ROYAL GOVERNMENT OF BHUTAN

ROYAL CIVIL SERVICE COMMISSION

POSITION DESCRIPTION 

1. JOB IDENTIFICATION:

1.1  Position Title:  
Chemist

1.2  Position level:
P4

1.3  Major Group: 
Laboratory and Technical Services Group

 

1.4  Sub-Group:
Analytical Services

 

1.5  Job Code No.: 
12.560.02




1.6 Job Location: (Complete as appropriate):



Ministry: ____________; Department: ___________; Division: ___________; 
Section: ______________; Unit: _______________.

1.7 Title of First Level Supervisor  (Official title of the Supervisor): 

Chief Chemist

2. PURPOSE, DUTIES AND RESPONSIBILITIES (Describe the purpose, duties and responsibilities, indicating what is done and how it is done.  Duties should be presented in decreasing order of relative importance):

PURPOSE:  To provide a technical backstopping to farmers, environmentalist, miners, traders, researchers and other land users with authentic analytical data to help production and proper planning in future developmental activities.

.

	Duties and Responsibilities
	% of Time

	·  Study soil to water resource interaction: Water resource management to help National Irrigation Planning: This method involves collecting undisturbed soil samples from the problematic fields, weighing with cores, subjecting to various pressures in the water retention (pF) apparatus, re-weighing and further subject to a different pressures. Then after several weighing and re-weighing and heating the sample in electric oven at regulated temperature, recording their weights and final result computation.

· Conduct On-farm to Greenhouse Research trials to establish a reliable crop response curves: This is crucially essential as Bhutan is serious about its food security. This includes on-farm trials, Green house experiment and laboratory testing of all the samples on important crops in relation to soil fertility, crop uptake and accurate fertilizer recommendation and eventually help drawing a national policy on fertilizer use.

· Advisory services on problematic field issues: Based on the analytical test reports chemist can also conduct joint investigations/ surveillance for various agencies on analytical related activities for urgent problem solving

· Heavy metal analysis: The method consists of field sampling, weighing, digestion or extraction with chemical reagents and finally obtaining clean filtrate. The filtrate is then used for instrumentation and results are calculated and used for monitoring and evaluation of environmental pollution in conjunction with other relevant agencies, for agricultural production and mining and assessment of water quality. 

· Pesticide residue analysis to safeguard the health of general consumers and environment: This involves adopting most effective methods of pesticide extraction, sampling from agricultural or livestock products, sample weighing, sample preparation, digestion or extraction, clean-up to remove interfering components, concentrating or volatilization and detection by Gas Chromatography, followed by result calculation and reporting the findings.

· Training of extension field staff: Co-ordinate and conduct training for extension workers from various dzongkhags in proper understanding of field sampling strategies, result interpretation and show the broad scope of analysis for day to day development activities.

· Seed viability/ quality testing and certification: This comprises of collecting samples, classifying to which standard grade it fits to, and ultimately run the their viability test to confirm whether they are commercially fit for marketing or not.

· Micronutrients Analysis: The method involves preparing digestion reagents, sample weighing, digesting/ extracting the sample with reagents, filtering and detecting by Atomic Absorption Spectrometer or UV/VIS Spectrometer followed by results calculations and entry to database.

· Volumetric analysis of Acid Base neutralization method : This test method involves preparation of various chemicals, indicators, standardization of reagents, weighing samples, mixing with reagents and performing titration until the end point, followed by result calculation and entry into the database.

· Digestion of Soil/Plant/ Feed/ mineral ore/ fertilizer samples: This requires sample weighing, preparation of reagents like digestion mixture, mixing sample with reagents,  conc. Sulphuric acid and addition of H2O2; followed by heating at required temperature on Block Digester ranging from 5 to 8 hours. Then cool and add distilled water up to the mark and provide the digest to SFA Operator for total: nitrogen, Potassium, Phosphorus, Sodium.

· Gravimetric analysis: The method involves weighing samples, combustion of it in furnace, cooling, re-weighing, treatment with reagents, extraction and detection of analyte either by use of instrument or by volumetric colorimetric method of analysis.

· Instrumental Analysis: Responsible for assisting subordinates for instrumental analysis once major preparatory processes are complete by technicians themselves. This is very important, as not everyone will be given access to some of the expensive and sophisticated equipment for fear of damage.

· Assists subordinates/ technicians in statistical interpretation along with experimental designs/ set up.

·   Quarterly progress report: Every individual is mandated to submit a quarterly report to the Senior chemist who in turn evaluates and prepares a final report to be submitted to higher authorities.


	


3. KNOWLEDGE AND SKILLS REQUIREMENTS  (Minimum requirement for performance of work described (Level of Education, Knowledge, Skill and Ability): 

3.1 Education: 

Minimum Education required: B.Sc. in Soil Chemistry/ Geochemistry / Plant and Feed analysis/ biochemistry or environmental chemistry

3.2 Training:  . For other training in method development, its validation, data interpretation and statistical analysis. 

3.3      Length and type of practical experience required:
Entry/Minimum of  4 years experience as Asst Chemist or equivalent experience in chemical analysis and data handling; or equivalent experience.

3.4
Knowledge of language(s) and other specialized requirements: 

· Dzongkha and English languages are required to maintain records accurately and also to be able to communicate with clients and other co-workers effectively.

· Also good knowledge in Pesticide Residue Analysis for CodexAlimentarius.

·  Further he/she should also have an in-depth knowledge of statisticseither to be able to facilitate the task of analytical quality control effectively or to assess the research data for a concrete conclusion.

4.
COMPLEXITY OF WORK (Describe the intricacy of tasks, steps, processes or methods involved in work, difficulty and originality involved in work):
· Operating Atomic Adsorption results in exposure to radiation and occasionally faces a risk of highly inflammable gases explosion endangering the operator and equipment. In addition to this Cathode Lamps required for each element determination are very delicate and requires cautious handling to avoid breakages for they are very expensive to procure.

· Soil Texture determination to support researcher, soil surveyors and farmers is must. However, its whole process of determination is very tedious job and requires lot of patient and determination.

· Intermediate processes for organic matter destruction using hydrogen peroxide is hazardous to the candidate as the chemical is very corrosive and unfriendly to use.

· Monitoring analytical results for its accuracy is difficult and demands lot of time and energy and skills.

· Pesticide residue analysis is a complex and a very sensitive test and it is a difficult analytical task, as it not only requires immediate attention but lot of patience.

· Interpretation of test results: Laboratory test reports must be accompanied with result interpretation and recommendation so that the results are meaningful to the customer. But these to processes are the most complex in the whole series of laboratory analysis. One needs to know the objective, past and present management history and other characteristics of the sample origin. 

· Strict compliance to Analytical Quality Assurance is required to be maintained by every staff while performing the tests. Any one skipping the norms incorporated in the Standard Operating Procedure is a violation of work ethic both for the authenticity of the test results and general safety of the whole organization. Hence, extreme care must be borne by every staff despite being too tedious or laborious task. 

5.
SCOPE AND EFFECT OF WORK (Describe the breadth of work performance and the effect the work has on the work of others or on the functions of the organization):
· Analytical Chemists work to assess elemental constituents of soil/ ore /Plant/ animal feeds/ water: These results provide chemical composition of the sample that could be extended to meaningful field utility. In soil results are for fertility manipulation; in plant for diagnosing deficiency or toxicity symptoms leading to more efficient means of farm management; and profitable harvest in mining.

· The results in feed samples reflect the nutrient content in that particular batch of material supplied. Hence, it helps livestock experts in feeding their farm animals with quality feed. For people involved in quality control, these analyses data have direct impact on price fixation. Based on it they could even recommend the suppliers for re-formation if expected ingredients are sub-standard or even reject the consignments as per what the laboratory testifies. 

· Analysis of total nitrogen through digestion is very important because nitrogen estimated here could be used to either estimate Organic matter in soils for soil sustainability and predicting rate of mineralization or estimate crude protein in tested materials. Hence, data could be used for quality regulatory activities for export and import materials.

· Micro-nutrients results indicate the levels of these nutrients in soil for fertility manipulation. Their requirement to plant is very critical and hence it is a very important determination the data of which are utilized by agronomies and horticulturists.

· Soil textural analysis helps fertilizer experts, researchers and farmers to more efficient means of irrigation and fertilizer recommendation. This data also serves an instrumental for National Soil Survey in drawing national soil classification or soil taxonomy.

· The job of pesticide residue analysis is very important as it reflects the amount of toxic chemicals present in foodstuffs for human and animal consumption. Knowing maximum residual limits of pesticides helps to adopt a proper regulatory activities and pesticide management.

· These analytical results provide strong basis for land evaluation and professional ways of land use mapping prepared by Bhutan Soil Survey for site selection and infrastructure set up in the country.

6
INSTRUCTIONS AND GUIDELINES AVAILABLE:

6.1
Instructions (Describe controls exercised over the work by the Superior; how work is assigned, reviewed and evaluated):


· Work among the Chemists is divided depending on the complexity of the activities and the level of knowledge, skills, integrity and experience of the chemists.

· Specific instructions and demonstrations of the whole operational processes are provided by Chief Chemist to a fresh recruits prior to the assigning of any new task.

· The ultimate results are reviewed before their delivery by the Chief Chemist through a series of crosschecks using the relationships between different parameters obtained by same or different laboratory technicians or Analytical chemists.

6.2
Guidelines (Indicate what written or unwritten guidelines are available, and the extent to which the employees may interpret, adapt or devise new guidelines):

· Every staff is provided with specific standard  written guidelines particular to a specific test method, enabling them to follow the work systematically.

· The written guidelines currently available are: Soil Analysis Guide Book; Plant Analysis Guide Book and Feed Analysis Guide Book. These guidebooks are very comprehensive and very helpful as they are written to suit the technicians’ needs. Further the guidebooks were written in consultation with themselves and based on their comments it is presumed to embody the most comprehensive language to understand and interpret into their utility.

· Reference Books: There are also books with analytical methods for reference from the Soil Science Society of America (SSSA),  Journals and other documents in the Laboratory library for quick reference for Chemists.

7.
WORK RELATIONSHIPS (Indicate the frequency, nature and purpose of contacts with others within and outside the assigned organization (other than contacts with superiors):

· In addition to the contact with their superiors every staff has contact with others from beyond the organization, while giving training to extension workers, or when on field visits to help farmers and other clients or when conducting on-farm research.

· They also participate in workshops within and abroad on a relevant subject matters during which they can interact with other resourceful people. 

8.
SUPERVISION OVER OTHERS (Describe responsibility this position has for supervision of other employees, including the nature of supervisory responsibilities and categories and number of subordinates, both directly and indirectly supervised):

· Although Analytical Chemists are allotted with specific task to analyze, he/she also has an important supervisory responsibility over other junior staff. This comprises of checking frequently how analyses are conducted timely by associated technicians and then review their performance.

· Monitoring of reliability of analytical result generated by technicians is crucially required from time to time. It is also important that analytical results are carefully checked for their timely delivery to the right agency and inform the technician in case of unrealistic results or failure to meet the deadline. 

· Maintaining the hygiene and safety of the laboratory as a combined effort of the laboratory, he/she should persistently enforce or monitor other staff’s compliance to Good Laboratory Practices and Safety Regulations which is often a difficult task.

9.
JOB ENVIRONMENT (Describe physical demands required, such as walking, standing, lifting heavy objects, etc., and/or any risks or discomforts like exposure to hazards such as exposure to chemicals, infections, radiation, extreme weather and other hostile working conditions.  Will the person be required to travel in this position?  If so, how often?):
· The nature of work requires a lot of standing, physical exposure to dust, and strong solvents while preparing samples, and exposure to hazardous chemicals while washing the glasswares. 

· The task of Analytical Chemists also exerts a lot of physical strains because the works require lot of movement while conducting the tests in procuring different reagents, glassware and other accessories. 
· Besides they also have to travel to field for conducting research trials and other field works for sampling during extreme weather conditions.

