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200360m0HodPsce8gludetadeod

BOD Biochemical Oxygen Demand
°C Degree Celsius
cmol/kg soil Centimole per Kilogram of Soil
(60) Carbon Monoxide
COD Chemical Oxygen Demand
CO, Carbon Dioxide
CSR Corporate Social Responsibility
dB(A) Decibel (Measure with A-weighted)
EPA Environmental Protection Agency
E East
°F Degree Fahernheit
g Gram
GMES Green Myanmar Environmental Services Co., Ltd.
g/kg sall Gram per Kilogram of Soil
in Inch
IS Indian Specification
kg Kilogram
km Kilometer
kmh Kilometer per hour
kVA Kilovolt Ampere
kw Kilowatt
kWh Kilowatt Hour
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L

Leq

mg

mg/I
mg/kg soil
Hg/Nm’
mm
mmol/l Extract
MPa

mph

N

NEQ(E)G

NO,
NOy
NTU
0,
O;
pH
PM
PM, s
PMyo

PPE

ppm
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Liter

Equivalent Sound Level

Milligram

Milligram per Liter
Milligram per Kilogram of Soil

Microgram per Normal Cubic Meter

Millimeter

Millimole per Liter of Extract

Mega Pascal
Mile per Hour

North

National Environmental Quality (Emission) Guideline [sgc?m:oao:oors

o&soniCadEepeaapd32603:(0p0d0R056) 084 ]

Nitrogen Dioxide

Nitrogen Oxide

Nephelometric Turbidity Unit
Oxygen
Ozone

Potential of Hydrogen Ion

Particulate Matter

Particulate Matter 2.5 Micrometer or Less in Diameter
Particulate Matter 10 Micrometer or Less in Diameter

Personal Protective Equipment

Parts per Million
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psi

RTOM

SO,
SOy
TDS
TSS
TVOC
W
WHO

Alcoholic Fermentation

BODs

Caramel

COD

pH Adjust Matter
PLT
PLT 1

PLT 2

PLT 3

Pound per Square inch

Real Time Online Monitoring
South

Sulfur Dioxide

Sulfur Oxide

Total Dissolved Solids

Total Suspended Solids

Total Volatile Organic Compound
West

World Health Organization

Biological Process, Converts Sugars into Cellular Energy Producing

Ethanol and Carbon Dioxide

Amount of Dissolved Oxygen Consumed in Five Days by Biochemical

Breaking Down Organic Matter in Liter Effluent

Sugar or Syrup Heated until It Turns Brown, Used as A Flavoruing or

Colouring for Food or Drink

Amount of Dissolved Oxygen Consumed by Chemical Breaking Down

Organic Matter in Liter Effluent

pH p8[g€: [Acid or Alkali; usually sulfuric acid, lime, caustic soda]
Platform

Platform 1 [Level of classroom which apply radio cassette only]

Platform 2 [Level of classroom which apply radio cassette and

television]

Platform 3 [Level of classroom which apply radio-cassette television

and computer]
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Yeast Single Cell Microorganisms Classified as Member of the Fugus

Kingdom
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Environmental Services Co., Ltd

No.115, Kanaung Min Thar Gyi Road, Industrial Zone (1), Hlaing Thar Yar Industrial City,
Yangon, Myanmar
Tel: 01-685572, 01-685571, 09-5081451, 09-5122448 E-mail: gmeseompany@gmail.com
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VICTORY

MYANMAR GROUP CO.,,LTD
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Deputy General Manager

r - CEO

- U Sai Kyaw Win Tin, COO
- Daw Nan Khin Than Nyo, Deputy Factory Manager
- U Hla Thein, Branch Manager

- 41:(\3086

No.(41/F), Yan Naing Swe Street, Tharkayta Industrial Zone, Tharkayta Township, Yangon.
Tel: 95-1-551121, 547360-61, 547417-18  www.victorymyanmar.com
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Feedback from Ward

1.

2.

3.

To control user who is taking away rice husk ash because ash is flying into other house in

summer.

We issued the announcement letter that if someone wants to take rice husk ash from our
factory for his own road filling, he/she must inform to admin department, boiler

department, and pack all rice husk ash into bags.

To justify sour bad smell
Persons who are complaining that they sometimes got sour bad smell live in North of
Zeyawaddy. They are far away about 1 mile & 1.5 miles from our Effluent out of factory

compound. So, that smell is not from our Effluent. Please see attached map.

To consider supportive matters for boiler workers
Combustion chamber & ash disposed daily wages workers from boiler section need Safety
Equipment. We arranged to purchase safety equipment for them like Helmet, Safety boots,

rain coat (during raining season) before Distillery re-operate.

Feedback from Factory Workers

1.

2.

To do for ventilation inside the main store, to control flying ash from boiler section and to
do water pipelines for cleaning.

There are two main doors and windows for staffs in main store that can make ventilation.
To control flying ash from boiler, boiler workers are spraying water into ash and disposed
once a day. To do water pipelines for cleaning, we already purchased water pipe & piping
accessories on 12.5.2017 and completed water pipelines on 13.5.2017.

While producing AR 640 ml, there is few smell and dust in the air
We will install ventilators on the roof of bottling lines that are producing AR 640 ml.
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Green Myanmar Environmental Services Co., Ltd.

B62c08dg8en00d08:0E8EeposeeorEemgaBcddomnd

IEABEO000E 2005 jqGG/ J0o J- Joopl No.1110299931

gaBcdden 26005(00§))1 7652EC:0ERdH cFEaLIOHGRS(0)
QULIvalebaluTo T TR Yopt Yopleietetow ot

s0050p05q8¢hi4dcd OEOEEI®JEE

33:60:0003500 gmescompany@gmail.com , info@gmes-mm.com

85:008GEuno0BoioqBeBEapoSesabymgaBe8BonSaooiofioyBteigmbanes

260000935038,
0g5) epop:pbeag,zaoghs
od 0pdc0m08§ 20050050008560063E9E [opromcomioieo
©05900E2000d
o | 228, 68lE:ee008 IEE/EMPGqs000:92203053200: | Engr. S:eoqS@:o:
8oo83[e¢: F0g)0gdldodom
006c:38300591905gE: B&sc0§igSeoocdosioyEadlep
505:0p03C:e00:05:038C9C: | 0Sea0EeoneBc88ooad
000500561 C05CE:500:00 0obosnE8oesZumaeoy,

Gooam|gt:
saqpigpdopsadoeagicss
q$328300da(gC: S:8sB:ee00E
[Aeefe:
Saeelctevalcicloapicata/on)
20005qp:033[g6:805(gp[gt:
80038s/005§@a00dqqpisE
8obdlo€eontongpesEadses
eoooSgoS@&

wfiop

[oprromcomoyeo:
©05000ESAlA) - voop

B.E (Chemical); B.Sc (Industrial
Chemistry); OTS (81) Military
Officer, Certificate of Industry
and Environmental Protection
for ASEAN-GHS; Certificate of
Workshop on SME Innovation
and Quality Management for
Myanmar to Increase
Productivity; P.E (from
Myanmar Engineering Council);
Certificate of Environmental and

Social Impact Assessment;
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Certificate of ISO 14001:2015
Internal Auditor Training;
Certificate of ISO 9001:2015
and High Level Structure

Awareness Training
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International Course on Food
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Environmental Toxicology:
Pollution Control and
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B.E (Chemical); B.Sc (Industrial
Chemistry); Certificate of
Industry and Environmental
Protection for ASEAN;
Certificate of the AMEICC
Program on SME Management
Consulting System for COEs-
Intermediate (AMSM-2);
Certificate of Environmental
Protection through Pollution
Prevention Approach;
Certificate of Industry and
Environmental Protection for
ASEAN-GHS Practical Skills
(ENEP-2); Certificate of Meeting
the Challenges of Sugar Crops
and Integrated Industries in
Developing Countries;
Certificate of New York Sugar
Conference; Certificate of
Processing and Marketing
Soybeans for Meat, Dairy,
Baking and Snack Application;
Certificate of Seminar in Soy
Flour Procurement; P.E (from
Myanmar Engineering Council);
Certificate of Program
Evaluators Training Workshop
(Mar, 2015); Certificate of
Program Evaluators Training
Workshop (Oct, 2015);
Certificate of Myanmar

Engineering Council
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MYWGOIQ0DCAOME0D
Certificate of Incorporation

858N$SE$UD 00;0?“7{]65;6‘[) o%emég (728(33(880)(75
GREEN MYANMAR ENVIRONMENTAL SERVICES COMPANY LIMITED
Company Registration No. 110299931
[?j(‘ OCo (=} £ C C
$OOSCCONLAIQPETMDPVES DROG I$O 32§
Sﬁxm.‘fs[é;eo voSo§imEBEep 0§esEy MuaBBEmad
(% € O C (5
320 OO 3§ GINDMNOYPINCV J §NE$HOIC
¢ C & ¢ C ¢ C cC ocC
:;ao)qooooo:;aoz@c 02D0$M$IA0I00IE W0PY I2QPEFCEMIOCEDMY
LJ ° o % 158 L LO
Cix (% Co [N g o 0 o (%
33@0) OODILEODV0ICIC @lmoooo@u
Qe 1 L [eR3 L
This is to certify that
GREEN MYANMAR ENVIRONMENTAL SERVICES COMPANY LIMITED

2012 as a Private Company Limited by Shares.

was incorporated under the Myanmar Companies Act 1914 on 3 October

NOB050mE &
LUmJ o2 lo") @GT)GJ.]
Registrar of Companies

q{g0495SmgadepioadlopraBidi

Directorate of Investment and Company Administration

Former Registration No. 2744/2012-2013
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\Z REPUBLIC OF THE UNION OF MYANMAR
Ministry of Natural Resources and Environmental Conservation

CERTIFICATE FOR TRANSITIONAL CONSULTANT REGISTRATION

(@o:mm:ﬂ;@eo:C\Q&f’géq??o%c?mé@é:z»cmcﬁsaom:mn%gos )

No. L LN S

Date o e s

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the organization under Environmental Impact Assessment Procedure,

Notification No. 616/2015.

< <

(oogo@:rqé &%cﬁﬁm@:oé@é:ﬁccp cx?oof?:

D03e004¢

sagsaoé::rao: o?ogco:ﬁogmén)

(a) Name of Organization
(32§ 320p5:3205)

(b) Name of the representative in the
organization
(mgaaoé:rﬁogm:c\;&sﬁ 26p5)

(¢) Citizenship of the representative in the
organization
(mgmoé:zﬁugm:c?cﬁeﬁ %36:»0:)

(d) Identity Card /Passport Numberof the
representative person in the organization
(@ :dopd:c3uden:cpuden
905(}038/%5602:(\)(73905 @g0d)

(e) Address of organization

(s00593059§8500)

(f) Type of Consultancy
(m@co:o?ﬁcﬁéﬁaaéﬂl:saw:)

(g) Duration of validity
(2005008:§95:q05)

EXTENSION

The VALIDITY of this is extended
for one year from (1.4.2018) 1o (31.3.2019)
ﬁmm-;;fo.m(o- - o p00g) |
shagmcd 20p5e %
=3 y;_“’:&;m% |
For Du‘eét‘or General :
(Soe Naing, Director) £
onmental Conservation Qc_Ra.r_gmggrt

C\?éqé:l 338%@@75@003@4?051 GoG/JooS 1)
wmoo&o@:qéé@:a%:cq:oé@:soqwé gﬁ:ncooorﬁs:ooo:mcﬁ?og(ﬁ

Green Myanmar Environmental Servicés Co..
Ltd.
Engr. U Sein Thaung Oo

Myanmar

12/ Ma Ya Ka (N) 082871

115, Kanaung Min Thargyi Road, Hlaing Thar
Yar Industrial City, Zone (1), Hlaing Thar Yar
Township, Yangon.

gmescompany @ gmail.com , 09 5122448

Organization

31 March 2018

ol
v

Director General

nvironmental Conservation Department

Ministry of Natural Resources and Environmental Conservation

@Bﬁwﬁgfwﬁoﬁqé&quem%ﬂ&w



eaagooleqobqoSecbyeivobofionybBioggyesboes

1. Air Pollution Control

[

Facilitation of meeting

Socin-Economy
6. Water Pollution Control

7. Waste Management

water and waste water

lndustrial Management

corremma PP ——

Areas of Expertise Permitted
@8op8 cpid:oydgpeSondep:)

3. Meteorology, Modeling for Air Quality

4. Risk Assessment and Hazard Management

EXTENSION (=
The VALIDITY of this certif
for one year | (1.1.20

e .. &
YOI

o’ (29
< | g C
( N

\"! ,’\ _’_;".. ‘ ; »

. Chemical Engineering Plant Desi

i 1. Environmental Management

2009008 2
The VALIDITY of this certificate is extended
for six months from (1.7.2021) to (31.12.202 I;

(3-9-Jou0) =9J= JOJ°

qoSega208 (& !gw
T

-
or Director General
(Soe Naing, Director)
Fnvironmental Conservation Departinent

on . ¢ N Direc
Envir ntal O¢ vation Department

9. Chemical Engineering Process Design

10. Chemical Engineering, Laboratory Analysis for

for one car(ﬁ'om (1.1 .2)020) to ((31.12.2020)
rjeondyodam(o-0- o o) qodegy (p0-0 - Jo o)
qebegancd ooSgSQoSo:S: 2058
CIY
Fsor Directdf General
(Soe Naing, Director)
Environmental Conservation Department

EXTENSION I
2005 :
The VALIDITY of this certificate is extended |

{

@%wf:gfwoofof:og&ﬁ&qoofem&fopga&ﬁmos

J'OO



5/ “\% \REPUBLIC OF THE UNION OF MYANMAR

il | eohog Jem;-\.*k‘. G
“ £\ S

M@ﬁstry of Natural Resources and Environmental Conservation
CH{T‘IFICATE FOR TRANSITIONAL CONSULTANT REGISTRATION
ﬂ,/, ([: s000003(0560: P8 03Eae05doné(gE:3aco0r05mc0: 005905)

= 0018 Date vkl

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification
No. 616/2015.

(0050$:0ﬂ508$(15930§:05@3:9§86p 0950§:o?5§é:| @8%6@@000339(5! GOG/JOQO P04

00d@08é aa:noooogo‘%:cq508$:03§:cq:0$@:80§wl9_5 gﬁzaeomcrgsam:cocf)goo@
opoBeS 1090560 a50p5N)

o]

(a)  Name of Consultant Engr. U Kyaw Soe Win
(m@co:gﬁlogmeé)

(b)  Citizenship Myanmar
($<°;<':ooo:)

(¢) Identity Card / Passport Number 12/ Ou Ka Ta (Naing) 038453
(90'5('3005/%56(73:(\)(73@08 :;a(forg)
(d)  Address No. 135, Kanaung Min Thargyi Road, Hlaing Thar
(s0050305q§8800) Yar Industrial City, Zone(1), Hlaing Thar Yar
Township, Yangon
gmescompany @ gmail.com
ksw1963 @gmail.com , 09 5081451
(¢)  Organization Green Myanmar Environmental Services Company
(323 32005:) Limited
(f)  Type of Consultancy Person
(m@eo:cq&ﬁéﬁsaé]lzsam:)
(g)  Duration of validity 31 March 2018
(2005008:0§35:903)

EXT FNSN/\
3688
The VALIDITY of this certificate is extended
for one year from (1.4.2018) to (31.3.2019)

ﬁnx‘&fﬁm(o- - %?;% Jo%%)

N8

e
For Di General
(Soe Naing, Director) £, "
Eaviconmental Conservation Department  ENvironmental Conservation Department

Ministry of Natural Resources and Environmental Conservation

| el
|

Director General

@%wﬁgfwoﬁoﬁqé&quem%a&w

J'OO



cangyoodsaqodosooSgeivobofioybBoofgesabeos

Areas of Expertise Permitted
@S} opdroqéagadociep:)

1. Facilitation of meeting

@ Industrial Maﬁaéément

L L]
The VALIDITY of this certificar:
for six month from (1.1.2021 ) u
ycﬁezrn(a-a-‘jo‘p)‘r‘ 5

qrﬁ%m‘f EE) 320056505
=10r Director Generai

(Soe Naing, Dircetor)
Environmenial Conservation Departorent

axteniod

6!

S ev—

b ——— ——

EXTENSION (2008058:0F 75)

The VALID! LY of this certificate is extended
for one from (1.1.2022) to (31.12.2022)
ooy 197654 (92-0,4- Jo,).J)
g 087830500518 ¢

= \Ssss G A
Environ neatal Conservati arnent

EXTENSION
0050356 [ae:
The VALIDITY of this certificate is extended
EXTENSION 1¢ year from (1.1.2020) to (31.12.2020)
: ajcoadgodami(a-9- jo o) qodegy (po-2 - Jo jo)
The VALIDITY of this certificate is extended ) qoSes 85829050081 034{5& oS
for six months from (1.7.2021) to (31.12.202 1) ) \”\; s
W3(3~%~JOJ0)qfﬁaggo-a -JOJQ) 5r Dircet®PGeneral
‘]"S"ﬁa’ ( §;3’M Emé' (Soe Naing, Director)
Di 5 G 1 Environmental Conservation Department
—For Director Genera e
(Soe Naing, Director)
Environmental Conservation Department

@%w&@foo@o&qé&ﬁ&qooﬁem&ynpga&ﬁmoﬁ

J°J



: ,(,F/*R’TIFILATF FOR TRANSITIONAL CONSULTANT REGISTRATION
; _,EH!?' 7/ ([o30:00000m[0360: pS B3E 079030008 [5E: 0005 T 000:005605)

wi

ﬂ Q v Date

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification
No. 616/2015.

(0odo§:0qEB805¢a0§:08(5¢:a88qp wiad: opSgaS:i 338.?6[{7:)5[:003399031 B:)G/Joog :oq

oocx')@oooq.é mmooo%o$:oqcoo°. .cq.oq,L.So‘?oa@ gﬁmmmooo mmg)mo?
opodjedamnicnodeo:adadaopdn)
(a)  Name of Consultant Engr. U Sein Thaung Oo
(m@co:gﬁlcﬁaaeé)
(by  Citizenship Myanmar
(%cczéa:o:)

(c)  Identity Card / Passport Number 12/ Ma Ya Ka (N) 082871
(905000E/8EEap:c0nde053¢05)

(d)  Address No. 17/D. Aung Theikdi Yeik Thar, Mayangone
(mo0doguSq§cien) Township, Yangon.
gmescompany @ gmail.com , seinthaungoo @ gmail.com
09 5122448
(e)  Organization Green Myanmar Environmental Services Co.,Ltd.
(:ngsaoé:)
(f)  Type of Consultancy Person
(@[03e0:0p8cBEpmd:300: )
(g)  Duration of validity 31 March 2018
(2005008:09§55:q05) B
[ EXTENSION
2005051345666+

The VALIDITY of this certificate is extended
for one ycar from (1.4.2018) to (31.3.2019)

i (°'z‘m 1"5‘32 é?a?u“e) <
gt o gt w/é<

: >
?’ RS
or %W General
Soe Naing, Director) v
R 1'-J%ronm(cntal Conservation gqnnmmt Director General

Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation

© sscsonctogonttspooantyryotosions

Jo?



eaagooleqobqoSecbyeivobofionybBioggyesboes

Areas of Expertise Permitted
(88[Gjoop3 ogidioqégqodocsqp:)

I. Air Pollution Control

@(,‘hcmical Engineering Process Design, Industrial Management

ENTEN{S]ON
. &5 31.12. L‘};)
EXTENSION 5 o3 o G- -oo‘) ‘:‘(74\09‘? (p ')JJG‘,L)
2008mE ’O?"C]&H& j qodegmead (2)coandond: o3gEoopds
The VALIDITY of this ceriificato ele P SV
b Y

or | director Genera

an{3-2-

qofegmad (a)

or D.r.uor (n.m...l
(Soe Naing, Direcior)

Environmeutal Conservation Depaciment EXTENSION
i ’ 0odondiolgéas:

The VALIDITY of this certificate is extended
for one year from (1.1.2020) to (31.12.2020)

EXTENSION ajcoagodami(o-o- JOJo)qoSeig (po o - JOJO)
: qo5633203 cosRaRGord: 20
The VALIDITY of this certificate is extended < \_qp‘\—\

or Director General
(Soe Naing, Director)
Environmental Conservation Department

for six months from (1.7.2021 ) to (3! l2.202|;

ﬁwwmw %J°J°) gg

irector General
) (Soe Naing, Director)
Environmental Conservation Department

! - \H NSION (

5 I..'c Al IDITY £ d

i foror fr : ate s a\undgd
(:"“;rv’ z By . “—~')1)|\\_]"’7)ﬁq)

o “J JOJJ)

of thi rtific

partiment g

© st rcioponispofociyryottions 799



cerg M%w,ﬂ?\REPUBLIC OF THE UNION OF MYANMAR
’s ‘ e

- Mlmftry of Natural Resources and Environmental Conservation
( FR'I IFICATE FOR TRANSITIONAL CONSULTANT REGISTRATION

[z 0oncom(aBe0: 098 03E 0pec530aE (g € me00n055000: c005405)

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification
No. 616/2015.

(0odog:oqEaB0dge0s: 05[:5 s@écp C\?(S 5:0p8805:1 :398%@@5@000399051 Bo6/ joos mq

oou')@ooo‘?é oo:ry)oomo.sf azné 6:@q:o$@:ga§mé gﬂaaeooorf)saooo:cocﬁgaos)o%
opoBiedamicpoden:agndaopdi)
{a}  Name of Consultant Engr. Daw Khin Swe Aye
(33@::0:9&053;995)
(by  Citizenship Myanmar
(gééooo:)
(¢)  Identity Card / Passport Number 12/Sa Kha Na (N) 017708
(903Qm5/$36n3:m05903 3;905')
{d)  Address 14 B, Wai Lu Wun Main Street Sanchaung,
(30050059 §038 @) Yangon.
khinsweaye.daw @gmail.com , 09 5015475
(e)  Organization Green Myanmar Environmental Services Co.,Ltd.
(323 22005:)
()  Type of Consultancy Person
(a@co:cng)rﬁéﬁam%l:mm:)
(gy  Duration of validity 31 March 2018
(33030)(5:0?;9@:6105)
EXTENSION -
20080E103gEEE

The VALIDITY of this certificate is extended
for one { ear from (1.4.2018) to (31.3.2019)

°-g- o J00g)
QW@ y/é i

>
For Duectot General
(Soe Naing, Director) H .
| Environmental Conservation Department Director General

Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation

@%wﬁgfwoéof:og&ﬁ&quem&yopga&&gmoﬁ

J°J



Areas of Expertise Permitted
(geooop} cgdroqdqgadocdep:)

1
i.

Air Pollution Control

@Waste Management

i
EXTENSION
I T oSoabiodfgElae:
he VALIDITY of this certificate ise X
NTENGS ; for nine months from (1 4 S extended
EXTENSION | icocSecSamefoar (:4:2019) to (31,12,
a)nSm&:o$-I§;§58- - qrx&;s;‘ﬁo_\l—\pos) 5]‘7555;:'3 (;)o.aJ. joo
The VALIDITY of this certificate is extended #9203 (g)ogooodonts IPfgEoopS
for six month from (1.1,2021) to (30.?.202 §) E ; \Xp”"gl\}!\c\ |
afrondeobamr(o- - JOJQMOS??)(?'O -E- jog°) For Dire\c'\xér T
q05eg208 (6)qo oocdenbiofigEangds Eavir (50¢ Naing, Director)
: d TVIronmental Conservation Dena
) 5 1 Department
or Director General ==y
(Soe Naing, Director)
Environmerital Conservation Department s
EXTENSION
005008:034g8[g8:
NSION The VALIDITY of this certificate is extended
{gélat:
The VALIDITY of this certificate is extended
for six months from (1.7.2021) to (31.12.2021
erfooobyobars
gode

for(gncyear(ﬁ-om (1.1.2020) to (31.12.2020)
R e o)
§§§25§p54 4§%a¥§'

Oa¢TN(2-0- J0, J0) 40364y (p0-0 |- 10 jo)
905 g&ﬁﬁm&oﬁ:géwé{ .
: s
or DierJ} General
) (Soe Naing, Director)
e Clovseral Environmental Conservation Department
(Soe Naing, Director)
Environmental Conservation Department
EXTENSION (woSmf;:o‘}:@@@E:)

The VALIDITY of this certificate is extended
for one year from (1.1.2022) to (31.1 2.2022)
gjmn‘,:;:c (0-2- jo ) ) l:]ﬂ%::?-”('

09-9
5§$3008 00856 2305028108438

§ J-JoJJ)
1

7 s

3, w0

IFor Dire€tor General

o (Soe Naing. Director)
Environmental Conservation Department

@%wﬁgﬁwaéo&qéoﬁ&q%%m&f%w



/'r
3 @@M - »;REPUBLIC OF THE UNION OF MYANMAR

{(’i\

“\ ; \ b m of Natural Resources and Environmental Conservation
/
\;\ \ (,.ER/IIFI(, ATE FOR TRANSITIONAL CONSULTANT REGISTRATION

e S L3 ,, ([ozp:0mc0m(0360: ogomcoo?mococ[:c BEC005T000: C005905)
o

&3
Q o~

Noi inn2 Date ___ 1.1 L. A

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification

No. 616/2015.
(0050§:09EB805¢z0§:08(s¢:58
A

<

<
C
<
ODU)’JOOCDO§ C

a)o.')@oooq‘é
C\eteﬁlc\gm:o?oow.c\?mo)egu)
(a)  Name of Consultant
(m@co:(gf:)[c\%s:eé)
(b) Citizenship
($5c':::m:)
(¢c) Identity Card / Passport Number
(905000E/8EEap: 005405 2¢05)
(d) Address
(s0052305q§c88e0)

(e)  Organization
(aagsaa)é:)

(f)  Type of Consultancy
(@[03e0:pdcBEgag):me0:)

(2)  Duration of validity
(003008:m§ad:q05)

EXTENSION

The VALIDITY of this certificate is extended

for one ?om (1.4.2018) to0 (31.3.2019)
ﬁn*:ﬁ o-5- q0304% (029€)
m:& 205

e
For Dxrwlor General
(Soe Naing, Director)
__Environmental Conservation Departrr:et

P 960:0pS8pS:1 338$c@5[}3m339051 GoG/Joog saq
8§:88:eq:08(3:g0800p5  ajecoon03000: 1000590503

Prof. Engr. Daw Tin May Soe
Myanmar
12/ Ka Ma Ya (N) 016072

115, Kanaung Min Thargyi Road, Hlaing Thar
Yar Industrial City, Zone (1), Hlaing Thar Yar
Township, Yangon.

tinmays0e949 @ gmail.com , 09 5077081
Green Myanmar Environmental Services Co.,
Ltd.

Person

31 March 2018

,N
o
)'K

]

Director General

Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation

@%wﬁgfwoﬁoﬁqé&quem%a&w

Jo°



eaagooleqobqoSecbyeivobofionybBioggyesboes

Areas of Expertise Permitted
(88[61op8 ogé:096g4a3oadep:)

1. Water Pollution Control

@Chemical Engineering Process Design

e °

EXIENSTON
=8, EXTENSION
Sochenbioyl@s 00505103 5EEE:

po ‘ '\{\e(\,'s;,d';r)i The VALIDITY of this certificate is extended

The V H IDITY of this cc

“"frmntl | ‘n'

fcﬁ;:nx mmth? from (1. 7)';(3;;! yto (31.12.202 l%
o rﬁqo‘isv)sqyJo 650 {9o-2 j~ Jo o) |
qde (&)oo 30050 og'g p_g

"or Director General
{Soe Naing, Director)

0-6- 00 fo'x: mnc monms from (1.4. 2019) to (31.12 2019)
I an.' ("” "\M A Y
. |9
=For Director General
‘ {Soe Nuing, Dircetor) i
) Envirommental Conservation Departmaent  *
;M«: K ent i
EXTENSION S—
wcﬁm&.o?}ﬁ&@ﬁ I EXTENSION
! 05008 8
The VALIDITY of this certificate is extended | oabonbioffgllat:

The VALIDITY of this certificate is extended
for one year from (1.1.2020) to (31.12. 2020)

ajconSeodami(o-o- o jo) anrz§4. (pe-2- Jo o)
qode§ 308 0056200008z o3 Ea:)&.

. S
Direct®r General

(Soe Naing, Director)

Environmental Conservation Department | o
Environmental Conservation Department

EXTENSION
> VALIDITY of

one from (1

Yo (31.12. 7”’\'\:

S i e 97 -9-JoJJ)

Envir ent f\

@%wf:gfwoofof:og&ﬁ&qoofem&fopga&ﬁmos

J'OO’)



The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification
No. 616/2015.

(00S0§:0qEB805gs0§:08(5E:a3Eqp p80d:0pS8p5:! 28§ c[m5(covomyost §ob/joog 32

o03e0msé  o00oSo§iaytad§iBSiea:of(03igos00pd  ofjaeeaorndmannicoadpodiad

R9ReS:0p0560:c30500p5N)

(a)  Name of Consultant U Myo Myint

(m@co:qﬁlcﬁsaeé)
(b) Citizenship Myanmar

(géé:no:)
(c) Identity Card / Passport Number 12/ Pa Ba Ta (N) 015315

(90500nE/8Emp: 000590539 05)
(d) Address 115, Kanaung Min Thargyi Road, Hlaing Thar Yar

(s005205q§c8S00) Industrial City, Zone (1), Hlaing Thar Yar Township,

3 Yangon.
gmescompany @gmail.com , 09 2012723

(e)  Organization Green Myanmar Environmental Services Co.,Ltd.

(sagsaoé:)
(f)  Type of Consultancy Person

(:n@co:c\?&ﬁégsat%l:s;m:)
(g)  Duration of validity 31 March 2018

(0005028:09§3%:q05)

EXTENSIO Né
The VALIDITY of this cemﬁcaltc is extended
for one year from (1.4.2018) to (31.3.2019)
5% (0-G- OJ0%E)
obagaadd % 20p0s i
9"":3\” y),'-/§§-<
For Director General
(Soe Naing, Director)
Environmental Conservation Department . Director General

Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation

© sscsonctogonttspooantyryotosions 796



eaagooleqobqoSecbyeivobofionybBioggyesboes

Areas of Expertise Permitted
(83(G(o0p3 ogrd:oydpeaSoaqp:)

@Chemical Engineering, Laboratory Analysis for Water and Wastewater

EXTENSION

oF Uhector Goaoerd
(Soe Naing, Dizector)
Environmental Conscrvation Department

EXTENSION

The VALIDITY of this certificate is extended
for six months from (1.7.2021) to (31.12.202 I;

°'&'J°J°) o eg‘-aoy

or Director General
(Soe Naing, Director)
Environmental Conservation Department

EXTENSION (:DOSO)&O%:E@@&:) o
The VALIDITY of this ccrliﬁcntcﬁls extende
I‘o;—onc year from (1.1 .2022) to (31.12.2022)

ﬁmégoﬁm:(o—Q-JOJJ)qrﬁc.ﬁq(?o—OJ-Jo\JJ)
Qo308 b §2005006:03:3E 0005
CaoB, o

For Dfector General
(Soe Naing, Director)
Environmental Conservation Department

ig EE:S(TEZNSION

20 moxd}:ﬁ{iﬁ&

foTr'}:lg VALIDITY of this certificate is extended

o ine ;nSg::h(s from (1.452‘(]);59) to (31,12.2()19)
2(0-G- joop 659 (Po.o ).

qoSega008 (@)mmo&n‘&\ cfé@go:é)vdooe)

SR
For Director General

(Soe Naing, Director)

Environmental Conservation Department

- Zjoody

Eo?s(g)g%SégN

N 03igE (g8

Tf’he VALIDITY of this certificate is extended

or one year from (1.1.2020) o (31.12.2020)
sn:(o-s—JOJo)qcﬁcqg?(pmoJ-JoJo)

qedegmodobs wrﬁm&:oﬁ:@émén

2 T
Il’CC!Or%C?I‘CFal
(Soe Naing, Director)

Environmental Conservation Department

@%wf:gfwoofof:og&ﬁ&qoofem&fopga&ﬁmos

JJe



The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification

No. 616/2015.
(oo§o$:rr{]808$cﬁgao$:o§@3:a$§cp
mmoomo$:q503$

D0d@0eé
opoBleSaeoiapobe0:cdaboopdi)
(a)  Name of Consultant
(sa@co:gﬁlc\gaaeé)
(b) Citizenship
§&&om:)
(c)  Identity Card / Passport Number
(99590 /§EEm:c005¢053¢05)
(d) Address
(s0052305q§c8S00)

(¢e)  Organization
(3@ 20p5:)

C\?f)o:'?:c?&?é:l mg.ﬁc@@ow@?o& GoG/Joog 34
:ﬁ&:cq:o@@:g:qooé Qﬁsaeoooa‘isawa:coog?o'ﬁn%

U Khin Aung
Myanmar
12/ Ma Ya Ka (N) 047032

115, Kanaung Min Thargyi Road, Hlaing Thar Yar
Industrial City, Zone (1), Hlaing Thar Yar Township,
Yangon.

khinaung1 @ gmail.com , 09 43066741

Green Myanmar Environmental Services Co.,Ltd.

The VALIDITY of this certificate is extended

for one year from (1.4.2018) to (31.3.2019)
e

apagecd

(Soe Naing, Director)
o Environmental Conservation Department

(f)  Type of Consultancy Person
(@[03e0:09803Egaadj:a0n:)
(g) Duration of validity 31 March 2018
(2005078:m§5:q03)
EXTENSION

5 /;Té‘v

Director General

Environmental Conservation Department

Ministry of Natural Resources and Environmental Conservation

@%wﬁgfwoﬁo&ogéﬂqoofem%n&ﬁmrﬁ

JJ°



cangyoodsaqodosooSgeivobofioybBoofgesabeos

Areas of Expertise Permitted
@80} opidioqdygadoadep:)

@ Socio-Economy EXTENSION
wcﬁmozoﬁ:@é@&
The VALIDITY of this certificate is extended
for m:se??sonth? from (1.4. 2019) to (31.12. 2019)
32 (96 Joog) <r’5°§a> (920, Joog)
| 9oBeg208 (g)eosongons: o8fiEansd:

l;xnlxsum :

M\
o0bonb ﬁﬁk f or Dlre&r General
The VALIDITY of ihis ceriitieate s extended ; (Soe Neing, Direcsen)
for six ”“"‘ hfrom (1.1.2621) 0 “0.6.2021) & i Environmental Conservation Department
%0 ,:;—.(a g JOJD)»IO‘ 0-6 -Jog?)
q05283 ‘mas E2025
For Dll’EClm’ (;:ncn | “EXTENSION
(Soe Naing. Diractor) w’sm&(ﬁ:@&@&
Environmeital Conservation Departr ent, } The VALIDITY of this ceobiiate is extended

for onc ear from (1.1.2020) to (31.12.2020)
9oda:(0-2- Jo Jo) qodege (p0-9- Jo o)

EY T ENSION ana;:noB ooﬁixcﬁcoo 2034 @s:»én

The VALIDITY of this certi |catc is extended DirectorGeneral
| for six months from (1.7.2021) to (31.12 0"!; (Soe Naing, Director)
3-9- P 0) (p0-24-Jo g0 Environmental Conservation Department

irector General
(Soe Naing, Director)
Environmental Conservation Department

EXTENSION (2005008:088[a8:
The VALIDITY of this cutlhua??@ggxrc)ndcd
for one year from (1.1 2022) to (31.12. 2022)

ﬁmfﬁ?ﬁm (2-0-Joy)qo8esy (90-9 - o 5 )
§ Biﬁao'ﬁowoﬁr‘&u
‘S" : 2 A
For D?/Ilm General

o (Soe Naing, Director)
Environmental Conservation Department
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ALl IFICATE FOR TRANSITIONAL CONSULTANT REGISTRATION \///’j
)' (03p:070003(0360: pSaBE 06030 0rE(5E : 3600005 33000: 0059 03)

No. wnea2g Date __ Wi me ™ .
The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification

No. 616/2015.

(oooo$ oqléogqogﬁao@ :08[6&:

o
139
Ddemsé  007000050§:my

c\?&)ﬁlcﬁm:o?oaeo cﬁmoaeu)

P 9S0d:0pSeaS: aae%lc@&@owaa@om o0/ joog =q
aB§:03 .eq.oq»(_} 1G0§90pS gﬁasoooomaaooo coo%gc&ﬁo

<
C
<
C

(a) Name of Consultant Daw Khin Shwe Htay
(3:@00:953{:5399@)
(b) Citizenship Myanmar
(‘gééa:o:)
(c)  Identity Card / Passport Number 12/ Tha Ga Ka (N) 008808
(903@035/;66(?:(\)03?05 39?06)
(d)  Address No. 115, Kanaung Min Thargyi Road, Hlaing Thar Yar
(aoo‘:;og(ﬁqf»csam) Industrial City, Zone (1), Hlaing Thar Yar Township,
Yangon
shwehtay.khin @ gmail.com , 09 5032910
(e) Organization Green Myanmar Environmental Services Co.,Ltd.
(sagaaoé:)
(f)  Type of Consultancy Person
(ao@com?&ﬁéﬁmé]l:mm:)
(g)  Duration of validity 31 March 2018
(m(ﬁmé:o?‘gaf?:qrﬁ)
""""" EXTENSION

The VALIDITY of this certificate is extended

for one car?om(l.‘.ZOlB)to(B(lJ.Zow)
ﬁ“-”"s‘?". g"”' °'z'£‘2 qobagy (p0--Jo0R) (N
. w0 ,y/é g
X

(Soe Naing, Director) f G
Environmental Conservation Department Director General

Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation

@%wﬁgfwoﬁo&ogéﬂqoofem%n&ﬁmrﬁ
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1. Water Pollution Control

2. Waste Management

EXTENSION
wrﬁm&cﬁ}:@t}g&
The VALIDITY of this certificate is extended
for six month from (1.1.2021) 10 (30.6.2021) i
oS;m:(a-a-JOJa)qcﬁer.u(rg)-a-JOJa) i

Areas of Expertise Permitted
(@8(G1o0p8 ogé:oyéggcSoadep:)

; RS — f
e - e

EXTENSION
20050081035¢[g6:

The VALIDITY of this certificate is extended
for nine months from (1.4.2019) to (31.12.2019)
2o005¢05a: (0-g - Joog) qpbegg (0.0, j0oF)

qodegmead (R)eoa00508: oFfgEaopSs

g B
§o« N
For Director General

A (Soe Naing, Director)
Environmental Conservation Department

qoSegmecd (G{&wzﬁ% 6t

;or Director General

(Soe Naing, Director)

Environmei tal Conservation Departinent

The VALIDITY of this ceﬂigiscaw is extel

nded
for six months from (1.7.2021) to (3l.|2.202l;
Y Sbie T R

e
irector General
(Soe Naing, Director)
Environmental Conservation Department

EXTENSION (wrﬁm&:of):rf &:)
The VALIDITY of this certificate %ic{%tcndcd
for one year from (1. 1.2022) to (31.12.2022)

@mcﬁyo&rnr(a—o-JOJ\J)qr’SG@af(ga-o -
J=JoUJ)
q(rgoémogm&?&xﬁm&c?;&@wéu s
M;.M’L
For Dil'?§01‘ General

o (Soe Naing, Director)
Environmental Conservation Department

EXTENSION
205008:03:{5¢[g8:

The VALIDITY of this certificate is extended
for ongg'cu from (1.1.2020) to (31.12.2020)
ojconSyodami(o-0- Jo jo) godegy (po-2 - o o)
qodegzead 5 5006: 03:{g6 205

-
or Dir rY}cncml
(Soe Naing, Director)
Environmental Conservation Department
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The Yangon Water-works Act, 1885
620536q0g05:3050063 (006g))

The Yangon Police Act, 1899

§§0p§a85m&:32050063 (0R0S)

The Canal Act, 1905

The Defile Traffic Act, 1907

The Town Act, 1907

The Village Act, 1907

The Ports Act, 1908

The Embankment Act, 1909

The Inland Steam Vessels Act, 1917

The Qilfields Act, 1918 (Amendment, 2010)

The Poison Act, 1919

The City of Yangon Municipal Act, 1922 (Law Amending the City of Yangon
Municipal Act, 1991) (Amendment, 1961)

The Workmen'’s Compensation Act, 1923 (Amendment, 2005)
The Water Power Act, 1927

The Underground Water Act, 1930

The Myanmar Aircraft Act, 1934

The Police Act, 1945

The Essential Supplies and Services Act, 1947
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The Leave and Public Holidays Act, 1951

The Law Amending The City of Yangon Municipal Act,1961
The Penal Code of Offices Affelting The Public Health Safety Convenience
Deceny and Morals 1961

The Archive Properties (Amendment) Act, 1962
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The Territorial Sea and Maritime Zone Law, 1977
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The Pesticide Law, 1990
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The Forest Law, 1992

The Narcotic Drugs and Psychotropic Substances Law, 1993
The Plant Pest Quarantine Law, 1993
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The Myanmar Hotel and Tourism Law, 1993

The Animal Health and Development Law, 1994
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Myanmar Pearl Law, 1995

[g$ereorpodigodaease poss of ogey

03E:qC:ea0k poes q/oprk

vV V.V V V V VYV V V V V VYV V V V V VY

2Q500223202:32600005 P0eS /oeEk

YV V V V V V V VY

The Protection and Preservation of Cultural Heritage Region Law,
1998
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The Fertilizer Law, 2002

The Law Amending The Workmen'’s Compensation Act, 2005

The Conservation of Water Resources and Rivers Law, 2006
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The Conservation of Water Resources River Law, 2006
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The Amending of The Prevention and Control of Communicable Disease Law,
2011
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The Farmland Law, 2012
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The Settlement of Labor Dispute Law, 2012
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The Ward or Village Tracts Administration Law, 2012

The Conservation of Water Resources and Improvement of River Systems Rule,
2013
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The Amending of The Settlement of Labor Dispute Law, 2014
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The Social Security Law, 2014

The Social Security Rules, 2014
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Air Quality Guidelines Global Update 2005, WHO

Parameter Averaging Period Guideline Value pg/m®
Nitrogen Dioxide 1-year 40
1-hour 200
Ozone 8-hour Daily Maximum 100
Particulate Matter 1-year 20
PM;¢® 24-hour 50
Particulate Matter 1-year 10
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PM, 24-hour 25
Sulfur Dioxide 24-hour 20
10-minute 500

2 Particulate matter 10 micrometers or less in diameter

® Particulate matter 2.5 micrometers or less in diameter

Small Combustion Facilities Emission Guidelines

. Particulate Matter L. . .
Combustion Technology/ Fuel BM, 2 Sulfur Dioxide Nitrogen Oxides
10
200° mg/Nm>®
Gas - - 400 mg/Nm?
1600° mg/Nm’
Liquid 100 3% 1600~1850" mg/Nm?>
90" mg/Nm?>
Natural Gas (3-<15 MW?9) - - . 3
210' mg/Nm
Natural Gas (15-<50 MW) - - 50 mg/Nm?
Fuels other than natural gas (3- 200" mg/Nm?
- 0.5% Sulfur . 3
<15 MW) 310’ mg/Nm
Fuels other than natural gas 150 mg/Nm?
- 0.5% Sulfur
(15-<50 MW)
Gas - - 320 mg/Nm?
Liquid 150 mg/Nm? 2000 mg/Nm® 460 mg/Nm?
Solid’ 150 mg/Nm? 2000 mg/Nm® 650 mg/Nm>

@ Particulate matter 10 micrometers or less in diameter

b Spark Ignition

¢ Milligrams per normal cubic meter at specified temperature and pressure

4 Dual fuel

¢ Compression ignition

Higher value applies if bore size >400mm

9 Megawatt
h Electric generation
" Mechanical drive

J Includes biomass
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9-G-o1 g§odeq (Wastewater)

gSodee 8:e08:aq) 0podRodmaapdsE Sagoeaggiopody

(Wastewater, Storm Water Runoff, Effluent and Sanitary Discharges (General Application))

Parameter Unit Guideline Value

5-day Biochemical Oxygen Demand mg/| 50
Ammonia mg/I 10
Arsenic mg/| 0.1
Cadmium mg/I 0.1
Chemical Oxygen Demand mg/I 250
Chlorine (Total residual) mg/I 0.2
Chromium (Hexavalent) mg/| 0.1
Chromium (Total) mg/I 0.5
Copper mg/I 0.5
Cyanide (Free) mg/I 0.1
Cyanide (Total) mg/| 1

Fluoride mg/I 20
Heavy Metals (Total) mg/I 10
Iron mg/I 3.5
Lead mg/I 0.1
Mercury mg/I 0.01
Nickel mg/| 0.5
Oil and Grease mg/I 10
pH s.u? 6~9
Phenols mg/| 0.5
Selenium mg/I 0.1
Silver mg/I 0.5
Sulfide mg/I 1

Temperature Increase C <3b
Total Coliform Bacteria 100ml 400
Total Phosphorous mg/I 2

Total Suspended Solids mg/I 50
Zinc mg/| 2

& Standard Unit

Y
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b 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
defiend, use 100 meters from the point of discharge

F0qEO9I0P005§3203059500056p03808 00500 gy

(Breweries and Distilleries)

Parameter Unit || Guideline Value

5-day Biochemical Oxygen Demand mg/I || 50
Active ingredients/ Antibiotics To be determined on a case specific basis
Chemical Oxygen Demand mg/| 250

Oil and Grease mg/I 10

pH S.U? 6~9
Temperature Increase C <3P

Total Coliform Bacteria 100ml 400
Total Nitrogen mg/| 10

Total Phosphorous mg/I 2

Total Suspended Solids mg/I 50

@ Standard Unit

b 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

defiend, use 100 meters from the point of discharge

0-G-01 33055E0dagd:a0pdc0d:8q0dgp:

One Hour Laeg, dB (A)?
Day time Night time
Receptor 07:00 ~ 22:00 22:00 ~ 07:00
(10:00 ~ 22:00 for Public (22:00 ~ 10:00 for Public
holidays) holidays)
Residential, Institutional,

Educational > »
Industrial, Commercial 70 70

a . . . .
Equivalent continuous sound level in decibels
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9-G-0o1 Zo§jrontod0$i0qCedlep 326p0363:(09050Radg) COd:EREYEdYP:
og8eclo€aeandaupbs onabofeaEaoged §E:uppPoopd Guidelines gp:

GonodakeadgSgp:
Analysis Value Drinking Water Standards
Sr. .
No. Parameters Unit | Type of Water WHO EPA Indian Specification
(2011) (Spring 2012) |  (IS:10500,2012)
1. Aluminum ppm 0.2 0.2 0.03
2. | Arsenic Hg/l 10 10 10
3. Chloride ppm 250 250 250
4. Copper ppm 2 1 0.05
5. Cyanide ppm 0.07 0.2 0.05
6. Manganese ppm 0.4 0.05 0.1
7. | pH - 6.5~8.5 6.5~8.5 6.5~8.5
8. | Sulfate ppm 250 250 200
9. Total Alkalinity as CaCOs ppm - - 200
10. | Total Dissolved Solids ppm 600 500 500
11. | Total Hardness as CaCOs ppm 500 - 200
12. | Total Iron ppm 0.3 0.3 0.3
13. | Turbidity NTU 5 - 1
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. . Ministry of the Environment

-

Governmeant of Japan

Environmental Quality Standards for
Soil Pollution

Environmental Quality Standards (EQS) for soil pollution were issued in August 1991.
As a result of additions made in February 1994, the EQS now regulate 25 substances.
Guidelines for Investigation and Countermeasures for Soil and Groundwater Pollution
were established in November 1994, to ensure smooth implementation of surveys and
countermeasures based on the EQS and Evaluation Standards Relevant to Soil and
Groundwater. Administrative guidance is provided to polluters to urge them to clean up
polluted soil voluntarily under these guidelines.

Environmental Quality Standards for Soil Pollution

Substance

cadmium

total cyanide
organic phosphorus
lead

chromium (VI)
arsenic

total mercury
alkyl mercury
PCBs

copper

dichloromethane
carbon tetrachloride
1,2-dichloroethane
1,1-dichloroethylene

cis-1,2-
dichloroethylene

1,1,1-trichloroethane

Target level of soil quality examined through leaching
and content tests

0.01 mg/l in sample solution and less than 0.4mg/kg in rice for
agricultural land

not detectable in sample solution
not detectable in sample solution
0.01 mg/l or less in sample solution
0.05 mg/l or less in sample solution

0.01 mg/l or less in sample solution, and less than 15 mg/kg in
soil for agricultural land (paddy fields only)

0.0005 mg/l or less in sample solution
not detectable in sample solution
not detectable in sample solution

less than 125 mg/kg in soil for agricultural land (paddy fields
only)

0.02 mg/l or less in sample solution
0.002 mg/l or less in sample solution
0.004 mg/l or less in sample solution

0.02 mg/l or less in sample solution
0.04 mg/l or less in sample solution

1 mg/l or less in sample solution
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1,1,2-trichloroethane |0.006 mg/l or less in sample solution
trichloroethylene 0.03 mg/l or less in sample solution
tetrachloroethylene 0.01 mg/l or less in sample solution

1,3-dichloropropene | 0.002 mg/l or less in sample solution

thiuram 0.006 mg/l or less in sample solution
simazine 0.003 mg/l or less in sample solution
thiobencarb 0.02 mg/l or less in sample solution
benzene 0.01 mg/l or less in sample solution
selenium 0.01 mg/l or less in sample solution

The above standards are not applicable to:
1) Places where natural toxic substances exist such as near mineral veins, and
2) Places designated for storage of toxic materials such as waste disposal sites.

Ministry of the Environment Government of Japan
Godochosha No. 5, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8975, Japan.
Tel: +81-(0)3-3581-3351 E-mail: [Ul@I=FaeElll

http://www.env.go.ip/en/water/soil/sp.html
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Environmental, Health, and Safety Guidelines for
Food and Beverage Processing

Introduction

The Environmental, Health, and Safety (EHS) Guidelines are
technical reference documents with general and industry-
specific examples of Good International Industry Practice
(GlIP):. When one or more members of the World Bank Group
are involved in a project, these EHS Guidelines are applied as
required by their respective policies and standards. These
industry sector EHS guidelines are designed to be used
together with the General EHS Guidelines document, which
provides guidance to users on common EHS issues potentially
applicable to all industry sectors. For complex projects, use of
multiple industry-sector guidelines may be necessary. A
complete list of industry-sector guidelines can be found at:

www. ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines

The EHS Guidelines contain the performance levels and
measures that are generally considered to be achievable in new
facilities by existing technology at reasonable costs. Application
of the EHS Guidelines to existing facilities may involve the
establishment of site-specific targets, with an appropriate
timetable for achieving them. The applicability of the EHS
Guidelines should be tailored to the hazards and risks
established for each project on the basis of the results of an
environmental assessment in which site-specific variables, such
as host country context, assimilative capacity of the

! Defined as the exercise of professional skill, diligence, prudence and foresight
that would be reasonably expected from skilled and experienced professionals
engaged in the same type of undertaking under the same or similar
circumstances globally. The circumstances that skilled and experienced
professionals may find when evaluating the range of pollution prevention and
control techniques available to a project may include, but are not limited to,
varying levels of environmental degradation and environmental assimilative
capacity as well as varying levels of financial and technical feasibility.

environment, and other project factors, are taken into account.
The applicability of specific technical recommendations should
be based on the professional opinion of qualified and
experienced persons.When host country regulations differ from
the levels and measures presented in the EHS Guidelines,
projects are expected to achieve whichever is more stringent. If
less stringent levels or measures than those provided in these
EHS Guidelines are appropriate, in view of specific project
circumstances, a full and detailed justification for any proposed
alternatives is needed as part of the site-specific environmental
assessment. This justification should demonstrate that the
choice for any alternate performance levels is protective of
human health and the environment.

Applicability

These guidelines cover the processing of meat?, vegetable, and
fruit raw materials into value-added food and beverage®
products for human consumption. Meat and poultry
slaughtering and processing activities, from reception of the
animals until the carcasses are ready for sale or further
processing, are covered in the EHS Guidelines for Meat
Processing and the EHS Guidelines for Poultry Processing. This

document is organized according to the following sections:

Section 1.0 — Industry-Specific Impacts and Management
Section 2.0 — Performance Indicators and Monitoring
Section 3.0 — References

Annex A — General Description of Industry Activities

2Meat includes beef, pig, and poultry.

3Includes only the manufacturing of non-fermented beverages. Beer
manufacturing is addressed in the EHS Guidelines for Breweries.
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1.0 Industry Specific Impacts
and Management
The following section provides a summary of EHS issues
associated with food and beverage processing, which occur
during the operational phase, along with recommendations for
their management. Recommendations for the management of
EHS issues common to most large industrial facilities during the
construction and decommissioning phases are provided in the
General EHS Guidelines.

1.1  Environment

Essential tools for managing impacts while optimizing water,
energy, and resource use and improving working practices
involve the adoption of industry-specific good-manufacturing
practice, quality management systems (including ISO 9000
series, 1ISO 22000), risk management systems (e.g., Hazard
Analysis Critical Control Points, HACCP), and environmental
management standards (e.g., 1ISO 14000) 4

Environmental issues in food and beverage processing facilities
primarily include the following:

e Solidwaste

e Wastewater

e Energy consumption
e  Emissionsto air

Solid Waste
Depending on the raw materials, food and beverage processing
activities may generate significant volumes of organic,

4 HACCP is for the systematic identification and gement of risks iated
with the production and distribution of foodstuffs. ISO 22000:2005 covers
requirements for a food safety management system in which an organization in
the food chain demonstrates its ability to control food safety impacts to ensure
that food is safe at the time of human consumption. ISO 9000 series is an
international standard for the certification of manufacturing and quality
management systems; 1SO 14001 is an international standard for the
certification of envi tal manag t syst

putrescible solid waste in the form of inedible materials and
rejected products from sorting, grading and other production
processes.5 Where meat products are the raw material, solid
waste generated during processing may include organic
materials that have the potential to significantly impact food

safety due to the proliferation of pathogenic microorganisms 8

Recommended measures to prevent and control solid waste
generation include the following:

e  Minimize inventory storage time for raw materials to reduce
losses from putrefaction;

*  Monitor and regulate refrigeration and cooling systems
during storage and processing activities to minimize
product loss, optimize energy consumption, and prevent
odors;

o  Consider use of enclosure techniques to minimize damage
to raw materials stored outdoors;

e Monitor and optimize process yields, e.g. during manual
grading or cutting activities, and encourage the most

productive employees to train others in efficient processing.

o Clean, sort, and grade raw foodstuffs at an early stage
(e.g. at the farm site), in order to reduce organic waste and
substandard products at the processing facility;

e  Contain solid waste in dry form and consider disposal
through composting and / or use for soil amendment;

*  Organic and non-organic debris / soil, solid organic matter,
and liquid effluents, including sludge from wastewater

5 For example, mushrooms have a low wastage factor (around 3- 5 percent)
whereas the wastage factor for sweet corn kemel processing is much higher
(around 50-60 percent). United Nations Environment Programme (UNEP). 2004,
Working Group for Cleaner Production in the Food Industry. Fact Sheet 3: Food
Manufacturing Series. Food and Beverage Processing.

6 The proportion of animal by-products in food processing activities in relation to
their carcass weight ranges from approximately 8 to 16.5 percent for pig, 7 to 8
percent for poultry, and 12 percent for beef. European Union (EU) Commission.
2006. Directorate General Joint Research Council (JRC) Institute for
Prospective Technological Studies. Integrated Pollution Prevention and Control
Reference Document on Best Available Techniques in the Food, Drink and Milk
Industries.

APRIL 30,2007
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treatment, which remain after the implementation of waste
prevention strategies should be recycled as a soil
amendment (based on an assessment of potential impacts
to soil and water resources) or other beneficial uses such
as energy production;

e  Collect and reuse rejected raw materials for manufacturing
other products;?

o Provide leaksproof containers for collected solid and liquid
waste;

e Segregating individual byproducts from each other and
from waste to maximize their use and minimize waste.

Wastewater
Industrial Process Wastewater

Effluent streams from food and beverage processing may have
a high biochemical and chemical oxygen demand (BOD and
COD) resulting from organic wastes entering into the
wastewater stream, and from the use of chemicals and
detergents in various processes including cleaning (discussed
below). In addition, effluent may contain pathogenic bacteria,
pesticide residues, suspended and dissolved solids such as
fibers and soil particles, nutrients and microbes, and variable
pH. The effluent load should be reduced by preventing raw
materials, intermediates, product, by-product and wastes from
unnecessarily entering the wastewater system, as discussed in
the solid waste section above.

Process Wastewater Treatment

Techniques for treating industrial process wastewater in this
sector include grease traps, skimmers or oil water separators for

7 Secondary products may include jams and cut products, such as coleslaws;
sauerkraut; orange peels foruse in dlelary fiber supplements; potato pulp for
production of blofuel onion matenal for onion oil production,

fructooli ides, pectic polysaccharides, and lowlignin dietary fiber;
animal waste for production of animal feeds W|th strict recognition of biosafety
considerations; and use of bones, fat, and other by-products from meat as raw
material for glue, detergents, gelaﬁn, and other materials.

separation of floatable solids; flow and load equalization;
sedimentation for suspended solids reduction using clarifiers;
biological treatment, typically anaerobic followed by aerobic
treatment, for reduction of soluble organic matter (BOD);
biological nutrient removal for reduction in nitrogen and
phosphorus; chlorination of effluent when disinfection is
required; dewatering and disposal of residuals; in some
instances composting or land application of wastewater
treatment residuals of acceptable quality may be possible.
Additional engineering controls may be required to contain and
neutralize nuisance odors.

Management of industrial wastewater and examples of
treatment approaches are discussed in the General EHS
Guidelines. Through use of these technologies and good
practice techniques for wastewater management, facilities
should meet the Guideline Values for wastewater discharge as
indicated in the relevant table of Section 2 of this industry sector
document.

Other Wastewater Streams & Water Consumption

Guidance on the management of non-contaminated wastewater
from utility operations, non-contaminated stormwater, and
sanitary sewage is provided in the General EHS Guidelines.
Contaminated streams should be routed to the treatment system
for industrial process wastewater. Food and beverage
processing activities (e.g. washing, internal transport of raw
materials using water, cooling of blanched foods, and general
equipment cleansing) may consume large quantities of water
In addition to the recommendations on water conservation
included in the General EHS Guidelines, industry specific

measures include the following:

¢ Water demands in meat processing are diverse and may, depending upon the
specific operation, include thawing of frozen als, continuous equipment,
boot, apron and clothing washing and disinfection as well as g tion of
steam and process heat, and cooling processes.

APRIL 30,2007
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e Minimize water consumed during production processes:

(o]

[e]

fe)

Optimize product conveying systems to reduce
contact of raw material and product with water, for
example by using dry instead of wet conveying
systems. Optimize process line operations to avoid
spills of raw materials and water, reducing the need to
wastewater treatment and associated energy
consumption;

Use dry methods, such as air classifiers, magnetic
separators and vibration over sieving and screening
devices, for the primary cleaning of robust raw
materials with low moisture content;

Where feasible, use a continuous / batch steam or a
dry caustic process for peeling activities, or
alternatively, consider dry caustic peeling;

Minimize rate of make-up supply to continuously
overflowing tanks, flumes etc.

Use taps with automatic shut-off valves and use high
water pressure and optimized nozzles,

Use counter-current wash techniques for primary
wash of raw materials;

Implement dry clean of equipment with scraper or
broom before cleaning with water

Minimize wet transport (pumping) of waste

e Reuse water streams in the production processes to the

maximum extent possible while avoiding water

contamination or compromising food safety:

o

o)

Separate and recirculate cooling water from process
and waste water streams. Recirculate and reuse
thawing water in a closed circuit provided this practice
does not compromise food safety

Recirculate fluming water used in vegetable transfer
provided this practice does not compromise food

safety

o

Return condensate for use as boiler feed water.
Alternative uses for condensate include as a sprinkling
agent for dust suppression or in general factory wash
down (e.g. cleaning the floor)

Where feasible, recycle low grade wash water and
reusing it for the primary wash of raw materials or for
wet transport

Explore opportunities collection and use of storm

water consistent with food safety requirements

Review process lines and operations to identify

opportunities to reduce the effluent load by minimizing

contact with water at every stage of the process, to avoid

contamination of the water and the need for consequent

treatment, including:

(e}

Use dry methods (e.g. vibration or air jet) to clean raw
materials

Install grids to reduce or avoid the introduction of solid
materials into the wastewater drainage system. Install
trays to catch waste from trimming operations and
juice / product on conveyors

Ensure regular integrity testing of bulk storage tanks
for product and waste

Provide secondary containment for storage and
process vessels to contain spills

Adopt best-practice methods for plant cleaning, which
can be manual or automated Clean In Place (CIP)?
systems, using approved chemicals and (or)
detergents with minimal environmental impact and
compatibility with subsequent wastewater treatment

processes.

¢ Automated CIP systems reduce chemical, water, and energy consumption and
facilitate rinse recovery but may not be appropriate for all applications.

APRIL 30,2007
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Energy Consumption o Recover energy from thermal processes where possible.

Food and beverage processing activities may require high levels

of thermal energy consumption in process heating, cooling, and

refrigeration. In addition to the recommendations on energy
conservation included in the General EHS Guidelines, industry

specific measures include the following1e:

* Implement operational, maintenance and housekeeping

measures:

O

fe)

Insulate refrigeration room/areas and use of
automatically closing doors and airlocks
Insulate refrigeration rooms / areas

e Optimize plant processes for energy efficiency:

)

(o]

Use Combined Heat and Power (CHP) particularly in
plants which have high heat and power demand for
more than 5000 hours/year

Reduce the size of refrigeration rooms where feasible,
but still taking food safety into consideration

Design plant layout to reduce pumping and conveyor
belt transportation distances

Heat recovery opportunities may include, for example':
o Recovering heat from ovens, dryers, evaporators,
pasteurizers and sterilizers.

Maximizing regeneration efficiency in plate heat

o

exchanger pasteurizers (regeneration efficiency up to
94 percent is possible)
o Recovering heat from condensed steam for blanching
and steam peeling operations before it is discharged
o Using multi-effect evaporators in large scale

evaporator applications.

Emissions to Air

The main air pollutants from food and beverage processing
operations consist of particulate matter (PM) and odor. PM may
arise from solids handling, solid reduction and drying. Odor may
be released by thermal processing steps such as steam peeling,
blanching and dehydrating and by micrabial action in stored
solid waste. In meat processing, odor may also be emitted from

cooking and smoking activities. 12

o Ensure that fouling on heat transfer surfaces, for
example in the steriization process, is regularly Management of emissions to air from combustion sources for
cleaned to ensure optimum efficiency electricity generation is addressed in the General EHS
o Avoid refrigeration of fruits, vegetables and by- Guidelines.
roducts intended for animal feed by storing outside in :
4 _ i e ] Particulate Matter
clean covered areas or in containers, when climate
conditions and plant design allow Recommended techniques to prevent and control particulate
o Use high temperature pre-cooling before refrigerated matter emissions include'3:
cooling and freezing, for example, after blanching pre-
chill products by passing them cold water before *  Cover skips and vessels, and stockpiles, especially
freezing. This is particularly cost —effective when liquid qutdoors,
nitrogen freezing is used e Enclose silos and containers used for bulk storage of
powders and fine materials;
11 EC (2006)
12 EC (2006)
12 Based on Environment Agency. 2003. Environment and Heritage Service.
19 EC (2006) Guidance for the Food and Drink Sector. Sector Guidance Note IPPC S6.20.
APRIL 30,2007 5
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o Where enclosure is not feasible, use sprays, windbreaks,
sweeping, sprinkling, and other stockpile management
techniques to suppress dust

e Use closed conveyors equipped with filters to clean
transport air prior to release;

e Use cyclones and, if necessary, and fabric filters to remove
dust from exhaust air;

e Remove particulate matter from the gas stream using dry
cyclones, venturi scrubbers, electrostatic precipitators
(ESPs) or dry filter systems, as necessary.

Odor

Recommended techniques to prevent and control point source
odor emissions include:

e Use exhaust stack heights that are consistent with Good
Engineering Practice (GEP) as described in the General
EHS Guidelines;

e [fthe plant is in close proximity to residential areas
consider the use of wet scrubbers to remove odor
emissions. Wet scrubbers are used to remove odors with a
high affinity to water, such as ammonia emitted during the
rendering process; and

o During the procurement of air emission systems for
smoking units, it is best practice to install integrated
systems that combine air cleaning, incineration, and heat
recovery. Such systems are highly effective with regard to
the reduction of odor emissions, production / energy
efficiency;

e Recirculate exhaust gas from frying and other cooking
operations to the burner.

Recommended techniques to prevent and control fugitive
emissions of odor include:

e  Minimize storage duration for solid waste to avoid
putrefaction;

e Operate facilities under partial vacuum to prevent fugitive
odor emission;

e Regular inspection of chilling and freezing equipment to

monitor loss of refrigerants.

1.2 Occupational Health and Safety

Occupational health and safety issues associated with the
operation of food and beverage processing during the
construction and decommissioning phases are discussed in the
General EHS Guidelines. Hazards during the operational

phase include the following:

e  Physical hazards

e Exposure to noise
* Biological hazards
e  Chemical hazards

e  Exposure to heat and cold

Physical Hazards

Physical hazards include exposure to same-level fall hazards
due to slippery conditions, the use of machines and tools, and
collisions with internal transport equipment, such as forklift
trucks and containers. Guidance on general workplace
conditions, including design and maintenance of working and
walking surfaces to prevent slips and falls, is presented in the
General EHS Guidelines. Additional, industry-specific

recommendations are presented below.

e Maintain walking and working surfaces clean and dry by
preventing spillages through equipment design and
operation, providing workers with anti slip footwear where
still necessary;

APRIL 30,2007
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o Control of occupational risks at their source through
implementation of engineering controls. Address residual
risks based on hygiene and safety surveys and by
providing workers with training in the proper use and
maintenance of safety devises (including the proper use of
machine safety devises) and personal protective
equipment (PPE), such as hearing protection, and gloves,
aprons etc. to avoid cuts, amputations, and other sharp
instrument traumas;

e  Ensure that the process layout reduces opportunities for
process activities to cross paths, thus avoiding collisions
and falls;

o Demarcate transport corridors and working areas and
ensure the proper placement of handrails on platforms,
ladders, and stairs;

e  Preventingress of water;

e  Groundall electrical equipment and installations;

o  Prepare emergency plans and train staff for emergency
situations.

Lifting, Repetitive Work, and Work Posture Injuries

Food and beverage processing activities may include a variety
of situations in which workers can be exposed to lifting, carrying,
repetitive work, and work-posture injuries. Such injuries may
result from heavy manual lifting and repetitive work; including
the operation of slicing and vacuum-packing machines and poor
working postures caused by inadequate workstation and
process activity design. Recommended management
approaches to reduce these injuries are discussed in the
General EHS Guidelines.

Exposure to Noise
A variety of operations in food and beverage processing units
generate substantial noise levels, for example the canning plant,

bottling machines, conveyors and blanching applications.

Recommended measures to prevent and control worker
exposure to noise are discussed in the General EHS
Guidelines.

Biological Hazards

Exposure to biological and microbiological agents may be
associated with inhalation and ingestion of dust and aerosols.
Dust from the ingredients used in food and beverage processing
and high levels of humidity may cause skin irritation or other
allergic reactions.

Recommendations for the prevention and control of exposures
to biological hazards specific to food and beverage processing
include the following:

* Avoid dust- and aerosol-generating activities (such as use
of compressed air or high-pressure water for cleaning) and,
where they cannot be avoided, provide proper ventilation of
enclosed or semi-enclosed areas to reduce or eliminate
exposure to dust and aerosols;

* |Install exhaust ventilation equipped with filters, cyclones,
etc., at sources of dust;

*  Provide workers with PPE that is appropriate for the
process activity, e.g. masks and gloves;

e Ensure physical segregation of work and welfare facilities
to maintain worker personal hygiene.

Chemical Hazards

Exposure to chemicals (including gases and vapors) typically
involves chemical-handling activities related to cleaning
operations, disinfection of process areas and use of
preservatives in long-term food storage, in addition to the
maintenance of heating (thermal oils) and cooling systems
(ammonia). Recommended measures to prevent and control
exposure to chemicals are discussed in the General EHS
Guidelines.

APRIL 30,2007
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Food and beverage processing sites usually have large
refrigeration systems, which often use ammonia as a primary
refrigerant, and may have secondary refrigerants such as
glycols or brines. Ammonia is a toxic substance and can form
explosive mixtures with air. Guidance on the safe use of
ammonia and other refrigerants is readily available from

professional refrigeration institution'4 and should be considered.

Heat and Cold

Food and beverage processing may create changing
temperature conditions due to activities such as heat treatment,
chilling and freezing. Workers may be exposed to heat from
steam peeling, pasteurization, and canning processes and
exposed to low temperatures in refrigerated areas / rooms.
Irradiation dosing to extend the shelf-life of fruits and vegetables
should be monitored for occupational exposure to radiation.
Recommended measures to prevent and control exposure to
heat, cold, and radiation are discussed in the General EHS
Guidelines.

1.3 Community Health and Safety

Community health and safety impacts during the construction
and decommissioning of food and beverage processing facilities
are common to those of most industrial facilties and are
discussed in the General EHS Guidelines. Industry-specific
issues with the potential to impact the community are those
associated with hygiene and food safety.

Process, Equipment, and Staff Hygiene
The design of the processing plant should be organized to
ensure that products move from “dirty” to “clean” areas to avoid

recontamination. Employee movement within the facility should

14 See the Institute of Refrigeration (IOR) for guidelines on the safe design of
ammonia and other refrigeration systems, as well as safe handling of ammonia.
Also, the American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE).

be opposite to the flow direction of products (i.e. from “clean’
towards “dirty” zones). Cleaning activities during processing will
depend on the particular production and processing systems.
Daily cleaning and disinfection should comprise:

e Ensuring proper equipment clearance for cleaning
¢ Removal of solid waste

e  Pre-rinsing with water

* Application of detergent(s)

¢ Rinsing

¢ Disinfection

e Postrinsing

e Post treatment

Staff should be trained in food safety issues and should follow
established procedures for hand washing, working attire
(clothes, shoes, gloves and hair coverage), and how to handle
injuries and diseases.

Food Safety Impacts and Management

Afood product recall caused by contaminated or adulterated
food products can devastate a viable business. If a company
can trace its products to specific lot numbers, then recall is a
matter of removing all foods associated with those numbers.
With a robust food safety program in place, a company can
protect itself from product adulteration, contamination, and the
impacts of food recalls.

Food and beverage processing should therefore be performed
according to internationally recognized food safety standards
consistent with the principles and practices of Hazard Analysis
Critical Control Points (HACCP)'®; and Codex Alimentarius'®.

5 Intemational Organization for Standardization (ISO) (2005)
'8 Food and Agriculture Organization of the United Nations (FAQ) and World
Health Organization (WHO) (1962-2005)
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The Codex Alimentarius provides Current Official Standards for
a range of specific products from the food and beverage
processing sector including canned, quick frozen, and whole
fresh food products. In addition the Codex Alimentarius provides
Current Official Standards for general and specific
manufacturing steps in the production process, for example
General Principles of Food Hygiene, Recommended
International Code of Hygienic Practice for Canned Food and
Beverage Products and the Recommended International Code
of Practice for the Packaging and Transport of Tropical Fresh
Food and beverages. In general, recommended food safety
principles include:

o Strictly maintain cold chains and other preservation
processes;
o  Fullinstitutionalization of HACCP prerequisites as well as
Standard Operational Procedures, including:
o Sanitation
o Good Manufacturing Practice (GMP)
o Pestcontrol
o Chemical control
o Allergen control
o Staff hygiene and education
o Customer complaints mechanism

o Traceability and reuse

2.0 Performance Indicators and
Monitoring

2.1 Environment

Emissions and Effluent Guidelines

Table 1 presents effluent guidelines for this sector. Guideline
values for process emissions and effluents in this sector are
indicative of good international industry practice as reflected in
relevant standards of countries with recognized regulatory

frameworks. These guidelines are achievable under normal
operating conditions in appropriately designed and operated
faciltties through the application of pollution prevention and
control techniques discussed in the preceding sections of this
document. These levels should be achieved, without dilution, at
least 95 percent of the time that the plant or unit is operating, to
be calculated as a proportion of annual operating hours.
Deviation from these levels in consideration of specific, local
project conditions should be justified in the environmental
assessment.

Effluent guidelines are applicable for direct discharges of treated
effluents to surface waters for general use. Site-specific
discharge levels may be established based on the availability
and requirements of publicly operated sewage collection and
treatment systems or, if discharged directly to surface waters,

on the receiving water use classification as described in the
General EHS Guidelines.

Emissions from food processing activities are principally
associated with particulate matter (PM) and odor. PM and odor
emissions from point sources such as ventilation exhaust
systems and smoking units should be released through GEP-
designed stacks. Smoking unit emissions of PM should typically
not exceed 50 mg/Nm3. Combustion source emissions
guidelines associated with steam- and power-generation
activities from sources with a capacity equal to or lower than 50
MWth are addressed in the General EHS Guidelines with
larger power source emissions addressed in the Thermal Power
EHS Guidelines. Guidance on ambient considerations based on
the total load of emissions is provided in the General EHS
Guidelines.
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Table 1. Effluent levels for food and beverage
processing Resource Use and Waste Generation
Poll utants Units Guideline Value Tables 2 and 3 provide examples of resource consumption
pH pH 6-9 indicators for energy, water, materials, and waste in this sector.
BODs mgl 50 Industry benchmark values are provided for comparative
coD mg 250 purposes only and individual projects should target continual
= improvement in these areas.

Total nitrogen mg/l 10
Totl phosphorus mg! 2 Environmental Monitoring
Oil and grease mg/l 10 Environmental monitoring programs for this sector should be
Total suspended solids mg/l 50 implemented to address all activities that have been identified to
Temperature increase °c <3 have potentially significant impacts on the environment, during
Total coliform bacteria MPN: /100 ml 400 normal operations and upset conditions. Environmental
Active Ingredients / To be determined on a case specific monitoring activities should be based on direct or indirect
Antibiotics basis i 5 ;
Noles: indicators of emissions, effluents, and resource use applicable
aMPN = Most Probable Number to the particular project.
b At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and o - .

imilative capacity Monitoring frequency should be sufficient to provide

representative data for the parameter being monitored.
Monitoring should be conducted by trained individuals following

Table 2: Waste Generation in the Food and

monitoring and record-keeping procedures and using properly

Beverage Processing Sector

Solid waste produced per Uit Industry calibrated and maintained equipment. Monitoring data should be
tonne of product Benchmark analyzed and reviewed at regular intervals and compared with
N Ko i the operating standards so that any necessary corrective
Peas Kg 40 actions can be taken. Additional guidance on applicable
Potatoes Kg 4 sampling and analytical methods for emissions and effluents is
Broccoli Kg 200 provided in the General EHS Guidelines.
Carrots Kg 200
Strawberries Kg 60
Apples Kg 90
Peaches Kg 180

APRIL 30,2007 10
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2.2 Occupational Health and Safety
Occupational Health and Safety Guidelines

Occupational health and safety performance should be
evaluated against internationally published exposure guidelines,
of which examples include the Threshold Limit Value (TLV®)
occupational exposure guidelines and Biological Exposure
Indices (BEIs®) published by American Conference of
Governmental Industrial Hygienists (ACGIH),” the Pocket
Guide to Chemical Hazards published by the United States
National Institute for Occupational Health and Safety (NIOSH), =
Permissible Exposure Limits (PELs) published by the
Occupational Safety and Health Administration of the United
States (OSHA), '« Indicative Occupational Exposure Limit Values
published by European Union member statesz or other similar

sources.

Accident and Fatality Rates

Projects should try to reduce the number of accidents among
project workers (whether directly employed or subcontracted) to
a rate of zero, especially accidents that could result in lost work
time, different levels of disability, or even fatalities. Facility rates
may be benchmarked against the performance of facilities in this
sector in developed countries through consultation with
published sources (e.g. US Bureau of Labor Statistics and UK

Health and Safety Executive)e'.

Occupational Health and Safety Monitoring
The working environment should be monitored for occupational
hazards relevant to the specific project. Monitoring should be

17 Available at: http:/Awww .acgih.org/TLV/ and http:/Avww.acgih.org/store/
1% Available at: http:/www.cdc.gov/iosh/npg/

19 Available at:

http:/www.osha gov/plsloshaweb/owadisp.show_di
DS&p_id=9992

20 Available at: http:/feurope.osha.eu.int/good_practice/risks/ds/oel/
21 Available at: http:/Awww.bls.gov/if/ and

http:/www hse.gov ukistatistics/index htm

t?p_table=STANDAR

Table 3: Resource and Energy
Consumption in Food and Beverage Processing

. : Industry
Outputs per unit of product Unit Beag ek

Bectricity Consumption 2
Sorting of vegetables (carrots) 8
Caustic peeling of vegetables 2
Steam peeling of vegetables 35

i 25
Washing of vegetables (carrots) Kot fozen
Mechanical processing prior to vegetables 25
freezing (diced carrots)
Drum blanching in deep freezing 05-13
of vegetables
Countercurrent water cooling of 05-13
vegetable
Belt blancher with water cooler 2-9
Belt blancher with air cooling 7-30
Water Consumption
Canned fruit 2540
Canned vegetables 356.0
Frozen vegetables 50-85
Fruit juices 6.5
Jams méon 6.0
Potato processing: © 45-90
Range
Well managed 51
Cooked Ham © 4-18
Cured Hamt 2-20
Sausages, ham, bacon, efc. © 10-20
NOTES
aTables 3.31 - 3.39. European Commission. IPPC. Refe Document on
BAT in the Food Drink and Milk Industries. P. 169 - 177.
b Table 3.20: Water ption for some p inthe food and beverage
sector. European Commission. IPPC. Reference Document on BAT in the Food
Drink and Milk Industries. P. 162.

designed and implemented by accredited professionals as part
of an occupational health and safety monitoring program.

2 Accredited professionals may include Certified Industrial Hygienists,
Registered Occupational Hygienists, or Certified Safety Professionals or their
equivalent.
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Facilities should also maintain a record of occupational
accidents and diseases and dangerous occurrences and
accidents. Additional guidance on occupational health and
safety monitoring programs is provided in the General EHS
Guidelines.
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Annex A: General Description of Industry Activities

The food and beverage processing sector covers a wide range
of products. Many process steps are common to the
manufacture activities of different products. Food and beverage
processing plants vary in size and location, and are ideally
located in close proximity to fresh water resources. Plant
operation is often seasonal reflecting the harvesting of the raw
materials, however product lines are unaffected by seasonal
variations and take place throughout the year.

Figure 1.0 summarizes the major processes for most food and
beverage products from fruit and vegetable sources, though the
actual process flow will vary depending on the product and the
plant set-up. Figure 2.0 summarizes the major steps for
processing of meat products, specifically applicable to cooked

ham manufacturing.

Fruit and Vegetable Processing=

Fruit and vegetable production begins with the preparation of
the raw food and beverages thorough a variety of methods
including cleaning, trimming and peeling to reduce the product
to a uniform size before cooking, canning, drying or freezing, as
well as pulping and filtration to make soft drinks. The process
culminates with the packaging and transport of the final product.

There are two major sub-sectors including fresh packed
products and processed products. Processed products involve
other unit operations such as cooking, evaporating and drying to
provide product diversity and increase shelf-life. Common
examples of processed fruit products are canned peaches and
pears, dried fruits, jams and jellies, and fruit purees for use in
the food industry. Examples of processed vegetable products
include canned beans and frozen peas, as well as vacuum

22 This section briefly describes the major manufacturing steps in the food and
beverage processing sector and has been adapted from text in the British
Environment Agency's Guidance for the Food and Drink Sector, Environmental
Agency (2003).

packed beetroot. Typical examples of soft drinks are food and
beverage juices and concentrated fruit extracts for dilution with
water.

Receipt of Raw Materials

Raw materials are typically delivered in bulk on trucks and are
off-loaded directly for processing or for storage (e. g. in silos).
Other solid material ingredients may be delivered in bags on
pallets. Liquid raw materials and ingredients may be transported
in bulk tankers and pumped to storage tanks or delivered in
containers on pallets. Solid raw materials are conveyed by belts
and elevators.

Primary Grading / Screening

This process stage often covers grading and sorting but its main
objective is the assessment of the overall quality of the food
using a number of criteria. Solid raw materials should preferably
be sorted and graded on the farm in order to minimize the
quantity of waste material, organic and non-organic debris, and
off-specification product that is transported to the processing
plant.

Intermediary Storage

Storage of food and beverages can be required at various
stages of the manufacturing process and the storage conditions
will be dependent on the product. In general the parameters to
be controlled for storage include humidity, temperature,
atmospheric conditions, and hygiene.

Primary Cleaning

Primary cleaning removes and separates off-specification
material, organic and non-organic debris, metals, and pesticide

residues, among other contaminants, from the raw material prior

APRIL 30,2007
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to further processing. The method used depends on the type of
materials to be removed and may include the use of water
although dry methods are favored for water conservations and
wastewater prevention reasons.

When water is used, the raw materials may be sprayed, and
then immersed for organic and non-organic debris removal
using brushes, shaking, and stirring. The spray water may be
chlorinated and detergents may be added to the wash water,

which may also be heated to increase cleaning efficiency.

Sorting, Grading and Inspection

The washed material may be sorted, graded and inspected prior
to further processing to ensure uniformity. Sorting is the
separation of materials into categories and the main factors are
size, shape, weight, and color. Size sorting is typically done
using screens and sieves. Shape sorting may be done manually
or mechanically and weight sorting is typically used for valuable
material such as tropical fruits. Color sorting is performed
manually or by use of computer technology whereby the
material passes the control point on conveyor belts at high rates
and rejected items are blasted away using compressed air.

Product Preparation

Most raw materials have parts that are inedible and need to be
removed in order to make the raw materials uniform and
suitable for further processing. In the product preparation phase,
the sorted and graded materials are subjected to a variety of
processes including trimming (manual or by rotating knives),
peeling, and size reduction, as well as mixing, forming,
separation and concentration of the food components. Various
peeling methods are available including flash steam, flame,
knife, abrasion, and caustic.

Product Processing

Food and beverages can be processed as a single operation or
in a combination of several operations. The most common
processing methods are through heat application and heat
removal. The heat application methods include blanching,
pasteurization, heat sterilization, evaporation, and dehydration
including heat processing by baking or cooking in oils. Heat
removal processing includes chilling, controlled or modified
storage and packaging (to reduce the rate of respiration),
freezing, and freeze-drying. Other preservation and processing
methods include the use of sodium chloride and sugar, food
additives, and irradiation.

Packaging

Products are packed to provide containment, protection,
communication, and convenience. Packaging materials typically
used in the food and beverage processing sector include flexible
polymer materials (e.g. single films and laminates), paper,
cardboard and corrugated cardboard, glass, cans, and wooden
or polymer boxes.

Meat Processing

If beef, poultry and pork are received frozen, processing
involves thawing after arrival to the processing plant using air,
water showers, or water immersion techniques. The first two
techniques generally require less water consumption than
immersion thawing methods. Thawed meat is then cut into retail
portions using electric cutting systems. Excess fat and bones
can be reprocessed into commercial products such as gelatin,
glues, etc. Fresh cuts are refrigerated prior to further processing
into preserved meat products, such as sausage, ham, and
bacon. Cuts may be ground down and reconstituted into
different product shapes using various processing machinery.
Preservation techniques include heat, such as cooking (e.g. in
water bath, shower, steam, and hot air ovens) and smoking,

APRIL 30,2007
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dehydration, fermentation, brining, curing, pickling, and canning.
These activities are performed to increase the shelf life of the
product. Brining, curing and pickling typically involve injection of
a saline solution, followed by a massaging process to ensure
mixing of ingredients and product additives. Meats are then
inserted into casings to define their shape and size.

Figure A.1: General Process for
Food and Beverage Processing Operations

Receipt of raw materials

v

Primary grading / screening

v

Intermediary storage

!

Primary cleaning and washing

!

Sorting, grading, and inspection

v

Product preparation

v

Product processing

v

Further processing

Y v

Packaging

v

Storage and dispatch

Source: Adapted from UNEP (2004)
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Figure A.Z: Canned Meat Production (Including Cured and Cooked Meat)
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