48 wEo8::@S codeg:BlaroScodBiardedions
o%qga%s@oo:s@oo (IBO’SC\?E)@E:I o%eopéo&%::f)é:@& (Storage and Handling)
eg:(g)[sS: (Poultry Raising)i @seoeng:[eé: (Feeding and Watering) p§G/o3ew0d

S:GSGOTOSQP: eoooor3[§<°:: (Egg and/or Live Bird Collection) c%qg)§ 39@0339@@:

6{]0:39’32 8@8%%@8‘?0? GGPO’](%SQ’J: £$2Q|l5[§é:0?80$:6ﬂ’):0)é: 330']3308 [;903&)@0"

93 Environmental, health, and safety guidelines for poultry production. 2007. International Finance
Corporation, World Bank Group.
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opScsionmpmaged gimoSmaps mmincSeosqSypien conSeoSGulndis:

350opS-

9§000536p53506005605g0dqp: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/l 50

Active ingredients / Antibiotics fobe deterfn.ined (?n GEme
specific basis

Chemical oxygen demand mg/1 250

Oil and grease mg/1 10

pH S.U.? 6-9

Temperature increase °C <3°

Total coliform bacteria 100 ml 400

Total nitrogen mg/1 10

Total phosphorus mg/1 2

Total suspended solids mg/1 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

J-J9 qugo%oﬁc?ﬁc& (Aquaculture)JG

agéeoeq@or%qg)& 99 oémcﬁeq@oq}cf ag:eméé’lcﬂlz 320l30¢ caCs
e‘{ll:o%orgqp: 8:803@5 eg:@uo%o%c‘f]l:o?orgo?é@& (Semi-intensive and Intensive
Commercial Aquaculture Production) o3¢ o|co6:p289/05¢p:03  c305§0qepdli
Qﬁqﬁc%:mcg@ogog g%o?orgsoqé saaocfooo%go%qjcﬁqp:?o 33900563(98[;)07390%5:

Gooogs-

S Environmental, health, and safety guidelines for aquaculture. 2007. International Finance Corporation,
World Bank Group.
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8800053pSm50§005¢05qj05¢p: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 50
Active ingredients / Antibiotics Tobe deterfn.ined (?n Geme
specific basis

Chemical oxygen demand mg/1 250
Oil and grease mg/1 10

pH s.u.* 6-9
Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2
Total suspended solids mg/1 50

? Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

J-JB  oodeom (0|9goScy(a:cpScs: (Forest Harvesting Operations)?
2006079058C:85000000607gpP: 86305 08C:30305  ojcuS:pz§3100qP:0d
303:(0qepSI  2069050300050x5(8E:1 20EEUIC5ED  3[§:006E0RA50PRS:qp:
0050p3[eE:1 200e0m[0§0pdPadEE:a¢ 3lEriaacconndmm(gpdesigp: (poes - vd
00gep:08£:038:(8C:4¢ {:poqppcde§igp:) vloCanpdi 0eomrScsigp:aopd Gos
320:(6G a3ooncodgpieon g§0deqEobaod[EC:gp: Bewrod §EO5E CVOSROd F9:3a6g,
qp:03 (800l eoaC: 6ol v§esap: 0360905 Po6p6:8:90¢:64 Olfesd8Caopd Belgmaes
éfl[:ogé saeogeogmézggé;qlds(ﬂ o>o<(§§ (0.0) - o?ogcgos)sa%:saegca%&p mé:&ﬁqjcﬁ

J°Environmental, health, and safety guidelines for forest harvesting operations. 2007. International Finance
Corporation, World Bank Group.
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gpP:&¢ 63200566500l g&o00dEPdTEE 0o5eadqIMdqp: (Source Effluent Levels) o3
ROd§090p5 -

9400053653506 005¢05g|05qp: (Effluent Levels)

Parameter Unit Maximum Concentration

Biological oxygen demand mg/1 30
Chemical oxygen demand mg/1 125
Oil and grease mg/1 10
PH S.u.* 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/l 2

Total suspended solids mg/1 50

% Standard unit
JR  §a05cpde (Manufacturing)
JRO  B2e0BonsE BegduIem 005cnd[gé: (Food and Beverages Manufacturing)

JR00 o00:aodcpd[aé:cpde§: (Meat Processing)~”

32000: 090509681 000C§:0¢ 0| C06:p8]I0gP: 03 C3MO§0qEPSI LOE:0RC
eepé:qlsﬁ o%eufog oof)égézéo?o&\?éqgagogog 3903(3[590303@3908 :Do:a)o&hogé
A g0t 48 00304 20cIGoSFas §3:BESeRSYBS 030 shcfanedn fcgSeds
MEPIBROD §VOOIEPS FWEOE 0560580049 63005605(00l303E: (8605 -

8?9.0?0539@309050305905%54{]0: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50

o . o To be determined on a casespecific
Active ingredients / Antibiotics basi
asis

J” Environmental, health, and safety guidelines for meat processing. 2007. International Finance
Corporation, World Bank Group.
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Chemical oxygen demand mg/1 250
Oil and grease mg/l 10
pH S.U.? 6-9
Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/l 50

? Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

JR0.) [(0305/03 m070:0005098[gE:c08cs: (Poultry Processing)*
(3651 [Bade0Css 05 3ax0:0005090(aE:09E 0|c0S:0385/054P:03 30580

< C /. No N ore N NN Q NS < o NN
qeeu @(7)/3)%%0 CO’.):ﬂSC:I ODO)ESU)@CZI (T)Q)O)O(IBU)@C:?Q SBQD(IBUJ@CZ

Zo}

C\?SC%:OéﬁP: O’]OC(;ODéII Qﬁ0?00$3(73%939%(78 Q%(IBC(SS’BG].&Q SQQDCSODOS?OSQI(TSE”’J:
o 6300560350l S: [G8arpS-

9§0005mapS3a0¢005605g|054qp: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50

L ) L To be determined on a case
Active ingredients / Antibiotics o )
specific basis

Chemical oxygen demand mg/1 250
Oil and grease mg/1 10
pH S.Ut 6-9

%€ Environmental, health, and safety guidelines for poultry processing. 2007. International Finance
Corporation, World Bank Group.
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Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/l 10
Total phosphorus mg/1 2

Total suspended solids mg/l 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

JR02 clooodardgéicrdes: (Fish Processing)™

eqsﬁl/echg; (943:98:618@030 (o%eu?org) equ[/eqc$eg:[§|leq: oo$og§ eg:@u
conieoon cll sggeoeqe§03qgo$l Gastropods 1 Cephalopods 1 ool c;oooogogo:
(Bivalves) or%opf @[@c%gé:éﬁ 2olzod c']:o?orSc\?cc)@é: C\?chqu:ogé Qﬁmé:eg$
Qo507 Godeoqepdi afjopOegimEPRRad  gROROIPARSE  CQOIGOI?R:PGE,

< < g < e S '] o XN Q <
GBGOCOOOO?OOQJ(TJG{IOQ’) GGQ’JOOGOO@)O S’BO?C: @ODOD&—

9§0005mapS3a0¢005605g|054qp: (Effluent Levels)

Unit Guideline Value

mg/1 50

Parameter

5-day Biochemical oxygen demand

. _ . To be determined on a case
Active ingredients / Antibiotics

specific basis

Chemical oxygen demand mg/1 250
Chlorine, total residual mg/1 0.2
Oil and grease mg/1 10
pH S.Uf 6-9
Temperature increase °C <3°

*® Environmental, health, and safety guidelines for fish processing. 2007. International Finance Corporation,

World Bank Group.
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Total coliform bacteria 100 ml 400
Total nitrogen mg/l 10
Total phosphorus mg/l 2
Total suspended solids mg/1 50

4 Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the

point of discharge

oqoﬁcgoﬁsa%:aacg.aaaoéoaof)?oﬁqlcﬁqp: (Air Emission Levels)

Mercaptans

Parameter Unit Guideline Value
Ammonia mg/m3 1
Amines and amides mg/m3 S
Hydrogen sulfide, Sulfides, and mg/m3 2

JROG aom:aooo.?f: araocﬂ%wem 0905035@8:0380.%: (Food and Beverage Processing)®”

cxplor% oo:o?:q%sgogtﬁ oomiclil ooé:ogzooézgogl w503:§§ 39[§o:o?$@§:
ogé:qp:cr% @[@égézéﬁ oo$$:[§cf m:eooocﬁcrﬁ?é D EOIGEDADECOD:GOID sgeqf)
00 o?orgcxgﬁooéo.gﬁc%:quogé gﬁcoé:ggc%qj(ﬁqp:o% cx%orgc?oqeéu Qﬁcx?f)m%:

m%tpsgog(ﬁ g$°o?or333qé§cf: o?orgcgogsgel%:sgego sgméwog?ogqltﬁqp:?o G300

c63[50laacdS: [Gaps-

9§0005mapS330¢005605g|054qp: (Effluent Levels)

Parameter

Unit

Guideline Value

5-day Biochemical oxygen demand

mg/1

50

Active ingredients / Antibiotics

To be determined on a case

specific basis

*° Environmental, health, and safety guidelines for food and beverage processing. 2007. International

Finance Corporation, World Bank Group.




Chemical oxygen demand mg/1 250
Oil and grease mg/l 10
pH S.U.? 6-9
Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/l 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into account
ambient water quality, receiving water use, potential receptors and assimilative
capacity; when the zone is not defined, use 100 meters from the point of discharge

Q0500538 36¢ 20E0059055|054p: (Air Emission Levels)

BO2:B@E0000050p) WScs:05gpPIe Voda0dmR:MegqP:0pE FEMI:(BE
:395?$§8 P& o']occzoaén :39%%@50? PMjo &)é chq%sao:@cf: 50 mg/Nm3 o
eeoqf)cxg$eo>qu
JR08 &58¢80gadugaS:cnoicadgéicodes: (Dairy Processing)®

(o] N <

§09050§(038:09p5:4p: qupaRecyaC(sciss (g[oCes:6(sC: [g[oCes:6(8: §5¢

%(%050%@3%2@%$208§3@030$[§82C\?80c:‘:ﬂ’) %C i(\)@ ch?q]ooqp (7? Q?@%Gl@&ll
G@:@l@ﬂ:C\P&C%: o%eo?org %CQOS)(YP%@& 00)& OQ)O?[:C C\'.)OC§> OP S’BCT.EI GOC(;]II Qﬁ(\POC§

< C < C

m%ﬂ’_DS’DOQ(TS Qi@@)%@ 3230 °OJ) 9ooq|mqp,?o GG’QO(TJG(DEO']SDO?Co [:O)OD&-

8005 :epSme0ga00Se0Sq0Syp: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50

.. . o To be determined on a case
Active ingredients / Antibiotics

specific basis

®J Environmental, health, and safety guidelines for diary processing. 2007. International Finance
Corporation, World Bank Group.



)

Chemical oxygen demand mg/1 250
Oil and grease mg/l 10
pH S.u? 6-9
Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/l 10
Total phosphorus mg/1 2

Total suspended solids mg/l 50

? Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

JR008  =3B:mgade o0:a):a8 croSapd[ac:cpdeg: (Vegetable Oil Production and
Processing)®®

mé:ogzoof::gcﬁeg (Oils and Fats from Seeds, Grains and Nuts) o?o&\gcc)@é:
C N
°

QOcHiqPiogs  @CoBipRRIOIPIT  CPAIFIERI BB(GE  peE B G3YP:

®O°O?°q$390808 0?$@§:[§8&)8[§8‘? (BC\)C(;°38(§°[§C°:°§(§ (I?(S((:)°[§8°3908 0|
(Crude Oil) cp05003[a¢:

Cn

°
°

¢ ageqp:sa@o% @@835:&@5: C\P(Q)c.%:qp:coé: sgoill:oéoopéu
Qﬁo?ﬁc&m%psaog(ﬁ g%o?orgaaqé?cf o?ogcgogsg%aaeg, 380G 0050053)05G2:60
ca5esSG0lmc3S: [38arps-

8%0905396180396050305905%734{]0: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50

L . L To be determined on a case
Active ingredients / Antibiotics

specific basis

*® Environmental, health, and safety guidelines for vegetable oil production and processing. 2015.
International Finance Corporation, World Bank Group.



CI‘G)

Chemical oxygen demand mg/1 250
Oil and grease mg/1 10
PH S.U.* 6-9
Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into account
ambient water quality, receiving water use, potential receptors and assimilative
capacity; when the zone is not defined, use 100 meters from the point of discharge

o?oﬁcgoﬁso%:soeg.saaoéoao&eogqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value

10 (dry dust)
40 (wet dust)

Dust mg/Nm3a

Hexane / Volatile

organic compounds mg/Nm3 100

Animal fat: 1.5
Castor: 3

Rape seed: 1

. ) kg solvent | Sunflower seed: 1
Volatile organic

b loss/t Soya beans (normal crush): 0.8
compounds

feedstock | Soya beans (white flakes): 1.2

Other seeds and vegetable matter:

1.5 (fractionation excluding degumming)

4 (degumming)

 Milligrams per normal cubic meter at specified temperature and pressure
b Refers to total solvent loss
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JR0. o[0o5adeé:apdes: (Sugar Manufacturing)®?
oa@y):ei)&oo (Beet) c?cf: @or%o% ssa?@[sj oo@o::?c:; 39[§o:eoo:ogor§
ogé:eﬂo: (Eoeo - sgooc§o§cf 39[§o:939'3<\7§o§eoo?093é:qp:) 09050?5@5: 30l30d

Q0 (YJO:CI?USC\?(%CD@?O?(SC%:CQE Qﬁmé:gg%ql(ﬁqp:ﬁ C\%CYS?OG].GéII QﬁC\P80$§m%ﬁrD
20305 50005368 B EoSeoSqSepien canSessBoleads: [38a0nS-

9%090539@399050305905%73%0: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 50
Active ingredients / Antibiotics Tobe deterfn.ined (?n oo
specific basis

Biocides mg/1 0.05
Chemical oxygen demand mg/1 250

Oil and grease mg/1 10

pH S.u? 6-9
Temperature increase °C <3°
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

7 Environmental, health, and safety guidelines for sugar manufacturing. 2007. International Finance
Corporation, World Bank Group.
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JR0.6 Bungé 2qodg0daydes: (Breweries and Distilleries)®
oﬁ@é:ogé:e{pz o%eapé@é:@ oﬁeqpogé: eo:c‘é[éé:a@on% B0 §§§cf
:396108 09050?5@5: 0380.$:q|0:og§ Qﬁmé:gg$q|cﬁqp:c§ cx%cr3§oqeéll 9@0000)01:
sfae[goé 0905035@5:0?5&%:?@ sgéﬁ[qéo?o&\gf)@é:c\?éc&qp: @cri][:eoéoflu

G500pS-

9%090539@399050305905%73%0: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50

Active ingredients / Antibiotics Tobe deterfn.ined (')n Geme
specific basis

Chemical oxygen demand mg/1 250

Oil and grease mg/1 10

pH S.U.? 6-9

Temperature increase °C <3°

Total coliform bacteria 100 ml 400

Total nitrogen mg/1 10

Total phosphorus mg/1 2

Total suspended solids mg/1 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

) Environmental, health, and safety guidelines for breweries. 2007. International Finance Corporation,
World Bank Group.
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JR.) 30005300051 qIpdc0pSeé 00:eqoopScrdces: (Garments, Textile and Leather
Products)

JR.Jo  gpdgICacmopd wodcapd(gé:apdcs: (Textiles Manufacturing)®
200088 omag¢ (Natural Fibers) coco68EomsagiC (Synthetic Fibers)
C C

(eoo?oqgé:qp:[;séoao @la?éooo:c;oao) §§ [§$coé@l[§c°:o?oocx?oooo:em (%5:30039%5
(Regenerated Fibers) (oamoogé:qusm: :3909@@ (%émsggj&"eo")@ogemé c?é:o)c?og
8959568 [B5Sanrenon) qpiod man(]S: qpSgSadmmpSeooscrSs: cwdes:
qp:ogccz Qﬁmé:gg$qjcr3qu<ﬁ 0$cf)§>oqeéu Polymer Synthesis §§ 200700
@%@é:ogé: 0905035@5:0% sgoqll:eoéo’lu Qﬁagécc%:mc(ggssogcﬁ cg%o?ogsgqé.?é

< < o N < < N < N oc C N
(IBU)(EU)SQ?:S@Ggo SQQDCECDU)?U)QJO)GU’.)Z?D GS’BO(DGOO[;)O’]GQU?CZ @0038-

8%090539@396050305903%734{]0: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen mg/1 30
demand
Adsorbable organic mg/l 1
halogens
Ammonia mg/1 10
Cadmium mg/l 0.02
Chemical oxygen demand mg/1 160
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5
Cobalt mg/1 0.5

7 (436 nm", yellow)
Color m” 5 (525 nm, red)
3 (620 nm, blue)

Copper mg/1 0.5

¢6 Environmental, health, and safety guidelines for textiles manufacturing. 2007. International Finance
Corporation, World Bank Group.
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Nickel mg/1 0.5
Oil and grease mg/l 10
Pesticides mg/l 0.05-0.10°
pH S.U.f 6-9
Phenol mg/l 0.5
Sulfide mg/l 1
Temperature increase °C <3¢
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2
Total suspended solids mg/1 50
Zinc mg/1 2

? Nanometers

®0.05 mg/l for total pesticides (organophosphorus pesticides excluded); 0.10
mg/1 for organophosphorus pesticides

¢ Standard unit

4 At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

Qoﬁcgﬁm%:ascgpsaoéoooﬁgoﬁqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value
Ammonia mg/Nm3a 30
Carbon disulfide mg/Nm”> 150
Chlorine mg/N m’ 5
Formaldehyde mg/N m’ 20
Hydrogen sulfide mg/N m’ 5




P

Particulates rng/Nm3 50°
Volatile organic compounds rng/Nm3 2/20/50/75/100/1
1504

 Milligrams per normal cubic meter at specified temperature and pressure

® As the 30-minute mean for stack emissions

© Calculated as Total carbon

4 As the 30-minute mean for stack emissions: 2 mg/Nm3 for volatile organic
compounds classified as carcinogenic or mutagenic with mass flow greater
than or equal to 10 g/hour; 20 rng/Nm3 for discharges of halogenated volatile
organic compounds with a mass flow equal or greater than 100 g/hour; 50
mg/Nm3 for waste gases from drying of large installations (solvent
consumption > 15 tons/year); 75 mngm3 for coating application processes
for large installations (solvent consumption > 15 tons/year); 100 mngm3 for
small installations (solvent consumption < 15 tons/year); if solvent is
recovered from emissions and reused, the guideline value is 150 mg/Nm3

JR-J- oao:eq‘?cﬁocﬁehc?ﬁc‘%: (Tanning and Leather Finishing)®?
ss@:m:ow:eq§cﬁ[§§:§cfm:eqsacqowo%@é:c\?f)c&qu <§<f: 3309:00@9@
oao:eqo?.§@§:sso: 006 @L@Sw%oc?@ézn oao:eqc?cJS@EH a)o:e%cﬁ@:e@oog
cx?ac§:oéqp:§c§ crﬁeqpog;é:qp: 0905@5@5:0%}590(5@5@@@030 Q?<°)0$:quog§
Qﬁcoé:gg.§qlo§qp:cf§ cfﬁo%eroqeéu a§8m§§§ sa@o:oao:eqc?cﬁeoo?ogé:qp: cZlobk
e@[eoao s@em:m:qﬁc&qp:ogé ascjgooé o'kpgooo (Chromium Parameter) gacxésj
Qﬁmé:gg§qo§d] oaogcfogqlcﬁqpm% C\$0§§oqelo_5u Qﬁa?écq%:mccpsgogq% g%o?ors

BPOSE CDO50R093: 306G, FEOCIVOFLOIAOQP:eD 630056w5(00l303¢E: (86a0S5-
RORE RO 326G, A 86 (REL (B0 & opcs 22

g$.o?or339qéaoaoc§ooor390r3q|03qp: (Effluent Levels - for Tanning and Leather

Finishing)
Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 50
Ammonia mg/l 10

2 Environmental, health, and safety guidelines for tanning and leather finishing. 2007. International Finance
Corporation, World Bank Group.
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Chemical oxygen demand mg/1 250
Chloride mg/l 1,000
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/1 0.5
Oil and grease mg/l 10
pH S.U.? 6-9
Phenols mg/1 0.5
Sulfate mg/l 300
Sulfide mg/1 1.0
Temperature increase °C <3°
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2
Total suspended solids mg/1 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

oqoﬁcgoﬁaa%:ascgpaaoéoooﬁgoﬁqlcﬁqp: (Air Emission Levels - for Leather

Finishing)
Pollutant Unit Guideline Value
Upholstery leather kg of hazardous air 3.3
Water resistant / specialty pollutant loss per
leather 100 m? of leather 2.7
Non-water resistant leather processed 1.8
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JRR 20omegd0gpS: codcaSfaé: (Wood Manufacturing)

JRR0 035005§5 oao%socq_pooéogé: ogoﬁcqﬁ@é:cgécg’: (Sawmilling and

Manufactured Wood Products)®”
o [N C C [N c C C C C
0§70 o?oocxgo@c:c\?ocq,:l COMO00D: GO0 oao:cﬂ:cgosuoqp:§§
oao%wo:eqpé:q_p: (Glue Laminated Boards and Beams) o?oécx?éooé 00000
cC ¢ C C < C o Q _¢ [N c C C C ¢ [}
Qeleler HTaHeple Qﬁme:gg‘?squp:o? QQOO§IEORN  DO&GIVORII0PRO: QPN
Co C C C NS N ° C (N [\ <
020q08G32C @l@c@c:c\?occ?:qp:mg: FPOY|:0C 20RO Qﬁc\?oc&r:mgpsaogm

g%o?orgafaqééé o?ogcgoga§:weg° eraeocfooo&?organgqugn 339003@@5[;)0']330%5:
G50opS-

g%oqoﬁaoqésaaocf:oooﬁgoﬁqlcﬁqp: (Effluent Levels - for Wood Treatment and

Preservation®)
Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 50
Arsenic mg/1 0.1
Chemical oxygen demand mg/1 150
Chromium (total) mg/1 0.5
Chromium (hexavalent) mg/l 0.1
Copper mg/1 0.5
Fluorides mg/1 5
Oil and grease mg/1 10
Pesticides (each) mg/1 0.05
pH s.u. 6-9
Phenols (mono- and dihydric) mg/l 0.5

International Finance Corporation, World Bank Group.

®® Environmental, health, and safety guidelines for sawmilling and manufactured wood products. 2007.
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Polychlorinated dibenzo-p-dioxins /

_ mg/l 0.1
dibenzo furans
Polycyclic aromatic hydrocarbons mg/1 0.05
(each)
Temperature increase °C <3°
Total suspended solids mg/l 50

? Process wastewater containing chemical preservatives should be contained as
part of closed loop application system

® Standard unit

© At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

0Q050Q0539:306¢ 380E005905|054p: (Air Emission Levels - for Sawmill

Facilities)
Parameter Unit Guideline Value
Volatile organic compounds mg/Nm3a 20
Wood dust mg/Nm3 50

? Milligrams per normal cubic meter at specified temperature and pressure

< ¢ N < ° [N < < ¢ che ¢c ¢
R oaoow:[gn:§q oaoara§c:araosoe[§a o?oooﬁoga:o?oocxgo[éc:c?ocq,:
(Board and Particle-based Products)®
Particle-boards, Oriented Strand Board, Medium Density Fiberboard,
Plywood and Glued and Laminated Products o>oop§ ooogoao:@ou?cf ooogsra(?é:sgo)
o < N < NN [N C C < N o 0O _¢ < R N
age@ao?ooo?c?qp: ogoocgo@c:cqocyogc gﬁmezggc?qlmqucrg QeleptalyIETeb]] @@om
c O < C N < C < (o] ° N C < <
G703 §¢ eogp 02008 B(rr0§(036:0gp0:qp:0} 30p:(o)g) 2203(gR: cpEIRSRY
o(ﬁéjcx?f)c&qp:méz saoﬂlzoéooéu Qﬁa;ﬁc&mgpsaogcﬁ g%o?orgsgqé?q

(IBUS(BUSSG%:S’BG(& S’BGJC(:Q)US?USQI(f)Qpﬁ?’J GS’BO(TSGG’S@O]SGU%&Z @OSODEQ—

n

¢ Environmental, health, and safety guidelines for board and particle-based products. 2007. International
Finance Corporation, World Bank Group.
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g8005m:apSme0§a005605q0S4p: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 50
Chemical oxygen demand mg/l 150
Formaldehyde mg/l 10
pH S.u.? 6-9
Temperature increase °C <3°
Total suspended solids mg/1 50

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

oqoﬁcgoﬁaa%:aacg.aaaoéoooﬁgoﬁqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value
Condensable 3
) i mg/Nm (as
volatile organic a 130
Carbon)
compounds
3 20 (Wood dryers)
Formaldehyde mg/Nm

5 (Other sources)
20 (Medium density fiberboard)
mg/N m’ 20 (Wood dryers)
50 (Other sources)

Particulate matter
PM; ()b

 Milligrams per normal cubic meter at specified temperature and pressure
® particulate matter 10 micrometers or less in diameter
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JRRRQ quoorscycf: agg"o?oﬁc?é[éé:c?écf»: (Pulp and Paper Mills)?°

eoo?ogé:c?cf o><73338390:of?: ooogsac;@é G(.H?GUSQ?(Q)C:%:I c%émsag_léq_p:d%
[B4copdmo0:[olg)  eqpead(gepdfgeicpoes:
eu?orgecno crg%@é:qu@o%oaé @oo& eooooﬁéﬁzl oq”[oé o%g; GQ_]?(SCYSG?CYSC\?(S@(S:
codofiapiogd  rfobiagiadapiod c§odqonpedt aqpuoSBieedend opias:
o?orga?f)@é: o%eo?ors ocﬁ%?eaooc(‘::@é: aanillzeoéoT|| Qﬁcx?écgr:mgpsaogcﬁ

g§°o?ogsgqé§é: o?orchorSsae%:saeg saméwcg?ogqjcﬁquep ea@oogecs\%@o'lsao%&

Gooogs-

(Recycled Fiber Pulping)i 06

9§000536p5 3806 005005g5qp: (Effluent Levels®)

Parameter Unit Guideline Value
Bleached kraft pulp, integrated
5-day Biochemical oxygen demand kg/ADtb 1
Adsorbable organic halogen kg/ADt 0.25
Chemical oxygen demand kg/ADt 20
pH S.U.° 6-9
Total nitrogen kg/ADt 0.2
Total phosphorus kg/ADt 0.03
Total suspended solids kg/ADt 1.5
Unbleached kraft pulp, integrated
5-day Biochemical oxygen demand kg/ADt 0.7
Chemical oxygen demand kg/ADt 10
pH S.U. 6-9
Total nitrogen kg/ADt 0.2
Total phosphorus kg/ADt 0.02
Total suspended solids kg/ADt 1
Sulfite pulp, integrated and non-integrated

Corporation, World Bank Group.

9° Environmental, health, and safety guidelines for pulp and paper mills.

2007. International Finance
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5-day Biochemical oxygen demand kg/ADt 2
Adsorbable organic halogen kg/ADt 0.005
Chemical oxygen demand kg/ADt 30
pH S.U. 6-9
Total nitrogen kg/ADt 0.5
Total phosphorus kg/ADt 0.05
Total suspended solids kg/ADt 2
Chemi-thermo-mechanical

5-day Biochemical oxygen demand kg/Adt 1
Chemical oxygen demand kg/ADt 5
pH S.U. 6-9
Total nitrogen kg/ADt 0.2
Total phosphorus kg/ADt 0.01
Total suspended solids kg/ADt 1
Mechanical pulping, integrated

5-day Biochemical oxygen demand kg/ADt 0.5
Adsorbable organic halogen kg/ADt 0.01
Chemical oxygen demand kg/ADt 5
pH S.U. 6-9
Total nitrogen kg/ADt 0.1
Total phosphorus kg/ADt 0.01
Total suspended solids kg/ADt 0.5
Recycled fiber, without de-inking, integrated

5-day Biochemical oxygen demand kg/ADt 0.15
Adsorbable organic halogen kg/ADt 0.005
Chemical oxygen demand kg/ADt 1.5




Co

pH S.U. 6-9
Total nitrogen kg/ADt 0.05
Total phosphorus kg/ADt 0.005
Total suspended solids kg/ADt 0.15
Recycled fiber, with de-inking, integrated

5-day Biochemical oxygen demand kg/ADt 0.2
Adsorbable organic halogen kg/ADt 0.005
Chemical oxygen demand kg/ADt 4
pH S.U. 6-9
Total nitrogen kg/ADt 0.1
Total phosphorus kg/ADt 0.01
Total suspended solids kg/ADt 0.3
Recycled fibre tissue mills

5-day Biochemical oxygen demand kg/ADt 0.5
Adsorbable organic halogen kg/ADt 0.005
Chemical oxygen demand kg/ADt 4
pH S.U. 6-9
Total nitrogen kg/ADt 0.25
Total phosphorus kg/ADt 0.015
Total suspended solids kg/ADt 0.4
Uncoated fine paper mills

5-day Biochemical oxygen demand kg/ADt 0.25
Adsorbable organic halogen kg/ADt 0.005
Chemical oxygen demand kg/ADt 2
pH S.U. 6-9
Total nitrogen kg/ADt 0.2
Total phosphorus kg/ADt 0.01




o

Total suspended solids kg/ADt 0.4
Coated fine paper mills

5-day Biochemical oxygen demand kg/ADt 0.25
Adsorbable organic halogen kg/ADt 0.005
Chemical oxygen demand kg/ADt 1.5
pH S.U. 6-9
Total nitrogen kg/ADt 0.2
Total phosphorus kg/ADt 0.01
Total suspended solids kg/ADt 0.4
Tissue mills

5-day Biochemical oxygen demand kg/ADt 0.4
Adsorbable organic halogen kg/ADt 0.01
Chemical oxygen demand kg/ADt L5
pH S.U. 6-9
Total nitrogen kg/ADt 0.25
Total phosphorus kg/ADt 0.015
Total suspended solids kg/ADt 0.4
Fiber preparation, non-wood

5-day Biochemical oxygen demand kg/ADt 2
Chemical oxygen demand kg/ADt 30
pH S.U. 6-9
Total nitrogen kg/ADt 0.5
Total phosphorus kg/ADt 0.05
Total suspended solids kg/ADt 2

Effluent values represent annual average values and are applicable to direct
discharges of treated effluents to surface waters; daily average values should
not be greater than 2.5 times the annual average values

® Air dried metric ton

© Standard unit



6y

oqo%cgoﬁsa%:sacg.saaoéoaor39or3qlcﬁqp: (Air Emission Levels)

and non-integrated

Parameter Type of Mill Unit Guideline Value
. 1.5 for hardwood
Kraft, bleached kg/ADt
pulp
Nit
THoECt 2 for softwood pulp
oxides (as
) Kraft, unbleached 1.5 for hardwood
Nitrogen kg/ADt
. integrated pulp
dioxide)
2 for softwood pulp
Sulfite, integrated
) kg/ADt 2
and non-integrated
Kraft, bleached 0.4
Sulfur dioxide Kraft, unbleached 04
(as Sulfur) integrated kg/ADt '
Sulfite, integrated .
and non-integrated
Total reduced Kraft, bleached 0.2
sulfur
Kraft, unbleached | kg/ADt
compounds (as 0.2
integrated
Sulfur)
Kraft, bleached 0.5
Total Kraft, unbleached 0.5
suspended integrated kg/ADt '
particulates Sulfite, integrated 015

4 Air dried metric ton




JRRS Q$5C\?50$: (Printing)?°
Lithography/Offset, Gravure/Rotogravure, Flexography, Screen, and

c

Letterpress Printing sa0lasoé Q$8038c.§:§cf @8m@$8§é:oaoq|ozogé Qﬁmé:gg%qlm(rg
adsoqepdi Digital Color Printing Machines 1 Electrostatic, Magnetic 0360305

[e]

n

lo]

Thermal Devices 0930% 330?:@{@030&350&4{@ sscq"ll:eoéo']n Qﬁcx?écgr:mgpsaogm
g§°o?ogsgqé§é: o?oﬁcgorgsae%:saegc sgaoéwcg?ogqjcﬁqp:ep c;a@ooge@%@o'lsgo%é:

G500pS-

9§.000536p53506005605gdqp: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 30
Adsorbable organic halogens mg/1 1

Aluminum mg/1 3

Cadmium mg/1 0.1
Chemical oxygen demand mg/1 150
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5
Copper mg/1 0.5
Cyanide mg/1 0.2
[ron mg/1 3

Lead mg/1 1

Oil and grease mg/1 10
pH S.Uf 6-9
Silver mg/l 0.5
Temperature increase °C <3P
Total phosphorus mg/l 2

7° Environmental, health, and safety guidelines for printing. 2007. International Finance Corporation, World
Bank Group.



Total suspended solids

mg/1

50

Zinc

mg/l

0.5

4 Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the

point of discharge

0QO50Q0538:306¢ F0E0059055|054p: (Air Emission Levels)

Parameter Unit Guideline Value

Isocyanates mg/N m>® 0.1°
Nitrogen oxides mg/N m’ 100-500°
Particulates mg/Nm3 50¢

100"

2052
Volatile organic halogens mg/N m’ n

75%

100*!

 Milligrams per normal cubic meter at specified temperature and pressure

b . ) . )
As 30 minute mean for contained sources, excluding particulates; from all
processes / activities using Isocyanates

C . . . . .
As 30 minute mean for contained sources; from turbines, reciprocating

engines or boilers used as volatile organic compounds abatement equipment

d ) ) .o
As 30 minute mean for contained sources; from all processes / activities

¢ Calculated as Total carbon

! Heatset web offset printing with 15-25 tons/year solvent consumption

£ Heatset web offset printing with >25 tons/year solvent consumption

" publication rotogravure with >25 tons/year solvent consumption

' Other rotogravure, flexography, rotary screen printing, laminating, or
varnishing units (>15 tons/year solvent consumption); rotary screen on textile/

card board (>30 tons/year solvent consumption




b9
JRG  ©00p09p5:0005005(gé: (Chemicals Manufacturing)

Cs © C C [N [N cMme <
JRGO  GIWDN§OOLYOIGD  @I0PVPR0:  VEICD soc@omso[éo: o?oocxgo@c:ﬁxc.:
mepeo: odapd[ec:apdcs: (Large Volume Inorganic Compounds
Manufacturing and Coal Tar Distillation)?
e, & SRS, 8. S, ... & 0 0o¢ Q
eoo?og@.o?mc\?o@c, Qelite? HToHeple @me.&gc?qjmqp.a? Q00§66 R0l
Ammoniai saogoogqp: (Nitric, Hydrochloric, Sulfuric, Hydrofluoric and Phosphoric
Acid)i Chlor-alkali @5@0']5:4{[9: (poen - Chloriner Caustic Sodar Soda Ash)i Carbon
Black §¢ oogyepeo:eolé:d(sc: (Naphthalenel Phenathrener Anthracene) o3cloceoo
esg&‘u?o%euforgeooo eoo?ogé: 0ED qp:@o:go on?orgcx?c"}@&or% agoqllzoéooéu
Qﬁo?éc&mgggaogog g%oo?orgsgqé?é oqogcgogsa%sgego @mémo%@ogqlngqp:gn

< < "I ocC < N
GSQ’D(DGOOE)O GQU]?CZ @ODOD@-

9§.0005mapS350¢005605g/05qp: (Effluent Levels)

Parameter Unit Guideline Value
pH S.u? 6-9
Temperature increase °C <3°
Ammonia Plants
Ammonia mg/1 10°
Total suspended solids mg/1 30
Nitric Acid Plants
Ammonia mg/1 10
Nitrates mg/1 25
Total suspended solids mg/1 30
Sulfuric Acid Plants
Fluoride mg/1 20
Total phosphorus mg/1 5

% Environmental, health, and safety guidelines for large volume inorganic compounds manufacturing and
coal tar distillation. 2007. International Finance Corporation, World Bank Group.
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Total suspended solids mg/l 30
Phosphoric Acid Plants
Fluoride mg/1 20
Total phosphorus mg/1 5
Total suspended solids mg/1 30
Hydrofluric Acid Plants
Fluorides kg/ton HF¢ 1
kg/ton HF 1
Suspended solids
mg/1 30
Chlor-alkali / Hydrochloric Acid Plants
Adsorbable organic halogens mg/1 0.5
Chemical oxygen demand mg/1 150
Chlorine mg/1 0.2
Mercury mg/1 0.05
g/ton chlorine 0.1
Sulfides mg/l 1
Total suspended solids mg/l 20
Soda Ash Plants
Ammonia mg/1 10
Phosphorus kg/ton 0.2
Suspended solids kg/ton 270
Total suspended solids mg/1 30
Carbon Black Plants
Chemical oxygen demand mg/1 100
Total suspended solids mg/1 20




Coal Tar Distillation Plants

35 (monthly
average)
90 (daily

maximum)

5-day Biochemical oxygen demand mg/1

Anthracene, Naphthalene and 20 (monthly
Phenanthrene (each) average)
Hg/l
60 (daily
maximum)
50 (monthly
average)
160 (daily

maximum)

Total suspended solids mg/1

? Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

© Load based guideline: 0.1 kg/ton of product

d Hydrofluoric acid

Q05090538 36¢ B0E0059055|054p: (Air Emission Levels)

Parameter Unit Guideline Value

Ammonia Plants

Ammonia mg/Nm>* 50
Nitrogen oxides mg/Nm3 300
Particulate matter PM]ob mg/Nm3 50
Nitric Acid Plants

Ammonia mg/Nm3 10

Nitrogen oxides mg/N m’ 300




Co

Nitrous oxide mg/Nm3 800
Sulfuric Acid Plants
Hydrogen sulfide rng/Nm3 5
Nitrogen oxides mg/N m’ 200
Sulfur dioxide rng/Nm3 450 (2 kg/ton
acid)
Sulfur trioxide rng/Nm3 60 (0.075 kg/ton
acid)
Phosphoric / Hydrofluoric Acids Plants
Fluorides (gaseous as Hydrogen mg/Nm3 5
fluoride)
Particulate matter PM ¢ / Calcium 3 50 (0.10 kg/ton
fluoride mg/Nm phosphate rock)
Chlor-alkali / Hydrochloric Acid Plants
1 (partial
Chlorine gas mg/Nm3 tiquefaction)
3 (complete
liquefaction)
Hydrogen chloride mg/N m’ 20
0.2 (annual
Mercury mg/Nm3 average emission
of 1 g/ton
chlorine)
Soda Ash Plants
Ammonia mg/Nm3 50
Hydrogen sulfide mg/Nm3 5
Nitrogen oxides mg/Nm3 200
Particulate matter PM mg/N m’ 50

Carbon Black Plants




Carbon monoxide rng/Nm3 500
Nitrogen oxides rng/Nm3 600
Particulate matter PM g mg/N m> 30
Sulfur dioxide mg/Nrn3 850
Volatile organic compounds mg/Nrn3 50

Coal Tar Distillation Plants

Particulate matter PM g mg/N m> 50
Tar fume mg/N m°> 10
Volatile organic compounds mg/N m’ 50

 Milligrams per normal cubic meter at specified temperature and pressure
® Particulate matter 10 micrometers or less in diameter
JRG.) eqsmalo eolcBen moSard(eé:apdes: (Petroleum-based Polymers
Manufacturing)®
oaogﬁc?f)c:%:o;?: eq%sae@@eoTc\%eoo?ogc?E)[é&QPf)c%ogé Qﬁco&:&;:%ql(ﬁqua%
C\%OS:?’.)qeéll Qﬁcqﬁc§:mc(paaogcr§ g.sio?orgsgqéc}cf: o?crgcgogsaa%:saego 3250C

005005g5gpien caadesSBolnadS: G8asss-

8?9.0?0539@303050305905%5@”0: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 25
Adsorbable organic halogens mg/1 0.3
Benzene mg/l 0.05
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 150
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5

%% Environmental, health, and safety guidelines for petroleum-based polymers manufacturing. 2007.
International Finance Corporation, World Bank Group.



?()

Copper mg/l 0.5
Lead mg/1 0.5
Mercury mg/1 0.01
Nickel mg/1 0.5
Oil and grease mg/1 10
pH S.u.t 6-9
Phenol mg/1 0.5
Sulfide mg/1 1
Temperature increase °C <3P
Total nitrogen mg/1 10
Total phosphorus mg/l 2
Total suspended solids mg/l 30
Vinyl chloride mg/1 0.05
Zinc mg/l 2

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

oqoﬁcgoﬁao%:aoegpaaoéoooﬁgoﬁqlcﬁqu (Air Emission Levels)

Parameter Unit Guideline Value
Acrylonitrile mgﬂ\1m3a 5 (15 from dryers)
Ammonia mg/N m’ 15
Dioxin / Furans ng TEQbﬂ\I m’ 0.1
Formaldehyde mg/m3 0.15
Heavy metals (total) rng/Nrn3 1.5
Hydrogen chloride rng/Nrn3 10
Mercury mg/Nrn3 0.2




(20

Nitrogen oxides mg/N m’ 300

Particulate matter PM;(° mg/N m’> 20

Sulfur oxides mg/Nm’ 500

, . g/t s-PVCH 80
Vinyl chloride .

g/t e-PVC 500

Volatile organic compounds mg/N m’ 20

 Milligrams per normal cubic meter at specified temperature and pressure
b Toxicity equivalence factor

¢ Particulate matter 10 micrometers or less in diameter

4 Grams per ton suspension polyvinylchloride

® Grams per ton emulsion polyvinylchloride

JRGR Gd{pcﬁg:eog: @l@éoag’.oé o?oﬁcxeé@&c?f)c& (Coal Processing)?"
Co C N < Q C N N
CORPMO:6:6 coononaaolamod 900G, VIO PGP S00QR0:QY:
c < < C . .S. 8 Q.9 . [ . c ¢ ¢ Qeﬁ N C N
0ROOCR0VP) CPOCS:D! IPQ|:q|:ea0n Gasification @ooa.?q GC:@ G0
e@aé:cﬁﬁqp:? Liquid Hydrocarbon 1 Methanol o%eo?org Oxygenated Liquid

N < C N . N NN ¢ ¢ N o Cc O N NP
on?ooo?e?qp:@o)ooa Synthetic Gas o?oocx?o@c:cx?oce?:?c, u?msgmogq?saqa[gm
N co C O CcC O ¢ O ¢CcOo ¢ N NS N < .
GOV COYPMNB:GIY:03C o?oosQ(}Jco?mq]meoqc:oo£[§c:c\?oc§:o)a (Direct
Hydrogenation of Coal into Liquid Hydrocarbons) or%ogé @ﬁmé:g‘ﬁqcﬁqp:(ﬁ
o%orsc?oqeéu gﬁo.?f)c%mc&@saogcﬁ g%o?orgsgqéc?cf o?orgcgo&ag%:agego 3250

2008608508 qpien 63005663B0kec3E: [G8arps-

9§0005mapS3030¢005605g|05qp: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 30
Ammonia mg/l 5
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 150 (40 cooling water)
Chromium (hexavalent) mg/l 0.1

99 Environmental, health, and safety guidelines for coal processing. 2007. International Finance Corporation,
World Bank Group.



J

Chromium (total) mg/l 0.5
Cobalt mg/l 0.5
Copper mg/1 0.5
Cyanides mg/1 0.5
Heavy metals (total) mg/1 3
Iron mg/1 3
Lead mg/1 0.5
Manganese mg/1 2
Mercury mg/1 0.02
Nickel mg/1 1
Oil and grease mg/1 10
pH S.u.t 6-9
Phenol mg/1 0.5
Sulfide mg/1 1
Total nitrogen mg/1 10
Total phosphorus mg/l 2
Total suspended solids mg/1 35
Vanadium mg/l 1
Zinc mg/l 1

4 Standard unit

oqoﬁcgoﬁaa%:aacgpaaoéoaoﬁgoﬁqlcﬁqu (Air Emission Levels)

Parameter Unit Guideline Value
Coal Preparation Plant
Conveying, storage and preparation
_ % 10

gas opacity
Pneumatic coal cleaning equipment % 10
opacity
Pneumatic coal cleaning equipment

_ 8 AP rng/ng’al 40
particulate
Thermal dryer gas opacity % 20




Ay

Thermal dryer particulate mg/Nm3 70
Overall

Ammonia mg/N m’ 30
Carbonyl sulfide + Carbon disulfide rng/Nm3 3
Heavy metals (total) mg/N m’ 1.5
Hydrogen sulfide rng/Nm3 10
Mercury mg/Nm3 1
Nitrogen oxides mg/N m’ 200-400°
Particulate matter PMqo° mg/Nm3 30-50°
Sulfur dioxide mg/Nm?> 150-200
Volatile organic compounds mg/N m’ 150

? Milligrams per normal cubic meter at specified temperature and pressure

® Lower value for plants of >100 MW thermal equivalent, higher value for
plants of <100 MW thermal equivalent

¢ Particulate matter 10 micrometers or less in diameter

JRSGS %dgooéﬁcuéo']oéeoao 90050@@@00?050?5@5:@80‘%: (Nitrogenous
Fertilizer Production)?
Ammonial Urear Nitric Acidi Calcium Ammoniumi Nitrater Ammonium
Sulfate ?é Urea-ammonium Sulfater Urea Ammonium Nitrate Liquid Fertilizer
N O < o _¢ o ¢ ’] N < N ’] N Q o
OPOQEOD GEPOOCDDTEID &M OOFOCOIOCOP) eoooc;[é@@oqp: 3201320C 30:8:000:
o _¢ o ¢ N < < C N [N < C < c O
@e@@[ §mooq]qlco']ocem eoooe[é@@oo?or)cpowp_gc\?oc‘?:qp:ogc Qﬁmezggc?qlmo?
o%o&yaqeéu gﬁo.gﬁc%mc&psaogcﬁ g%o?orgsgqéc?cf o?orgcgorgsg%aaego 350C
C C C C N oc¢C C N
Q0050058|MOg:e0 emmem@of]ego?c: @moo&o—

94000336p535062005605g|05qp: (Effluent Levels)

Parameter Unit Guideline Value
pH s.u? 6-9
Temperature increase °C <3b

99 Environmental, health, and safety guidelines for nitrogenous fertilizer manufacturing. 2007. International
Finance Corporation, World Bank Group.
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Ammonia and Nitric Acid Plants

Ammonia mg/l 5

Total nitrogen mg/l 15
Total suspended solids mg/1 30
Urea Plants

Ammonia (prill / granulation) mg/1 5

Urea (prill / granulation) mg urea/l 1

Ammonium Nitrate / Calcium Ammonium Nitrate Plants

Ammonium nitrate mg/1 100
Ammonia mg/1 5
Total nitrogen mg/1 15
Total suspended solids mg/1 30

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

oqoﬁcgoﬁaa%:ascgpaaoéoooﬁgoﬁqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value

Ammonia Plants

Ammonia mg/N m>® 50

Total nitrogen mg/N m’ 300

Total suspended solids mg/N m’ 50

Nitric Acid Plants

Ammonia mg/N m’ 10
Nitrogen oxides mg/N m’ 200
Nitrous oxide mg/N m’ 800
Particulate matter PM10b mg/N m’ 50




)

Urea / Urea Ammonium Nitrate Plants

Ammonia (prill / granulation) mg/N m’ 50
Particulate matter PM mg/N m’ 50
Urea (prill / granulation) mg/N m’ 50
Ammonium Nitrate / Calcium Ammonium Nitrate Plants

Ammonia mg/N m’ 50
Particulate matter PM g mg/N m’ 50

 Milligrams per normal cubic meter at specified temperature and pressure
b Particulate matter 10 micrometers or less in diameter

JR6.9  eupdBoSencdeefosennnodcnded:apdes: (Phosphate Fertilizer Manufacturing)®
Phosphoric Acid 1 Single Super-phosphate 1 Triple Super-phosphate §cf
Nitrogen/Phosphorus/Potassium @8@0']5: eoorge@@@o o?ogogéooé QSC%:QP:OQE
R R S « B B Q c <. e ¢ Q e_Q N Q
T)|cod:35q0>4: 03 303§2q0pSn gjjopSeg:mgRa0R0s §5EREIBAREE BRO3R0>

[o] N < N < N N oc C N
39?339@%0 39&)(;03(7)?0)%](’06”02?0 GS’BO(DGOO[;)O’]S’BUL)CZ @003&-

8%090539@39605030590‘3&“034{]0: (Effluent Levels)

Parameter Unit Guideline Value
Ammonia mg/1 10
Cadmium mg/1 0.1

mg/1 20
Fluorides kg/ton NPK* 0.03

kg/ton Phosphorus oxide 2

Heavy metals (total) mg/1 10
pH S.U.° 6-9
Total nitrogen mg/1 15
Total phosphorus mg/l 5
Total suspended solids mg/1 50

a Nitrogen, Phosphorus, Potassium
® Standard unit

9 Environmental, health, and safety guidelines for phosphate fertilizer manufacturing. 2007. International
Finance Corporation, World Bank Group.
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ogcgcgogaa%:sacgosaaoéoo&‘?cgqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value
Phosphoric Acid Plants
Fluorides (gaseous as Hydrogen fluoride) mg/Nm3a 5
Particulate matter PMlob mg/Nm3 50
Phosphate Fertilizer Plants
Ammonia mg/N m’ 50
Fluorides (gaseous as Hydrogen fluoride) mg/Nm3 5
Hydrogen chloride mngm3 30

500 (nitro-
Nitrogen oxides mg/Nm3 phosph%tte uI.lit)
70 (mix acid
unit)

Particulate matter PM ¢ mg/Nm3 50

® Milligrams per normal cubic meter at specified temperature and pressure
® Particulate matter 10 micrometers or less in diameter

1268 B:00056e0:308):§r0005c00BE cuS0SEEiad cwpSaas:csB:BcpSas:

(Pesticides Formulation, Manufacturing and Packaging)?®

Bron0See0aad:§poScodBe: csdodBliad copSonSiandBiEiicododigpiogd
@mé:%c?su(ﬁqpm% C\%O‘S§O€1@éll (?)233086&)33?80?6{[02088 3’382@08(?)303088@“

C [N [o] [N [ [§ .« . e 0 o . . c
colé:0005650:1 §o0056s0: 0¢m00d630: (Acaricides or Miticides) Nematicides §¢

@08&)(736@: O% o']oéooéu Qﬁ(\?éC$:(DC{p3@UgO€) Q%CQUSGBSI@C?CE QPOSCB(TSS’D%ZS’BG(&
250805005q08qp:en cma5e0SGolmcdS: Gops-

88.00053qpdme0§005605g05qp: (Effluent Levels)
Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 30
Active ingredients (each) mg/1 0.05

9% Environmental, health, and safety guidelines for pesticides formulation, manufacturing and packaging.
2007. International Finance Corporation, World Bank Group.
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Adsorbable organic halogens mg/l 1
Ammonia mg/1 10
Arsenic mg/1 0.1
Chemical oxygen demand mg/1 150
Chlorinated organics mg/1 0.05
Chromium (hexavalent) mg/1 0.1
Chromium (total) mg/1 0.5
Copper mg/1 0.5
Mercury mg/1 0.01
Nitro-organics mg/1 0.05
Oil and grease mg/1 10
pH S.U.? 6-9
Phenol mg/1 0.5
Total phosphorus mg/l 2
Total suspended solids mg/l 10-20°
Zinc mg/l 2

4 Standard unit

® Lower value for pesticide manufacturing, higher value for pesticide formulation

ogoﬁcgo&n%:@cg.maoéoaﬁefﬁqlcﬁqu (Air Emission Levels)

Parameter Unit Guideline Value

Ammonia, gaseous 1norganic

_ ¢ s mg/N m>® 30
chlorine compounds
Bromines, Cyanides, Fluorines, 3

. mg/Nm 3

Hydrogen sulfide
Chloride mgﬂ\Im3 5
Chlorine mgﬂ\Im3 3
Particulate matter PM10b mgﬂ\lm3 20, 5¢
Total organic carbon mngm3 50
Volatile organic compounds mgﬂ\lm3 20

 Milligrams per normal cubic meter at specified temperature and pressure
® Particulate matter 10 micrometers or less in diameter
° Applicable where very toxic compounds are present



(20)

JRG9  BBBenonogad:gp:c005cpdfgé:cndes: (Oleochemicals Manufacturing)”
3908:39803§c§03q5%0$o%@ ogo%ﬁooé: 3398:}.5 0 (‘7?) :390? @Leooo Fatty

Acidsi afaa?98§§ &ocanConsd 0905035:13@?(\?80&({[00@ Qﬁme.gg§qjmqp.(rf

Q$c73§oqeéll Qﬁagﬁc&mgpssogcﬁ g.iogorgsraqé?cf o?orgcgorgsc;%:saego 3250

005005qSgpien caaaSesSBolmads: [38a00S-

9%090539@396050305905%73%0: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 40
Chemical oxygen demand mg/1 150
Oil and grease mg/1 10
pH S.U.? 6-9
Total nitrogen mg/1 30
Total phosphorus mg/1 5

Total suspended solids mg/1 50

4 Standard unit

oqoﬁcgoﬁaa%:sacg.saaoéoaoﬁgoﬁqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value

Volatile organic compounds mg/N m>? 100

? Milligrams per normal cubic meter at specified temperature and pressure

c ¢

JRG® Gao:o']:c;(f)of)[é&ﬁ.cf: 8o§é:oeoa$§spo?oc§: (Pharmaceuticals and

Biotechnology Manufacturing)?

c;ao**o']"c;o%o&pogé 390§°@lqeéoo>é°qp° 0905Q35[:§°§5 e0o[3S:|
[0305(8&:000 :350¢ cobc 6500 Qod(ac:1 cwdod[ec:! espesofac:
22 (o3 pSeqqp: 3y spegofglisg

N

:[S:030l0¢2005 30300m50¢ cvScs:05 (Secondary Processing)l &ogad:0
Op 22 7 cpSciop 0P

7° Environmental, health, and safety guidelines for oleochemicals manufacturing. 2007. International
Finance Corporation, World Bank Group.
7€ Environmental, health, and safety guidelines for pharmaceuticals and biotechnology manufacturing. 2007.

International Finance Corporation, World Bank Group.
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0Vem0§sE  005SeMNRean  0300005csiqPiop  0|cud:pg§]05gP:a3
C\%cﬁg?oqeéu ocﬁﬁ]mé?qlcc:: (Individual Plants) :39&%05 :Dcf)accééem g%o?ogsgqé§§
o?orgcgogsae%:saegcsaaocf:qusaogcﬁ 339$oomo§ or%é:oooqepé o']cpgoooqp:o%
Goozsfa%q)og§<§ :Dorgesporsﬁ sfacuozsgcooqp:sgeoT sfae@éej @ogqﬁmé?qlé:sgeoT
oopéogézoé:m:qep_gn Qﬁq?écc?:mgpaaogcﬁ g%ogo&aqégf: o?ogcgorgsa%)):saegﬂ

C C N C N [N ’] oc < <
SQ@QQDU)?U)QI(’DG{P:?O GSDO(DG@OE)O 3’3(7?02 @9003&-

g«%dPUSSQQéGDSOCEmOS?USqGSQP: (Effluent Levels)

Parameter Unit Guideline Value
1,2-Dichloroethane mg/1 0.1
5-day Biochemical oxygen demand mg/1 30
Acetates (each)® mg/1 0.5
Acetonitrile mg/1 10.2
Active ingredient (each) mg/1 0.05
Adsorbable organic halogen mg/1 1
Amines (each)b mg/1 102
Ammonia mg/1 30
Arsenic mg/l 0.1
Benzene mg/1 0.02
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 150
Chlorobenzene mg/1 0.06
Chloroform mg/1 0.013
Chromium (hexavalent) mg/1 0.1
Dimethyl sulfoxide mg/1 37.5
Isobutyraldehyde mg/1 0.5
Isopropanol mg/l 1.6
Isopropyl ether mg/1 2.6




(o]

Ketones (each)® mg/1 0.2
Mercury mg/l 0.01
Methanol / Ethanol (each) mg/l 4.1
Methyl cellosolve mg/1 40.6
Methylene chloride mg/l 0.3
n-Heptane mg/1 0.02
n-Hexane mg/1 0.02
o-Dichlorobenzene mg/l 0.06
Oil and grease mg/1 10

pH s.u. 6-9
Phenol mg/1 0.5
Tetrahydrofuran mg/1 2.6
Toluene mg/1 0.02
Total nitrogen mg/1 10

Total phosphorus mg/l 2

Total suspended solids mg/1 10

Xylenes mg/1 0.01

n-Amyl acetate, n-Butyl acetate, Ethyl acetate, Isopropyl acetate, Methyl
formate
b Including Diethylamine and Triethylamine
“ Including Acetone, Methyl isobutyl ketone
d )
Standard unit

0Q030Q0539:36¢ F0G0059035|034qp: (Air Emission Levels)

Parameter Unit Guideline Value
Active ingredient (each) mg/Nm3a 0.15
Ammonia mg/Sm3b 30
Arsenic mg/Srn3 0.05
Benzene, Vinyl chloride, mg/N m’ 1




(k6]

Dichloroethane (each)
Bromides (as Hydrogen bromide) mg/Sm3 3
Chlorides (as Hydrogen chloride) mg/Sm3 30
Ethylene oxide mg/Sm’ 0.5
Hazardous air pollutants kg/year 900-1,800°
Mutagenic substance mg/Sm3 0.05
Particulate matter PM10d mg/N m’ 20
Total Class A° mg/N m’ 20
Total Class B® mg/N m’ 80"
Total organic carbon mg/N m’ 50
20-150'
Volatile organic compounds mg/N m’ S0

? Milligrams per normal cubic meter at specified temperature and pressure

b Milligrams per standard cubic meter at specified temperature and pressure

¢ Process-based annual mass limit

4 Pparticulate matter 10 micrometers or less in diameter

© Class A compounds are those that may cause significant harm to human health
and the environment

f Applicable when total Class A compounds exceed 100 g/year

£ Class B compounds are organic compounds of less environmental impact than
Class A compounds

h Applicable when total Class B compounds, expressed as Toluene, exceed the
lower of 5 tons/year or 2 kg/hour

I Facilities with solvent consumption >50 tons/year

I Waste gases from oxidation plants
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JR§ 0§0p5s¢ c[mpoopSeleoopd odcpdeé: (Manufacture of Glass and
Ceramics)

JR9o ©&1 0§gEeé Mineral Fibre cpoScpS[aé:cpScg: (Glass, and Glass and

Mineral Fibre Manufacturing)?°

9$| o$gﬂ5 o%eo?org Mineral Fibre o?orSC\?(Q)ooé ®(73§L]C\?80$:035
Qﬁmé:gg§qcﬁqp:o% C\%(ﬁc?oqeéu 39&%010)(13%_](\?80:%:3909(6 o?c%@é:o?or%cx?ﬁspogé
o:oc2>§ (Jo) - eaooﬁcqéeq:ogé: o?orgcx?ﬁgézcx?ac%: (Construction Materials
Extraction) ol coé:gg§q|(ﬁqp:d§ C\%()8§O€16éll gﬁcx?écq%:m%tpsaogcﬁ 9%090539@@0?
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98.00053p5380¢2005¢05g|05qp: (Effluent Levels)

Parameter Unit Guideline Value

Antimony mg/l 0.3
Arsenic mg/l 0.1
Boric acid mg/1 2

Chemical oxygen demand mg/l 130
Fluorides mg/l 5

Lead mg/l 0.1
Oil and grease mg/l 10
pH s.u.? 6-9
Temperature increase °C <3°
Total suspended solids mg/1 30

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

9° Environmental, health, and safety guidelines for glass manufacturing. 2007. International Finance
Corporation, World Bank Group.
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oqo%cgoﬁaa%:sacg.saaoéoaor39or3qlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value

Arsenic mg/Nm>® 1
Cadmium mg/N m’> 0.2
Fluorides mg/N m’ 5
Hydrogen chloride mg/N m’ 30
Lead mg/N m’> 5
Nitrogen oxides mg/N m’ 1,000
Other heavy metals (total) mg/N m’ 5
Particulates Natural gas mg/N m’ 10(10

Other fuels 50
Sulfur dioxide mg/Nm® 700-1,500¢

 Milligrams per normal cubic meter at specified temperature and pressure

b mg/Nm3 for Selenium

“ Where toxic metals are present, not to exceed 20 mg/Nm3; to achieve dust
emissions of 50 mg/Nm3 installation of secondary treatments (bag fillers or
electrostatic precipitators) is necessary

4700 mg/N m° for natural gas firing, 1,500 mg/Nm3 for oil firing

c ¢

JR9.) elpoopd eeopdi e[ponieé  0§gEieq:0d:0905: 00500 (800l 4!
(Ceramic Tile and Sanitary Ware Manufacturing)?®
e[300p5e(g00p51 (008G 2084 E:eq:05:095:qp: ROSRGVPSRSCS:gp:
G3C QOSBRI YA ZROCFOPBPORAS  GREROBAROSE

(IBUS(BUSSG%:S’BG(& S’BGJC(:Q)US?USQI(f)Qpﬁ?’J GS’BO(TSGG’S@O]SGU%&Z @OSODEQ—

9° Environmental, health, and safety guidelines for ceramic tile and sanitary ware manufacturing. 2007.
International Finance Corporation, World Bank Group.
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g§.000536p5 3806 2005005g|054qp: (Effluent Levels for ceramic tile)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50
Cadmium mg/l 0.1
Chromium (total) mg/l 0.1
Cobalt mg/1 0.1
Copper mg/l 0.1
Lead mg/1 0.2
Nickel mg/1 0.1
Oil and grease mg/1 10
pH S.U.? 6-9
Temperature increase °C <3°
Total suspended solids mg/1 50
Zinc mg/1 2

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

oqoﬁcgoﬁaa%:sacg.saaoéoooﬁgoﬁqlcﬁqp: (Air Emission Levels for ceramic tile)

Parameter Unit Guideline Value
Cadmium mg/N m>® 0.2
Hydrogen chloride mg/Nm3 30
Hydrogen fluoride mg/Nm3 5
Lead mg/Nm3 0.5
Nitrogen oxides mg/Nm3 600°
Particulate matter PM;(° mg/Nm3 509




23

Sulfur dioxide mg/Nm?> 400°

Total organic carbon mg/N m’ 20

 Milligrams per normal cubic meter at specified temperature and pressure
® Kiln operations

¢ Particulate matter 10 micrometers or less in diameter
d Dryer and kiln stacks

JR8  es0005cpSeq:anSc§iadiogeS:cnodcodfgs: (Manufacture of Construction
Materials)
JREBo  Boodefgagod:cnodardgé:apdes: (Cement and Lime Manufacturing)™
Bodeasé 09:000500600p5 pScsiqpiop ojos:pR8]/05qPad C3dsn
QoS 32a30lapScs:mogad m§(MS:00050bepogd @38 (J.9.0) - esoo0SapSes;
ogé: (IEOSC\?(C)@E: (Construction Materials Extraction) ol mé:g‘;‘%qjogqpm%
B5§0qeRdll  O)OSCHMMBPRD  g§005IBPSE  0050godIYiImag,  IE0E
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9§0005mapS 3505 005605g|05qp: (Effluent Levels)

Parameter Unit Guideline Value
pH S.Ut 6-9
Temperature increase °C <3°
Total suspended solids mg/1 50

% Standard unit
® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and

assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

3 Environmental, health, and safety guidelines for cement and lime manufacturing. 2007. International
Finance Corporation, World Bank Group.
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oqo%cgoﬁaa%:sacg.saaoéoaor39or3qlcﬁqp: (Air Emission Levels - for cement

manufacturing)
Parameter Unit Guideline Value
Cadmium + Thallium mg/Nm>® 0.05
Dioxins / Furans mg 0.1
TEQ®/Nm’
Dust (other point sources including 3
clinker cooling, cement grinding) mg/Nm >0
Hydrogen chloride mg/N m’ 10
Hydrogen fluoride mg/N m’ 1
Mercury mg/N m’ 0.05
Nitrogen oxides mg/N m’ 600
Particulate matter PM (" (existing mg/N m’ 100
kilns)
Particulate matter PM o (new kiln mg/N m’ 30
system)
Sulfur dioxide mg/Nm® 400
Total metals mg/N m’ 0.5
Total organic carbon mg/N m’ 10

 Milligrams per normal cubic meter at specified temperature and pressure

b Toxicity equivalence factor

¢ Particulate matter 10 micrometers or less in diameter

4 Total metals are Arsenic, Lead, Cobalt, Chromium, Copper, Manganese,
Nickel, Vanadium, and Antimony

0Q030Q0539:36¢ 30G0059038|054p: (Air Emission Levels - for lime

manufacturing)

Parameter Unit Guideline Value

Dust mg/N m>® 50
Sulfur dioxide mg/Nm3 400
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Nitrogen oxides mg/Nm3 500

Hydrogen chloride mg/N m’ 10

 Milligrams per normal cubic meter at specified temperature and pressure

JRQ oo o0d0gad:eé ogdedogaS:qpianodcedeé: (Metal, Machinery and
Electronics)

JRo aeedoogapda]|ac:4¢ §0é[¢:0p5c§: (Base Metal Smelting and
Refining)¥®

3l ogccn e@:l $0005 §.cf: :39(\3&%005 (Lead, Zinc, Copper, Nickel and

:90ciqprogl O)jeod:paeRIadqpPi0} CG0de0
qeéu OD(gg[URZG(VS@é:?(E o?g@équ: O(f)O]DLOEG&)’JéS@ESC\?(Q)CéquZ 39(‘(}:][2@080’]"
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Aluminum) cog|qp: o:ﬁ[qlcﬁoo%o)é S

On

n

g%oqoﬁaoqésaaocf:oooﬁgoﬁqlcﬁqp: (Effluent Levels for nickel, copper, lead,

zinc and aluminum smelting and refining)

Parameter Unit Guideline Value

Aluminum mg/1 0.2
Arsenic mg/1 0.05
Cadmium mg/l 0.05
Chemical oxygen demand mg/1 50
Copper mg/l 0.1
Fluoride mg/1 S

Hydrocarbons mg/1 5

Lead mg/1 0.1
Mercury mg/1 0.01
Nickel mg/1 0.1

%® Environmental, health, and safety guidelines for base metal smelting and refining. 2007. International
Finance Corporation, World Bank Group.
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pH S.u.? 6-9
Temperature increase °C <3°
Total suspended solids mg/l 20
Zinc mg/1 0.2

4 Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the

point of discharge

oqoﬁcgoﬁaa%:aacg.asaoéoooﬁgoﬁqlcﬁqp: (Air Emission Levels for Nickel,

Copper, Lead, Zinc and Aluminum Smelting and Refining - Varying by Metal

Type / Smelting Process)

Parameter Unit Guideline Value
Acid mists / gases mg/NmS’al 50
Ammonia mg/Nm3 5
Arsine mg/Nm3 0.5
Carbon monoxide and carbonyls mg/Nm3 5
Chlorine mg/Nm3 0.5
Dioxins ng TEQ®/m’ 0.1-0.5
Dust mg/Nm3 1-5
Hydrogen chloride mg/Nm3 5
Hydrogen fluoride mg/Nm3 0.5
Mercury mg/Nm3 0.02
Nitrogen oxides mg/Nm3 100-300
Polyfluorinated hydrocarbons anode effects/ cell 0.1

/day

Sulfur dioxide mg/Nm3 < 50-200
Total fluoride mg/N m’ 0.8
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Total organic carbon mg/Nm3 5-50
Volatile organic compounds / 3

mg/Nm 5-15
solvents

® Milligrams per normal cubic meter at specified temperature and pressure

b Toxicity equivalence factor

JR9.) 9BdeaBondqoodcs: (Integrated Steel Mills)?

03@5.?5 oBoagglcrﬁ@é: oqorSC\?c'S@é: o%e(feors 05:1)93[@@030§<§ 05:39@@63
cogedgp:e adeadoogyed (Low-alloy Steel) 0o5cpSg:qp:0z¢ oncod:ngdglodep:a3
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g«ioqd‘Saaqésaeoémoggoqulcﬁqp: (Effluent Levels)

Parameter Unit Guideline Value
Ammonia mg/1 (as Nitrogen) 5
Cadmium mg/1 0.01
Chemical oxygen demand mg/1 250
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5
Copper mg/1 0.5
Cyanides (free) mg/l 0.1

%9 Environmental, health, and safety guidelines for integrated steel mills. 2007. International Finance

Corporation, World Bank Group.
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Cyanides (total) mg/l 0.5
Fluoride mg/l (as Fluorine) 5
[ron mg/l 5
Lead mg/1 0.2
Mercury mg/l 0.01
Nickel mg/1 0.5
Oil and grease mg/1 10
pH S.U? 6-9
Phenol mg/1 0.5
Polycyclic aromatic mg/1 0.05
hydrocarbons

Sulfides mg/1 0.1
Temperature increase °C <3P
Tin mg/1 2
Total nitrogen mg/1 30
Total phosphorus mg/1 2
Total suspended solids mg/1 35
Zinc mg/1 2

Standard unit

At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

0Q030Q0539:36¢ F0G0059035|034qp: (Air Emission Levels)

Parameter Unit Guideline Value
Ammonia mg/N m>? 30
Benzo(a)pirene mg/N m’ 0.1

Cadmium mg/N m’ 0.2
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100 (electric arc
Carbon monoxide mg/N m’ furnace)
300 (coke oven)
Chromium mg/N m’ 4
Fluoride mg/N m’ 5
Hydrogen chloride mg/N m’ 10
Hydrogen fluoride mg/N m’ 10
Hydrogen sulfide mg/N m’
Lead mg/N m’
Nickel mg/N m’
500
Nitrogen oxides mg/N m’
750 (coke oven)
Oil mist mg/N m’ 15
Particulate matter PMlob mg/N m> 20-50°
Polychlorinated dibenzodioxin 4 3
_ ng TEQ /m 0.1
and dibenzofuran
Sulfur dioxide mg/N m’ 500
Tar fume mg/N m’ 5
Volatile organic compounds mg/N m’ 20

® Milligrams per normal cubic meter at specified temperature and pressure
® particulate matter 10 micrometers or less in diameter
C .
Lower value where toxic metals are present
d .. )
Toxicity equivalence factor

JR9R a)gglsaqétrﬁlc}ecooézgézc?éc$: (Foundries)¥
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9 Environmental, health, and safety guidelines for foundries. 2007. International Finance Corporation,
World Bank Group.
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9§.000536p53506005605gdqp: (Effluent Levels)

Parameter Unit Guideline Value
Aluminum kg/ton 0.02%
Ammonia mg/l (as Nitrogen) 5
Cadmium mg/1 0.01
Chemical oxygen demand mg/1 125
Chromium (total) mg/1 0.5
Copper mg/1 0.5
Fluoride mg/l (as Fluorine) 5
Iron mg/1 5
Lead mg/1 0.2
Nickel mg/l 0.5
Oil and grease mg/1 10
pH s.u.b 6-9
Phenol mg/1 1
Temperature increase °C <3¢
Tin mg/1 2
Total suspended solids mg/l 35
Zinc mg/l 0.5

? Aluminum smelting and casting

b Standard unit

© At the edge of a scientifically established mixing zone which takes into

account ambient water quality, receiving water use, potential receptors and

assimilative capacity; when the zone is not defined, use 100 meters from the

point of discharge
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0Q050Q0539:36g IWE0E0059055|054: (Air Emission Levels)

Parameter Unit Guideline Value
Amines mg/Nrn%l 5°
, 3 200°
Carbon monoxide mg/Nm q
150
Chloride mg/Nm®> 5¢
Chlorine mg/N m’ 5t
Copper and compounds mg/N m°> 5-208
Fluoride mg/N m°> 5
Hydrogen sulfide mg/N m’ 5
Lead, cadmium and their 3 i
mg/Nm 1-2
compounds
Nickel, Cobalt, Chromium, Tin 3
) mg/Nm 5
and their compounds
400
Nitrogen oxides mg/N m’> 120°
150
Oil aerosol / mist mg/N m’> 5
. 1 3 20m
Particulate matter PM ¢ mg/Nm o
Polyc.hlorinated dibenzodioxin ng TE Qp /m3 0.1
and dibenzofuran
400°
Sulfur dioxide mg/Nm’ 50P
1201
20°
Volatile organic compounds mgﬂ\Im3 30
15"

 Milligrams per normal cubic meter at specified temperature and pressure

® Non-ferrous metal melting (aluminum)

¢ Non-ferrous metal melting (shaft furnaces)

4 Cold box molding and core making shop
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® Furnace emissions where chloride flux is used

f Thermal sand reclamation systems and solvent based investment foundry
coating, shelling, and setting operation

£ Higher value applicable to copper and its alloy producing processes

" Furnace emissions where fluoride flux is used

i Higher value applicable to non-ferrous metal foundries from scrap

] Ferrous metal melting (maximum emissions level considered on best available
technology base and based on cokeless cupola furnaces)

¥ From thermal sand reclamation systems / regeneration units

! Particulate matter 10 micrometers or less in diameter

™ Particulate matter emissions when toxic metals are present

" Particulate matter emissions when toxic metals are not present

© Ferrous metal melting (cupola furnaces)

P Toxicity equivalence factor

9 Maximum emissions level considered on best available technology base and
based on cold blast cupola furnaces

" Ferrous metal melting (electric arc furnaces); cupola furnaces may have
higher emissions levels (up to 1,000 mg/Nm3)

JROQSG 0| 00050006¢ oM PIBMSGcs: (Metal, Plastic and Rubber
Products Manufacturing)®

eelopl] omorgwooo%c}é spoooogorgo?$ogé:o?o§cx?8wé @crgsﬁsgqp:?ogé
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98 Environmental, health, and safety guidelines for metal, plastic, rubber products manufacturing. 2007.
International Finance Corporation, World Bank Group.



80053 me0§a005605q0S4p: (Effluent Levels)

€

Parameter Unit Guideline Value

Aluminum mg/1 3

10
Ammonia mg/1

20 (electroplating)

Arsenic mg/l 0.1
Cadmium mg/l 0.1
Chemical oxygen demand mg/l 250
Chromium (hexavalent) mg/1 0.1
Chromium (total) mg/l 0.5
Copper mg/1 0.5
Cyanides (free) mg/l 0.2
Cyanides (total) mg/l 1
Fluorides mg/1 20
Iron mg/l 3
Lead mg/1 0.2
Mercury mg/1 0.01
Nickel mg/l 0.5
Oil and grease mg/1 10
pH S.Ut 6-9
Phenols mg/l 0.5
Silver mg/1 0.2
Sulfide mg/l 1
Temperature increase °C <3°
Tin mg/1 2
Total nitrogen mg/l 15
Total phosphorus mg/1 5




50
Total suspended solids mg/l
25 (electroplating)
Volatile organic halogens mg/l 0.1
Zinc mg/l 2

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

oqoﬁcgoﬁaa%:aacggaaoéoooﬁgoﬁqlcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value

Ammonia mg/N m>? 50
Hydrogen chloride mg/N m’ 10
Nitrogen oxides mg/N m’ 350
Particulate matter PMlob (metal 3

mg/Nm 5
surface treatments)
Particulate matter PM¢ (plastic mg/N m’ 3
processing)
Total organic carbon (rubber mg/N m’ 80
vulcanization)
Volatile halogenated hydrocarbons 3

mg/Nm 20

(metal surface treatments)

100 (up to 15

tons/year solvent

consumption)
Volatile organic compounds (metal 3 75 (more than 15
. . mg/Nm
and plastic coating) tons/year solvent
consumption)
50 (drying

processes)
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Volatile organic compounds (rubber 3 .
_ mg/Nm 20
conversion)
Volatile organic compounds
. . P mg/N m’ 20-75%
(surface cleaning)

 Milligrams per normal cubic meter at specified temperature and pressure
® particulate matter 10 micrometers or less in diameter
© Facilities with solvent consumption greater than 15 tons/year
420 mg/Nm3 for waste gases from surface cleaning using volatile organic
compounds classified as carcinogenic, mutagenic or toxic to reproduction; 75
3 :
mg/Nm-™ for waste gases from other surface cleaning

J’\)f?g U)OS(?E:CRI(SCR:OQ?_S:?.(?} 33@0:33(\)(73@6@?509@: QBOSC\?(S@E: C\?(SC$:

(Semiconductors and Other Electronics Manufacturing)??
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9§0005mapS330¢005605g|054qp: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/1 50
Adsorbable organic halogens mg/1 0.5
Ammonia mg/l 10
Arsenic mg/l 0.1
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 160

9% Environmental, health, and safety guidelines for semiconductors and electronics manufacturing. 2007.
International Finance Corporation, World Bank Group.
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Chromium (hexavalent) mg/1 0.1
Chromium (total) mg/l 0.5
Copper mg/l 0.5
Cyanide (free) mg/1 0.1
Cyanide (total) mg/l 1
Fluoride mg/1 5
Lead mg/1 0.1
Mercury mg/l 0.01
Nickel mg/1 0.5
Oil and grease mg/1 10
pH S.U.? 6-9
Selenium mg/1 1
Silver mg/1 0.1
Temperature increase °C <3°
Tin mg/1 2
Total phosphorus mg/1 2
Total suspended solids mg/l 50
Zinc mg/1 2

% Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

Qoﬁcgoﬁw%:saeggaaoéooo%oﬁqcﬁqp: (Air Emission Levels)

Parameter Unit Guideline Value
Acetone mg/Nm>? 150
Ammonia mg/N m’ 30
Arsine and arsenic compounds mg/N m’ 0.5




CE

Hydrogen chloride mg/N m’ 10
Hydrogen fluoride mg/N m’> 5
Inorganic hazardous air pollutantsb mg/N m’> 0.42
Organic hazardous air pollutantsb mg/N m’ 20
Phosphine mg/N m’> 0.5
Volatile organic compounds® mg/N m’ 20

 Milligrams per normal cubic meter at specified temperature and pressure

b Industry-specific hazardous air pollutants include: Antimony compounds,
Arsenic compounds, Arsine, Carbon tetrachloride, Catechol, Chlorine,
Chromium compounds, Ethyl acrilate, Ethylbenzene, Ethylene glycol,
Hydrochloric acid, Hydrofluoric acid, Lead compounds, Methanol, Methyl
1sobutyl ketone, Methylene chloride, Nickel compounds, Perchloroethylene,
Phosphine, Phosphorus, Toluene, 1,1,1-trichloroethane, Trichloroethylene
(phased-out), and Xylenes

 Applicable to surface cleaning processes

c..C QO-\

JG Q§000gpd: 069889 (Waste Management)

JGo ao%éaoég§oo°>ogé: Séa‘%%ﬁogﬁcé;: (Solid Waste Management Facilities)?”

gc?owoo)g qp 23203 C\)(D@/G&G[E)OC /E)@ /ogcc) 3/ c;cqoé@c | e@qg§oo§@§ |
Qo eoo??c @0‘7’8 oaaqp @c @ @cooq?mc[:c ¢ 8:°L°q|c7398 @5 oooa [§ goaofloo
$oo§39@csga§c oaooﬁcx?oc§ gc?oo)oo@ qpP: 8@8$\ Qéc%:qp:ogé gﬁcof;:gg%

QJ(Y)O? C\?(Dt?’)ﬂ@@ll OD(DS(BCGT)C\?OC§ ODCDOOSQC\?(YD g?})@(ﬂgé:@@@@ogﬁ Q?(SG&)OC

N

08

N N <

gooqp: (Relevant Industry Guidelines) ogc sfaozm.ocoagu Qﬁai?occ?:mc(ggsgogtﬁ

< N c._c < N [o] < N < < N

X eeloplczlotebl Yoo elonlabloatc X -He T ol =Eolotorlonl-Tos ol (ol o~ esaomewg[g)o']saor%&
G50op3-

9 Environmental, health, and safety guidelines for waste management facilities. 2007. International Finance
Corporation, World Bank Group.
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g%o?osaoqésaaoéooo&?os%ﬁqp: (Effluent Levels - for landfills)

Guideline Value
Hazardous Waste Municipal Solid
Parameter Unit Landfills Waste Landfills

Daily | Monthly | Daily Monthly

Max. | Average | Max Average
5-day Biochemical
oxygen demand mg/l | 220 56 140 37
Ammonia mg/1 10 4.9 10 4.9
Aniline mg/l | 0.024 0.015 - -
Arsenic mg/1 1.1 0.54 - -
a-Terpineol mg/l | 0.042 0.019 0.033 0.016
Benzoic acid mg/l | 0.119 0.073 0.12 0.071
Chromium (total) | mg/l 1.1 0.46 - -
Naphthalene mg/l | 0.059 0.022 - -
p-Cresol mg/l | 0.024 0.015 0.025 0.014
pH S Ul 69 6-9 6-9 6-9
Phenol mg/l | 0.048 0.029 0.026 0.015
Pyridine mg/l | 0.072 0.025 - -
Total suspended mg/l 88 27 88 27
solids
Zinc mg/l | 0.535 0.296 0.2 0.11

4 Standard unit

0Q030Q05329:36¢ 30E0059033|054p: (Air Emission Levels from

incinerators)
Parameter Unit Guideline Value®
Cadmium mg/m3 0.05-0.1 (0.5-8 hour average)

Carbon monoxide

mg/m3

50-150




000

Hydrochloric acid mg/m3 10

Hydrogen fluoride mg/m3 1

Mercury mg/m3 0.05-0.1 (0.5-8 hour average)
Nitrogen oxides mg/m3 200-400 (24 hour average)
Polychlorinated

dibenzodioxin and n% 3 0.1
dibenzofuran TEQ/m

Sulfur dioxide rng/rn3 50 (24 hour average)
Total metals rng/rn3 0.5-1 (0.5-8 hour average)
Total suspended particulates mg/m3 10 (24 hour average)

? Applicable to both municipalsolid waste and hazardous waste incinerators
b Toxicity equivalence factor
< NP Q N c o¢ N C O co
OOHAROCHE OLPOD GVINMIVCEPCROCHIQIIY 0YOIFAIIGITD GNPV
g%oéogé:qp:m: 8:%@8:@@0&: ogo&icooem @o (Incinerator Bottom Ash) §<§

Q < 0Q__ N Q <..9 Q Q Q
%@0:@@0:390}]@ 390303386{]0:0? GOO:S’B(%GT)OOG%G@OC: iovlopl~ovicrl~ooplonicrloonH
Q

ooégp:go e@%éqﬂé ew:sag.)epcﬁ%’l g.%oo%ogé:qp:cr\go% oo%o:c@cc::c?cf: cg%oo%@cc::
[SlepSaepSt

JG.) @sodeq 0§oce crdecs: (Wastewater Treatment Facilities)®

<

C\?G§€1808(736ﬂ03| 828026612(\?60$Z§§ 0)083?0?8C$24ﬂ0:? C%O'S%C\)Oaé g%oo

eqe%:qp:c?g OD%O)CCZOD@? OU%?%OO%GGI&%ZOD%O)EOD&? QP(SC.%ZQPZ(TO)(% gﬁmé:&ﬁqcﬁqucﬁe
C\%(f):?’)(ﬂ@éll mé:&;%q(ﬁm%c%:qpm% G@GOTGG].S’QO(;EZO% eg%oo%g 8((\\))’.)6616”02?(3

< <

@@@G:S:mézeq (Contaminated Storm Water) gp: @l@éw%oﬁ@&c\?éc%qp:ogé
C\%(73§ooq|c§ ':qeéu Qﬁqﬁcg’:mc(psgog(ﬁ g%o?orgsgqp_g sgsocf:oaos?oqujngqp:?o

< < ’] [o Xy C <
GS@OODGGO[;)O SQU?CS @90)03&-

%€ Pollution prevention and abatement handbook. 1998. Toward cleaner production. World Bank Group in
collaboration with United Nations Environment Programme and the United Nations Industrial
Development Organization.
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Q‘fxo?osfﬁqéiﬁ@oéooosgaofsqﬁqp: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50
Ammonia mg/1 10
Arsenic mg/1 0.1
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 250
Chlorine (total residual) mg/1 0.2
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/1 0.5
Copper mg/1 0.5
Cyanide (free) mg/1 0.1
Cyanide (total) mg/l |

Fluoride mg/l 20
Heavy metals (total) mg/l 10
Iron mg/l 3.5
Lead mg/l 0.1
Mercury mg/l 0.01
Nickel mg/l 0.5
Oil and grease mg/1 10
pH s.u.? 6-9
Phenols mg/l 0.5
Selenium mg/l 0.1
Silver mg/l 0.5
Sulfide mg/1 1

Temperature increase °C <3P
Total coliform bacteria 100 ml 400




O()?

Total phosphorus mg/1 2
Total suspended solids mg/1 50
Zinc mg/1 2

% Standard unit
® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge
%osa?gésaéqp:z&c% 33@9_5331&03@%035@8: (Biosolids and Sludge Disposal)*i eqan%:
¢ < S S e .S .. 0 ¢ ..Q Q e g9, 0o ¢ ¢Mm¢,
QJOCHAVOCHIGPIO  IPHPOIEOGPIN)  Q§OOEPORC eqwmo?oo[g. e@%gshoo@c,
(®] cC 0.0 c o < C N N N < O o C NN
ovllalon) e:ﬁ;{lmao:@c: CODCEHMINERII 3$POIKOQ:O)D saaooaaeooom@@e@ewo
(ﬂoéoggé:qp@é sscu?c'éoa%éep oToéogé:qp:cﬁsgq'?sgemcﬁ ecg_pql@:ec?oog
Q N N N C (®] N o ¢co ° C ° o¢ N
e@aocgo@@gooog@:sa@@ ovllealon) ogmcm:eq:o?:e@@@o@@o) 390,?:@[.?003@n
em(ﬁoqméz%$qjcﬁm$$:qp:cf§ cfé(f)a?oqeé-

a

Parameter Unit Guideline Value

Arsenic mg/kg 75
Cadmium mg/kg 85
Chromium (total) mg/kg 3,000
Copper mg/kg 4,300
Lead mg/kg 840
Mercury mg/kg 57
Molybdenum mg/kg 75
Nickel mg/kg 420
Selenium mg/kg 100
Total coliform bacteria gb 1,000
Zinc mg/1 7,500

* Dry weight
® per gram of total solids (dry weight)

bo Use and disposal of sewage sludge. 2006. Title 40 Code of Federal Regulations Part 503, United States
Environmental Protection Agency.
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J9  eg[eseofgé: (Water Supply)
J90  eo000303:e6 0§0Ce00dcs: (Potable Water Treatment Facilities)®

[60qp:1 cqsqp:l eqeconCmsgp:  a360r05 e@emcﬁeqesmé:cgoqp:@
eqn% 3909@@ méoorgeooo coo%eooo(ﬁoézeqoo%o)é@cﬁéaagﬁc%‘?:.?cf espo%o)(ﬁén
ogéc%:or%ogé gﬁmé:gg%qcﬁqp:(ﬁ Bd§0qepdIl coxnndad:eq (68(s|:[aS:0s0qp:eN
Gqsaqéeseog:ooé sae%[:ooozsaaoé eoooorgoézeq éch$o°>93$:qp: (National Drinking
Water Standards) o3 (0pS8qepSi equoscadcs:qp:e ogcﬁ%’leooo 3§0032§04/2:03
con:aaepodean glodoges: JloSBS: §/6f BoeSordeqs:8me3as w§:08(:
we[gmesacol 905 Séa%@qeéu CEOEOMDEQP:Q ogo%%’leooo 32500324 0G0: 03
c6060005(3: e@c‘ég%oéqeén

JB  =c[gdmesonndmnadsl o0§esonleadlep §[8:03:0005¢ (Infrastructure and

Service Development)

J8o  o0eobayrcneeq:codes: (Shipping)™
oﬁméoae:f)oqp: (Ships Used for the Transport of Bulk Cargo and Goods)
eqe@)occ::ogo:meq:§cfog$:03§:csq:cx?ﬁcc%:qp:ogé Qﬁm&:gg%qlo%qp:o% C\%cﬁc?oqeéu

Y < Qo CN(C & C cr~¢ c Oo¢C O¢ C o C C [N C
@@09@:quoea§§@c:| ooe:no@caoc@c:.?gooer:ooe:@czl sa[éozaoome:QPoc§:qusaogm
oc¢ & (o X (o X C C OCo o (N crc
©03 (| G. J) - 2060308001 OOMB:&E 00007 oogesoooo[éc: (Ports, Harbors and
Terminals) ol coé:gg:%qlcf)qp:cfécoé:emo&l e ensd 33@@30339@0: (‘éeaoocc:@cc::
c O C cC O¢ [} C C [o X s OC C ° C (S co
&G 2COPIC(RCICEP MDQEOGP:IIORM @03 (J.0.3) - G§$0O:&C GEEROIM$ WY

< ¢ ¢

o%c;c?oéo)sc?m?oc‘?: (Crude Oil and Petroleum Product Terminals) ol mézgg:%qlcrg

N

qp:()%C\)é:GOOOCS C\%OSéOU{ICEO:?ZQ@éII @éogé:eqe@;oé:a%:ogxmwéoaezﬁo
qp:oaé %GMEGQ:O%@:SO@I GG]_GE)’JE:(%GSO’)EGGF%%@2?52828’.}?@ QI?CYS(X)’.)ZODé

c ¢ c Oo¢ Qo _¢ C C ¢ O C C .
0050430 CVCEP NIFIEOICHMERY CVIOF Qs (Environmental Performance

Requirements) o(t:) cx%o%oc;aooégo%qeéu oc%sfa[g)é @@é@é@%&p eqmé:a?l:ogé

& Pollution prevention and abatement handbook. 1998. Toward cleaner production. World Bank Group in
collaboration with United Nations Environment Programme and the United Nations Industrial
Development Organization.

&) Environmental, health, and safety guidelines for shipping. 2007. International Finance Corporation, World
Bank Group.
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agoraonagé §&EomommonSiqSiqpiops coSGoontanpd voSofioySedSep 200800
< < O < o _¢c N o] N Q N9 ¢ O (o] <
@gho:aumqp:crem@: QVO§2§ el sgemsgo:@g D1 IPOWEE OQIIGE0RII0RM
< < N o OCo < < N < . .
I {eelesiceob) @qﬁo)gg@:qp:.?qomoom@ International Convention for the
Prevention of Pollution from Ships - MARPOL &\ Annex I and IV o']a)org(j;ogqlogqp:
(o] N Q_¢ < o _¢ N < < € c ¢ cOo
OPOOPO: CPOI§IAEROI 3PSO DO EOEID @oog@:qul Q0EIIICAICH QONEEIND
N c O sl . . .t N & TO O _C9 O N
0000 0BR:Iegqp: (Maritime Diesel Engine Emissions) ¢ 006050601 §) 329056:9005
<

(Shipboard Incinerator Emissions) ¢ ogo%%’leooo o?orgcgorgsas%:saegoo%‘sﬁ é%@é%c?:qu
§§008w(f)ej MARPOL &\ Annex V1ol woggaogqlcﬁqp:()?e C\%cﬁ@qeéu

J.G. J 206052330 988m§:§c§ 985é06mo:c\?50$: (Ports, Harbors and Terminals)@°

n§ogodiad s8aopdBemnieqrmaged miaguSeq:ediep s88m8: 060b
988m§:§c§ agﬁéoéoooqu: ooéeaoocrgsqzo?ﬁc$:og5 Qﬁm5393§qj(r3qp:d$ 0‘%0’3@0
qeéu o?féogé:qp: 8@@%@@8“ Gq§§c§eoo?ogé:qp: 8éa§§[§5:| a?lzooé a'aooésaql
GcoSBS: B8ms:eepds

& Co cC ¢ . .
MDB:EEPODAEITD CCOMQeapOcsqp: (Ship Support Services)
(poeo - cgjﬁom GaOOC)! g$°oogogé:§é:g$°oéeqq|o: g%o?orc)@é:s’ao']aaoé Onshore

n Cn

Operations L?cf: OJGO%’DG(Y?P(YSSR:QI@E: (Ship Berthing) c§<§ aSSéGoooéoR:@é:
(Maintenance Dredging) wea%o[c:)[@508$:03§:[§5:/ cxg$:oo§ @[@5@53 (Dry Dock)
molamoé Waterside Operations C\?(Q)C$:O% sgo:illzoéooéu aSﬁmé:q?(Scc%:qp:sﬁ
< C < < C . . (N co [N
Q0O0I6) 940000360 9400056 (Stationary Effluent Discharges) 32§p5:c05§00p0
(poen - g%oo%eeﬁcf: Sseoézc;q (Storm Water))u a%:@o:gci?org (Discrete Point Source)
o C Q C < C C [N C < C <
© 6QYICE&C ©:80C:6E) (Storm Water) QP §§9Q02EPARRC emme@o@oﬂl 9§0005326)20
@wéwog?ogqlﬁgqu (Source Effluent Levels) 093 C\%(ﬁ@qeésa@é aaeogeogmézgg%
C oc¢ C C o [o XY C < C o < Q ¢ N
q|ooo'] ®Q3 (9.0) - CQPOICQOIFP:FEE VTP COBPYSF|OIGTOPCODI: COMD§IEODI -

9800053epSm50§005¢055i05¢p: (Effluent Levels)

Parameter Unit Maximum Concentration
Biological oxygen demand mg/1 30
Chemical oxygen demand mg/1 125
Oil and grease mg/1 10

& Environmental, health, and safety guidelines for ports, harbors and terminals. 2007. International Finance
Corporation, World Bank Group.
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pH S.U? 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

* Standard unit

J.G Q d{l$:eocq:cmc§cqao§ﬁc\?50$: (Health Care Facilities)@9

sseogeogespo']o?eoo:sh@:c}é eao:q"]eao:a%: (Small Inpatient Primary Care
Hospital, e@oéegpcﬁeqxeam (Assisted Living) .?(S @oooogé‘cep(ﬂ(rfeeo:é’n
(Hospice Facility) C\?50$:q|02010500é cq$:eoeq:o$eaooéga35c$:qp:ogé Qﬁ
mé:%$q|<ﬁqp:o§ C\%(ﬁs?oqep_gu oq|$:aoeq:eméegp(f)gfsaeoooﬁsa%@[cpﬁcc%:qp:@é
Go Gao:ood‘Saccé&p mcgzg)a%:qp:?cf: em:o?emw§q35c$:q|o:| eq?;c%(ﬁl c;og:c\?uoomg
qéc&qp:mé: clocaogSi @ﬁqﬁc%smc{g};s’aogcﬁ g%o?ogsraqéc?cs o?ogcgorgsgzﬁ:):

N C N N < C ’] (o Xy C N
39G8°’33€O(°3 ODU)?U)QJO’JGHO:?O GGB’.)O’.)GO’.)[(:)O 390?0: [(:90)03@-

98000536pSm50§005¢05505¢p: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50

Cadmium mg/1 0.05
Chemical oxygen demand mg/1 250
Chlorine (total residual) mg/1 0.2
Chromium (total) mg/1 0.5
Lead mg/l 0.1

Mercury mg/1 0.01
Oil and grease mg/1 15

pH S.Ut 6-9

& Environmental, health, and safety guidelines for health care facilities. 2007. International Finance
Corporation, World Bank Group.



O()(Z

Phenols mg/1 0.5
Polychlorinated dibenzodioxin and b

_ ng /1 0.1
dibenzofuran
Temperature increase °C <3°
Total coliform bacteria 100 ml 400
Total suspended solids mg/1 50

% Standard Unit

b Nanogram

© At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

0Q050g0538:36¢ 380E005905|054p: (Air Emission Levels - for Hospital

Waste Incineration Facilities)

Parameter Unit Guideline Value
Antimony, Arsenic, Lead,
Chromium, Cobalt, Copper, mgﬂ\1m3a 0.5
Manganese, Nickel, Vanadium
Cadmium + Thallium mg/Nm3 0.05
Carbon monoxide mg/Nm3 50
Hydrogen chloride mg/Nm3 10
Hydrogen fluoride mg/Nm3 1
Mercury mg/Nm3 0.05
Nitrogen oxides mg/Nm3 200-400°
Polychlorinated dibenzodioxin and ng/N m>¢
dibenzofuran TEQd 01
Sulfur dioxide mg/Nm3 50
Total organic carbon mg/Nm3 10
Total particulate matter mg/N m’ 10




o200

 Milligrams per normal cubic meter at specified temperature and pressure

® 200 mg/m3 for new plants or for existing plants with a nominal capacity
exceeding 6 tons per hour, 400 mg/rn3 for existing incinerators with a nominal
capacity of 6 tons per hour or less

“ Nanograms per normal cubic meter at specified temperature and pressure

d Toxicity equivalence factor

J85  BoouSsé 8§:a30:c9Sc4: (Tourism and Hospitality Development)*

Bo00dI Bos:esesap! 3(e0:00p5:86503E6q: 0§ca00 R CEq8E BO:
meonodemregiepddeq:  pcsigpramilmol  3onudscaq:iogaiapScsigpiagd
T)|coS:pg3qIoqPiod CBadgraERsl BsRolgOCsiqpie ggodeqsE Sagoeq g§Rody
QPR 2060:§:09) 0§0E¢os(0¢ c32005665(00] g§0053aR5F0E 2005605505Gp:

o] C Qo C C <
€1§1€3’3’.)C 068@008(7)6188-

8$.°?°5@q1°_5@w5w05905q|cr3q|0: (Effluent Levels)

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/1 50
Chemical oxygen demand mg/1 250
Oil and grease mg/l 10
pH s.u.? 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

4 Standard unit

© Environmental, health, and safety guidelines for tourism and hospitality development. 2007. International
Finance Corporation, World Bank Group.
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JB.9  qoon:deaonéeq:opdcs: (Railways)®
qooo:%eaooéeq:sae@ésaeaooo%ass% ooéeaoooo@é §808$303§:[§8:Q?50$:qp:
30l3oé a?lzooét?@dg%@éwcﬁo%%eaooéeqm?@C& §5

Gp
Q%L% QCD)(S @é:l @@J:@US?(%E:&%EGPQ?SC%:({P:I qooowmeaflc:?é qooo:qp: O[O
03§:035:

8C:03 0lmwol  qoooiondeslCigpiacomiqoonigp: 038:036:[8:00cs:
2 9 P:s §002:qp $ ROcs

¢ .coc. o¢
SQC(HC(BCSQQC

. e, .S & 0 Q_¢ N . ¢ 9¢. 08¢

qPioge  gcosipgeglosqpio}  Godgaqepdi  qaoai(gfgSadsiolereqicpiesigp:
(Metals Machining, Cleaning, and Plating and Finishing Processes including
Painting) ¢ og(f)%eoao g%qﬁ@@@:@éoﬁwcﬁsj ngocﬁecsg[g)o'] g%oqorgsgqé
@méwog?ogqj(ﬁqucfé C\%(TS§O€1®§-

8%090539@396050305903%734{]0: (Effluent Levels)

Parameter Unit Guideline Value
Aluminum mg/1 3
10
Ammonia mg/1
20 (electroplating)
Arsenic mg/1 0.1
Cadmium mg/1 0.1
Chemical oxygen demand mg/1 250
Chromium (hexavalent) mg/1 0.1
Chromium (total) mg/1 0.5
Copper mg/l 0.5
Cyanides (free) mg/1 0.2
Cyanides (total) mg/l 1
Fluorides mg/1 20
[ron mg/l 3
Lead mg/l 0.2
Mercury mg/1 0.01

© Environmental, health, and safety guidelines for railways. 2007. International Finance Corporation, World
Bank Group.
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Nickel mg/1 0.5
Oil and grease mg/1 10
pH s.u.? 6-9
Phenols mg/1 0.5
Silver mg/l 0.2
Sulfide mg/l 1
Temperature increase °C <3°
Tin mg/1 2
Total nitrogen mg/l 15
Total phosphorus mg/1 5

50
Total suspended solids mg/1

25 (electroplating)

Volatile organic halogens mg/1 0.1
Zinc mg/1 2

4 Standard unit

® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the

point of discharge

JBEB  ecos88cydes: (Airports)®

ccoadd (Commercial Airports) coScsigp:ozc 0)|c0d:n3§3105¢p:03 c30540
QoS eeouxod[o)[o€aB:038:(8S: oS s:mulmmoc  ecoe(mnc:a88:038:9c05cs:qp:
205 o35 (J6.9) - ecogp:ad:apbe§: (Airlines) ol  c0d:pg§g05gp:a3
o%ﬁ@oqéo?:qeéu em9850350$:qp:ogé saqp:of?:oa%wéa%qp:? ogcrgejopaé
Sayeagp: 9opd:038:9005:(8S:8¢ 20§0E(8C:0§09P:03 c5qPIAT0S 95000532605
?a0GqP: 00500565008 gadaepdil BBoopd:60r05 08:(82:986050 8axeass B:a0c:eq

(Storm Water) qp:o% e[éeoTeq (Surface Water) o% o%(ﬁ%(ﬁg%o?ogcgjé esaocﬁew%[g)o']

& Environmental, health, and safety guidelines for airports. 2007. International Finance Corporation, World

Bank Group.
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9§000SmapSmand  w0SeoSqnSepind  oSsoaupimBE  mecgangarSing§aoSd
ooc?:g (0.0) - 0905%0539%:33@%9@8@ mé:%$q|cﬁqp:c$mé: C\%orgﬁ,oqeé-

g«ioqd?)aaqésaeoémoggcﬁqlcﬁqp: (Effluent Levels)

Parameter Unit Maximum Concentration

Biological oxygen demand mg/1 30
Chemical oxygen demand mg/1 125
Oil and grease mg/l 10
pH s.u.? 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10
Total phosphorus mg/1 2

Total suspended solids mg/1 50

 Standard unit
JB.q  ecoeoné:ad:cpdes: (Airlines)®
Q c ¢ c C c ¢ '] C Q c _ ¢ < C ¢c Oo¢
o§:0p0s¢ msmonCang cpScéiaaclemod  8&:00pdssmsonarud(nt:a3d:
o [N ¢ _C Y C c OC O¢ [N C < . .
Sesoneqapdosigpisé  erowood(o|[0€ad8:036:(8¢:0p5cs:  (Engine  Services,

Accessory Parts Overhaul, Aircraft Washing, Aircraft Repainting, and Testing

N C C < < o Q ¢ N (2 cC O0¢C O¢ N
©20p0) qP:ogC Qﬁmesg’gsﬁlmqpsog CQOO§§6R0I @@:m:@)l@cmq?:wezﬁa?oc.?:
C

qpra& 0BoSpBemn co§olaens-

g<§090339qé3390c§m05903q|cr3q|0: (Effluent Levels)

Parameter Unit Guideline Value
Aluminum mg/l 3
10
Ammonia mg/1
20 (electroplating)

¢ Environmental, health, and safety guidelines for airlines. 2007. International Finance Corporation, World
Bank Group.
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Arsenic mg/1 0.1
Cadmium mg/l 0.1
Chemical oxygen demand mg/l 250
Chromium (hexavalent) mg/1 0.1
Chromium (total) mg/l 0.5
Copper mg/l 0.5
Cyanides (free) mg/1 0.2
Cyanides (total) mg/l 1
Fluorides mg/1 20
Iron mg/l 3
Lead mg/1 0.2
Mercury mg/1 0.01
Nickel mg/l 0.5
Oil and grease mg/1 10
pH s.u.t 6-9
Phenols mg/1 0.5
Silver mg/1 0.2
Sulfide mg/1 1
Temperature increase °C <3°
Tin mg/1 2
Total nitrogen mg/1 15
Total phosphorus mg/1 5

50
Total suspended solids mg/1

25 (electroplating)

Volatile organic halogens mg/1 0.1
Zinc mg/1 2

4 Standard unit
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® At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

0QO50Q0538:36¢ F0E0059055|054p: (Air Emission Levels)

Parameter Unit Guideline Value
Ammonia mg/N m>? 50
Hydrogen chloride mg/N m’ 10
Nitrogen oxides mg/N m’ 350
Particulate matter PMlob(metal 3
surface treatments) mg/Nm >
Particulate matter PM( (plastic mg/N m’ 3
processing)
Total organic carbon (rubber mg/N m’ 80
vulcanization)
Volatile halogenated hydrocarbons mgﬂ\Im3 0

(metal surface treatments)

100 (up to 15
tons/year solvent

consumption)

mgﬂ\Im3 75 (more than 15

tons/year solvent

Volatile organic compounds (metal

and plastic coating)

consumption)
50 (drying processes)
Volatile organic compounds (rubber
_ s P ( mg/Nm® 20°
conversion)
Volatile organic compounds
¢ P mg/N m’ 20-75%

(surface cleaning)

 Milligrams per normal cubic meter at specified temperature and pressure
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® particulate matter 10 micrometers or less in diameter
© Facilities with solvent consumption greater than 15 tons/year
420 mgﬂ\Im3 for waste gases from surface cleaning using volatile organic
compounds classified as carcinogenic, mutagenic or toxic to reproduction; 75
3 :
mg/Nm"~ for waste gases from other surface cleaning

JB.0  c0d:em050pS[gé:codes: (Roads)®

o

oero:qp:.?cf: W%:Go:tf)or"amo: wolaod @GO“GO’C\)Q" @qp (Large and
Sealed Roads) GGOOSC\?S@EH 393"3:[(3){@3@@ @ocw @5 C\?50$°q|0°og§

Qﬁmé:@@qcﬁquéﬁ c\%(ﬁ?oqeéu mé:emcﬁcqoeqm?éc$ 29:0920 orﬁ[:e c?c
o>c°>cq|é:ooé c\?80$:qp:ooé m§§ (Jo) - eaoo(f)c\?éesl,og S: o?ooq?o[:c.
(Construction Materials Extraction) ol mé:&;c?qjcﬁqp:cr%mé:emcm woéo$eaoo§ﬁ

0

GO:ODé G§€p&ip:§(§®5(\?]é:@&y.) C\P(SC$2&{P:OD@C 0)0(%5 (J .0.0J) - ODCTS:)?Z@?SDGGPE:&%S

c\?5c$: (Retail Petroleum Networks) ol mé:&g%ql(ﬁqp:cﬁme:emc: cx?ore)qo

cqéf:a?:qeéu mé:qp:?o g%o?ogs'aqé?cf: o?orgcgog)sse%:asegcqp: ogorggpoé a300n
ooégp:c;ooo g%@o% eﬁqlc;oa%mé: ogz@azgci?ogg 8(&))96618(3:?(5 o°>:eoc°::c;q (Storm
Water) qp:§cfoogwcr36j eaaoogeeg[cj)o'] g%oqogsaqéegaoé: ooorgg;o%qlcrgqp:?é:
sgeogcogoa§:£§q|(rso'] oo(%:g (0.0) - oqo&go%s@%:a@egea%éqa mé:&ﬁqlcﬁqpm%
C\303§0qeéll gﬁcgéc%mc{paaogcrg g$¢o?o§:39qé sgaoct;ooorg?o%qlcﬁqugn 63000
coS[30lec3S: [B8aps-

9%0?0839@399050003903%73%: (Effluent Levels)

Parameter Unit Maximum Concentration
Biological oxygen demand mg/1 30
Chemical oxygen demand mg/l 125
Oil and grease mg/1 10
pH S.ut 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10

% Environmental, health, and safety guidelines for toll roads. 2007. International Finance Corporation,
World Bank Group.
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Total phosphorus mg/1 2

Total suspended solids mg/1 50

 Standard unit
J ooggloa:eo%o?oﬁcxﬁ[a:)é: (Mining)
Jno  ee00mapdes:ogpdicnosapd(gl:cpdeg: (Construction Materials Extraction)?®

on}:eoqpcﬁl oo&ﬁ:eoq_p(ﬁl bl eoqporgoq& §eo:! o>0qléec3q|005| eqpeoqpcrsl
B8 GOT3$chp<73.§cf eqoﬁoﬁl:eoqp(ﬁe@qp:l (Limestone, Slates, Sand,
Gravel, Clay, Gypsum, Feldspar, Silica Sands, Quartzite and Aggregates,) 0’}0%@000
eaoocﬁcqﬁeq:cqﬁc&a{;:ogé:qp: o?orgcx?f)@é:?cf: csoqporg@: (Dimension Stone)
[N C Q° C (‘° [o] N Q° N C o o Qo _¢ N C C o C°
ogmcx?o@c.cqocc?,ogogc Qﬁcoe,ggs?qlmqp,o? QQOD§IEE0I GIODMYOECE0QPO:
C C C cC ¢ o C C ¢ . ¢ C cOo
oqoocx?o@c:cx?occ?:qp:m Qe_la@rsgo:@sc; 0§00CEOEOWD sae@omsa@o: Cleslonly]
eoa%cué: wé:cqﬁc&qp:g ogcﬁﬁem g.s%o?orgssqéqp: (Dewatering Effluents) ogé
afﬁé:@as@é (Suspended Solids) E:xf:eo:go d]oéd]ooén g%oo%eq?cf 8:aoc°::eq (Storm
Water) g%oqo%gfqp:o% 939005905@01 ggroo?orgsgqé saaocf:oaorggaorgqjogeno: q%’lesaoé

Qo < < <
00G300C 8(73618&-

8?9.0?0539@303050305905%5@”0: (Effluent Levels)

Parameter Unit Maximum Concentration
Biological oxygen demand mg/1 30
Chemical oxygen demand mg/1 125
Oil and grease mg/1 10
pH s.u.? 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/1 10

2 Environmental, health, and safety guidelines for construction materials extraction. 2007. International
Finance Corporation, World Bank Group.
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Total phosphorus mg/1 2

Total suspended solids mg/l 50

 Standard unit
Qﬁagﬁc$:og§ oq_>o'3cgor"3:a;>?32::zac;g° - (ﬁﬁ%{p: (Fugitive Dust) ogcﬁﬁeooaé:
398(7)618:@03?’) e@@:cx?ﬁcc%: (Earth  Works) cgéc:?:oﬁ?:oogogé:qp: crc?’cczogos
330?:@{@5@0? m&c&@eméeqsq@c:?:qp:@éwéu o?ogcgorgsa%:saegaqp: 070:8:
moogcﬁ@é:‘?c:; 08$:q|[5[§8:o%ogé sseogeogmé:gg$q|o§o'] ooc%:g (0.0) - o?orc)cgorg
s@%:s@egoec%éqa mé:ggc%qlcﬁqp:?ésgé” C\%cﬁ?oeeooégcﬁqeén
J9.) oRYE:sé og:oqadogpdiqp: 005cpSeicodes: (Ore and Mineral
Extraction)G@
e@emcﬁwggpa:eo%@é:§5 wé:mé:gcf:ooggpe:eo%@é: (Underground and

Open-Pit Mining)i Alluvial Miningi Solution Mining &¢ 0&cond[QE§ 03eo0ne

orPL:[§§: (Marine Dredging) or%ogé Qﬁmé:gg$q|(ﬁqp:(f§ c\%cﬁ@oqeéu G&)’J(YSC\?(Q)GGF

0.380§:o§:og>é:qp:ogé @%@5:0905098@8: o?f)c:%:sgogcﬁ o>o<c§§ (Jo)- eaoocﬁcpﬁeq:
0gpd: aodcvd(eé: (Construction Materials Extraction) clood:pasg|odgp:od c3ndsn
cqcfd?:qeéu @o.?éc%mc(psgogcﬁ g%ocgorgsgqé ssaocf:oao%g;c%qjcﬁqu?a
53003603G0lm038: 382005
28.00053qp5=80§005605g05¢p: (Effluent Levels)
Parameter Unit Guideline Value

Arsenic mg/l 0.1

Cadmium mg/1 0.05

Chemical oxygen demand mg/1 150

Chromium (hexavalent) mg/l 0.1

Copper mg/l 0.3

Cyanide mg/1 |

Cyanide (free) mg/1 0.1

Cyanide (weak acid dissociable) mg/1 0.5

e Environmental, health, and safety guidelines for mining. 2007. International Finance Corporation, World
Bank Group
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Iron (total) mg/l 2
Lead mg/l 0.2
Mercury mg/l 0.002
Nickel mg/1 0.5
pH S.u.t 6-9

. <3 degree
Temperature ¢ differential
Total suspended solids mg/l 50
Zinc mg/1 0.5

4 Standard unit
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aps®eun: (Unit Table)

Unit Expression
°C Scale of measurement for temperature
ADt Air dried metric ton (weight measurement for selling of
pulp and paper)
g/t e-PVC | Grams per ton emulsion polyvinylchloride
g/t s-PVC | Grams per ton suspension polyvinylchloride
HF Hydrofluoric acid
Hz Hertz (frequency of electromagnetic waves)
kg Kilogram (unit of mass, one thousand milligrams)
1 Litre (volume of one cubic decimeter, a ten centimeter
cube)
LAeq (dBA) | Equivalent continuous sound level in decibels
m’! Referring to the wavelengths within the visible light color
spectrum (the range of wavelengths human can perceive)
mg Milligram (unit of mass, one thousandth of a kilogram)
ml Milliliter (unit of volume equal to one thousandth of a
liter)
MW Megawatt (rate of energy conversion or transfer with
respect to time)
ng Nanogram (weight equal to one billionth of a kilogram)
nm Nanometer (length equal to one billionth of a meter)
Nm? Normal cubic meter at 0°C temperature 100 kilopascal
pressure
NPK Three-component (nitrogen, phosphorus, and potassium)
fertilizers
pH A measure of the acidity or alkalinity of a substance

PM; 5

Particulate matter 2.5 micrometers or less in diameter
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PMio Particulate matter 10 micrometers or less in diameter
Sm’ Standard cubic meter at 15°C temperature and 100
kilopascal pressure
S.U. Standard unit (of pH)
t Ton (unit of weight, equivalent to 2,000 pounds)
TEQ Toxicity equivalence factor (toxicity of a mixture of
dioxins and dioxin-like compounds)
ug/m3 Micrograms per cubic meter of air
uT Micro tesla (magnetic flux density)
V/m Volts per meter (intensity of an electromagnetic field)
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