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The Energy Regulation Act 
{Chapter 436 of the Laws of Zambia) 

Notice of Intention to Issue Licences 

[Vol. XLVIII, No. 56 

[3920417 

MEMBERS OF THE GENERAL PUBLIC ARE HEREBY informed that the Energy Regulation Board {ERB) intends to issue Licences to th~ under­
listed Applicants, thirty {30) days from the date of this notice in accordance with the provisions of the Energy Regulation Act Chapter 
436 of the Laws of Zambia. 

Any one· objecting to the issuance of any of such Licences may do so by filing a written objection within thirty {30) days of the 
publication of this notice as stipulated under section 10 of the Energy Regulation Act as read with the Energy Regulation {Licensing) 
Regulations 1998 Statutory Instrument No. 2 of 1998. The written objection must be addressed to: 

P.O. Box 3763 I 
LUSAKA 

ID Applicant 
Location 

01. Hashi 
Energy 
Limited 

02. Ogaz 
Zambia 
Limited 

03. Indy Oil 
Zambia 
Limited 

Address and 
Address and 
Undertakings 

c/o Corpus Globe 
Corporate Services 
Limited, Stand No. 
3065a, Suite B, 
Great East Road, 
P.O. Box 39371, 
Lusaka 

Plol No.14117 
K~fue Road, P.O. 
Box330II 
Lusaka 

Plot No. 2, 
Chilekwa 
Mwamba Road, 

Directors , Residential 
Nationality 

other Energy 

I. Ahmed Hashi Adan, 11 th 
Floor, International House, 
Mama Ngina Street, 
P.O. Box 10795-00100 
Nairobi, Kenya (Kenyan) 

2. Caroline Misodzi Johnstone, 
Farm No. 34A, S/D/15, 
Waterfalls, Great East Road, 
P.O. Box 3211 S, Lusaka 
(Zambian) 

3. Chanda Sichalwc Kasanda, 
Form No. 17551/4/A, 
Buckley Estates, off Kafue 
Road, P.O. Box 32115 
{Zambian) 

I. Josat Ismail Ibrahim, Plot 
No. 7396/105/D3, Bayuni, 
Road, Lusaka (Zambian) 

2. Jasat Ibrahim Mehmud, Plot 
No. 2, Omelo Mumba Road,, 
Petauke, (Zambian) 

3. Jasat Yousouf. Plot No. 2 
Omelo Mumba Road, 
Petauke (Zambian) 

Directors 
Interest in 

None 

None 

1. Margaret Mwanakatwe, Plot None 
No. 4, Busuma Road, 
Kabulonga, Lusaka 

B. A. StTALI, 
Energy Regulation Board 

Type of 
Licence 

Importation of 
Lubricants 
{Initial) 

Distribute, Import 
and Export 
Petroleum 
Products {LPG) 
(Initial 

Importation of 
Lubricants 
{Initial) 

Application 
Date 

2/05/2012 

22/03/2012 

16/03/2012 

419 
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ID Applicant Address and Directors, Residential Directors Type of Application 
Date 

Location Address and Nationality Interest in Licence 

Undertakings other Energy 

offLubu Road, (Zambian) 
Longacres, Lusaka 2. Alick Bongane Matutu, Plot 
P.O. Box 30031 No. 76, Eaton Terrace, 
Lusaka Culross Road, Bryston 

2021, South Africa 
(South African) 

3. Joseph Brown Mkandawire 
House No. 4, Lubu Road, 
Longacres, Lusaka 
(Zambian) 

04. Cosmic Plot No. 25, l. Tarak Jayntilal Mehtu, Plot None Importation 01/03/2012 

Motors Independence, No. 12, Lushitu Drive. of Lubricants 

Limited Avenue, P.O. Parklands, Kitwe (Renewal) 

Box 22457, (Zambia) 
Kitwc 2. Jayntilal Mohanlal Mehta, 

Plot No. 12 Lushitu Drive, 
Parklands, Kitwe 
(Indian) 

3. Lisa Nnrendrakumar Kumar, 
Plot No.12 Lushitu Drive, 
Parklands. Kitwe 
(American) 

4. Kirtilalabcn Jayantilal Mehta, 
Plot No. 12 Lushitu Drive, 
Parklands. Kitwe (Indian) 

05. Universal Subdivision 493 l. Avinesh Pooran, Plot No. None Importation 16/05/2012 
Oil Farm No. 401A 242, Mclarty Road, of Lubricants 
Marketing St. Bonaventure Reservoir Hills, Durban (Initial) 
Company Makeni, P.O. South Africa (~uth 
Limited 30542, Lusaka African) 

2. Titus Miti, Flat No. 
Zimco, Kabulonga, Lusaka 
(Zambian) 

3. Sarah Phiri, House No. 60 
Boli Street, Libala Stage I, 
Lusaka (Zambian) 

4. Kaululc lllaki Siame, Plot 
2032 Nyakaseya Road, 
Solwezi (Zambian) 

06. Tiger 2nd Floor, Finance I. Georgio Sabbndin, Plot No. None Transport of 23/01/2012 
Limited House, President 578, Kariba Road, Petroleum 

Avenue, Ndola Kanscnshi, Ndola Products 
P.O. Box 70238, (Italian) (Renewal) 
Ndola 2. Roberto Sabbadin, Plot No. 

Kariba Road, Kanscnshi, 
Ndola {Italian) 

07. GS Plot No. 103/104 1. Ahmed Gahdean, House No. None Transportation of Trucking Chisokone 7 Lupili, Northrise, Ndolo 25/04/2012 

Limited Avenue, P.O. (Zambian) 
Petroleum 

Box 70038, Ndola 2. Ahmed Sandra, House No. 7 
Products 

Lupili, Northrise, Ndola 
(Renewal) 

(Zambian) 
08. Delta Plot No. 14116 1. Daya Ismail, Plot No. 2 None 

Energy Chipwenupwenu Omelo Mumba Road, Importation of 4/04/2012 
Zambia Road, offKafue Petauke (Zambian) Lubricants 

(Initial) 
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ID Applicant Address and Directors. Residential Directors Type of App/fcation 
Location Address and Nationality Interest ill Licence Date 

Undertakings other Energy 

Limited Road, P.O. Box 2. Tasat Mohammed Ibrahim, 
33011, Lusaka Plot No. 2 Omelo Mumba 

Road, Petauke (Zambian) 

3. Jasat Yousouf, Plot No. 2 
Omelo Mumba Road 
(Zambian) 

09. Leytonstone Plot No. 189/190 I. Seedat Farook, Plot No. 155 None Importation of 23/04/2012 
Trading Cnr, Nkwazi/ Great North Road, Lubricants 
Limited Lumumba Emmasdale, Lusaka (Renewal) 

Road, P.O. Box (Zambian) 
35460, Lusaka 2. Seednt Sarifa, Plot No. 23 

Busuma Road, Kabulonga, 
Lusaka (Zambian) 

10. Centralina Plot No. 3788 t Farah Mohamed Ahmed, None Retail of Petroleum 4/06/2012 
Investments Chinyama House No. 1053, Twapia Products (Initial) 
Limited ltawa. P.O. Box Ndola (Zambian) 'Plot No. 4288 

72996, Ndola 2. Mohamed Sheh Amin, KabweRoad, 
P.O. Box 73812, Ndola Ndola 
(South African) 

I I. Jolt Plot No. 5277, I. Joyce Phiri Tembo, Plot No. None Transportation of 16/04/2012 
Transport Buynntanshi. 5277, Buyantanshi Road. Petroleum Products 
Limited ,277, Buyantanshi Industrial Arca. Ndola (Renewal) 

Road. Industrial (Zambian) 
Area, P.O. Box 2. Joyson Tembo, Plot No. 
36096. Ndola 5817/M/Subdivision A, 

Lusaka West, Lusaka 
(Zambian) 

12. Khalif Plot No. 7718 I. Abdirahman Abdullahi Khalif, None Transportation of 7/06/2012 
Motors (Z) Daghamesjoeld Plot No. 718 ltawa Petroleum Products 
Limited Drive, ltawa Daghamsjoeld (Renewal) 

P.O. Box 73770, Drive, Ndola (Zambian) 
Ndola 2. Hassan Abdullahi Khalif, 

Plot No. 718 llawa, 
Daghwnsjocld Drive, Ndola 
(Zambian) 

3. Abdihodnn Abdullnhi Khalif, 
Flat 78 ZNPF ltnwn Flats, 
Ndola (Zambian) 

4. AhmedAbdullahi Khalif, 
Plot No. 9018 Lake Road, 
Woodlands, Lusakn 
(Canadian) 

5. SaidAbdullnhi Khal!f, House 
No. 5851 Airport Road, 
Ndola (Canadian) 

13. Samfucl 2nd Floor, Finance 1. John Stcphnnos Samaras, None Importation of 29/05/2012 
Limited House, President Plot No. 108, Kabelenga Lubricants 

Avenue, P.O. Box Road, Knnsenshi, Ndoln (Renewal) 
70238, Ndola (Zambian) 

2. Joan Sharon Snmarns, Plot 
I 08, Kabelcngn Road, 
Kansenshi Ndola 
(Zambian) 

14. sac Plot No. 5217 I. Shinganya Costa George, None Retail of Petroleum 10/01/2012 
Investments Knbwc Road, P.O. Plot No. 67/12 Kaunda Products 
Limited Oox230135, Square Stage I, Lusaka (Additional) 

Ndola (Zambian) •Plot No. 3279 
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Type of 
Application 

ID Applicant Address and Directors , Residential Directors 
Licence 

Date 

Location Address and Nationality Interest in 
other Energy Undertakings 

2. Phiri Daniel, House No. 12 
Chatulinga Road, 
Mufulira 

Lubuto West, Ndola 
(Zambian) 

3. Shinganya David, House No. 
578F Mukuni Road, Ndola 
(Tanzanian) 

4. Shinganya George, House No. 
578F Mukuni Road, Lusaka 
(Tanzanian) 

5. Shinganya Triza, House No. 
578F Mukuni Road, Ndola 
(Tanzanian) 

15. Mt Meru Plot No. 20429C I. Kumar Mittal Arvind, Plot None Retail of Petroleum 2/03/2012 

Petroleum Nangwenya Road No. 52, Themi HillArusha, Products 

Zambia off Addis Ababa Tanzania (Indian) (Additional) 

Limited Drive, Mass 2. Mittal Atul, Plot No. 52 *Plot No. 3621, 

Media, P.O. Box Themi Hill, Arusha. Tanzania Great North 

34360, Lusaka (Tanzanian) Road, Choma 

3. Shah Himanshu. Plot No. 
20429C, Mass Media 
Lusaka (Indian) 

4. Sheth Manishkumar Hardik, 
Plot No. I 0826 Chilubula 
Close, Olympia Park, 
Lusaka (Indian) 

5. Chand Tarsem, Plot No. 52 
·! Themi Hill Anisha, Tanzania ! 

(Indian) 

16. Keren Plot No. 6920, 1. Kibrom Bcrthane, House No. None Transportion of 2/12/2011 
Motors Mungwi Road, 35, Ngumbo Road, Petroleum Products 
Limited P.O. Box 31897 Longacrcs, Lusaka (Renewal) 

Lusaka (Ethiopian) 

2. Makumba Jane, House No. 
354, Ngumbo Road, 
Longacres, Lusaka 
(Zambian) 

17. Tholex Plot No. 2324/M I. Maybin Thole. Plot No. None Transportation of Enterprise New Kasama, 2324/M, New Knsnma 29/05/2012 
Petroleum Products Leopards Hill Lusaka (Zambian) 
(Renewal) Road, P.O. Box 

37873, Lusaka 

18. Savenda Plot No. 1534, 36 I. Clever Mpoha, 1.04 BOZ None Distribute, Import Management MilimaRoad Flats, Nasser Road, Fairview 11/05/2012 
Services Woodlands, P.O. P.O. Box 33519, Lusaka and Import of 

Limited 33519, Lusaka (Zambian) Petroleum Products 

2. Esther Chanda Mpoha, 1.04 (Butane) 

BOZ Flats, Nasser Road, (Initial) 

Fairview, P.O. Box 33519, 
Lusaka (Zambian) 

19. Kengur Plot No. 20, I. Dayo Aden, Plot No. 20 None Import and Chikola Road, Chikola Road, Itawa, Lusaka Distribute, Import 25/04/2012 Export ltawa Township, (Kenyan) and Export Petroleum 
Limited P.O. Box 73453, 2. Mulenga Christopher, Plot Products (Butane) 

Ndola No. 1115 Kamwala Site and (Initial) 
Service, Lusaka (Zambian) 
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ID Applicant Address and Dfrectors, Residential Directors Type of Application 

I.ocation Address and Nationality Interest in Licence Date 

Undertakings other Energy 

3. Chanda Gerry Augustus, 
Plot No. 1751/100, Buckley 
Estates, Lusaka (Zambian) 

4. Kaira Patrick, Plot No. 9 
Bimbe Road, Chaisa 
Township, Lusaka (Zambian) 

5. 1-!assain Sharif, Plot No. 9 
Bimbe Road. Chaisa 
Township, Lusaka (Somalian) 

20. Efedas Plot No. D64 New I. Aidan Simbeyc, D64. New None Transportation of 07/05/2012 
Investments Kansuswa, P.O. Kansuswa, Mufulira Petroleum Products 
Limited Box 40452, (Zambian) (Initial) 

Mufulira 2. Benjamin Nyirongo. Plot No. 
15 I, Gyne Sikrnbe Road, 
Nakondc (Zambian) 

3. Damas Simbeye. House No. 
V8 New Kansuswa, Mufulira 
(Zambian) 

21. Shambelenga Plot No. 8020. I. Darius Chishimba. Plot No. None Transportation of 12/04/2012 
Investments Masala. P.O. Box 2055 Old Regiment Petroleum Products 
Limited 70988, Ndola Bwanamkubwa. Ndola (Initial) 

(Zambian) 
2. Felix l\lulcnga. S020 Chinese 

Complexm M:isala.. Ndola 
(Zambian) 

22. Bicolandia Plot No. 3195 I. Allan Armengol. 162 Buteko None Transporation of 01/03/2012 
Limited Kachai Road. Drive. Kalulushi (Filipino) Petroleum Products 

Heavy Industrial 2. Fil ma Armengol. I 62 Butcko (Initial) 
Area. P.O. Box Drive. Kalu{u$hi (Filipino) 
260418, Kitwe 3. RonArrncngol. 1421 Chikuni 

Road (Filipino) 

4. Ronncl!\rmcngol. 9142A 
Kusiya Road (Filipino) 

5. Ronnichcllc/\rmcngol, 162 
Butcko Drive (Filipino) 

23. Oryx Oil Plot No. 5262, l. Webster Ndondc, Plot No. None Importation of 18/11/201 I 
Zambia Mukwa Road, 10445/S/D 'C' Great East Lubricants 

Limited P.O. Box 38638 Munali. Lusaka (Zumbimr) (Rcncwnl) 
Lusaka 2. Vnughan llilton Gibson, Plot 

No. 307 Cha Cha Chu Road. 
Oster Bay, Dnr-Es-Salaum 
(South /\fricnn) 

3. Thierry Gcnthialon, Rue de lu 
Colour 3, 74940 Anneey-le-
Viex France (French) 

4. Brian Chanda, Plot No. 35 
Vubu Road, Emmasdalc, 
Lusaka (Zambian) 

24. Extn:nergy Plot No. 4800 I. Chama Chl lomo, Plot 23 9 None Importation of 7/06/2012 

Oil Zumbin Great East Road, Churnba Valley, Lusaka Lubricants 

Limited P.O. Box 37214. (Zambian) (Initial) 

Lusaka 2. Pamela Chi lorno, Plot No. 
239, Chamba Valley 
(Zambian) 

3. Brian Pakati, Plot No. 2562 
Tito Road, Rhodespark, 
Lusaka (Zambian) 
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GAZETTE Nonce No. 463 OF 2012 

The Standards Act 
(Cap. 416) 

Dcclarntion of Comp~lsory Standards th date of this notice, the 
h , iry of two months from e b' 

P URSUANT to section 9 of the Standards Act, notice is hereby given that at t e exp St dards Act Cap 4 l 6 that the Zam tan 
Zambia Bureau of Standards intends to recommend to the Minister under section 7(l~ of the an ' 
standard appearing in the Schedule hereto be declared compulsory standard for Zambia. 

1 
f; turers traders, importers and 

· fSt ndards to compc manu ac ' The purpose of making this recommendation is to allow Zambia Bureau o a , 
service industries dealing with food stuffs to comply with general principles of food hygiene. . Z bia Bureau of Standards, 

· b · ections to the Director, , am 
Any person objecting to the substance of the standard should lo~ge_wntlen ~ J . . h Government Gazette. 

P.O. Box 50259, Lusaka within two months from the date of pubhcauon of this notice m t c 

L USAKA 

N. S1NG'AMBWA 

Acting Director 
Zambia Bureau of Standard 

6th June, 2012 

ZAMBIAN STANDARD 
ZS034:2002 

GENERAL PRINCIPALS OF FOOD HYGIENE· code of practice 

SECTION A - SCOPE AND DEFINITION 
SCOR!, 

The food chain . . . 
This document follows the food chain from primary production to the ~nal consu~cr, setting out the necessary hy_g1ene conditio~s for 

producing food that is safe and suitable for consumption. The document provides a base-hne structure for other, more specific, codes applicable 
to particular SCC(OJ'S.· 

D EFI1'm ONS 

For rhe purpose of this Code, the following expressions have the meaning stated: 
Cleaning. !he removal of soil, food residue, dirt. grease or other objccltonablc matter: . . . 
Contaminant- any biological or chemical ag .. -nt. foreign matter. or other substances not mtentionally added to food, which may compromise 

food safety or suitability. 
Contamination. the introduction or occurrence ofa contaminant in food or food environment. 
Disinfec/1011- the reduction. by means of chemical agents an<l/or physical me!hods. of the number of micro-organisms in the environment, 

to a level that does not compromise food safct)' or sui1ahility. 
Establishment . any building or area in which food is handled iu1d !he surroundings under !he control of the same management. 
Food hygiene - all conditions and measures necessary to ensure the safety and suitability of food at all srages of the food chain. 
Hazard . a biological. chemical or physical agent in. or condition of. food wirh the potential to cause an adverse health effect. 
HACCP. a system !hat identifies. evaluates. and controls ha;,~1rds, which arc signilicant for food safety. 
Food handler- any person who dircctl_y lwndks pa_ckagcd o~ unpackaged food. food equipment and utensils, or food contact surfaces and 

is rhcrefore cxpcc!ed to comply wllh food hygiene requirements. 
Food safety . assurance that food will _not cause han_n lo the consumer ,~hen it is prepared nnd/or eaten according to its intended use. 
Food suitability- assurance that f?od 1s acccpla~lc lor hum~ consi1mpt1on according to its intended use. 
Primary production - those steps m the food cham up to and mcludmg. for example. harvesting, slaughter, milking. fishing. 

SECTION B. PimfARY PRODUCTION 

Environmental Hygiene 
Potential sources of contamination fro_m the environment should be considered. In particular, prim,iry food ,roduction sh Id . d 

on in areas where the presence of potentially harmful substances would lend to an unncccptable Jcvlll of such tub t . iu dnot be came 
Hygienic Production of Food Sources s ances m oo . 

The potcr{tinl ~ffccts ofpri~ary p~du_ction activ!ti~~ on the safct~ and suitability of food should be con 'd d . . . 
includes idcnt1fymg any specific pomts m such act1v1t1es where a htgh probability of contamination may~ ~~e adt nllk~tmes. I~ particular, thts 
minimize that probability. xis an ta mg specific measures to 
Producers should ns far as practicable implement measures to: 

control contamination from air, soil, water, feedstuffs, fertilizers (including natural fertilizers) . . . 
agent used in primary production; • pesttcides, veterinary drugs or any other 

control plant and animal heal!h so !hat ii does not pose a threat to human health th h fi 
suitability of the product; andprotcct food sources from faecal and other contaminrnot~g ood consumption, or adversely affect the 

10n. 
Jn particular. care $hould ~e take~ to manage wastes, and store harmful substances appro · t 1 0 food safety goals arc becommg an important part of primary production and should be enpna e y. d n-farm programmes which achieve specific courage . 

f/a11dli11g. Slorage and Transport 
Procedures $hould be in pince to: 

sort food and food ingredients to segrega!e material which is evidently unfit fi h 
dispo~c of any rejcct~d rnal:rial in a hygienic manner, and or urnan consumption; 

protect food ,md food mgred1ents from contaminarion by pests or b eh • . 
objectionable substances during hamlling, storage and transport. y emical, phystcal or microbiological co lam· ts ther 

Care should be taken to prevent. so far as reasonably practicable deteri t' n man or 0 

include controlling temperature, humidity, and/or other contrdls ora ion and spoilage through appropri'ate h' h 
· measures w 1c may 

1· 
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Clean in~, Main~e~i~nce and Personnel Hygiene at Primary Production 
::pr~pnate facs~iti~s and proc~dures should be in place to ensure that 
an~ nc~css~ry clean mg ~d maintenance is carried out effectively; and 
S appi opnate degree of personal hygiene is maintained 

ECT!ON C • ESTABLISHMENT: DEStGN AND f ACILmES • 

Lcx:ATION 

Establishments 

425 

Potential sources ofcontam· r d. b • . . • h ffi · f reas bi . ma mnnec to econs1dcredwhendec1dingwherctolocatcfoodestabhshments,aswellast ee ect1venesso any 
ona e. ~e~ures that mrght be taken to protect food. Establishments should not be located anywhere after considering such protective 

;i:ures, 11 is c ear that there will remain a threat to food safety or suitability. Jn particular, cstablishmen~ should nonnally be located away 

environ~entally P0 11';1led areas and industrial activities which pose a serious threat of contaminating food; 
areas subJect to_ flood1~g unless sufficient safeguards are provided; 
areas prone to mfestattons of pests; 
areas where wastes, either solid or liquid, cannot be removed effectively. 

Equipment 
Equipment should be located so that it: 
pcnn!ts ad_equate maintenance and cleaning; 
funcl!ons in accordance with its intended use· and 
facilitates good hygiene practices, including~onitQring. 

PREMISES AND ROOMS 

Design and Layout 

\Yherc appropriate! th~ internal design and layout of food establishments should permit good food hygiene practices, including protection 
against cross-contammallon between and during operations by foodstuffs. 
Internal stn1ctures and fittings 

Structures within food establishments ~hould be soundly built of durable materials and be easy to maintain. clean and where appropriate, able 
to be disinfected. In particular the fo llowing specific conditions should be satisfied where necessary to protect the safety and suitability of food; 

the surfaces of walls. partitions and floor!> should be made of impervious materials with no toxic effect in intended use; 
walls and partitions should ha\'e a smooth surface up to a height appropriate to the operation; 
floors should be constructed to allow adequate drainage and cleaning; 
ceilings and overhead fixtures should be constructed and finished to minirni1.e the build up of dirt and condensation, and the shedding of 

particles; 
windows should be e:11,)' to clean. be constructed to minimize the build up of dirt and where necessary, be fitted with removable and 

cleanable insect-proof screens. Where ncccssar)'. windows should be fixed. 
doors should have smooth, non-absorbent surfaces. and be ea:.)' to clean and. where m:ccssary, disinfect; 
working surfaces that come into direct contact with food should be in sound condition. durable and easy to clean, maintain and disinfect. 

They should be made of smooth, non-absorbent materials, and inert to the food, to detergents and disinfectants under normal operating 
conditions. 

Temporary/mobile premises and vending machines 
Premises and structures covered here include market stalls, mobile sales and street vending vehicles, temporary premises in which food is 

handled such as tents and marquees. 
Such premises and structures should be sited, designed and constructed to avoid, as far us reasonably practicable, contaminating food and 

harbouring pests. . ~ d I · I d · d · h h ~ ·1· · I I In applying these specific conditions and requirements, any 100 1yg1ene 1n7N s u:;sociate wit sue 1ac1 1t1es s mu d be adequately 
controlled to ensure the safety and suitability of food. 

EQUIPMENT 

General 
E • t and containers (other than once-only use containers and packaging) coming into contact with food, should be designed and 

qmpmen b d I 1 d d .. 1· t <l d . t . d 'd I . ' fr d t d to ensure that when: necessary, they can c a equate )' c cane . ism cc c an mum u111c to avo1 t 1e contam111at1on o ,oo . 
con~truc et d contas·ncrs'should be made of materials with no toxic elfoct in intended use. Where necessary, equipment should be durable and 
Equ1pmen an • · I · d. · 1· · · · d &-. I · · • · movable or capable of being disassembled to allow tor mamtenance, c caning, 1s111 ect1on, momtormg an , ,or exarnp e, to facrhtate inspection 

for pests. 
Food control and monitoring equipment . 

dd' . tl , ·n •ral requirements in paragraph 4.3.1. equipment used to cook, heat treat, cool, store or freeze food should be designed to 
In.a. ;u.o~ 1~ir~d1toct ~crnperatures as rapidly ,l~ necessary in the int~rests or food safety and suitability, and maintain lh~m effectively. Such 

uchs_cvc ~ 11.: !
1 
iuld also be designed to allow tcmpcr~tur~s to be mo111tored and contro\lc~. _Where necessary, ~uch equipment should have 

eq~np~mnt • lC. 1• trolling and monitoring humidity, air-flow and any other chnroctenst1c likely to have a detnmental effect on the safety or 
clkctivc means o con . d d , • th t· , . . T ff< od These requirements are mten c !o ensure. ~ . . . . 
suit,1b! 11Y O 0d : bi nlicro-organisms or their toxms arc clumnated or reduced to safe levels or their survival and growth are effccttvcly 
hannlul or un es1ro e 

controlled: .. • . . I limits established in HACCP-based pl8!1s c.3!1 be monitore_d; and . . . 
wlu:rc appropn,idtc. c

1
r:trc~nditions necessary to food safoty and surtab1hty can be rapidly achieved and mamtamcd. 

temperatures an ot 1c.:r e . . , . I . . ,ste and inedible substances . . . . 
Co11tam,_1~ 01 .\

1 c . t. by-products and inedible or dangerous substances, should be spec1fically 1dcnt1fiablc smtably constructed and, where 
Conli!111ers to~ w~ i~, ervious material. Containers used to hold dangerous substances should be identified and, where appropriate, be 

approbpln11te .. mva .. n\ ~1alidous or accidental contamination of food. 
locku c to pre ., 

fACILITIF..S 

Watersupp~v . . 
1 

f otuble water with appropriate facilities for its storage, distribution and temperature control, should be available 
An adequate :;uppty o iure the safety and suitability of food. . 

whenever m:cessary o en 
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. flux into potable water systems. 
N?n-potablc water systems shall be identified and shall not connect with, or allow re ' ' . 

Dra111age and waste disposal b d . ned and constructed so that the risk of 
A I . . .. . Id b 'd d They should e cs1g 

l c~uat~ drainage and waste disposal systems and fae1hlles shou e prov1 e · 
contaminating food or the potable water supply is avoided. 
Cleaning . . t. Such facilities should have an adequate 

Adequate facilities, suitably designated, should be provided for cleaning food, utensils and equipmen 
supply of hot and cold potable water where appropriate. 
Personnel hygiene facilities and toilets . 1 1 iene can be maintained and to avoid 

Personnel hygiene facilities should be available to ensure that an appropriate degree of persona iyg 
contaminating food. Where appropriate. facilities should include: . d I f hot and cold (or suitably temperature 
adequate means of hygienically washing and drying hands, including wash basins an a supp Y 0 

controlled) water: 
lavatories of appropriate hygienic design; and 
adequate changing faci Ii ties for personnel. 
Such facilities should be suitably located and designated. 
Temperature control . • . olin cooking refrigerating 

Depending on the natureofthe food operations undertaken, ndequnte facilities should be available for hcatmg. 1.:o 
11
• g, ambienttemperatures 

and freezing food. for storing refrigerated or frozen foods. monitoring food temperatures, and when necessary, contro mg 
to ensure the safety and suitability of food. 
Air quality and l'enti/ation 
Adequate means of natural or mechanical ventilation should be provided. in particular to: 
minimize air-borne contamination of food, for example, from aerosols and condensation droplets; 

control ambient temperatures; 
control odours which might affect the suitability of food: and 
control humidity. where necessary. to ensure the ~afety and suitability of food. 

Ventilation systems should be designed nnd constyructed sothat air air does not flow from contaminated areas to clean areas and 
where necessary, they can be adequately maintained and cleane,d. 

Lighting 
Adequate natural or artificial lighting should b.: provided to enabl.: the undertaking to operate in a hygienic manner. Where necessary, lighting 

should not be such that the resulting colour is misli:ading. The intensity should be adequate to the nature of the operation. Lighting fixtures 
should, where appropriate. be protected to ensure that food is not contaminated by breakages. 
Storage 

Where necessary. adequate facilities for the storage of food. ingrcdienL~ and non-food chemicals (e.g. cleaning materials, lubricants, fuels) 
should b.: pro\·ided. 
Where appropriate. food storage facilitk·s should be designed and constructed to; 

perm it adequate maintenance and cleaning; 
avoid pest ;;icccss .:ind harbourage: 
enable food to be effectively protected from contamination during sloragc: 
where necessary: ~~ovidc a~ environment which minimizes the dcteriorntion of food (e.g. by temperature and humidity control). 

TI1e type of storage fac1ht1cs required will depend on the nature of the food. Where necessary, separate, secure storage facilities for cleaning 
materials and hazardous substances should be provided. 

ScrnoN D - Co1vTROL OF OPERATION 

Comrol of Food Hazards 
Food business operators should control food haz.,rds through the use of systems such as HACCP. They should: 

identify any steps in their operations which arc critical to the sufoty of food; 
implement clli:ctiYc control procedures at those steps: 
monitor control procedures to ensure their continuing cflcctivcness: and 
rcvi.:w control procedur.:s periodically. and whencvcr the operations change. 

These systems should be applied throughout the food chain to control food hygiene throughout the shelf l'fi f h, 
product and process design. · 1 e O t c product through proper 

Control procedures may be simple, su~h as chc~king ~tock rotation calibrnting equipment, or COITectl 1 • • • • • 
some cases a system based on expert advice, and mvolvmg documentation, mny be appropriate. Y oadmg retrtgeratcd display units. In 

KEY AsPECTS OF HYGIENE CONTROL SYSTEMS 

1ime and temperalllN! control 
Inadequate food temperature control is one of the most common causes of food borne illne Ii . . . 

temperature of cooking. cooling. processing and storage. Systems should be in place toe ss orh ood spoilage. Such controls include time ru1d 
it is critic.1110 the sali:ty and suitability of food. nsure I at temperature is controlled effectively where 
Temperature control ~y$tems should take into account: 

th.: nature of the food. e.g. its water activity. pH, und likely initial level and typ f . 
the inh:ndcd shdf-liti: of the product: cs O micro-organisms; 
the method of packaging processing: and 
how th.: product i$ intended to be used, e.g. further cooking/process in O d 

Siidi systems shout~ ;;ilso s_pecitY tokrable limits for time and tcmperatur~ v!ri:tr~~/·to-eat. 
Tcmpcratun: record mg devices should be checked at regular intervals and tested Ii · 
Spedjic process steps or accuracy. 
Othcr steps_ which contribute to food hygiene may include, for example: 

ch1ll111c 
thcm1al pnm.-ssing 
irradiation 
drying 
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chemical preservation 
. vacuum or modi ficd atmospheric packagin 

Mtcrobrologica/ and other specifications g 
Managc111cnt systems described· . . . . . . . . . . 

chemical or phvsical spe. 'Ii . t' _m paragraph 5.1 offer an elft:ct1ve way of ensuring the safety and su1tab1ltty of food. Where rn1crob1olog1cal, 
· ' Ct ic.i tons arc used man)' 1· d t l · · b d d · t'fi · · I d state. where appropriat . .· • oo _con ro system, such spec1ficat10ns should be ase on soun sc1en 1 1c prmc1p cs an 

Microhiological eras" cco.nmtom~o1
1
1~g procedmes. analytical methods and action limits . 

. ,· am,na 10n 

Pathogens can be transferred Ii , fi d . . . . . 
unprocessed food should bee • :~m, 01:c 00 t~. another, ~1ther by d1~cct contact or by tood handlc~s, co~ta~t s~irfaccs o_r the air.. Raw, 
where appropi··iat d' . 1. . !Teet I\ Cl) Separatcd, either physically or by time from ready-to-cat foods with ellect1ve mtcnnedmte clean mg and 

• e ISlll ect1011. ' ' 
Access to processing areas may ne •d t b. , ·t · d . . • · h Id b I via a changing f: Tt , p . ' c O e res nctc ~r controlled. Where risks are particularly high, access to proccssmg areas_s ou cony 

cnterino ~ aci 1 ). cisonnel may need to be required to put on clean protective clothing including footwear and wash their hands before 
c,· 

Surfaces, utensils equipment fi t d fi · 1 · • · meat and It h ' b · ix ures an 1ttmgs s 10uld bc thoroughly cleaned nnd where necessary d1smfectcd after raw food. particularly 
_• pou ry, _as een handled or processed. 

Physical and chemical contamination 

Ii SySlcmds should be in pl~ce to prevent contamination of foods bv foreign bodies such as glnss or metal shards from machinery. dust, ham1ful 
umes an unwanted chemicals. In manufacturing 11ml processing:suitable detection or screening devices should be used where necessary. 

Incoming Material Requirl!me111s 

N_o _raw mate~ial or ingrcdicnt_should be accepted by an establishment if it is known to contain parasites. undesirable micro-organisms, 
pesticides. vet~rmary drugs or toxic. decomposed or extraneous suhstanccs which would not be reduced to an acceptable level by normal sorting 
and/or proccs~mg. Whcn.:_appropriatc. specilicatitins for ra\\' materials shtntld be identified and applied. 

Raw materials ?r mgred1c1!ts :::hould. when: appropriat.:. be inspected mid sorted before processing. Where necessary, laboratory tests should 
be made to establish fitness tor use. Onl) sound. suitabh: raw materials or ingredients should be used. 

Stocks of raw materials and ingredients should be subject to etlcctive stock rotation. 

Paclwging 

Packaging design ;md material~ should pronJ.: adcqu-ik prokclion forproductsto minimize contamination. prcvt:nt damage. and accommodate 
proper labelling. Packaging materials or gasc~ \I l1crc u,cd 111us1 I,.; non-to:-.ic and no1 po~.: a threat to 1hc safety and suitability of food under the 
specified conditions of storage and ust:. Whcrc appropriate. reusable packaging should he suitably durable. easy to clean and, where necessary, 
disinfect. 

WATER 

In contact with food 
Only potable water, should be used in food handling and processing. with the following exceptions: 

for steam production, lire control and otkr ~imilar purposcs 1101 connected with food: and 
in certain food processes. e.g. chilling. am! in food h..!1dling arc~s. provided this docs not constitute a hazard to the safety and suitabilit)' 

offoo<l (<.:.g. the u~e ofclL·nn sea \1aterJ . . . . . . . . . . . 
Water re-circulated for reuse should he tr,:atcd and mamtamcd 111 such a cond1t1on thut no risk to the safety and su1tab1hty of food results from 

its usc. 11tc treat men I process should be clTect i~·cly moniton:d. Rc-cir7ulat~d water which has rc';'.civcd n_o further treatment and _wat_e~· rcco".ered 
from prot.:cssing of food by evaporation or drymg rnuy be used. provided Its use does not constitute a nsk to the safely and smtabthty of Jood. 
As cm ingredient . . . . 

Potable water should be used wherever necessary to avo:d food contrunmatJon. 
Ice mid steam . . . 

kc should bt: made from water that compiles \\1th sccll?n 4.4.1. Ice an? steam should b..: pro_duced, handled and stored to pr_ote~t_then~ from 

t · t' 1 St "trn Lts••d in direct contact with food or lood cont:,ct .~urlaces should not constitute a thrcat to th.: safety and SU1tab1hty ol food. con amma 101 . <.:, • ~ 

/1.fmwgl!ment and .'iupervision . • 1 • I f · · .. · · 
TI , , r . t ol ·md supervision needed will dcpt:nd on the s1zt: ol t 1t: busmess. t 1c natur..: o its act1v1tics and the typ.:s ol food mvolved . 

• 1. ;\ t?'P~ 
0 
d ct

1 
~rvi~ors should have enough knowlcdgt: of food hygien~ p~inciples nnd r~,~cticcs to be able to judge potential risks. take 

" an.igi.:_rs an • up 
1
. • d corrcctr'vc act·ion anc.l .:nsurc thnt effective momtonng and supcrv1sto11 takes place. 

appropnatc prcven 1vc an , 

Documentation ~md ~econpl.~iatc records of processing, production and distribution should be kept and retained for a period that exceeds the 
~h~~e nec

1
essa'.)'•1aptproD ·umcntation can cnhancl' th..: credibility and clfcclivcncss of the foo<l snfoty control system. 

shdl-ldc oft 1e p1oc uc. oc ' 

R<'call l'mc-edures .. , ffi•ctiw proccdun:~ an: in placc to dc,d with any food sufrty hazard and to enable the complete, rapid recall of any 
. l\·1_:i:rn¥ers sh~u I~ ~n~~~~; li~od from the market. Wl1crc ;1 product has ~cen withdraw11 beca~1se llfan immediate health hazard, ot(1er products 
1m11llc,itcd lot 01 ~1'.~ lllJ-r imilar conditions, and which may present a sumlar hawrd to publtc health, should be evalualed for safety and may 
wl11ch ure pr?duc_cc un. c s , ,(I for ublic wimiings should be considered. 
n.:ed to be withdia_w~\ rhf tb~ held ~ndcr supervision until they are dcstroy~d. u~ed for purposes other than humun consumption. determined 

R..:called products s ou < c
1
• or reprocessed in a manner to ensure their sulcty. 

to be safo for human consump 1011. . 

M :T 'N \NCE \ND SANff,1110N MAINTENANCli AND CLEANINCJ 
SHTION E - EsTAI!LISttMENT: AJN 1' ' 

1 
• 

G,:11eral . ·h Id b. kept in an appropriate state of repair and condition to: 
fstablishmcnt:; and equipm.:nt s ou c 
.• ' 1· Tt t, ·tll s-111it ·1tit)Jl procedures: I 5 1) act I a c, .•• • . . • l·ufr ·n critical s1cp;; (se..: paragr:1p 1 . ; 

limction ns 1~11t.:!1l!t.:~i, pai~I~~J. c.~. from mc·t,il shards, flaking plaster, debris an~ chc_micals. . . . 
prt:Vt.:lll cont,urnnatlO!l ()~ 1_, ·'d -rm I dirt which may be a source of co11tam111at10n. fhe m:cessnry cleanmg methods and materials Will 

Ckaning should rcm?vt: t?o 1 
t:!>I .· u~:: ~isinfoetion mav be necessary after cleaning. 

dcpt·nd on the naturt'. ,11 the· loid \1'.
1
s
12t::(u,d ·used care!i.111)' and in accordance with manufacturers' instructions and stored, where necessary. 

Ckaninf chc·m1cal:: sl_m.:11~1, -~ -~~
1
!fied c:,ntai~ers to avoid the risk of contaminating food. 

separated lrt1111 lond. Ill c1,c,1r,) I -=. . . . 
( ·1canir11' 1,ro;·cdnt'<'-' ,111.i /Ill r!:.odJI at. or the combined use of physical methods. such as heat, scmbbtng. turbulent flow, vacuum clean mg 

Ck,uiinr. can bt· L·:irricd L,ut L'Y I i.: ~,~par,. c ·m l ·hcmical methods using detergents alkalis or acids. 
· I I 1 1 tYoi i the use o ,,·a er. ' L " 

or 11tht'r rn<:t w, s l.l.t ~ . ~. . • : . I t.: whcrc appropriate~ . . . . 
Ck,u1ing. proec,lu1~~ I\ tll Jn\ 0 ~ : . . !)'in!!. ·idctcn!cnt solution to loosen soil and bactenal film and hold them m solution or suspension; 

. 'ro ·s dt.:bns fro111 su1 t,11x ,1,ip - • -rcmo,·111!,\ g ~- · 
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rinsing with water which complies with section 4 to remove loosened soil and residllcsb ?f dergent; 
diy cleaning or other appropriate methods for rcn:oving and collecting residues and de ns; an 
Where necessary, disinfection 

3rd August, 2012 

Cleani11[! Programmes , . t I clean and should include the cleaning 
Clca~mg an~ disinfection programmes should ensure that all parts of the estabhshmcnt arc appropna e Y ' 

ofcleam~1gequ1pment. . . . itability and effectiveness and where 
Cleaning and disinfection programmes should be continually and effectively monitored for lhctr su 

necessary. documented. 
Where written cleaning programmes arc used, they should specify: 

areas, items of equipment and utensils to be cleaned; 
responsibility for particular tasks; 
method and frequency of cleaning; and 
monitoring arrangements. . . . 

Where appropriate, programmes should be drawn up in consultation with relevant spcc1ahst expert adv,sors. 
PEST CONTROL SYSTEMS 

General . . d I ffi d 
Pests pose a major threat to the safety and suitability of food. Pest infestations can oc~ur where there nredbrce~m_gsit~s an ~!~~1n~o~fng 

Good hygiene practices should be employed to avoid creating an environment condu~•"'.e to pests. Goo ~a.mtatJon, mspec 
materials and good monitoring can minimize the likelihood of infestation and thereby hm1t the need for pe5t1cides. 
Preventing access 

Ouildings should be kept in good repair and condition to prevent pest access and to eliminate potential brec_ding sites. Holes. drain_s and oth~r 
places where pests arc likely to gain access should be kept scaled. Wire mesh screens. for example on open wr~dows, doors and ven_tilators, will 
reduce the problcm of pest entry. Animals shuuld, wherever possible. be excluded from the grounds of factories and food procesSmg plants. 
Harbourage and infestation • 

The availability of food and water encourages pest harbourage and infestation. Potential food source_s should be stored m pest-proof 
containers and/or stacked above the ground and away from walls. Areas both inside and outside food premises should be kept clean. Where 
appropriate. refuse should be stored in covered, pest-proof containers. 
Monitoring and detection 

Establishments and surrounding areas should be regularly examined for evidence ofinfcstation. 
F.radicat ion 

Pest infestations should be dealt with imm.:diatcly and without adversely affecting food safety or suitability. Treatment with chemical, 
physical or hiological agents should be carried out without posing a thread to the safety or suitability of food. 
Waste Management 

Suitable provision must be made for the removal and ~1orage of w~1c. Wru;te must not be allowed to accumulate in food handling, food storage, 
and other working areas and the adjoining environment except so far as it is unavoidable for the proper functioning of the business. 

Waste stores must be kept appropriately clean. 
Monitoring Effectiveness 

Sanitation systems should be monitored for effectiveness, periodically verifkd by means such as audit pre-operational inspections. or. where 
appropriate, microbiological sampling of environment and food contact surfac1.'S and regularly reviewed and adapted to reflect changed circumstances. 
SEcno:-i F - ESTABLISHMENT: PERSOSAL HYGIENE 

Health Sia/us 
People known, or suspected, to be suffering fr_om, ?rt~ be a carrier_ of a dise~c ~r illness likely to be transmitted through food, should not be 

~llowed to enter any fo~d handlmg ar.:a if there 1s a lrkchhood ofthc1r contammallng food. Any person so affected should immediatelv report 
illness or symptoms of illness to the management. • 

Medical examination of a food handler should be carried out if clinically or epidemiologically indicated. 
lffness and lnj11ries 

Conditi~ns wh!ch should be reported to management so that any nee~ for medical examination and/or possible exclusion fr fi d h di" 0 can bceons1dcrcd mcludc: om 00 an 10
0 

jaundice 
diarrhoea 
vomiting 
sore throat with fever 
visibly infected skin lesions (boils, cuts, etc.) 
di:-charges from the car, eye or nose 

Personal Cleanliness 
Food handlers should maintain a high degree of personal clem1lincss and, when: appropriate we·ir suit bi . 

and footwear,. Cuts and wounds. where personnel arc permitted to continue working should be 'cov . ~d b prot~ctive clothing, head covering. 
Pcrsonm:I should always wash their hands when personal cleanliness may n!Tect fo~ safety for , ~re 

1 
>'. suitable waterproof dressings. 

at the start of food handling activities; · • cxamp e. 
immediately after using the toilet; and 
after handling raw food or any contaminated material, where this could result in contnm· r f 

handling ready-to-eat food, where appropriate. ' ma 1011 0 other food items; they should avoid 
Personal Behaviour 

People engaged in food handling activities should refrain from behaviour which could result· . . 
smo~ing; 111 contamination of food forexrunple: 
sp1tt111g; 
chewing or eating; 
sneezing or coughing over unprotected food. 

Personal effects such as jcwclleiy, watches, pins or other items should not be worn b h . 
tl)_e Siili:ty nnd suitability of food. or roug I mto food handling area if they pose a threat to 
I 1s1tvrs 

Visitors lo food manufacturing, processing or handling areas should where npp • 
personal hygiene provisions in this section. ' ropnate, wear protective clothing and adhere to the other 

SECTION G - TRANSPORTATION 
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General 

Food must be adequately protected durin t . ' 
the conditions under which it has to be Iran! 

0
ransport. 111c type of conveyances or containers required depends on the nature of the food and 

Requirements P rted. 
Where nccessal)' conveyances a d b lk . 

do not conta;iiinate foods 
0

' n ku . contamers should be designed and constructed so that they: , r pac ·agmg· 
can b~ cffccti_vcly cleaned and, where ~cccssary disinfected· 
perrmt efTcct1vc separation of di!~· t c; d ' 1• <l ' • . 
Provid ffi . . . crcn oo s or oo s from non-food items where necessary during transport; 

ffi
c c. ective ~rotection from contamination. including dust and fumes· 

cane cct1vely maintain the tern l I ·d· • · fi I d · bi . b. 1 h pera urc, mm1 1ty. atmosphere and other conditions necessary to protect food from harm u orun es1ra e 

11 micro ia gr~,vt and deterioration _li~ely to render it unsuitable for consumption; and 

{f. 
ad ,o_,w_ any necessary temperature, hum1d1ty and other conditions to be checked. 

se an 11·,aintenance 

Conveyances and ~on~iners for transporting food should be kept in an appropriate state of cleanliness. repair and condition. Where the same 
col nveyance or con tamer 1s used for transporting different foods or non-foods elTcctive cleaning and where necessary disinfection should take 
p ace between loads. ' ' ' ' 

Where appropriate, particularly in bulk transport, containers and conveyances should be designated and marked for food use only and be used 
only for that purpose. · 

SECTION H - PRODUCT INFORMATION A.'11) CONSUMER AWARENESS 

lot Identification 
Lot idcntification is essential in product recall and also helps effective stock rotation. Each container of food should be permanently marked 

to identify the producer and the lot. 
Product /11/ormation 

All food products should be accompanied by or bear adequate in fonnation to enable the ne."t person in the food chain to handle, display, store 
and prepare and use the product safely and correctly. 
Labelling 

Prcpackagcd foods should be labelled with clear instructions to enable the next person in the food chain to handle, display, store and use the 
product safely. 
Consumer Education 

Health education programmes shou Id co, er general good hygiene. Such progr,unmcs should enable consumers to understand the importance 
of any product infom1ation and to follow any instructions accompanying product$, and make informed choices. In particular consumers should 
be informed of the relationship between time/temperature control and food bome illness. 

SECTION I - TRAINING 

Awareness and Responsibilities 

Food hygiene training is fundamentally important. All personnel should be aware of their role and responsibility in protecting food from 
contamination or deterioration. food handlers should have the ncccs~ary knowledge and skills to enable them to handle food hygienically. Those 
who handle strong cleaning chemicals or other potentially hazardous chemicals should be instructed in safe handling techniques. 
Training Programmes . . . . . 

Factors to take into account in assessmg the l~vel oftram1~g required include: . . . . 
the nature of the food. in particular its ab1 hty to susta!n gro~vth of pathoge!1)C or ~po1lng~ m1~ro-orgamsms: 
the manner in which the food is handled anti packed, 1~clutl111g th: probab1hty ol_ contammatmn; 
the extent and nature of processing or further preparauon before hnal consumpt10n; 
the conditions under which the food will be ~torcd; and 
the expected length of time before consumption. 

Instruction and Supervision . , h Id b d I · · · Periodic assessments of the effectiveness oftrai~ing and mstructton programmes s ou e mn e, as we! as routine superv1s1on and checks to 
, · , tl • t procedures are being carried out effectively. 
cn~~n.: ia d p ·rvisors of food processes should have the necessary knowledge of food hygiene principles nnd practices to be able to judge 

at~alg~rskan sdutak\ the necessary action to remedy deficiencies. poten ta ns ·s an . 
ReFes!z~r Training hould be routinely reviewed and updated where necessary. Systems should be in pince to 1. .. .,ure that food handlers 

I r~mmg progfrnlnl 1mes sd s necessary to maintain the safety and suitability of food. 
remam aware o a proce ure 

Sl:CTION A- PRINCIPLES Of fooD HYGIENE 

ANNEX A- OBJECTIVES FOR EACI I SECTION 

(lnfonnativc) 

The general prin~iplc~ ot:f~iod 1?'t~~cl;ygkne applicable throughout the food chain (including primary production through to final 
!<lentil)' the essential prmcip f5 f O 

. lg that food is safe and suitable for human consumption; 
consumer). to achieve the g.cof> i e.•~supr;roach as a means to enhance food safety; 

Recommend a H_AC - asc a . ci les· and 
lndic_ate ho_w to imple'.ncn_t

1
•th0s~~:~~hi~h ~ay be needed for-sectors of the food chain, processes or commodities to amplify the 

Provide guidance for speci tc co 
hygiene requirements specific to those areas. 

SFC",ION 8 - PRtll1ARY PRODUCTION • • • • • • 
· . a ed in a way that ensures that food 1s safe and suitable for its mtended use. Where necessary, this will 

Prinrnry production should be man g 
include· 1 vironmcnt poses a threat to the safety of food; 

/\rnidirn.?. the: use of areas where t l~ ~ e·ises of animals and plants in such a way as not to pose threat to food safety; 
Controlling contaminants, pcst5 an is ~e food is produced under appropriately hygienic conditions. 
Adopting practices and measures to ensu 

Rationale: 
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. . b·1·1ty for consumption, at later ·r , . , . .. . . . , ffi d ort!S su1ta l 0 reduce the hkcl!hood ol mtroducmg a hazard which may adversely aflcct the safot) 0 00 ' 
stages of the food chain. • 
SECTION C-. EsT,·\Bus11~1r:l\--r: DESIGN ,\Nn FACILITIES . . ui ment and faci Ii ties should be located. 

(?ependmg on the nature of the operations, and the risks associated with them, premises. eq P 
designed and constructed to ensure that: 

Contamination is minimized: . . . . .. c air-borne contamination; . 
Design and layout permit appropriate maintenance. cleaning and dismfccuons ~11? n~m•m~z d ·e and. where necessary. suitably 
Surfaces and materials. in particular. those in contact with food. ure non-toxic 10 mtcn c us 

durable, nnd easy to maintain and clean; . . trols· and 
Where appropriate, suitable facilities arc available for temperature, hum1d1ty nnd other con ·' ' 
There is effective protection against pest access and harbour.ige. 

Ratio11al1t: . . . , t facilities is necessary to enable 
Attention lo good hygienic design and construction oppropriatc location. and the prov1s1011 al_ ndequa c ' 

hazards to be effectively controlled. 

SECTION D - CONTROL or OPERATION 

To produce food which is safe: and suitable for human consumption hy: . . . . . d consumer use to be met 
Formulating design requirements with respect to raw matt·rials. compositton. processing, distribution an 

in the manufacture and handling of specific food items: and 
Designing, implementing. monitoring and revicwing effective control systems. 

Rationale: . . . . d ·ate stage in 
To reduce the risk of unsafe food by taking pre,·cntivc measures to assure the safety and Slll!ab1hty of foo at an appropn 

the operation by controlling food hazards. 

SECTION E - ESTAULISH~ll:'.:r: l\·1Al!\"TEN.\P..:CE ANO S,\:S:ITATIQ:,; 

To establish effective systems to: 
Ensure adequate and appropriate maintenance and cleaning: 
Control pests; 
Manage waste; and 
l'vtonitor t:!Tcctivcness of maintenance and sanitation procedures. 

Raliona!e: 
To fad! itate the continuing effective control of food hazards. pests and other agents I ikcly to con laminate food. 

SECTION f - EsTABLJSH~tENr: PERSONAL I iYG1F:s;E 

To ensure that thoso.: who come directly nr inJin:ctly into co111act with food arc not likely to contaminate food by: 
Main1aining an appropriate degrcc ofpcrsonal cleanliness: 
lkhaving and operating in an appropriate manner. 

Rational: 
People who do not mijintain an appropriate degree of personal cleanliness. who have certain illnesses or conditions or who behave 

inappropriately. can contaminate food and transmit illness to consumers. 

SECTlON G- TRA:-i~P()RTATIO!'. 

Measures should be taken where ncccssarv to: 
Protect fooJ from potcniial sources· of c,J11ta111ination: 
Protect fo1iJ form dam.igc likely to render the food unsuitublc for consumption; nnd 
Provid_e a~ i:~vironment which effectivi:ly controls the growth or pathogenic or spoilllge micro-organisms and the roduc . f 

toxms 111 Jood. P t1on o 
Rationale: 

Food may become contaminati:d. or may not read, ils dcst\nation in u suitable conditi<>n for consumption unlc .. •f", . 
measures arc taken during trnnsport. even where adequate hygtcm: control measures huve been taken earlier in 'tt • 1• ssdc 

1
k~tive control 

SECTION H-PROoun- INfOM,mo~ AND CoNsu,-.mR AWARI:ta,ss le 00 clam. 

Products should hear appropri,lle information tu ensure that: 
Adequate and m;ccssibk information is available lo the next person in the food chuin to enuble the, 

1 prcparo.: ,md displa) th~ product safely and co1-rcctly: n to tandlc, store, process, 
The lot or batch can bo.: cnsily identified and re..:allcd if necessary; 

Consumers should have enough knowh:dgc of food hygiene to enable them to: 
Understand the importance of product information 
tv!ake informed choices appropriati: to the individual; and 
Prevent contamination and growth or survival or food borne pathogens hy storing prcparin . . 

lnf'ormatwn for industry or tr,1dc users should be clearly distinguishable from consumer infor~ati; 0nd u~mg 11 correctly. 
R"ruuw!I!: n, particularly on food labels. 

Insufficient product information. and/or ina<lc4uatc kn<lwledgc of general food hygiene can I, d 
stages in the food chain. Such mishandling can result in illness, or products becoming uns.ui~abta fi to products being mishandled at later 
hygiene control measures ha\'e been taken earlier in the food chain. c or consumption. even where adequate 

SECTION 1- TRAINI)';(, 

Those cngagcd in fo\ld operations who come dircctlv or indirectly into contact with fo d 
h~ gio.:nc 111 a lcvcl nppropriatc to the operations they are to pi:rform. 

0 
should be trained, and/or instructed in f 

1 Har,,moh•: oo, 
Training is fondamentally 11nportunt to uny fooJ hygiene system. 
lnad.:4uatc hygicm: training. and ior instruction and supervision of all people involv d · ~ 

tu th.: safety or food and its suitability for consumption. e 111 ood related activities pose a t . 
1 

h 
po .:nua t reat 
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Declaration of Compulsory Standards 
PURSUANT to section 9 of the St d d A . . . . 

Z b. B f an ar s et, notice 1s hereby given that at the expiry of two months from the date of this notice, the 
am 1a urcau o Standards intends t . h z b. d d . . • 0 recommend to the Minister under section 7( I) of the Standards Acl, Cap 416 that t c am 1an stan ar appearing m the Schedule hereto be declared compulsory standard for Zambia. 
111c purpose of making this d · • . · d . . . . . {ecommen atton 1s to allow Zambia Bureau of Standards to compel manufacturers, traders. importers an 

service mdustnes dealmg with food st ff: t I · · · • • . . u s o comp y with general prmc1ples of lood hygiene. 
Any p~rson obJectmg to !h~ substance of the standard should lodge written objections to the Director, Zambia Bureau of Standards, 

P.O. Box 5oz59, Lusaka wtthm two months from the date of publication of this notice in the Government Gazette. 

LUSAKA 

6th June, 20 I 2 

Copper Cathode - Specification 

SC'OPE 

ZAMBIAN STANDARD 

N. SING 'AMBWA, 

Acting Director 
Zambia Bureart of Standard 

ZS034:2002 

This Standard specifies the composition and property requirements for electrolytic copper in the form of two copper cathode grades, 
designated Cu-CATH-1 and Cu-CAT!l-2. 

NoTE I: Copper cathodes arc intended for melting. Cu-CATH-1 is primarily intended for the production of high conductivity copper. 
such as for drawing stock. Cu-CATH-2 is intended for the production of other wrought products for electrical and general purposes. 

NoTE 2: Annexes A I and A2 (normative) describes methods for sampling cathodes for use in cases of dispute between the purchaser and 
the supplier. Annex 8 (informative) gives information on the rdationships between electrical resistivity and conductivity of copper. 
DEFINITIONS 
Acceptable 

Acceptable to the authority administering this standard, or to the parties concluding the purchase contract. as relevant. 
Identification mark 

A mark by which the origin of the material comprising the lot can be traced. 
Ca1/wde 

Flat, unwrought product made by electrolytic deposition. 
Lot 

Quantity of copper cathodes weighing from 25 t and up to and including 200 t, consisting of one consignment, or part of one 
consignment, produced by one refinery. 
Bundle . 

Total amount of a certain number of cathodes. typically 20 to 60, stacked together and secured. generally by steel bands bcarmg clear 

identification mark. 
Sample cathodes . . . , 

Number of cathodes randomly selected from the lot and considered m total to be rcprescntnllvc of the lot. 

Cathodt!sample . · · t· I I · · 1 · fd' /b 
r> • f ftl e sample cathodes (see 2.6) obtained by systematic cutlm. go vert ea strips, systematic punc ung o 1scs uttons 

ort1on o one o 1 • . 11 · d 1· d · · 
d. 1 f the cathode blade or any other mternat1onn y recognize samp mg puttcrn pro ucmg a representative sample. across the iagona o 

Hulk sample d d b lt'ng and casting into a suitable mould (or moulds) the cathode samples (sec 2. 7) obtained from nil the sample 
Sample pro ucc y me 1 . 

cathodes and considered to be representative of the lot. 

Analysis samp~e . f ftaken from the swarf arising from drilling. milling or sawing the bulk sample castings (see 2.8). 
Rcpresentallvc fractions o swar 

DESIGNATIONS 

,\ laterial I ( bi 2) 
The material is designated by a symbo sec tn e . 

Product . . . . , • . 1 d· rd attcrn of designation from which a rapid and \mequivocal description of a product is 
The product descn~tlo~ P10

~
1d~~:i~eat ,:utu~l comprehension at the international level with regard to products which meet the 

conn:ycd in co_mm~n1cat~on. I pd d or relevant European Standard. 
requirements ol ~hc_Z~mb_i'.m Stm~ nrtutc for the full content of the sta1~dard. 
The product dcs1g.1:,1t1o~ i:; no suh •

st 
d ts to this standard shall consist of: 

The product dcs1gnauon for t c pro uc • 
- dcnomi1rnti01'. (Catho~c); dard (ZS 74 7): 
- number ofth1s Zambrnn Stan . 
- material designation (sec table 2). 
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EXAMPLE: 

C h . . h II b d ·gnated as follows: at ode conforming to this standard, in material designated Cu-CATH-1, s a e esi 

Denomination 

Number of this 

Zambian Standard 

Material designation 

ORDERING INFORMATION 

Cathode zs 747 Cu-CATH-1 

I 

In order to facilitate enquiry. order and confirmation of order procedures between the purchaser and the supplier, the purchaser shall 
state on his enquiry .and order the following: 

(a) quantity of product required (mass); 
(b) denomination (Cathode); 
(c) number of this Zambian Standard (ZS 74 7); 
(d) material designation (see table 2). 

NoTE: It is recommended that the product design.iii on. as dcscrihcd in 3.2, is used for items (b) to (d). 
If required, the purchaser shall state on the enquiry and order any of the following: 

(e) the dimensions and tolerances required. if the cathodes are to be cul to size (see 5.3); 
(/) whether a declaration of conformity is rcquired (sec 9.1 ); 
(g) whether an inspection document is required, and ifso. which type (9.2). 

EXAMPLE: 

Ordering details for 50 t of cathode conforming 10 ZS 747, in material designated as Cu-CATH-1 or as 
Cu-CATH-2: 

50 t Cathode ZS 747-Cu-CATH-1 
or 
50 t Cathode ZS 747-Cu-CATH-2 

R.EQUIREMEIWS 

Chemical composition 
The chemical composition of cathode shall comply with the chemical requirements for the appropriate grade given in table 2. 
Electrical properties 
The electrical properties shall conform to the requirements for lhe appropriate grade given in table l. The tests shall be c r · d t • 
accordance with clause 8.2.2. a ne ou m 

Table I: Electrical properties of Cu-CATH-1 nnd Cu-CATH-2 at 20 oc 
Material · Electrical ,ropertics (see note 1) 

Designation Mass Nominal " 
resistivity volume 
.Q.g/ffi2 resistivity Nominal conductivity max µn.m 

mux. MS/m 
.min 

%!ACS 
Symbol Cu-CATH I 0.15176 (0.01707) min 

Cu- CATH -2 0.15328 (0.01724) 
(58.58) (101.0) 
(58.00) (100.0) 

NOTE 1: Nominal values for volume resistivity and conductivity have been calculated from . . . . 
in nnncx B.NOTE 2: Because of the inaccuracies involved in the calculutions these nominalma~s reSISll~Ity by mclhods described 

. ' va ues, \Vh1ch ar · . fi · purposes, ore enclosed m parentheses.NOTE 3: Explanation of"% !ACS'', see 8_2 c given or gmdancc 

Dimensions and tolerances 

The cathodes shall be either whole or cut to sizes as agreed between the purchaser and th . 
e supplier and stated . h 

Su,:fac,: Co11ditio11IPhysi,·al Condition m l e purchaser's order. 

Cathodes shal I withstand ordinary handling without breakage. They shall be reason a 
all cxlraneous materials such os electrolyte residues, dirt, grease and oil. bly free from nodules, outgrowth edges and from 
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p ACKAGING /\ND MARKING 

Packaging 
Cathodes, whether full size or cut h II b b , . . · d h II b ·d ti ship 1 · 1 • s a e assen, led in bundles or containers of suitable weight for handling an s a c prepare or 

f• t men m s~c 1 a manner as to ensure acceptance by common carrier for transportation and to afford protection from normal hazards o ransportauon. 
Marking 

The ~~ll~,~ing in_formati?n shall appear in legible and indelible marking on each cathode, or bundle of cathodes. or portions of cathodes. 
or container in which portions of cathodes arc packed: 

(f ma~ufa~turcr> name or trade name or trade mark: 
WI ~~an identlfic_ati_on m_ar~ by means of which the relevant production data and control test results can be traced. . . . . 

• H:n used, met_alhc ident1fymg markers shall be finnly attached only to the strapping or shipping container. No metallic 1dent1fying 
markers shall be directly fixed to the cathodes. 

SA~IPLING AND COMLIANCE WITH SrECIFICATJON 

Sampling 
For the routine sa_mpli~g of cathodes for analysis or for the routine determination of electrical properties, the method of sampling 

shall be a~ the d1scrct1on_ of the sampler in line with internationally recognized best operating practices. 
In_ case of dispute _concern mg sampling for chemical composition, the cathodes shall be sampled and the analysis samples prepared 

m accordance with the procedure described in either annex A I or annex A2. 
In case of dispute concerning electrical properties. unless otherwise agreed between the disputing parties (see note), the cathodes 

shall be sampled in accordance with the procedure described in either annex A I orannex A2. The electrical resistivity of each lot in 
dispute shall be determined on one of the thn:e test ingots cast from the hulk samplc(s) (sec A 1.6). 

NoTE: Other sampling methods may be used for obtaining the representative sample(s) for the determination of electrical resistivity in 
cases of dispute, subject to agreement between the disputing. panics. 

In case of special requirements specified in the purchase order or contract. the method of sampling shall be as agreed between the 
supplier and the purchaser. 

Compliance with the specification 
The lot shall be deemed to comply with the requirements ofth1s specification if, after inspection and testing, the sample taken in 

accordance with 7.1 is found to comply with all the requirements of this specification. 

11'-'SPECTION AND TEST METHODS 

/11spec1io11 

Inspect the sample drawn in accordance with 7.1 for compliance with the requirements of 5.4 and 6.2. 

Tes/ Me/hods 

Analysis 
Any acceptable methods of chemical analysis which arc in line with internationally n:cognizcd best operating practices may be used to 

assess compliance with the requirements of 5.1 . 

Rouline analysis 
For the routine analysis of cathodes, the methods of analysis used shall be at the discretion of the analyst in line with internationally 
recognized best operating practices. 

AnC1lysis in case of dis pule 
In cases of dispute concerning the composition, the analysis shall be detcm1incd on the samples selected in accordance with clause 7.1 

as follows: 
, d C CATH I the methods of analysis used for the elements listed in table 2 shnll be agreed between the disputing I· or copper gra e u- • , 

parties. 

Hlec:tric(I/ resisrii'ilv 
1 

. . . 
R I. 'd•I •rminati'on of electrica res1s1tv11y . . . . . . . 01'. u,r < ' • · . • felectricnl resistivity, the methods used shall be at the d1scrcl1on oft he tester 111 line with internationally 

!·or the routine determmat1on o 
recognized best operating prnctic~s: . . . 

. . .r I r . I resist/Vil)' m cases of d,~pure 
Dctermmat,on OJ e cc nca 

1 
. 1 sistivity shall be determined 01111 representative sample from each lot, selected in accordance with 

In cases of disputes, thee cctnca re 

clausl' 7. 1.3. . d f the tcsl ingot (see clause 7.1 .3). which shall then be rolled and/or drnwn to 2 mm diameter wire 
External oxide shall be rei:iov_c . . rft ovided care is taken to avoid contamination or excessive oxidation). 

(the sampk may be hot worked 1111110 Y prd d nnealcd at (500 ± 10) °C for 30 minutes in an inert atmosphere. 
The 2 111m diameter wire shall be degrease an a 

8.2.3 Retests . n. of the tests in 8.2.1 and 8.2.2. two test samples from the same inspection lot shall be 
If there is u failure of one or n~ore tha::1.f d ro crty (properties). One of these test samph:s shall be taken from the same sampling 

p1:rmitt1:d to be sclc~ted for r~t~st1
1
nJ !l~~ t~~:pi~cc ~vas taken, unless that sampling unit is no longer available, or has been withdrawn by 

unit as that from which the ongma nll Cl 

the supplier. 
1 

• •
5 

the appropriate test(s), then the inspection lot represented shall be deemed to conform 
J f the test pieces from both tc5t _sa~p es pa:; 

to thi: p,trticulnr ri:quiremcnt(s) _01 th•~ ~tunld~
rd

·presented shall be deemed not to conform to this standard. 
ff a test pkcc fails a test, the mspcct1on o re 

Ro1111din~ v(results . . t the limits specified in this standard for composition or for electrical resistivity, an 
For th~ purpose of dctcn11ining contormtt)~ ~ ·hall be rou.nded in one step to the same number offigures used to express the specified 

11bservcd or a calculated value obtained from a es s 
limit in this standard. din • 

The following rules shall be used for roun g. 

.I 
! 

,. 



TABLE2:COMPOSITIONOFCu-CATH-1ANDCu-CATH-2 

MATERIAL CHEMICAL COMPOSITION 

DESIGNATION 

SYMBOL Cu Ag As Bi Cd Co Cr Fe Mn Ni p Pb s Sh S c S i Sn Tc Zn Total sum 

of listed 
elements 
other than 
copper 

% Ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppn ppm ppm ppm ppn ppm ppm ppm ppm 

min Max max m:1x max max max max ma~ max m ax nllD max m:ix 11111 X llllll lllll X max mnx max 

Cu-CATT-I-I - 2S 5 {I) 2 (2 (I) (3) (I) 10(3) (I) (3) (I) s 15(4 4( I) 2(2) (3) (3) 2(2) (3) 65 

Cu-CATll-2 99 .0 - - 5 - - - - - - s - - - - - - - - 300 
(excluding 

Ag) 

(/) - (As+Cd+('r-t-Mn+P+Sb) = .Maximum 15 ppm. (]) - (Co·rFe+Ni+Si+Sn+Z11) = Maximum 20 ppm. 

(2) - (Bi ➔·Se + Te} = Ma.wn11m 3 ppm, ofwhic/1 (Se +Te) = ,\,/aximum 3 ppm. (4) - The sulphur contenl slta /1 be determined on a cast sample 

PHYSICAL SPECIFICATIONS: Cu-CATH-1 

SURFACE CONDITIONS ' 0 1r'\IINAL COND !ICTIYITY 

I. Carl1od1?s shall lf'ilhstand ordinary handling without breakage. 
% !A CS (Min) = /01.0LEGEND: /ACS = ln1ernatio11a/ Annealed 
Copper Standard. T/11s 1s basl!d 011 a \•olume resistivity of 0.01724/ 

2. They shall be reasonably free from a) nodules. b) oulgrou·th edges µ&.'S,)b C:. J11 at 20 •C. wl11ch 1s defined as corresponding to a 
and from c) all extraneous materials such as i) electrolyle residues, ii) dirt, co11duc11vi1y of JOO % !ACS at 20 °C.(% /ACS for Cu-CATH-2 = 
iii) grease and iv) oil. /00.0) NOTE: Detailed trea1me11t of conductivlly and resistivity 

calc11/ations refer to Annex B. 

.;;· 
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Annex Al 
Methods for use i . (Normative) 

A 1.1 Introduction " cases of dispute for the sampling of cathodes and for the preparation of analysis samples. 

A technique is described h • h . . . 
The procedures are also desc;i w lc is mt~n~ed for use m cases of dispute, for the selection of samples from a consignment of 7athodes. 
consignment in a form suitabt:;d for obt~mmg from these selected cathode samples, replicate laboratory samples representative oft~e 

or analysis and for determination of the electrical properties. 

A 1.2 Definitions 

~o
1
r
3
purposes of this method, the definitions in 2.6 to 2.9 apply. 

· Apparatus and reagents 
AI.3. l A high purity Crucible, with a close fitting lid. 
Al .3.2 Hy1r0 ~hloric acid, I O % (by volume), commercial grade. 
Al .3.3 De1omzedwater 

AAil.3
3

.4 Electric induction, or resistance, me/tingfurnace, with provision for an inert internal atmosphere at high temperatures . 
. . 5 Rod 

A 1.3.6 Test ingot moulds to provide ingots 20 mm x 20 mm in cross section and 100 mm to 200 mm long. 
NOTE: Other_d~signs ?~ test ingots moulds may be used, subject to agreement between the purchaser and the supplier 
A 1.3. 7 Drilling, m1ll1ng or sawing machine, equipped with carbide tipped cutting tools. 
Al.3.8 Magnet 
A 1.4 Selection of sample cathodes 
A 1.4. I Division of a consignment into lots 

. ~1.4.1.1 If the consignment of cathodes originates from one refinery, consider it as one lot if it consists of25 t and up to and 
mcludmg 200 t of cathodes. Subdivide any consignment greater than 200 t into a number of approximately equal lots, each not exceeding 
200 t. 

A 1.4.1.2 If the consignment consists of cathodes originating from more than one refinery, separate it into part consignments, each 
from one refinery and divide each part consignment into lots, as described in A 1.4.1.1. 

A 1.4.2 Random sampling ofa lot 
Randomly select 24 sample cathodes from each lot using either method (a) or {b) as follows: 
(a) number consecutively every cathode in the lot. Randomly select 24 sample cathodes by the use of random number tables. 
(b) number consecutively every bundle in the lot. Randomly select 24 individual bundles by the use of random number tables. 

Number sequentially each cathode position within a typical bundle. By the use of the random number tables, randomly select 
one cathode from each randomly selected bundle to produce 24 sample cathodes. 

If the lot consists of less than 24 bundles, use method (a). If the lot consists of24 bundles or more, the choice of method is a matter 
for agreement between the purchaser and the supplier. Ifno specific choice is made, use method (a). 

Al .5 Preparation of cathode samples 
Individually sample each of the 24 sample cathodes, selected in accordance with Al .4, by cutting a vertical strip from each cathode. 

The strip shall be from such a position that the collection of the 24 strips so cut represents all points of one, two or three full cathodes, 
including the cathode edges and the hangers. Ensure that all the vertical strips are of the same width and are cut sequentially from left to 
right in the same order as the sample cathodes were selected. 

Al.6 Preparation ofbtdksampfe 
Prepare a clean crucible (sec Al .3.1) by melti~g in it a quan_tily of t;opper fro~1 the lot to be analy~ed ~nd discard this melt. 
Clean the 24 strips selected in accordance with Al.5, by 1~mc~s111g.th~m m 10 % hydrochlonc acid (see Al.3.2) at ambient 

temperature for J 5 minutes. Then thoroughly wash the cathode strips Ill dc1omz7d water (sec A 1.3.3) Ul)d allow them to dry. 
Depending upon the size of the melting equip,~cnt available, ~rocccd i!ccord111g to (a) or (b) as follows, takin~ care to avoid ingress 

f into the melt so as to avoid oxidation of iron and chromium, wluch could affect the subsequent analysis: 
o oxr,rn lace all the cleared strips into the cleaned crucible in the furnace (sec Al .3.4) and heat under an inert atmosphere until the 

a p 1' is melted. Thoroughly stir the melt, which constitutes the bulk sample, with a rod (see Al.3.5) and cast it into 
~~•~~e~tional ingot moulds, pouring three test ingots, one each al the beginning, middle and end of the casting operation, using 
the test ingot moulds (see A 1.3.6). . . . 
if the available furnace/crucible is not large cnou~h to melt th~ composite sample, then group tl~e 24 stnps mto two or more 

(b) b h fi lti·ng and casting as in A 1.6 (a), cast111g three test 111gots from each batch, as before, 11110 the moulds sec (A 1.3.6). 
ate es or me ' b " t d · · f tl I · I · · · 

f I th t St l
·ngots obtained from (a) or ( ) ,or t 1e etcrmmat1on o 1e e ectnca properties m cases of dispute (see Use one o t te ree e ' 

clause 8.2.2). 1 • I 
A I 7 p para lion of aggregate ana ysts samp e . . . . . . . . 

· re h I in ots lrepared in accordance with A 1.6 by drilling, m1lhng or saw1?g. Use carbide tipped tools, taking care to 
Sample all_ 1 e teds g .• 1 ·nt oxidation of the chips, to produce an aggregate analysis sample exceeding 600 g of small chips, 

avoid overheating an con5i;quc ' 
. ftl . b lk sample and hence the lot. 

representative o ie u . ·fullv any ferrous particles present in the aggregate sample. 
Use a magnet to remove care , • . 1 . nd distribution of a11alys1s samp e 
A 1.8 Preparallon a 

1 
. mplc obtained in accordance with A I. 7 into four portions, each to be a minimum of 150 g. 

Divide the aggr~ga~c an~ ysl ts sa dry container and identify the container clearly with the following: 
Place ench poruon into u c e~n, 
( ~ d·1t. and place ofsamplmg; I . 
(:) d~t~ils of tl:e co1_1signm~nt/lot(s) represented by the snn1p e, 
(c) the name ot the sampler. 
(d) the sampk number; . 
/e) an\' other rdevant inf~rmatwln ... by th·· supplier one for analysis by the purchaser, reserve one for referee analysis (in case 
!' · , t' · tor una ys1s ~ • . . 
Use one of these por ton)s d . ·rve the fourth for contmgenc1es. 

this should become necessary an rest: 
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(Normative) 

3rd August, 2012 

Alternative methods for use in cases of dispute, for the sampling of cathodes 
and for the preparation of analysis samples 

Introduction 
· h · h · I es cutting strips from the cathodes 

The European Standard EN 1978 contains a method for sampling cathodes w ic mv~ v . r d e ui ment 
and melting them. (see method in A2.2 below). However, the method is tedious and requires some specia ize q P · 

A 1 · • • • • • llyJ·ust as acceptable for most purposes and n a tcrnative method based on dnlhng the cathode ma given pattern 1s genera 
is more readily carried out. (see method in A2.3 below). . . . 

The drilling method is further adapted for use with cathodes generated by SX-EW (so(ven~ extraction _e!ectrowmnmg) 
process. It has been known for the Pb based anodes used in this process to deteriorate resulting m the depo~ition ofl:b ~ an 
impurity in the centre of the bottom part of the cathode. Whilst the EN sampling procedure would capture th1s contamt~atton, 
it is possible that a simple diagpnal drilling pattern may miss it. A different, more complex pattern was therefore devised to 
cover this possibility. (see method in A2.4 below). 

The final section (A2.5) describes sample prepnration for analysis by Optical Emission Spectroscopy (OES). 
European Standard EN 1978 

The following extracts or summaries arc taken from the standard. 
Samphng Lot Size 

Each identified production batch to be sampled separately. 
Sampling Lot Size not to exceed 200 t but with a minimum weight of cathodes of not less than 25 t. 

Bulk Sample Increments 

Individual!y sample each of the 24 sample cathodes by cutting a vertical strip from each cathode. The strip shall be from 
such a position that the colkction of the 24 strips so cul represents all points of one, two or three full cathodes, including the 
cathode edges and the hangers. Ensure that all the vertical strips are of the same width and are cut sequentially from left to right 
in the same order as the sample cathodes were selected. 

Trealment of Bulk Sample 

Clean the sample strips in dilute hydrochloric acid and wash with deionized water. 

Melt the convenient batches of the strips in a suitable furnace taking care to exclude oxygen. Pour 3 sample ingots from each 
melt and drill, saw or melt the sample ingots for the final analysis sample. 

Electro Refined Copper 

Basis of the Procedure 

As outlined below. 
Sampling Loi Size 

Each identified production batch to be sampled separately. 

Sampling Lot Size not to exceed 200 t but with a minimum weight of cathodes per tot not Jess than 25 t. 
Primary Sample 

Randomly selec~ 24 cathodes from each sampling lot. 
Sample increments - drilling or punching 
Sampling positions 011 the cathode 

Define 28 sampling positions along the diagonal of the cathode ensuring that the first and last include th, d f h h d 
as per Fig A2. I below; c e ges O t e cat o e 

Fig A2. l : 28 sampling points defined across the diagonal of the cath d r, 
derived from an electro-refined process. 

0 
c or purposes of sub sampling of cathode 
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!~~ ca
th

odes arc sampled at the indicated points by drilling or punching. Sample the first 6 cathodes at the 7 locations marked 
'

th
e next 

6 
cathodes at locations "2", the next 6 cathodes at locations "3" and the final 6 cathodes at locations "4". Drilling 

m~s, t be done carefully to avoid oxidation of the sample. A 17 mm dri II bit running at a speed of no more than 300 rpm and cooled 
wit l acetone would be suitable. 

Size reduction of dril!ings 

Snip 
th

e drillings into small pieces and combine all increments for each sampling lot. 
Removal of Iron contamination 

. . Use a magnet to remove any contamination from the dri II ing/snipping processes. 
M1x111g of sample 

Mix the sample well and divide into the required number of sample packets. 
SX-EW Copper Cathode 
Basis of the procedure 

As outlined below. 
Sampling Lot Size 

Each identified production batch to be sampled separately. 

Sampling Lot Size not to exceed 200 t but with a minimum weight of cathodes per lot not less than 25 t. 
Primary Sample 

Randomly select 24 cathodes from each sampling lot. 
Sample increments 

Sub sampling of each cathode 

Drill/punch the sample cathodes as for Copper Cathode - Electrorcfined as in clause A2.3.4 but using a template given in Fig 
A2.2 below:-

2 3 4 5 6 7 1 

3 4 5 6 7 1 2 

4 5 6 7 1 2 3 

5 6 7 1 2 3 4 

6 7 1 2 3 4 5 

7 1 2 3 4 5 6 

1 2 3 4 5 6 7 

Fig A2.2: 49 sampling points defined across the blade of the cathode for purposes of sub sampling of cathode 
derived from an SX-EW process. 

Treatment of sample 

Treat the sample drillings as in A2.3.4.2 to A2.3.4.4. 

I P tl·on for Optical Emission Spectroscopy (OES) Samp e repara 

Removal of Iron contamination 

that the sample contains no Fe contamination. Use a magnet to ensure · 

Induction melting of analysis sample 

. h ·te crucible under an Argon atmosphere using the Lccomelt induction furnace. Melt 30 g sumple m n grap t 

Sub-samp/i11g of melted sample 

I tact some of the copper into a pure graphite tube using a rubber teat/pipette bulb. When completely mo ten, ex r . 

Removal of crucible 
. 1, fi the melting apparatus and allow to cool. 

Remove the cruc1b e rom 

Sample for arc analysis 
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Snip the rod (from graphite tube in A2.5.3) approximately 0.4 g pieces for arc analysis. 

Removal of button from crr1cibleforsparkanalysis / 
· · I h · t ngsten carbide tipped tool) for spark Remove the button from the crucible and clean the surface (by turning m a at c usmg n u 

analysis. 

Annex B 

(!11/ormative) 

INFORMATION ON ELECTRICAL Rl!S!STIVITY AND CONDUCTIVITY RELATIONSHIPS 

B.J Mass resistivity 
Determination of cross-sectional areas to the requisite degree of accuracy is difficult. Hence, in practice nearly all assessm~nts of 

resistivity are made by measuring the resistance, mass, and length of the representative sample. Mass resistivity can be calculated directly 
from these values and this gives a true measure of the quality of the copper for carrying electric current. 

B.2 Standard annealed copper (JACS) 
Standard annealed copper is based on a volume resistivity of 1/58 µ0.m or 0.017241 µn.m at 20 °C, which is defined as 

corresponding to a conductivity of J 00 % IACS at 20 "C. The introduction of the International ohm in 1948 altered the volume resistivity 
of standard annealed copper by only 0.049 %. 

Also on this earlier evidence the standard annealed copper is allotted a density of8.89 g/cm'. 
B.3 Commercial annealed copper 
The ( electrical) conductivity of commercial annealed copper shall be expressed as a percentage, at 20 °C, of that of standard annealed 

copper given to approximately 0.1 %", on assumption that ·'the density of copper annealed copper at 20 °C is 8.89 g/cm3
" 

B.4 Nominal volume resistivity 
The density of commercial copper varies with small changes in composition, particularly oxygen content. Thus, a true volume can 

only be calculated from a measured mass resistivity if the true density of the particular sample is known or is measured to the requisite 
degree ofaccuracy, i.e. better than 0. I %. 

For general purposes, however, a nominal volume resistivity may be calculated using the density of 8.89 g/cm3, as referred to in 
clause B.2, and used in table I. 

B.5 Differences between measured and nominal values 

If true volume resistivity or true conductivity is required from measured mass resistivity and therefore actual density is used in 
calculation, differences ofup to 0.5 % may result between these values and the com:spondin!! nominal values. 

Conductivity calculated from the ratio of the mass resistivity of standard annealed copper (0.15328 Q.gtmi) to the derived mass 
resistivity may also exhibit a similar disparity. 
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