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1. INTRODUCTION 

It is widely recognized by all stakeholders in Nepal’s raw milk supply chain that the main barrier to meeting the rising 

demand for milk and milk products is the poor quality of milk flowing through the chain. Academic studies looking into the 

causes of poor hygienic quality of raw milk available to processors describe the primary reasons as being bacterial 

contamination at all levels of the supply chain coupled with inefficient chilling practices. (¹Arjyal et al 2004, ²Dahal et al 

2010.)A study carried out by the ³Dairy Industry Association and the Central Dairy Cooperative Association Ltd. of Nepal, 

during early 2015, which involved milk producing farmers, both private and cooperative run milk chilling and collection 

centers in seven milk producing districts, confirmed the need to improve raw milk quality.  

Some of the many impacts of poor milk quality are the short shelf-life and limited range of finished products that can be 

manufactured, access of surpluses to export markets, and the additional food preparation costs that have to be borne by 

consumers.  

Developing and adopting a system of Good Manufacturing Practice (GMP) for the supply of raw milk to the processing 

industry, is widely accepted as a fundamental step that must be made to achieve improved raw milk quality and assure the 

industry is able to meet its potential. 

At a meeting of all industry stakeholders in June 2015 it was decided that the best way forward to improve milk quality was 

to develop a GMP for the raw milk supply chain. This GMP would include not only the steps that must be followed to 

produce raw milk of a higher quality but also the standard that each step must achieve, the training that will be required to 

implement the GMP, and the record requirements necessary at each step to allow the whole process to be subject to systems 

of internal and external audit. The format of the GMP would be such that it could be used later in the running of several 

pilot projects to test its operational effectiveness. At that meeting the industry stakeholders requested that the National Dairy 

Development Board carry out the creation of the GMP and its supporting documentation. 

2. AIMS AND SCOPE 

The aim of this project is to create a process of Good Manufacturing Practice (GMP) for raw milk which is focused on 

improving milk quality, and in particular hygienic quality. The scope of this process of GMP will be each stage in the raw 

milk supply chain from the milk producing farmers through collection centers to the milk chilling center.  

This process of GMP will be in a document which defines each stage in the raw milk supply chain and the standard to which 

that stage must be performed, the training, recording, auditing and other control methods required to be in place at each 

stage will also be documented. 

3. METHODOLOGY 
 

The NDDB appointed a consultant team, comprised of industry experts, to develop the GMP documentation. This team 

worked closely with a technical committee which represents the industry stakeholders. The draft GMP process was then 

given final acceptance by a full industry stakeholders meeting. 

To develop the GMP documents, initially a short survey of current practice within the milk processor sector was carried out. 

This was followed by a ‘Gap Analysis’ which involved a field trip to Kavre, Dhading and Chitwan during which 

information checklists where completed with the help of key informants. A number of different supply chain models were 

visited. This fact finding survey was designed to identify the shortcomings of existing practice within the raw milk supply 

chain. 
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Using these reports, together with the knowledge base of the consultant team, draft GMP documentation was developed, and 

presented to the technical committee. The GMP process was ‘reality checked’ during a second field trip.  Following some 

redrafting the final draft GMP was presented to a full meeting of the industry stakeholders. 

3.1 INDUSTRY STAKEHOLDERS 

Central Dairy Cooperative Association Ltd. Nepal (CDCAN) 

Dairy Development Corporation (DDC) 

Dairy Industry Association (DIA) 

Department of Livestock Services (DLS) 

National Bureau of Standards and Metrology (MBSM)  

National Dairy Development Board (NDDB)  

Nepal Dairy Association (NDA) 

3.2 CONSULTANT TEAM 

Team Leader: Subas Chandra Dhakal 

Food Technology Expert: HariharGuragain 

Dairy Technology Expert: Ram TapeshwarChaudhary 

Livestock Expert: Bhola Shankar Shrestha 

 

¹Journal of Nepal Med. Assoc., vol 43, no.153, 2004.Microbial Quality of milk available in Kathmandu valley.Arjyal, Dahal, Khadka. 

²Journal of Agric. and Envir.vol 11, June 2010.  Total bacterial counts of raw milk in E. Teria of Nepal.Dahal, Nepali, Shah. 

³Study report on milk supply chain management in Nepal, 2015. Dairy Industry Assoc of Nepal, Central Dairy Coop. Assoc.Of Nepal, 

SaadhyaConslt.Group. 
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4. A PROCESS OF GOOD MANUFACTURING PRACTICE for the RAW MILK SUPPLY CHAIN 

Step Standard to be 

achieved 

Required 

Activities to 

meet the 

standard 

Reason for Activity Recording and 

Displayed SOP  

Requirements 

Auditing 

1.1 Animal 

Nutrition 

The diet shall be 

balanced, within the 

farm and animal 

constraints, to 

optimize the 

compositional 

quality of the milk. 

 

Milk shall not be 

adulterated with any 

extraneous 

substances intended 

to give false 

constituent quality 

test readings  

1.1.1 Feeding Free access to quality forage and provision of a balanced diet will allow 
animals to produce milk of optimum constituent quality. Free access to 

water will assist lactating animals to have healthy udder function. 

Training records to cover 
all relevant aspects of 

nutrition and feeding. 

Internal Audit by MCC/CC 

 

Monthly basis (at CC/MCC) 

- Animal health and 

Medicine Record 

 

Half yearly basis (at Farm) 

- Milk discard record 

- Assessment of farmers -all 

aspects of housing and animals. 

 

 

Annual basis 

- All farmer level training records 

- Identification of training needs 

- Assessment of farmers all aspects 

of Personal hygiene 

- Assessment all aspects of milking 

- Feed Quality Assurance  

- Sickness record 

- Assessment all aspects  Milk 

filter, storage of milk and 

milking vessels  

- All aspect of cleaning 

- Rubber mats  

 

 

External Audit by Third Party 

Auditor 

 

Annual basis 

- Verify Internal Audits of MCC 

 

 

1.1.2Feed Quality Feed will only be sourced from a supplier/ manufacturer that have a 
certificate of quality assurance. This step will reduce the risk of 

substances such as heavy metals contaminating milk via the animal food 

chain. 

Records of feed 
deliveries and supplying 

manufacturers together 

with their Quality 
Assurance Certification 

1.2 Animal 

Health 

Milk used for human 

consumption from 

these cattle and 

buffalo should not be 

infected with mastitis 

organisms, blood 

cells, colostrum, 

extraneous 

hormones, drugs, 

zoonotic diseases or 

other harmful 

substances.  

1.2.1 Health 

recording 

Keeping individual health records will allow common diseases to be 

identified and reduced. Animal  breeding cycles should be monitored and 

improved, together with ensuring colostrum is discarded.   

Individual health records 

1.2.2 Medicine  

recording  

Recording medicine, vaccine and wormer use will allow the correct drug 

withdrawal periods to be observed for cattle under treatment. 

Individual animal 

medicine records 

1.2.3 Isolation of 

animals with 

zoonotic diseases  

Precautions shall be taken to ensure that any milk from these animals is 
discarded. 

Milk discarding records 

1.2.4 Routine 

hormone 

treatments. 

No routine hormone injections or implants will be administered to cattle. 

For example bovine somatatrophic , BST. 

 

1.3 Housing Cattle and buffalo 

lying areas shall be 

dry and clean. The 

animals shall have 

clean flanks, and 

teats should be free 

from flies other 

pests. 

Surrounding areas 

should be tidy and 

safe for cattle and 

people.  

1.3.1 Dryness and 

ventilation 

To minimize the incidence of diseases such as mastitis which badly 

effects milk quality, beds should be dry to minimise bacterial 

contamination. Bed drainage should be assisted by the gradual fall from 

head to tail, of the lying area. 

Training record to cover 

all aspects of housing 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

1.3.2 Cleanliness Beds and bedding should be kept free from dung which will keep udders 

clean. To aid udder cleanliness the tails of animals shall be trimmed 
regularly. 

1.3.3 Space Animals should have enough space to move and lie freely.  

1.3.3 Light There should be sufficient natural light to allow animals to respond to the 

photosensitive body cycles, and see their surroundings.  
 

1.3.4 Location Housing should be located away from dung piles to minimise the disease 

risks from flies and other pests.  

1.3.5 Bedding In the absence of adequate natural bedding such as straw, animals should 
be prevented from lying on concrete by the provision of a rubber cow 

mat. Animals shall not show sign of abrasion on their hocks, flanks or 
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Step Standard to be 

achieved 

Required 

Activities to 

meet the 

standard 

Reason for Activity Recording and 

Displayed SOP  

Requirements 

Auditing 

hoofs, resulting from an absence of bedding.  
 

1.3.6 Water To allow correct udder function and improved breeding and health status 
animals will have free access to water at all times 

. 

1.4 Personal 

Hygiene 

 

Farmers who are 

milking should have 

clean hands, free 

from any infectious 

conditions. 

Spitting/smoking 

should not be 

allowed whilst 

milking. 

1.4.1 Facilities There shall be clean and hygienic toilet and hand washing facilities. Soap 
shall be available at all times and a clean hand drying cloth. Water 

quality shall be potable. 

1.Training records to 
cover all aspects of 

personal hygiene 

2. Displayed standard 1.4.2 Clothing The clothing of the farmer shall not be excessively soiled and not cause a 
possible contamination risk to milk. 

1.4.3 Sickness 

policy 

There shall be a sickness policy to prevent people with contagious 

conditions carrying out the milking. 

1.5 Milking A simple, repeatable, 

routine of milking 

should be used that 

prevents milk from 

being contaminated 

with dirt and other 

harmful substances, 

is safe for the 

animals, and 

minimises the risk of 

udder diseases.  

1.5.1 Milking 

routine 

This shall be the same for all animals and include washing with clean 

potable water and drying before milking. The drying shall be with soft 
clean paper or a clean cloth. The use of oils as lubricants and post 

milking treatments is optional. Where the incidence of mastitis is a 

concern post milking teat treatments are recommended. 

1. Training records to 

cover all aspects of 
milking. 

2. Displayed milking 

routine 
3.Record of milk discard 

 
1.5.2 Post 

milking Routine 

Food and/ or water shall be offered immediately post milking to keep 
animals standing whilst their teat canals close. 

1.5.3 Milking 

animals infected 

with mastitis and 

other contagious 

conditions 

Infected animals must always be milked last to prevent the spread of 

disease. The farmer shall wash hands after milking these animals. 

1.5.4 Discarding 

unfit milk 

Milk from animals that are producing colostrum, or whose milk is within 
the drug withdrawal period must be discarded and kept out of the human 

food chain. Milk contaminated with blood, clots and other harmful 

substances must also be discarded. Discarded milk shall not damage the 
environment. 

1.5.5 Feeding 

calves 

It is advisable to milk out all of the milk from the animal and feed calves 

separately from another clean bucket. There shall be calf feeding buckets 

which are not used for milking. 

1.5.6 Milking 

Vessels 

Buckets used for milking shall be easily cleaned and made of aluminium. 

These vessels shall only be used for milking and be stored in a dry, clean, 

pest free place.  

1.5.7 Milking 

Vessels 

Buckets shall be made of stainless steel, and are of a design that is easily 

cleaned.   

1.6 Milk 

Filtration 

All milk must be 

filtered effectively 

before being placed 

in storage vessels 

1.6.1 Filter type Foreign bodies such as milk clots, dirt and hair must be removed from 

milk before the storage period to minimise bacterial growth and 

contamination. Rigid cleanable plastic filters should be used. If muslin 
cloth is to be used, it must be used only for this purpose. 

Training records to cover 

milk filtration 

 
 

 

 
 

1.6.2 Filter 

cleaning 

Filters must be cleaned between uses with soap and clean potable water. 

If they become heavily soiled during milking they must be cleaned 

immediately by rinsing with clean potable water or changed for another 



5 
 

Step Standard to be 

achieved 

Required 

Activities to 

meet the 

standard 

Reason for Activity Recording and 

Displayed SOP  

Requirements 

Auditing 

filter.  
 

 1.6.3 Filter store  Filters must be stored in a clean dry place free from access by pests. 
 

1.7 Storage 

and chilling 

of milk 

Milk should be 

stored/transportedin 

clean containers. Its 

temperature shall be 

reduced to 5°c as 

soon as possible after 

milking. 

1.7.1 Type of 

milk 

storage/transport 

vessels. 

These vessels shall be easily cleaned and made of aluminium. They shall 

be only used for this purpose and be stored in a dry, clean and pest free 
place 

Training records to cover 

the storage and chilling 
of milk 

1.7.2 Type of 

storage vessels 

Storage vessels will be made of stainless steel. 

1.6.3 Morning 

milk chilling time   

Immediately after milking in finished, milk shall be taken to the 
collection or chilling centre. 

1.7.4 Morning 

milk chilling time 

Immediately after milking in finished, milk shall be taken to the chilling 
centre 

1.7.5 Evening 

milk chilling time   

If milk cannot be taken immediately to a chilling facility, it should be 
covered and allowed to cool naturally.  

To improve cooling it is advised to stand the covered milk storage vessel 

in a container of clean cold water overnight.  
An alternative method is to wrap a wet clot over the surface of the milk 

storage container and leave overnight.   

Care must be taken to ensure that cooling water must not contaminate the 
milk. 

1.7.6 

Adulteration 

substances 

Milk shall not be contaminated with any extraneous substances such as 

sodium bicarbonate, sugar and urea with the intention of extending the 

life of the milk, and creating false quality test readings.   

1.7.7 Evening 

milk chilling time 

Immediately after milking in finished, milk shall be taken to the chilling 
centre 

1.8 Cleaning 

of milking 

and milk 

storage 

equipment  

All such equipment 

should be cleaned as 

soon as possible after 

use. The cleaning 

process shall render 

it free from fat, 

protein and bacterial 

deposits. This 

equipment must be 

stored in this clean 

condition ready for 

reuse. 

1.8.1 Cleaning 

method 

Hot water shall be used together with the appropriate chemicals which 
remove milk deposits and sterilise the equipment. Plastic scouring pads 

shall be used to assist the cleaning process. 

1.Training records to 
cover all aspects of 

cleaning and awareness 

of water quality 

2. Displayed milking 

routine 

1.8.2 Water 

quality 

Water used for cleaning and rinsing shall be potable. 

1.8.3 Drying and 

storage of 

equipment 

Before equipment is reused it shall be dry and stored in a clean place free 
from pests. 
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LEVEL 2- Milk Collection Centre (CC) 

Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

displayed 

procedure  

requirements 

Auditing  

2.1 Milk 

sampling 

and Testing 

Sampling shall be 

done using a 

standard procedure. 

With calibrated 

equipment and 

should use the 

minimum volume 

necessary. Where 

possible, a system 

of traceability 

should be 

developed. 

2.1.1 Cleanliness  Sampling equipment and testing area shall be cleaned and not cause any 
additional bacterial contamination to the milk. 

Training records in all 
aspects of milk sampling 

and testing. 

Internal Audit by MCC 

 

Half yearly basis 

- Checking their internal audit 

process (of farmer) 

- Auditing CC 

- Training Records 

- Staff roles and responsibilities 

- Calibration Records 

- Checking SOP’s 

- Computer Software 

- Traceability 

- Assessment of all aspects of milk 

filter, storage, personal hygiene, 

site surroundings.  

-  Pest Control 

- Milk storage times and pick-up 

time records 

- Records of water quality 

 

External Audit by Third Party 

Auditor 

 

Annual basis 

- Verify Internal Audits of MCC 

 

 

 

 

 

 

 

 

2.1.2 Calibration All the equipment and testing chemicals shall be calibrated at least 
annually or when different batches of testing chemicals are used.  

A log of calibration and  
certificate of calibration 

must be kept for 2 years  

2.1.3 Methods  Standard/ documented procedures shall be used that are displayed for 

farmers to see  

Displayed standard 

procedures 

2.1.4 Records The record of results shall be stored in a permanent retrievable format. It 

shall be available for farmers to check their own record if necessary.   

Any computer software 

used for automatically 

calculating milk price 
based on test results 

shall be verified the 

relevant body. 

2.1.5  Traceability  To allow full traceability of milk back to the farmers level, duplicate 

samples shall be kept in refrigerators for seven days. 

Sample records 

2.2 Milk 

Filtering 

All incoming milk 

shall be filtered with 

appropriate filter 

which will not harm 

milk quality. Filter 
shall be changed 

periodically during the 

unloading period to 
allow identification of 

the source of 

contaminants 

2.2.1 Type of 

filter 

Filter type shall be either muslin cloth, rigid food grade plastic or 

stainless steel 

Training records on all 

aspects of milk filtering 

2.2.2 Cleaning If during use the filter becomes heavily soiled it shall be cleaned or 

changed for a clean one. After every use, it shall be cleaned with standard 
cleaning procedure. If muslin is used it shall not be allowed to touch the 

surface of the filtered milk. 

 

2.3 Storage 

in churns 

and Vats 

Storage of un-

chilled milk shall be 

for the shortest 

possible time  

2.3.1 Vessels Churns shall be made up of aluminium, Vats or tanks shall be made up of 

stainless steel 

Training records of all 

relevant aspects of milk 

storage 

2.3.2 Vessels Churns and vats shall be made up of stainless steel  

2.3.3 Storage time Holding time of un-chilled milk, awaiting transport shall be as 

short as possible 

Record of milk pick-up 

times by the transporter 

2.3.4 Storage time Holding time of un-chilled milk, awaiting transport shall not be 

more than 1 hour 

Record of milk pick-up 

times by the transporter. 

2.3.5 StoragePlace Storage location shall be shaded from direct sunlight, to minimise the risk 
of milk reheating. 
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Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

displayed 

procedure  

requirements 

Auditing  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4 Cleaning 

of all food 

contact 

equipment, 

including 

pumps, 

pipework, 

vats etc. 

All equipment 

should be cleaned as 

soon as possible 

after use. All milk 

residues, fat, protein 

and other 

substances likely to 

cause bacterial 

growth should be 

removed. Both the 

inside and outside 

of equipment should 

be cleaned. 

2.4.1 Method All food contact equipment including pumps, pipework, vats etc. shall be 
cleaned using a standard method after every use.  

Potential cleaning hazards such as taps, pipe bends and inside roof 

surfaces of tanks shall to be manually cleaned if necessary.  
 

1. Training records of all 
aspects of cleaning. 

2. Displayed cleaning  

methods 
3. Cleaning records 

4. Written cleaning 

procedures 
 

 2.4.2 Method All food contact equipment including pumps, pipework, vats etc. shall be 

cleaned using standard CIP method after every use. Potential cleaning 
hazards such as taps, corners and inside roof surfaces of tanks shall to be 

manually cleaned if necessary. 

1.CIP cleaning records. 

2.4.3 Water 

quality and 

quantity 

The quantity of water readily available shall be in excess of cleaning 
requirements. Water quality shall be tested on annual basis and any 

treatment required carried accordingly. 

Records of water quality 
testing and treatment  

2.4.4 

Effectiveness of 

cleaning 

The effectiveness of cleaning shall be checked every week.  Potential 

cleaning hazards such as taps, pipe bends and inside roof surfaces of 
tanks need to be checked more frequently.   

 

2.5 Cleaning 

of non-food 

contact 

areas such 

as walls, 

floors, 

ceilings etc. 

All non-food 

contact surfaces 

should be clean and 

free of dirt deposits. 

They should be 

free-draining and 

capable of drying 

after cleaning. 

2.5.1 Method All production area walls and floors should be cleaned daily. Equipment 
should be sited to allow easy access to walls. High level cleaning should 

be carried out on a scheduled basis. 

 

1. Training records of all 
aspect of cleaning. 

2. Cleaning records 

 

2.5.2 

Effectiveness of 

cleaning 

The effectiveness of cleaning shall be checked every week.  

2.6 Personal 

Hygiene 

All operators must 

maintain good 

levels of hygiene 

and dress. 

2.6.1 Facilities There shall be clean and hygienic toilet and hand washing facilities. Soap 
shall be available at all times and a clean hand drying cloth. Water quality 

shall be potable. 

1.Training record to 
cover all aspects of 

personal hygiene 

2. Displayed standards 

2.6.2 Clothing There shall be clothing policy which minimises the risk of contamination 

to milk 

Displayed standard 

2.6.3 Sickness 

policy and other 

policies 

There shall be a sickness policy to prevent people with contagious 

conditions, working/visiting near milk. There shall other policies in use 
such as jewellery, visitors, glass policies. 

Policy records 

2.7 Pest 

Control 

Pests such as rats, 

cockroaches and 

flies  shall be 

controlled so that 

they do harm milk 

2.7.1 Method There shall a policy in place to control pests and the effectiveness of 

methods shall be checked periodically 

 
 

 

Training records in Pest 

Control 
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Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

displayed 

procedure  

requirements 

Auditing  

quality  
 

 

 
 

 

 

2.8 

Surrounding 

Area 

Surrounding area 

must be clean, tidy, 

safe and 

appropriately 

secured to avoid any 

contamination of 

milk. 

Wastes from the site 

such as milk shall 

not damage or 

contaminate the 

environment.  

2.8.1 Checking of 

site 

Sites shall be checked regularly and action taken to ensure that the 

standard required is maintained. 

 

2.9 Staff The team should be 

adequate to meet all 

the staffing needs of 

the facility  

2.9.1 Number of 

people  

There shall be sufficient number of people to meet the demand of the 

facility and not compromise the milk quality   

 

2.9.2 Job 

Descriptions  

There shall be a clear job descriptions for each member staff which are 

communicated to the team  

Records of roles and 

responsibilities of staff 

2.9.3 Staff 

Training 

Training needs shall be assessed annually or when new employees are 

taken on. Training provision shall match these needs  

Staff needs assessment 

and training records. 
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LEVEL 3- Milk Transport to Milk Chilling 

Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

displayed 

procedure  

requirements 

Auditing  

3.1 Bulking 

of milk into 

large vessels 

The bulking of 

milk must not 

compromise 

large volumes 

of milk, or 

further reduce 

the milk quality. 

3.1.1 Type of 

vessels  

Bulk holding vessels must be made of aluminium or stainless steel.   
They shall not have openings that restrict access for cleaning. 

Training records for all 
relevant aspects of milk 

handling 

Internal Audit by MCC 

 

Half yearly basis 

- Checking their internal audit of all 

aspects 

- Milk Transfer 

- Milk Storage 

- Equipment cleaning 

- Staff training 

- Staff roles and responsibility. 

- Personal hygiene  

- Communication effectiveness 

- Transport back up 

- Water quality records 

 

 

External Audit by Third Party 

Auditor 

 

Annual basis 

- Verify Internal Audits of MCC 

 

3.1.2 Unloading 

pumps and pipes 

Where pumps and pipes are used to upload and unload milk, they should 

be of appropriate type and food grade.  Mild steel submersible pumps 

must not be used.  

 

3.1.3 Cleaning  All food contacting transport equipment including pumps, pipework, vats 

etc. shall be cleaned using standard methods after every period of use.  
Potential cleaning hazards such as taps, pumps, pipe bends and inside 

roof surfaces of tanks shall to be manually cleaned if necessary.  

 

Cleaning records 

3.1.4 Water 

Quality and 

quantity 

The quantity of water readily available shall be in excess of cleaning 

requirements. Water quality shall be tested on annual basis and any 

treatment required carried accordingly. 

Records of water 

quality testing and 

treatment  

3.1.5 

Effectiveness of 

cleaning 

The effectiveness of cleaning shall be checked every week.  Potential 

cleaning hazards such as taps, pumps, pipe bends and inside roof surface 
of tank need to be checked more frequently.   

 

3.2 Transfer 

of milk 

Transfer should be 

made as quickly 

and safely as 

possible. 

There should be no 

risk of mixing 

batches that may 

result in cross 

contamination  

3.2.1 Records and 

batch 

identification 

The records and batch identification shall ensure the traceability of the 

milk transported. This will ensure the correct milk will be delivered to the 

right destination.   

Records of milk batches 

3.2.2 

Communication 

An effective communication system shall be in place to ensure that the 
correct response is made if a problem arises. 

 

3.2.3 Transport 

Back up 

An effective transport back up system shall be in place to ensure that the 
correct response is made if a problem arises. 

 

3.2.4 Cleaning of 

vehicles 

All vehicles used in transportation shall be cleaned daily  

3.2.5 Preventive 

maintenance 

There shall be preventive maintenance schedules in operation and there 
shall be a stock of critical spare parts 

 

 
 

 

 

3.2.6 Adulteration 

substances 

Milk shall not be contaminated with any extraneous substances such as 
sodium bicarbonate, sugar and urea with the intention of extending the 

life of the milk, and creating false quality test readings.   

 

3.3 Personal 

Hygiene 

All operators must 

maintain good 

levels of hygiene 

3.3.1 Clothing There shall be clothing policy which minimises the risk of contamination 

to milk  

1. Training in all 

relevant aspects of 
personal hygiene. 

2. Displayed  standard 
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Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

displayed 

procedure  

requirements 

Auditing  

and dress. 

Operators must 

perform the dual 

role of transport 

driver and food 

operator to the 

higher standard of 

food operator 

3.3.2 Sickness 

policy and other 

policies 

There shall be a sickness policy to prevent people with contagious 
conditions, working /visiting near milk. There shall other policies in use 

such as jewellery, visitors, glass policies. 

Policies  

3.4 Staff The team should be 

adequate to meet all 

the staffing needs of 

the facility  

3.13.1 Number of 

people  

There shall be sufficient number of people to meet the demand of the 
facility and not compromise the milk quality   

 

3.13.2 Job 

Descriptions  

There shall be a clear job description for each member staff which is 
communicated to the team  

Records of staff roles 
and responsibilities 

3.13.3 Staff 

Training 

Training needs shall be assessed annually or when new employees are 
taken on. Training provision shall match these needs  

Records of training 
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LEVEL 4- Milk Chilling Centre (MCC) 

Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

Displayed 

Procedure  

Requirements 

Auditing  

4.1 Milk 

sampling 

and Testing 

Sampling shall be 

done using a 

standard procedure, 

calibrated 

equipment and 

should use the 

minimum volume 

necessary. Where 

possible, a system 

of traceability 

should be 

developed 

4.1.1 Cleanliness  Sampling equipment and testing area shall be cleaned and not cause any 
additional bacterial contamination to the milk. 

Training records in all 
relevant aspects of milk 

sampling and testing 

Internal Audit by MCC 

 

Monthly basis 

- Sampling 

- Calibration 

- Traceability  

- Milk Handling 

- Filtration 

- Pre-chilling 

- Chilling 

- Cleaning Records 

- Effectiveness of cleaning 

- Personal Hygiene 

- Sickness policy 

- Pest control  

- Site 

- Energy Back-up 

- Roles/ Responsibilities 

- Adequacy of resources to keep 

milk safe 

 

External Audit by Third Party 

Auditor 

 

Annual basis 

- Verify Internal Audits of MCC 

 

4.1.2 Calibration All the equipment and testing chemicals shall be calibrated annually or if 
different batches of chemicals are used.  

Log of calibration and or 
certificate of calibration 

must be kept for 2 years  

4.1.3 Methods  Standard/ documented procedures shall be used that are displayed for 

farmers to see  

Written and displayed  

standard procedures  

4.1.4 Records The record of results shall be stored in a permanent retrievable format. It 

shall be available for farmers to check their own record if necessary   

Any computer software 

used for automatically 

calculating milk price 
based on test result shall 

be verified the relevant 

body 

4.1.5  Traceability  To allow full traceability of milk back to the farmers level, duplicate 
samples shall be kept in refrigerators for seven days. 

 

4.2 

Unloading 

and filtering 

at the 

chilling 

centre 

 The bulking-up of 

incoming milk must 

not compromised 

the quality standard 

of the entire sample 

4.2.1 Permission 

to unload  

Milk arriving at the chilling must have cleared its tests and correct 

permission given before the milk is accepted to the centre and is added to 
a bulk volume  

1. Training records in all 

relevant aspects of milk 
handling. 

2. Displayed permission 

requirement. 
 

4.2.2 Unloading 

pumps and pipes 

Where pumps and pipes are used to unload milk, there should be of 

appropriate type and food grade.    

 

4.2.3 Filtration  All incoming milk shall be filtered with  an appropriate filter. Filter shall 

be changed periodically during the unloading period to allow 
identification of the source of contaminants. Muslin filters shall not touch 

the surface of the filtered milk. 

 

4.3 Pre-

chilling 

holding 

This holding should 

be for the shortest 

possible time and 

the oldest milk 

should move to 

chilling first. 

4.3.1 Method The capacity of tank used for pre-chilling holding shall not be so large 

that it further compromises milk quality  

Training records in all 

relevant aspects of milk 
pre-chilling holding 

4.3.2 Cleaning Holding tanks shall be cleaned before being refilled   

4.3.3 No Holding No pre-chilling holding of milk 

 
 

 

 
 

 

 
 

 

4.4 Pre 

cooling 

Where plate coolers 

are used to improve 
4.4.1 Cleaning Plate coolers shall be cleaned using standard CIP methods after every 

use.  

Training records in the 

use of plate coolers, 
including cleaning. 
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Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

Displayed 

Procedure  

Requirements 

Auditing  

through 

plate 

coolers. 

chilling times they 

should use chilled 

water.   Where this 

is not available, 

care should be 

taken to maximize 

the temperature 

difference between 

milk and cooling 

water. 

Cleaning records 

4.4.2 

Effectiveness of 

cleaning 

The effectiveness of cleaning shall be checked every week Cleaning and checking 

records 

4.5 Chilling 

and  holding 

in a vat  

Milk should be 

chilled as rapidly as 

possible to 5 °C.  

4.5.1 Chilling 

Time 

Chilling time shall be not more than 1.5 hours. If this chilling time is 

exceeded, then a pre-chilling system should be installed or the existing 

system checked for efficiency or upgraded. 

Training records in all 

aspects of vat chilling. 

Chilling time records 

4.6 Cleaning 

of all food 

contact 

equipment, 

including 

pumps, 

pipework, 

vats etc. 

All equipment 

should be cleaned 

as soon as possible 

after use. All milk 

residues, fat, 

protein and other 

substances likely to 

cause bacterial 

growth should be 

removed. Both the 

inside and outside 

of equipment 

should be cleaned. 

4.6.1 Method All food contacting equipment including pumps, pipework, vats etc. shall 
be cleaned using standard methods after every use.  

Potential cleaning hazards such as taps, pipe bends and inside roof 

surfaces of tanks shall to be manually cleaned if necessary.  
 

1. Training records in all 
relevant aspects of 

cleaning. 

2. Cleaning records. 
 

4.6.2 Method All food contacting equipment including pumps, pipework, vats etc. shall 

be cleaned using standard CIP method after every use. Potential cleaning 
hazards such as taps, corners and inside roof surface of tank shall to be 

manually cleaned if necessary. 

1.Written and displayed 

stand cleaning 
procedures. 

4.6.3 Water 

Quality and 

quantity 

The quantity of water readily available shall be in excess of cleaning 

requirements. Water quality shall be tested on annual basis and any 
treatment required carried accordingly. 

Records of water 

quality testing and 

treatment  

4.6.4 Water 

heating 

Where hot water is used for cleaning an effective method of heating 

adequate water volumes to 90°c shall be in place. Solar heating of water 

is not adequate. 

 

4.6.5 

Effectiveness of 

cleaning 

The effectiveness of cleaning shall be checked every week.  Potential 

cleaning hazards such as taps, pumps,  pipe bends and inside roof 

surfaces of tanks need to be checked more frequently   

Records of cleaning 

checking 

4.7 Cleaning 

of non-food 

contact 

areas such 

as walls, 

floors, 

ceilings etc. 

All non-food 

contact surfaces 

should be clean and 

free of dirt deposits. 

They should be 

free-draining and 

capable of drying 

after cleaning. 

4.7.1 Method All production area walls and floors should be cleaned daily. Equipment 

should be sited to allow easy access to walls. High level cleaning such as 

ceilings should be carried out on a scheduled basis. 

 

1. Training records in all 

relevant aspects of 

cleaning. 

2. Cleaning records. 
 

4.7.2 

Effectiveness of 

cleaning 

The effectiveness of cleaning shall be checked every week 

 

 

 

 

Records of cleaning 

checking 

4.8 Personal 

Hygiene 

All operators must 

maintain good 

levels of hygiene 

4.8.1 Facilities There shall be clean and hygienic toilet and hand washing facilities. Soap 

shall be available at all times and a clean hand drying cloth or paper 
towels. Water quality shall be potable. 

1. Training relevant 

aspects of personal 
hygiene. 

2. Displayed  standard 
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Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

Displayed 

Procedure  

Requirements 

Auditing  

and dress. 4.8.2 Clothing There shall be clothing policy which minimises the risk of contamination 
to milk  

 

4.8.3 Sickness 

policy and other 

policies 

There shall be a sickness policy to prevent people with contagious 

conditions, working near milk. There shall other policies in use such as 
jewellery, visitors, glass policies 

 

 
 

Policy records 

4.10 Pest 

Control 

Pests such as rats, 

cockroach and flies  

should not be 

controlled so that 

they do harm milk 

quality 

4.10.1 Method There shall a policy in place to control pests and the effectiveness of 

methods shall be checked periodically  

1.Training records of 

relevant aspects of Pest 

Control 

2.Pest control records 

 

4.11 

Surrounding 

Area 

Surrounding area 

must be clean, tidy, 

safe and 

appropriately 

secured to avoid 

any contamination 

of milk. 

Wastes from the 

site shall not 

damage or 

contaminate the 

environment. 

4.11.1 Checking 

of site 

Sites shall be checked regularly and action taken to ensure that the 

standard required is maintained  
- 

4.12 Energy 

back-up 

There shall be 

adequate power 

back up to ensure 

the continuous 

electrical power 

supply 

4.12.1 Power 

Back-up Capacity 

Back-up power supply shall be adequate to maintain the required cooling 

chain 

 

4.13 Staff The team should be 

adequate to meet all 

the staffing needs of 

the facility  

4.13.1 Number of 

people  

There shall be sufficient number of people to meet the demand of the 
facility and not compromise the milk quality   

 

4.13.2 Job 

Descriptions  

There shall be a clear job descriptions for each member staff and 
communicated to the team  

Records of staff roles 
and responsibilities 

4.13.3 Staff 

Training 

Training needs shall be assessed annually or when new employees are 
taken on. Training provision shall match these needs  

Records of training 
needs assessments and 

staff training 

 

 

ANNEX 1 A PROCESS OF GMP FOR MILKING MACHINE OPERATION 
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Step Standard to be 

achieved 

Required 

Activities to meet 

the standard 

Reason for Activity Recording and 

Displayed SOP 

Requirements 

Auditing 

1.7 Milking Milking with a 

milking machine 

shall not present 

a risk to animal 

health. 

1.7.1 Operating  

vacuum and 

pulsation levels 

The milking machine shall be set up and maintained to allow 

pulsation rates, ratios and vacuum levels that do not cause 

discomfort or injury to animals. Incorrect settings result in teat 

end damage which will cause increased incidence of mastitis.  

Displayed correct 

machine settings 

Internal audit: by MCC 

- Machine settings 

- Milking routine 

- Animal cleanliness 

- Lying down 

- Cleaning SOP 

- Cleaning effectiveness 

- Maintenance records 

- Spares stock levels. 

- Training records 

 

External audit: by Buyer 

- Verify internal audits 

1.7.2 Preparing 

animals for 

milking 

The udders of cows to be milked shall be cleaned and dried 

prior to milking. Where animals are already free from dirt then 

only dry wiping may be necessary.  

Displayed milking 

routine 

1.7.3 Milking 

routine 

A repeatable milking routine shall be used that results in 

milking machines being placed on animals not more than 90 

seconds after the routine has started. It will also result in total 

removal of milk from the animals, without over milking. Post 

milking disinfection of teats shall also be included.  

Displayed milking 

routine 

1.7.4 Post milking 

returning to beds 

Animals shall be prevented from lying down on their beds for 

20 minutes post milking to allow their teat orifices.  

 

1.8 Cleaning 

of Milking 

Machines 

Milking with a 

milking machine 

shall not present 

a risk to milk 

quality 

1.8.1 Methods Cleanliness of milking machines presents a considerable risk to 

milk quality and animal health. A standard method 

recommended by the machines manufacture must be used and 

displayed to allow repeatability. 

1.Displayed SOP for 

machine cleaning. 

2.Cleaning records 

 

1.8.2 Cleaning 

water temperature  

 

If the recommended cleaning method recommends the use of 

hot water adequate quantities of potable water at the correct 

temperature shall be supplied. Recommended circulation times 

during the cleaning process must be followed.    

Displayed SOP 

1.8.3 Cleaning 

effectiveness 

The effectiveness of cleaning procedures shall be checked 

weekly by examining points such as the insides of teat liners, 

the insides of large bore milk lines and the inside of milk 

reception vessels. 

 

 

Inspection records 

1.9 Machine 

Maintenanc

The milking 

machine shall be 

maintained to 

1.9.1 Routine 

maintenance 

The milking machine shall be subject to a routine service by a 

qualified technician every six months. The service shall include 

items such as pulsators, vacuum pumps and vacuum regulators. 

Maintenance records 
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e prevent damage 

to animals and 

milk. 

1.9.2 Replacement 

of teat liners  

Renewable parts such teat cup liners and rubber milk lines shall 

be replaced periodically according to manufactures 

recommendations. Teat cup liners shall be replaced every 2500 

uses. ie. A single cluster milking 10 cows per milking will have 

its rubber liners changed every 125 days. 

Routine teat cup 

replacement records 

1.9.3 Spare parts Sufficient spare parts, such as teat cup liners, shall be carried 

on the farm to allow the immediate replacement in the event of 

breakage.  

 

1.10 

Training 

Operators shall 

be trained in the 

safe use of 

milking 

machines 

1.10.1 Training All operators shall be trained and their performance assessed. 

Additional training shall be provided required. Poor milking 

practise is a considerable risk to animals and milk quality. 

Training records 
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ANNEX 2 SURVEY OF PROCESSORS STANDARDS FOR RAW MILK IN NEPAL, AUGUST 

2015 

Aims: 

1. To discoverwhich tests on raw milk supplies are carried out by milk processors. 

2. Find out if milk processors audit their milk suppliers. 

3. Find out if milk processors have any GMP guidelines for their suppliers. 

 

Methodology:  

Telephone and internet research was carried out on 17 of Nepal’s milk processors. The sample included government, private 

and cooperativeowned  facilities.  Site visits were made to some processors. The processing capacity of the sample 

processors ranged from 150k lts/day to 300 lts/day. 

Key Findings: 

• 94% of processors were carrying out standard tests for Fat and SNF on incoming raw milk.  

• 29% of processors were recording the temperature of raw milk deliveries. 

• 70% of milk processors were doing tests for acidity on raw milk deliveries. 60% were carrying out alcohol tests and 

76% doing a COB test on raw milk. 

• 12% of milk processors were carrying out any microbial tests on incoming raw milk.  

• No processors were carrying out a total bacterial count test, or a total plate count test on incoming raw milk. 

• 12% of milk processors had an active auditing system of their raw milk suppliers and gave them guidelines for 

clean milk production. A further 24% had developed a system but it was still to be used with their suppliers. 

• No processor had developed a system of good manufacturing practice (GMP) that covered the raw milk supply 

chain. 
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ANNEX 3  Raw Milk Supply Chain – ‘GAP ANALYSIS’ Report 

 

Background: 

This study in three districts of Nepal was undertaken to establish the gaps or shortcomings of the practices found in the Raw 

Milk Supply Chain, focusing on milk quality. This table is a summary of the findings which are aggregated in the Gap 

Analysis Database. 

Scope: 

Identification of ‘Gaps’ in the production of good quality milk from the milk producing farmers to the final chilling and 

storage stage at the milk chilling centers. 

 

Milk  

 

 
Methodology: 

A number of checklists were devised to cover key points at each level of activity within the raw milk supply chain. The 

levels included farmers, milk collection centers, milk chilling centers and the transport between the aggregation points. Each 

individual check list was broken down into distinct production steps within the level, about which key questions were asked. 

Key informants at each stage were interviewed to complete the checklists, and then the data was aggregated into a database 

that covered each separate level. 

A photographic record was also made of the study, which can be used as further evidence of the gaps in the milk supply 

chain. 

Warning due to the sample size: 

As a consequence of time and resource limitations the sample size of the study is very small and therefore the conclusions 

which can be drawn from any analysis must be treated with some care. However, the study has revealed some ‘gaps’ in the 

production of good quality raw milk that will need to be closed in any system of GMP that is devised for this milk supply 

chain. 
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5. FINDINGS:  

LEVEL 1 FARM 

 

 

Step Gap identification Potential impact of the Gap on raw milk quality 

1.1 Training 46% of farmers had received no training of any 

kind. 

Only 6% of farmers had received any training 

on milk quality. 

• Lack of training creates lack of awareness, and a 

negative attitude amongst farmers. 

• Lack of training indicates a further gap in 

knowledge transfer mechanisms. 

1.2 Auditing 94% of farmers had never received an audit of 

any kind. 
• Checking through auditing is the main control 

mechanism of ensuring that quality control systems 

and procedures are followed. 

1.3 Written Procedures 94% of farmers had no written and displayed 

procedures, relating to anything, and in 

particular milk quality. 

• Written and displayed procedures have a positive 

contribution to the maintaining of good practice.  

1.4 Animal Health   

1.4.1 Diseases 53% of farmers reported that mastitis was a 

significant problem on their farms. 
• Mastitis and its treatment have potentially significant 

impact on raw milk quality. 

• High levels of mastitis are an indicator of high 

somatic cell counts. 

1.4.2 Health recording. Only 13% of famers were making animal 

health records. 
• Recording of health events will be a tool in reducing 

the incidence of disease and risk to reducing milk 

quality. 

• Recording health events will significantly improve 

breeding and reduce the number of days animals 

milk giving very low yield with high somatic cell 

count contamination. 

1.4.3 Treatment recording 87% of farmers did not record any drug 

treatments of their animals 
• Recording drug treatments and milk withdrawal 

periods is an essential activity when keeping drug 

residues out of milk and the human food chain. 

•  

1.5 Discarding damaged 

milk 

30% of farmers reported that they discarded 

milk from drug treated cows in accordance 

with the manufacturer’s instructions. 70% of 

farmers were operating under the principle “if 

it does not have clots or blood then it is ok. to 

• Milk contaminated with high bacterial loads and 

drug residues, such as antibiotics, are a significant 

health risk to humans. 

• These milk contaminants even at low levels will 

contaminate larger quantities of milk further up the 
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Step Gap identification Potential impact of the Gap on raw milk quality 

use at home or sell, even if it contains drug 

residues”. 

supply chain. 

1.6 Housing  •  

1.6.1 Cleanliness 74% of farmers had animal housing that was 

observed as dirty. This resulted in their animals 

being observed as also dirty, lying on 

wet/damp beds without any trace of bedding in 

considerable discomfort. 

• This poor standard of housing was reflected in the 

high levels of mastitis, which with drug use, is a 

significant contributor to poor milk quality. 

1.6.1 Dung storage The majority of farmers stored their animals 

dung close or very close to animals (<2m) 
• In a warm moist climate dung stores are the breeding 

ground for many flies which are a mastitis risk to 

animals  

• Flies carry dirt to animals and utensils. 

• Dung piles emit methane and moisture that create a 

poor environment for all animals. 

1.7 Milking routine   

1.7.1 Washing hand and udders 95% of farmers were reported to be washing 

both their hands and cows udders. 
• Washing udders when animals are dirty is an 

essential but unless done properly will cause dung 

and other solids to contaminate milk. 

1.7.2 Drying udders after 

washing 

13% of farmers reported that they dried udders 

after milking. 
• With high numbers of dirty animals drying before 

milking will significantly reduce milk soiling. 

1.7.3 Post milking 

treatments/management 

13% of farmers stated that they were treating 

the animals teats post milking or managing to 

keep animals standing post milking. 

• In dirty conditions sealing the cows teats with a 

small amount of oil will reduce bacteria entering the 

teat canal and causing mastitis. 

• Making the animals remain in standing position for 

20 minutes post milking will allow teat canals to 

close before lying on dirty damp beds. Water or feed 

immediately post milking. 

1.8 Cleaning equipment and 

vessels 

  

1.8.1 Cleaning No farmers were observed to have equipment 

and vessels that were free from fat, protein and 

mould deposits. Some of the contributory 

factors were, lack of hot water, use of incorrect 

chemicals, lack of scoring pads. 

• Fat and protein deposits harbour bacteria that will 

both contaminate milk and grow to significantly 

greater numbers during the phase before chilling. 
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Step Gap identification Potential impact of the Gap on raw milk quality 

1.8.2 Vessel storage The majority of farmers stored their vessels in 

a position where they can be accessed by rats, 

and were not dry before use. 

• Rats carry diseases and dirt that are harmful to 

humans. 

• In the absence of good water quality rinsing water 

can contaminate milk with bacteria. 

1.8.3 Type of vessels 50% of farmers are using plastic milking 

buckets or storage vessels. 
• In the absence of adequate cleaning systems plastic is 

difficult to keep clean due to breakdown of the milk 

contact surface. 

• Plastic buckets are often used for multi purpose 

which poses a contamination risk to milk. 

1.8.4 Water Quality Over 90% did not know if their water was 

potable or not. No farmers were using a 

chemical to sterilize cleaning water. 

• Pathogens and bacteria in borehole and well water 

pose a significant hazard to milk quality. 

1.9 Milk Filtering 30% of farmers were not filtering their milk on 

the farm. Of those farmers who are filtering 

76% are using inappropriate methods such as 

dirty household dual-purpose tea filters. 

• With high levels of dirty animals, milk filtering is an 

essential tool for removing dirt from milk that could 

be stored at high temperatures. 

• Using dirty filters only adds more dirt to the milk. 

• Milk filtering is a good inspection point to check for 

mastitis clots. 

1.10  Milk Chilling  •  

1.10.1 Afternoon milk chilling 40% of the sampled farmers were not chilling 

their afternoon milk. (It is believed in a larger 

sample this percentage would be significantly 

higher and the situation much worse.) 

• In at least 60% of cases the time taken to chill milk 

to a level where bacterial growth is arrested (5c) can 

be as long as 16-18 hours. Where cows are dirty, 

filters not used, unfit milk not discarded, vessels not 

cleaned etc., during this period bacterial growth will 

be rapid and so will be the resulting fall in milk 

hygienic. 

1.10.2 Afternoon milk storage In the absence of adequate pm. milk chilling 

the method of overnight storage is critical.  

13% of farmers were boiling pm milk. 

• Research work has been carried out (ref.) which 

shows that boiling afternoon milk significantly 

reduces the bacterial growth before chilling the next 

day. This however must be balanced against the 

energy and labour cost, together with impact on milk 

constituents such as protein. Pm .used for household 

use 

1.11 Pest Control No farms were found to have methods of pest • Rats and the diseases they carry are a considerable 
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Step Gap identification Potential impact of the Gap on raw milk quality 

control or recording risk to humans and milk quality. 

 

 

 

LEVEL 2 COLLECTION CENTER LEVEL 

 

 

 

Step Gap identification Potential impact of the Gap on raw milk quality 

2.1 Training 50%of those Chilling Centres (CC) visited 

had never done any training of their staff. 
• Lack of training creates lack of awareness, and a 

negative attitude amongst staff members. 

• Lack of training indicates a further gap in 

knowledge transfer mechanisms. 

 

2.2 Auditing No CC had ever received an audit to check 

any aspect of their activities. 
• Checking through auditing is the main control 

mechanism of ensuring that quality control systems 

and procedures are followed. 

2.3 Written Procedures No CC had any written down or displayed 

procedure. 
• Written and displayed procedures have a positive 

contribution to the maintaining of good practice 

2.4 Milk Storage   

2.4.1 Milk Storage methods Bulked up milk samples were often left in 

churns in unshaded areas where ambient 

temperatures were high. 

• Bacterial growth in milk is partly a result of 

temperature. Holding milk at high temperatures 

causes rapid bacteria multiplication and reduction 

of milk quality. 

2.4.2 Milk storage times Milk awaiting collection was often left for 

periods in excess of one hour awaiting 

collection and transport to the chilling centre. 

• Bacterial growth in milk is partly a result of 

temperature. Holding milk at high temperatures 

causes rapid bacteria multiplication and reduction 

of milk quality. 

2.4.3 Cleaning of food contact 

areas 

Food contact areas, in particular milk storage 

milk storage vessels and sampling equipment, 

showed fat, protein and mould residues. 

Dirty food contact areas were as a result of 

using the wrong cleaning chemicals, a lack of 

hot water and a lack of the correct abrasive 

cloths amongst other things, 

• Milk residues and moulds are a reservoir of 

bacteria and drug residues that can contaminate 

subsequent batches of milk causing decreased 

quality and spoilage. 
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Step Gap identification Potential impact of the Gap on raw milk quality 

2.4.4 Storage of milk storage 

vessels 

Milk storage vessels, such as churns, were 

stored in a dirty state, in open unshaded 

places and without their lids on. They were 

also found to be stored turned upside down 

with their openings exposed to contamination 

and accessible to vermin and pests. 

 

• Dirty containers stored in the open at high day time 

temperatures are a reservoir for bacteria which will 

damage they following milk that is stored in them. 

2.5 Cleaning of non-contact 

milk areas such as floor, 

ceilings, walls and CC 

surroundings. 

It was found that CC’s did not regularly clean 

or tidy their non-food contact areas or the CC 

surroundings. The surrounding areas of CC’s 

were best described as being in a poor state. 

• Dirty walls, floors etc. harbour insects, yeasts and 

moulds amongst other items which can contaminate 

milk and reduce its quality. 

• Having tidy CC surroundings will minimize the 

risk to visiting farmers and demonstrate the need to 

create a safe environment for milk/food production. 

2.6  Pest Control No CC had any method of pest control, other 

than, in one instance, the uncontrolled or 

recorded use of poison 

• Rats and vermin carry dirt and diseases that are a 

considerable risk to humans and the quality of milk. 

 

 

LEVEL 3  TRANSPORT TO THE MILK CHILLING CENTRE 

 

 Step Gap identification Potential impact of the Gap on raw milk quality 

3.1 Training No members of staff involved with the 

transportation of mil had ever received 

any training on any aspect of milk and 

milk quality 

• Transport workers operate at two standards. 

Driving standards are lower than hygienic food 

standards. They must receive training in milk 

handling standards and do their role to that 

higher standard. 

• Training will improve awareness without it their 

will be little or no awareness of the impact of 

doing their role to a poor standard. 

3.2 Auditing 30% of transport services visited are 

subject to any checking or auditing. 
• I the absence of training and with the difficult 

role transporters play, checking on their 

standards of performance is essential to 

minimize the risk to milk and milk quality. 

 

3.3 Written Procedures No transporters had any written or • Without training and auditing written 
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 Step Gap identification Potential impact of the Gap on raw milk quality 

displayed procedures procedures are essential in maintaining milk 

quality standards. 

3.4 Operator/personal 

hygiene 

  

3.4.1 Personal hygiene 60% of transports had standards of 

personal hygiene which were observed to 

be poor. Hand washing facilities were 

only available at the MCC and gloves 

were never worn. 

• In the absence of any training poor personal 

hygiene represent a risk to milk quality. 

• Transporters are often operating without 

supervision which can make the risks of poor 

personal hygiene standards worse. 

 

3.4.2 Sickness procedures No transporters had any policies to 

prevent sick staff from coming into 

contact with milk. 

• Bacteria from sick staff members present a 

considerable risk to milk quality. This is made 

worse by the long periods of time milk is held 

above refrigeration temperatures. 

3.5 Transport containers Where milk is bulked up for transport it 

was found that plastic non-food quality 

containers are used.  

• These containers are made of a plastic which is 

low density and easily scratched. These 

scratches harbour bacteria and decrease milk 

quality. 

• These containers also have narrow necks which 

prevent operator access during manual cleaning. 

Cleaning standards are poor where these tanks 

are used increasing the risk to milk quality. 

3.6 Cleaning of equipment 

and transport tanks 

Equipment cleaning standards were in all 

cases found to be poor with deposits of fat 

and protein found on equipment and 

vessels. The use of CIP cleaning methods 

was found to be totally absent, and this 

was made worse by the use of incorrect 

chemicals and lack of hot water.   

• Transportation is a step where the bacterial load 

of milk can be rapidly increased via dirty 

equipment which comes into contact with large 

amounts of milk. 

3.7  Loading and unloading 

pumps 

In 30% of cases where pumps were used 

to load and unload milk they were often 

found to be non-food grade submersible 

types. These along with their pipelines 

were not cleaned with CIP methods. 

• Poorly cleaned pumps are a considerable risk to 

milk quality. They increase the bacterial load of 

the milk and potentially contaminate the milk 

with oil, and metal fragments. This is 

particularly the case where mild steel pumps are 

in use and not stainless steel.  
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LEVEL 4 MILK CHILLING CENTRE  

 

 Step Gap identification Potential impact of the Gap on raw milk quality 

4.1 Training Only 20% of MCC’s had trained any 

members of staff in any aspect of milk quality 

in the last 4 years. Only 40% of MCC’s had 

trained any member of staff in any aspect of 

milk quality in the last 10 years. 60% of 

MCC’s had not trained any staff. 

• Lack of training creates lack of awareness, and a 

negative attitude amongst farmers. 

• Lack of training indicates a further gap in knowledge 

transfer mechanisms. 

4.2 Auditing 40% of MCC’s had never received an audit of 

any kind to check their procedures and 

performance. 

• Checking through auditing is the main control 

mechanism of ensuring that quality control systems 

and procedures are followed 

4.3 Written Procedures There were written and displayed procedures 

in 40% of MCC’s. The topics were mainly 

milk sampling, cleaning of equipment and 

general procedures for milk handling. 

• Written and displayed procedures have a positive 

contribution to the maintaining of good practice. 

4.4 Milk Sampling and 

testing 

The routine sampling is carried out on all 

sites, testing for milk constituents such as Fat 

and SNF. Adulteration is tested on a limited 

number of sites and antibiotic residues are 

tested on no sites. 

Accurate milk sampling will be an essential 

tool in bringing about improvements in milk 

quality through establishing baselines, setting 

achievable standards and measuring progress. 

• Adulteration and antibiotic contamination are a risk 

to milk quality, fermenting milk processing 

procedures and human health. Antibiotic resistance is 

a consequence of consuming milk containing 

antibiotic residues.  

• Against a background of farmers selling any milk 

that has not got clots or blood testing for antibiotic 

residues is essential to prevent antibiotic resistance. 

4.4.1 Methods of sampling On 50% of MCC’s there was contamination 

of one sample with another due to a lack of 

cleaning equipment between samples. 

• Contamination between samples will negate some 

results where testing for a trace of contamination 

such as antibiotics, water and hygienic quality. 

4.4.2 Cleanliness of 

sampling/laboratory area. 

On only 20% of sites were the testing 

facilities scored as average or above. On 80% 

of sites they were dirty and could not be used 

for any hygienic testing or testing for traces of 

contaminants.  

• Results from milk testing are only useful where the 

testing facilities are not significantly contributing to 

negative results. 

4.4.3 Calibration of sampling 

equipment 

Only 40% of MCC’s were calibrating any of 

their equipment. None were calibrating their 
• Confidence in the testing equipment is essential if 

data is to be credible and the milk supply chain actors 
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testing chemicals and standard liquids. convinced of any progress that can be made. 

4.5 Milk Rejection The method of rejection on 60% 0f sites was 

to return the milk to farmers. 
• Returning milk to farmers is seen as the cheapest 

method of disposal but it does not guarantee milk is 

not offered for sale elsewhere, disposed of in harmful 

ways to the environment and still be able to enter the 

food chain. 

4.6  Milk Filtering In 100% of MCC’s muslin was used to filter 

incoming milk. In the majority of cases these 

filters were dirty, or very dirty reflecting the 

lack of on farm filtering. They were often 

touching the filtered bulk milk thereby further 

contaminating it, and were cleaned or 

changed only on a daily basis. 

• The dirty filter does in itself represent a point at 

which potentially clean milk can be contaminated 

with bacteria.  

• The milk filter contents reflect shortcomings on the 

farm and could be recorded to check on 

improvements in procedures. 

4.7 Pre-cooling with plate 

coolers 

In a bid to reduce chilling times plate coolers 

were used on 40% of sites.  

 

 Cleaning of plate coolers On all sites where plate coolers are used the 

cleaning of this equipment was found to be 

poor. A lack of CIP procedures, incorrect 

cleaning chemicals, and water temperature 

and flow rates were some of the contributory 

factors. 

• The internal surface of a plate cooler is very large 

and if not cleaned efficiently represents a significant 

hazard to milk quality. 

• The checking of cleaning in this equipment is 

difficult due to the way they are constructed. 

4.8 Chilling times Since incoming temperatures of milk was in 

most cases 20-23deg C, the chilling times to 

achieve 4-5deg C, were often between 3-4 

hours. In some cases this was reduced where 

plate coolers were used but even here similar 

chilling times were reported. 

• Storing milk at 5deg C and below is the only 

effective way to control the bacterial growth in raw 

milk prior to pasteurisation. The quicker this 

achieved the less bacteria will be present. 

4.9 Chilled milk holding 

time 

Every other day milk pick by processors was 

recorded on 40% of the sites visited. 
• In the absence of good control in the raw milk supply 

chain this practice could lead to excessive bacterial 

growth in the stored milk, prior to pasteurisation. 

•  

4.10 Cleaning of milk/food 

contact areas 

60% of the MCC’s visited scored poor or very 

poor with regards to the standard of 

cleanliness that they were achieving. This was 

due to:- 

• A lack of understanding of cleaning 

procedures. 

• Poor removal of fat, protein and bacterial deposits 

cause a build-up in pipelines, taps, plate exchanges, 

tanks and on equipment to mention a few places. 

This situation will always compromise the quality of 

milk passing through the equipment and negate any 

improvements made at the farmer level. 
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• Lack of written, standard procedures. 

• Lack of checking the effectiveness of 

cleaning. 

• Lack of training. 

• Lack of CIP systems and poor 

maintenance of existing systems. 

• Lack of water heating facilities. 

• Lack of the correct cleaning chemicals. 

Amongst many other factors. 

• High bacterial loads on food contact areas will result 

in high bacterial loads in mik. 

4.11 Cleaning of non-food 

contact areas.  

The cleaning of walls, floors, ceilings etc was 

in all cases poor.  
• The build-up of dirt on these surfaces was excessive, 

with very heavy deposits on walls. 

• Repeated touching of walls, doors etc transports this 

dirt to operators hands and then to equipment.  

• The image of a very dirty site shows a lack of 

awareness in staff and the organisation as a whole. 

• This poor attitude is adopted by supplying CC’s and 

Farmers. 

4.12 Water quality No MCC was either testing or treating and of 

the water used for cleaning and rinsing. The 

water sources were mainly bore holes and 

wells 

• Pathogens in water are a common problem 

throughout Nepal. 

• Milk is a good growing medium for these pathogens. 

 

4. 13 Personal Hygiene No sickness records/policies were evident on 

any site visited 
• Pathogens from sick members of staff can 

contaminate milk and will multiply.  

4.14 Pest Control No MCC visited had a system of controlling 

vermin and in particular rats.  
• Rats harbour Wyle’s disease, Listeria m., and E.coli 

that are a considerable hazard to humans. 
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ANNEX 4 TRAINING REQIREMENTS SUMMARY 

Level 1 Farm 

Target Trainees Course Title Course Content Delivery Notes Duration 

1.1 Farmers Feeding for milk quality Improving compositional quality of milk. Simple 

lactation milk curve. Changing nutritional requirements of 

the animal during lactation. Value of different feed stuffs 

and forages. Calculating the appetite (3% of body wt. in 

DM). Feeding for Fat% Feeding for Protein%. Water 

requirements of lactating animals.   Materials: Hand-out 

notes 

Start in the classroom. 

Practical session on the farm. 

Hand out of notes. 

Farmer to farmer 

Discussion group 

4 hours 

1.2 Farmers Improving milk Quality Minimizing bacterial contamination, growth and 

medicine contamination. Health and medicine records. 

Discarding milk, Housing and water feeding. Feed storage. 

Milking routine and personal hygiene. Milk filtering and 

storage. All aspects of cleaning and storing equipment. 

Materials: Health/medicine record book, Display charts for 

milking routine and cleaning, example filters, paper for 

cleaning cows during milking routine. 

Start in the classroom. 

Mainly farm based practical.  

Farmer to farmer. 

Discussion group 

4 hours 

1.3 Farmers Cleaning equipment Modern methods of cleaning that use cool/cold water. Cleaning industry are the 

providers. 

1 hour 

 

Level 2 Milk Collection Center 

Target Trainees Course Title Course Content Delivery Notes Duration 

2.1 Technical staff Milk sampling and testing Testing for milk quality. Sampling milk. Carrying out 

tests using SOP’s. Calibration of equipment and standard 

liquids. Record keeping. The importance of cleanliness. 

Traceability records.  Materials: Sampling and calibration 

equipment, example SOP’s for display. Course notes to 

hand-out.  

 

CC based with a whiteboard  4 hours 

2.2 All staff at CC Improving milk Quality Reducing bacterial growth and minimizing further 

contamination of milk. Milk filtering, Storage of milk and 

transportation. Minimizing time of holding, protecting 

milk from the sun during storage. All aspects of cleaning. 

CC based looking at the 

facilities on site and looking 

around another site to 

compare.   

4 hours 
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Target Trainees Course Title Course Content Delivery Notes Duration 
Personal Hygiene, Pest control and keeping a clean, safe 

site. Materials:  

 

2.3 All CC staff Cleaning and safe use of 

chemicals 

Modern methods of cleaning that use cool/cold water. Cleaning industry are the 

providers. 

1.5 hours 

2.4 Managers from 

a number of CC’s 

Staff and training Roles and responsibilities, Assessing training needs and 

providing training. Training records 

Practical, assessing training 

needs of each other. 

2hours 

 

 

Level 3 Transport to the Milk Chilling Center 

Target Trainees Course Title Course Content Delivery Notes Duration 

3.1 All Transport 

staff  

Maintaining Milk Quality Reducing bacterial growth and minimizing further 

contamination of milk.How to handle/transfer milk 

without damaging it. Use of milk pumps. Transport 

containers. Identifying different batches of milk. 

Traceability. All aspects of cleaning. Personal Hygiene. 

Materials: Demonstration pumps of different types. 

At a MCC where several 

transporters deliver. Looking 

at various systems used 

comparing the different 

hazards, and solutions.   

 

2 hours 

3.2 Transport staff  Cleaning and safe use of 

chemicals 

Modern methods of cleaning that use cool/cold water. Cleaning industry are the 

providers. 

1 hour 

3.3 Transport 

owners. 

Staff and training Roles and responsibilities, Assessing training needs and 

providing training. Training records 

Practical, assessing training 

needs of each other. 

1 hour 

 

Level 4 Milk Chilling Center 

Target Trainees Course Title Course Content Delivery Notes Duration 

4.1 Technical staff Milk sampling and testing Testing for milk quality. Sampling milk. Carrying out 

tests using SOP’s. Calibration of equipment and standard 

liquids. Record keeping. The importance of cleanliness. 

Traceability records.  Materials: Sampling and calibration 

equipment, example SOP’s for display. Course notes to 

hand-out.  

 

MCC based with a 

whiteboard  

4 hours 

4.2 All staff at CC Improving milk Quality Reducing bacterial growth and minimizing further 

contamination of milk. Milk filtering, Storage of milk and 

transportation. Minimizing time of holding, and the use of 

plate coolers. Use and maintenance of milk chilling vats. 

Back-up generators. Water quality and treatment. Effective 

water heating. All aspects of cleaning. Personal Hygiene, 

Pest control and keeping a clean, safe site. Materials: 

Displayed SOP’s,  

MCC based looking at the 

facilities on site and looking 

around another site to 

compare.   

 

Setting up of discussion 

groups to update. 

 

6 hours 



29 
 

Target Trainees Course Title Course Content Delivery Notes Duration 

4.3 All CC staff Cleaning and safe use of 

chemicals 

Modern methods of cleaning that use cool/cold water. Cleaning industry are the 

providers. 

2 hours 

4.4 Managers from 

a number of CC’s 

Staff and training Roles and responsibilities, Assessing training needs and 

providing training. Training records 

Practical, assessing training 

needs of each other. 

2 hours 
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ANNEX 5 CLEANING PROTOCOLS 

BACKGROUND: 

Most of the academic studies done on the hygienic quality of milk in Nepal (Dahal, Nepali, Shah et al 2010; Arjyal, Dahal, 

Khadka, 2004. ) have concluded that contamination from animals, unclean milk storage vessels, handling equipment, 

pipelines, plate coolers and chilling vessels etc. is one of the main contributory factors in the high bacterial counts of raw 

milk. These conclusions were confirmed by this project’s ‘Gap Analysis’ and an additional study carried out by DIA and 

CDCAN during the spring of 2015. Both of these studies identified the use of inappropriate cleaning chemicals, haphazard 

cleaning methods, and water quality as being some of the factors contributing to a situation of ubiquitous dirty equipment 

causing poor milk hygienic quality. 

AIMS: 

• Develop protocols which meet the needs of all levels of the GMP, from Farm to Milk Chilling Center. 

• To use systems that are effective when there is variation in water quality, supply and temperature. 

• To use cleaning chemicals which are well proven, food and environment safe, cost effective, readily available and 

do not present a hazard to operators. 

• To use protocols where standard operating procedures (SOP) are already in place across the food industry and 

which are supported by training provision, amongst other services. 

 

METHODOLOGY: 

The consultant team went out to the cleaning industry for solutions to cleaning problems in the raw milk supply chain. A 

multi-national cleaning chemical provider responded with solutions that are already used within the Indian dairy industry, 

where they have proved to be very effective. The supplier offers a full SOP development and training service. 

SUMMARY OF CLEANING SOLUTIONS: 

All chemicals/methods are designed to be used under conditions of variable water temperature and are effective when used 

with cold water. The rinsable nature of the chemicals reduces water requirements. The chemical formulations present a low 

risk to the environment, and operators. 

Application Milk Cans  Bulk milk chilling  Chillers, pipelines and plate 

coolers 

Method Hand cleaning Automatic/hand cleaning CIP cleaning 

Level Farm/ CC CC/MCC MCC 

Chemical Description Soft metal safe cleaner, and no 

rinse disinfectant 

Single cleaner/ sanitiser CIP detergent and no rinse 

disinfectant 

Features Safe on aluminium, rinsabilty Simple 3 step system,  

rinse - detergent - rinse 

Low foaming and rinsable 

 


