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Introduction

Ethiopia has embarked on a process of reforming its TVET-System. Within the policies and strategies of the Ethiopian Government, technology transformation – by using international standards and international best practices as the basis, and, adopting, adapting and verifying them in the Ethiopian context – is a pivotal element. TVET is given an important role with regard to technology transfer. The new paradigm in the outcome-based TVET system is the orientation at the current and anticipated future demand of the economy and the labor market.
The Ethiopian Occupational Standards (EOS) is the core element of the Ethiopian National TVET-Strategy and an important factor within the context of the National TVET-Qualification Framework (NTQF).They are national Ethiopia standards, which define the occupational requirements and expected outcome related to a specific occupation without taking TVET delivery into account.

This document details the mandatory format, sequencing, wording and layout for the Ethiopia Occupational Standard which comprised of Units of Competence.

A Unit of Competence describes a distinct work activity.  It is documented in a standard format that comprises:

· Occupational title, NTQF level

· Unit title

· Unit code

· Unit Descriptor

· Elements and Performance criteria

· Variables and Range statement

· Evidence guide

Together all the parts of a Unit of Competence guide the assessor in determining whether the candidate is competent.

The ensuing sections of this EOS document comprise a description of the respective occupation with all the key components of a Unit of Competence:

· the chart with an overview of all Units of Competence for the respective occupation including the Unit Codes and the Unit Titles

· the contents of each Unit of Competence (competence standard) 

· occupational map providing the Technical and Vocational Education and Training (TVET) providers with information and important requirements to consider when designing training programs for this standards, and for the individual, a career path

UNIT OF COMPETENCE CHART 

	Occupational Standard: Dam Safety and Catchment Operation 

	Occupational Code: EIS DSC2

	NTQF Level II

	







	NTQF Level III

	











	NTQF Level IV

	






	NTQF Level V

	







	Occupational Standard:  Dam Safety and Catchment Operation  Level II

	Unit Title 
	Operate Personal Computer

	Unit Code
	EIS DSC2 01 0317

	Unit Descriptor
	This unit describes the skills and knowledge required to start up and use a range of basic functions on a personal computer or business computer terminal.

It applies to individuals who perform a range of routine computer tasks in the various sectors of the business services industry and generally work under direct supervision.


	Elements
	Performance Criteria

	1 Start computer, system information and features
	1.1 Adjust workspace, furniture and equipment to suit user ergonomic requirements

1.2 Ensure work meets organisational and work health and safety (WHS) requirements for computer operation

1.3 Start computer or log on according to user procedures

1.4 Identify basic functions and features using system information

1.5 Customise desktop configuration, if necessary, with assistance from appropriate persons

1.6 Use help functions as required

	2 Navigate and manipulate desktop environment
	2.1 Open, close and access features by selecting correct desktop icons 

2.2 Open, resize and close desktop windows by using correct window functions

2.3 Create shortcuts onto the desktop, if necessary, with assistance from appropriate persons

	3 Organise files using basic directory and folder structures
	3.1 Create folders/subfolders with suitable names

3.2 Save files with suitable names in appropriate folders

3.3 Rename and move folders/subfolders and files as required

3.4 Identify folder/subfolder and file attributes 

3.5 Move folders/subfolders and files using cut and paste, and drag and drop techniques

3.6 Save folders/subfolders and files to appropriate media where necessary

3.7 Search for folders/subfolders and files using appropriate software tools

3.8 Restore deleted folder/subfolders and files as necessary

	4 Print information
	4.1 Print information from installed printer

4.2 View progress of print jobs and delete as required

4.3 Change default printer, if installed 

	5 Shut down computer
	5.1 Close all open applications

5.2 Shut down computer according to user procedures


	Variable
	Range

	Physical components 
	May include:

· keyboard

· monitor

· mouse

· processor.

	Peripheral devices 
	May include:

· AV device

· external memory device

· multicard reader and writer

· network element:

· broadband router

· digital subscriber line (DSL) and cable modem

· hub

· wireless device

· personal digital assistant (PDA) and MP3 player

· printer

· scanner

· smartphone

· tablet 

· uninterruptible power supply (UPS)

· universal serial bus (USB) dongle, such as:

· Bluetooth

· flash memory

· wireless device.

	Personal computer 
	May include:

· communications system

· desktop

· laptop

· server

· workstation.

	Connectivity 
	May include:

· AV connection

· cable, wireless, infra-red or Bluetooth connection

· internal connection or USB dongle

· network or stand-alone computer

· ports:

· fire wire

· high definition multimedia interface (HDMI)

· printer

· USB.

	Procedures 
	May include:

· finger scan

· smartcard

· user name and password.

	Settings 
	May include:

· monitor settings:

· brightness

· colour

· contrast

· mouse settings:

· buttons

· speed.

	Power-management settings after a period of non-use 
	May include:

· automatic power off

· hibernation settings

· monitor power-saver settings.

	Operating system 
	May include:

· open source 

· proprietary:

· Mac

· Unix or Linux

· Windows.

	Application programs 
	May include:

· email 

· instant messaging

· internet or web browsers

· internet protocol (IP) voice applications, such as Skype

· media players

· office applications

· power-management software

· search engines

· Windows Explorer.

	Basic office applications 
	May include:

· media files

· PowerPoint

· spreadsheets

· word processor.

	Minor changes 
	May include:

· altering basic text

· renaming documents.

	Security risks and threats 
	May include:

· security threats:

· cookies media used for backup

· pop-ups 

· screen visibility

· spam

· trojan horses

· unauthorised access:

· adware

· hackers

· identity fraud

· malware

· phishing

· spyware

· viruses

· web browser risks

· worms.

	Storage devices 
	May include:

· disks:

· CD

· DVD

· blu-ray

· flash drives

· server

· solid state hard drives

· virtual devices.

	Printer settings 
	May include:

· cartridge type

· layout

· number of copies

· orientation

· paper size

· paper tray.

	Audiovisual devices 
	May include:

· data projector

· external monitor

· headset

· microphone

· speakers

· webcam or digital camera.


	Evidence Guide

	Critical aspects of Competence
	 Must  confirm appropriate knowledge and skills competence  to:

· use hardware and software

· navigate around the desktop

· use system features to perform tasks

· save results of work.

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· basic parts of a computer and various hardware components

· basic software operation and application packages

· basic computer functions, including security functions

· peripheral devices

· storage devices.

· Understanding of the purpose and specific functions of common digital tools used in work contexts

· identify basic parts of a computer and various hardware components

· explain commonly used software operation and application packages

· name basic security functions and computer functions

· list a range of peripheral devices that can be used with a personal computer

· describe common computer storage devices.

	Underpinning Skills
	Demonstrate skills to:
· communication skills to:

· communicate with peers and supervisors

· read and write basic workplace documents 

· seek assistance and expert advice

· literacy skills to interpret user manuals and help functions 

· technical skills to:

· apply basic keyboarding skills

· apply power-management settings

· back up and save information

· input user-access details for accessing a PC

· install and remove software

· manage mouse for different applications

· save and retrieve files to and from various locations

· send and retrieve emails

· use peripheral and storage devices

· use the internet.

· Plans routine tasks with familiar goals and outcomes, taking some limited responsibility for decisions regarding sequencing

· Enters information using familiar text types in a format appropriate to environment

· Recognises textual information to determine and complete technical functions 

· Implement basic security requirements related to own tasks

· Recognise and respond to predictable routine problems related to role in the immediate work context

	Resources Implication
	Access is required to appropriate assessment support when required and,
· personal computer, including printer, mouse, keyboard and monitor

· use of basic software currently used in industry.

	Assessment Methods
	Competency may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

	Context of Assessment
	Competency may be assessed in the work place or in a simulated work place setting


	Occupational Standard:  Level II

	Unit Title 
	Use Maps, Plans, Drawings And Specifications

	Unit Code
	EIS DSC2 02 0317

	Unit Descriptor
	This unit of competence covers knowledge, skills and attitudes required to read and interpret maps, plans, technical drawings and specifications; and identify the drawing requirements, prepare a simple map or plan, making changes to engineering drawings, preparing an engineering parts list and issuing the drawings applying to any of the full range engineering and applied sciences disciplines. It includes the identification of types of plans and drawings and their functions, the recognition of commonly used symbols and abbreviations, the identification of key features and specifications on a site plan, the comprehension of written job specifications and the recognition of document status and amendment detail.

The unit applies to the field and operational staff involved in mechanical, electrical/ electronic, fabrication, construction, and fluid power construction and maintenance or repair of assets work environment, such as plants, waterworks, infrastructure and an automotive environment. 

	Elements
	Performance Criteria

	1. Interpret maps, plans and drawings
	1.1 Find out what types of maps, plans and drawings and specifications are used to support work tasks.

1.2 Parts of work systems and their interrelationship on a range of drawing types are identified.

1.3 key features of maps and site plans and commonly used symbols and abbreviations are checked and interpreted.

1.4  Function of the legend is identified and explained.

1.5 Natural and man-made features on maps, plans and drawings are checked and explained.
1.6 Environmental requirements and controls are identified from job plans, specifications and environmental plan.

	2. Read and interpret engineering drawings and  specifications.
	2.1 Symbols, codes, legends and diagrammatic representations in the drawing are  identified correctly with relevant personnel
2.2 Job specifications are identified from drawings, notes and descriptions.
2.3 Standards of work, finishes and tolerances are identified from the project specifications.
2.4 Material specifications/finish and dimensions/ tolerances are identified as appropriate to field of employment.

2.5 Components, assemblies or objects are identified as required.

2.6 Specifications are related to particular maps and plans and identify quality standards.

2.7 Types of details from works specifications are identified and determined.

2.8 Product/system/component/item represented by the drawing correctly is identified with relevant personnel

	3. Draw a map or plan
	3.1 Requirements and purpose of drawing are ddetermined from customer and/or work specification and associated documents.

3.2 All data necessary to produce the drawing are identified and collected

3.3 Drawing requirements are confirmed with relevant personnel and timeframes for completion is established 

3.4 Product/system/component/item to be manufactured/ modified is identified

3.5 . A simple map or plan, including selecting tools and equipment and a workable scale, key and abbreviations is prepared.

3.6 Real world measurements are taken and features on a drawing are recorded.

3.7 Field notes and measures are used to draw a local area map.
3.8 Legend is located on project drawings, and symbols and abbreviations are correctly interpreted.

	4. Prepare engineering drawing and parts list

	4.1 Drafting equipment appropriate to the drawing method chosen is selected.

4.2 Drafting principles to produce a drawing that is consistent with standard operating procedures within the enterprise is applied.

4.3 All work safely measures are undertaken to prescribed procedure.

4.4 Approval of completed drawing is received in accordance with standard operating procedures.
4.5 Components parts and organized by component type are identified in accordance with organization/customer requirements.

4.6 Drawings and/ or parts lists records are completed in accordance with standard operating procedures.

4.7 Approved drawings and/or parts lists are copied and issued to relevant personnel in accordance with standard operating procedures.

4.8 Approved drawings and/ or parts lists are stored and catalogued in accordance with standard operating procedures.

	5. Prepare for work


	5.1 Work instructions are identified, follow and used to determine job requirements 

5.2 Job specifications are read and interpreted

5.3 Engineering drawings relevant to information required are selected

5.4 The latest version of map, plan or drawing is checked and validated against job requirements or equipment..
5.5 Title panel of project documentation is checked to verify latest amendments to drawing. 

5.6 Amendments to specifications are checked to ensure currency of information and conveyed to others where appropriate
5.7 Correct equipment for safe use is identified and checked

	6. Use maps and site plans to support work activities.
	6.1 Organization's system for managing maps and plans is applied.

6.2 Relevant technologies used to gather, record and monitor, map and plan data are applied.

6.3 Function and key features of maps and site plans in the planning of work are identified.

6.4 Key features of the site is identified  and the orientation of sites is explained.

6.5 A map or plan is followed to find identified features in the real world
6.6 Access to site is gained and services, main features, contours and datum are identified
6.7 Access from roadways to work site is identified and isolated.

6.8 Materials and distances are determined from plans and drawings.

6.9 Real world distances are calculated using maps and plans with a range of scales.

	7. Clean up work area and maintain equipment
	7.1 Equipment and work area are cleaned and inspected for serviceable condition in accordance with workplace procedures

7.2 Unserviceable equipment is tagged and faults are identified in accordance with workplace procedures

7.3 Operator maintenance is completed in accordance with manufacturer/component supplier specifications and site procedures


	Variable
	Range

	Types of maps, plans and drawings 
	May include:

· urban and rural topographical maps

· site plans and elevations

· process flow sheets

· survey plans

· sectional plans and elevations

· channel drainage plans

· pipe system plans

· location of assets plans
·  details and specifications providing illustrations and dimensions

	Specifications
	· may be obtained from:

· design information, 

· customer requirements, 

· sketches and preliminary layouts. 

	Key features of maps and site plans 
	· will include combinations of:

· shape and orientation of site

· roads

· railways

· easements

· existing buildings and structures

· services, including:

· drainage

· sewerage

· water

· electricity

· telecommunications

· dimensions

· grades of pipelines and channels

· tree preservation orders

· geographical features

· power and transmission lines

· heritage and cultural features

· types of structures, including:

· buildings

· bridges

· fabricated towers

· fences

· pipelines

· regulators

· poles

· environmental barriers

· environmental features, including:

· fauna and flora habitats

· cultural features

· heritage features

· water catchments

· shape of structure and building

· service requirements

· location of plant and equipment

· vertical and horizontal measurements

· clearance distance

· geological features

· service layouts

· bore and casing details

	Relevant personnel
	· includes

· Technical personnel, supervisors, manufacturers, suppliers, contractors, customers

	Drafting equipment
	· Drafting and drawing equipment includes the use of Computer Aided Drafting systems

	Drafting principles
	· Drawings are prepared in accordance with Ethiopian Standard 1100.101, or equivalent, as required

	Records
	· Drawing records may include cataloguing, issuing security classifications, filing, preparing distribution lists

	Issued
	· may be in:

· hard copy, photographic, slide or transparency form including presentation as a single drawing and/or with other drawings, support documentation as a package

	Information/documents
	· Sources of information/documents may include:

· schedules/plans/specifications, memos, material safety data sheets, diagrams or sketches

· regulatory/legislative requirements pertaining to the automotive industry, including Design Rules

· organisation work specifications and requirements

· instructions issued by authorised enterprise or external persons

· Ethiopian Standards

	System for managing maps and plans 
	· used within organisation may be:

· geographic information systems

· electronic plans management systems

· manual systems

· hard copy systems

	Technologies 
	· used to gather, record and monitor map and plan data may:

· vary across organisations

· include use of global positioning system (GPS) technology and require the use of portable navigation devices by operators

	Orientation of sites 
	· may include:

· relationship to north

· currency of plan

· relationship between plan and site

	Methods of identification
	· Methods are to include identification of symbols, codes, legends and diagrammatic representations

	Interpretation
	· Interpretation of manufacture/modification specifications

	Resources
	· Resources may include manual and electronic viewing aids

	Communications
	· Communications are to include, but are not limited to verbal and visual instructions and may include site specific instructions, written instructions, plans or instructions related to job/task, telephones and pagers

	Interpret technical drawing
	· would usually be in line with standard operating procedures; interpretation may require guidance particularly in respect to any geometric tolerance


	Evidence Guide

	Critical aspects of Competence
	 Must  confirm appropriate knowledge and skills competence  in:

· preparing a simple map or plan that represents a real world local environment.

· reading and interpreting a range of engineering maps, plans, drawings and specifications including:

· locating correct maps, plans, drawings and specifications for work tasks

· interpreting correctly all relevant information in maps, plans, drawings and specifications to enable the work to be performed correctly, effectively and according to organisational quality standards

· observing safety procedures and requirements

· communicating effectively with others involved in or affected by the work

· selecting methods and techniques appropriate to the circumstances

· completing preparatory activity in a systematic manner

· applying the competence in new and different situations and contexts.

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· OH&S and environmental regulations/requirements, equipment, material and personal safety requirements

· ISO standards and/or Ethiopian Design Rules and equipment safety requirements

· design theory and its application to the workplace

· engineering drawing procedures and interpretive techniques

· the range of maps, plans and drawings to different assignment situations:
· relationship between the views contained in the drawing

· objects represented in the drawing 

· units of measurement used in the preparation of the drawing 

· dimensions of the key features of the objects depicted in the drawing 

· understanding of the instructions contained in the drawing 

· the actions to be undertaken in response to those instructions

· the materials from which the object(s) are made

· any symbols used in the drawing as described in range statement

· features of maps, plans drawings and specifications such as:

· contours

· datum points

· planes

· gradients

· sections

· orthographic projections

· symbols 

· codes, 

· legends and diagrammatic representations

· dimensions

· Common terminology
· measurements and calculations

· site reporting procedures

· work organisation and planning processes

· enterprise quality processes 

· requirements and purpose of the drawing to be produced

· requirements and purpose of the engineering parts list

· sources of relevant data/ information

· timeframe for completion of the drawing(s) 

· person(s) who can confirm drawing requirements

· method of drawing preparation 

· the reasons for selecting the chosen drawing method 

· procedures for producing an initial drawing and changing an existing drawing

· drafting principles to be applied to the production/changing of a drawing 

· standards to which the drawing is to be produced

· procedures for checking drawings 

· the persons responsible for checking and approving drawings

· consequences of inappropriate/incomplete components parts lists.

· procedures and reasons for recording completed drawings and or parts lists. 

· procedures for copying approved drawings and or parts lists. 

· procedures for issuing approved drawings and or parts lists. 

· the personnel to whom copies of approved drawings and or parts lists can be issued

· procedures for filing approved drawings and or parts lists

· procedures for safe handling and storage of drawings and or parts lists 

· consequences of inappropriate handling and storage of approved drawings and or parts lists

· safe work practices and procedures

	Underpinning Skills
	Demonstrate skills to:
· collect, organise and understand information related to work orders, plans and safety procedures for viewing engineering drawings

· read and interpret plans, drawings and specifications

· use workplace technology related to the reading and interpretation of engineering drawings, including the use of specialist tooling, measuring equipment, computerised technology and communication devices 

· read, interpret information on the drawing, written job instructions, specifications, standard operating procedures, charts, lists and other applicable reference documents 
· use information provided in maps, plans and drawings to complete a job in different work situations
· measure accurately

· undertake numerical operations, geometry and calculations/formulae within the scope of this unit
· use mathematical ideas and techniques to correctly interpret drawing specifications

· communicate effectively (use literacy skills for verbal and written communication) in the workplace

· communicate ideas and information to enable confirmation of work requirements and specifications, with site supervisor, other workers and customers, and the reporting of work outcomes and problems

· check the drawing against job requirements/ related equipment in accordance with standard operating procedures

· confirm the drawing version as being current in accordance with standard operating procedures

· check and clarify task related information

· Prepare maps, plans and engineering parts list

· obtain all relevant job requirements, data/ information and specifications necessary to produce the drawing in accordance with workplace procedures

· using drafting equipment appropriate to the drawing method chosen

· produce/change the drawing to conform with the relevant standard

· check the completed drawing in accordance with standard operating procedures

· produce the component parts list with part name, description of part, material specification or part number, quantities and all other details specified by the customer and/or organisational procedures

· record, handle and store completed drawings, approved drawings and or parts lists in accordance with standard operating procedures

· where appropriate, copying and issuing approved drawings and or parts lists in accordance with standard operating procedures

· plan and sequence operations

· report/ document of results

	Resources Implication
	Access is required to:

· documentation that should normally be available in a water industry organisation

· relevant codes, standards and government regulations
· workplace location or simulated workplace

· material relevant to the reading and interpretation of engineering drawings

	Assessment Methods
	Competency may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

	Context of Assessment
	Competency may be assessed in the work place or in a simulated work place setting


	Occupational Standard:  Level II

	Unit Title 
	Carry out measurements and calculations

	Unit Code
	EIS DSC2 03 0317

	Unit Descriptor
	This unit specifies the competency required to carry out measurements

and perform simple calculations to determine task and material

requirements for a job in a Construction work environment.

This unit of competency supports achievement of skills to take measurements and use these to calculate material qualities and calculations for related tasks commonly used and applied in construction work


	Elements
	Performance Criteria

	1. Plan and prepare
	1.1 Work instructions are confirmed and applied using relevant information. 

1.2 Safety (OHS) requirements are obtained from the site safety plan, other regulatory specifications or legal obligations and applied

1.3 Measuring and calculating equipment selected to carry out tasks are consistent with job requirements of the, is checked for serviceability and any faults are rectified or reported

	2. Obtain measurements
	2.1 Method of obtaining the measurement is selected and applied

2.2 Measurements are obtained using a rule or tape, accurate to 1mm

2.3 Measurements including areas and volumes, are confirmed and recorded

	3. Perform calculations
	3.1 Appropriate calculation factors are determined and correct method is selected for achieving the required result

3.2 Material quantities for the project are correctly calculated using the appropriate factors

3.3 Results are confirmed and recorded

	4. Estimate approximate quantities


	4.1 Calculations for determining material requirements are taken

4.2 Appropriate formulas for calculating quantities are selected

4.3 Quantities are estimated from the calculations taken

4.4 Material quantities for the project are calculated, confirmed and recorded within enterprise tolerances


	Variable
	Range

	Unit scope
	May include:-

· Calculation factors are to include but not be limited to length, area, weight, height, width, depth, volume, mass, scales, ratios, perimeters, quantities, numbers, grade, percentages, addition, subtraction, multiplication and division

· Areas and volumes are to include but not be limited to

· calculating of regular and irregular shapes such as

· rectangles, squares, circles, triangles, trapeziums, cubes, cones, pyramids and cylinders that represent calculations taken in a General Construction environment

· Material quantities are to be calculated in either packed, bulk, loose or compacted states and converted to volumes in the other states

· Measurements are to be in metric scale and cover all necessary calculations

· Calculations to be performed are to include but not be limited to manually and with the aid of a calculator

	Safety (OH&S)
	May include:-

· OH&S requirements are to be in accordance with legislation and regulations, organizational safety policies and procedures, and project safety plan. 

· This may include protective clothing and equipment, use of tools and equipment, workplace environment and safety, handling of materials, use of fire fighting equipment, organizational first aid, hazard control and hazardous materials and substances

· Personal protective equipment is to include that prescribed under legislation, regulation and workplace policies and practices

· Emergency procedures are to include but may not be limited extinguishing fires, organizational first aid requirements and evacuation

	Environmental

Requirements
	May include:-include but are notlimited to: 
· waste management and clean-up management

	Quality Requirements
	May include:-

· Quality requirements are to include but not be limited to:

· relevant regulations including Ethiopian Standards,

· internal company quality policy and standards, workplace

· operations and procedures and manufacturers

· specifications where specified

	Equipment
	May include but not be limited to: 
· rulers, tape measures, trundle wheels, calculators and may include

laser equipment

	Communications
	May include but not limited to: 

· Verbal instructions and fault reporting and may include two way radio, hand signals, mobile phone, phone, facsimile, computer, site specific instructions, written instructions or instructions related to job/task
· On site meeting processes may include notification/

· scheduling (time, place, purpose), task discussions and

· local coordination of procedural and operational issues

	Information
	May include but not be limited to:

· verbal or written and graphical instructions, signage, work

· work schedules/plans/specifications, work bulletins, memos,

· maps, material safety data sheets (MSDS), diagrams or

· sketches

· Safe work procedures or equivalent

· Regulatory/legislative requirements

· Manufacturers' specifications and instructions

· Organisation's work specifications and requirements

· Instructions issued by authorised organisational or external personnel

· Relevant Ethiopian Standards

	Safety (OHS) 
	May include:-

· is to be in accordance with state or territory legislation and regulations, organisational safety policies and procedures, and project safety plan and may include:

· clothing and equipment

· handling of materials

· hazard control

· hazardous materials and substances

· organisational first aid

· use of firefighting equipment

· use of tools and equipment

· workplace environment and safety.

	Equipment 
	May include:-

· calculators and laser equipment

· rulers

· tape measures

· trundle wheels.

	Measurements 
	· May include:-

· be in metric scale

· cover all necessary calculations.

	Areas and volumes 
	· calculating regular and irregular shapes, such as rectangles, squares, circles, triangles, trapeziums, cubes, cones, pyramids and cylinders that represent calculations taken in a construction environment.

	Calculation factors:
	May include:-

·  length, area, weight, height, width, depth, volume, mass, scales, ratios, perimeters, quantities, numbers, grade, percentages, addition, subtraction, multiplication and division

· are to be performed manually and with the aid of a calculator.

	Material quantities 
	May include:-

· calculated in either packed, bulk, loose or compacted states converted to volumes in the other states.


	Evidence Guide

	Critical aspects of Competence
	 Must  confirm appropriate knowledge and skills to:

· Location, interpretation and application of relevant information

· Compliance with site safety plan, OH&S regulations legislation applicable to workplace operations

· Compliance with organizational policies and procedures including quality requirements

· Safe and effective operational use of tools and equipment

· safely and effectively use tools and equipment

· complete measurements, calculations and determination of quantities for different projects of varying complexity in a range of contexts or occasions over time

· calculate each of the following using a realistic construction task or example:

· Communication and working effectively and safely with others

· Completion of measurements, calculations and determination of quantities for at least three different projects of varying complexity

· Calculate each of the following using a realistic General formula Construction task or example:

· length

· perimeter

· circumference

· area

· volume

· number

· ratio

· percentage

· conversion of meters to millimeters and millimeters to

meters

• measure using a rule or tape measure five separate tasks within 1mm accuracy

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Site and equipment safety requirements

· Measuring, calculating, geometry and determination of quantities

· Tolerances

· Calculators

· Company procedures

· Project quality requirements

· Communication devices

· Processes for care of measuring equipment

· General construction terminology

· • JSA's/Safe work method statements
· construction terminology

· job safety analysis (JSA) and safe work method statements

· measuring, calculating, geometry and determination of quantities

· processes for care of measuring equipment

· project quality requirements

· site and equipment safety (OHS) requirements

· tolerances.



	Underpinning Skills
	Demonstrate skills to:
· communication skills to:

· determine requirements

· enable clear and direct communication, using questioning to identify and confirm requirements, share information, listen and understand

· follow instructions

· read and interpret:

· documentation from a variety of sources

· drawings and specifications

· report faults

· use language and concepts appropriate to cultural differences

· use and interpret non-verbal communication, such as hand signals

· written skills to record measurements, calculations and quantities

· identifying and accurately reporting to appropriate personnel any faults in tools, equipment or materials

· numeracy skills to apply measurements, calculations and geometry

· organisational skills, including the ability to plan and set out work

· teamwork skills to work with others to action tasks and relate to people from a range of cultural and ethnic backgrounds and with varying physical and mental abilities

· technological skills to:

· use a range of mobile technology, such as two-way radio and mobile phones

· voice and hand signals to access and understand site-specific instructions.

	Resources Implication
	Resource implications for assessment include:

· an induction procedure and requirement

· realistic tasks or simulated tasks covering the mandatory task requirements

· relevant specifications and work instructions

· tools and equipment appropriate to applying safe work practices

· support materials appropriate to activity

· workplace instructions relating to safe work practices and addressing hazards and emergencies

· material safety data sheets

· research resources, including industry related systems information.

	Assessment Methods
	Competency may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

	Context of Assessment
	Competency may be assessed in the work place or in a simulated work place setting


	Occupational Standard: Dam Safety and Catchment Operation Level lI

	Unit Title 
	Work Effectively in the Water Industry

	Unit Code
	EIS DSC2 04 0317

	Unit Descriptor
	This unit of competence describes the knowledge, skills and attitude required to work effectively in the water industry. It requires an understanding of the role of water organisations in the community, services they provide, water systems used, the importance of maintaining water quality, and structure of the organisation. 


	Elements
	Performance Criteria

	1
Assess the importance of water services to the community.
	1.1. Structure of the water industry is explored and explained nationally, at a state and territory level, and locally.

1.2. Range of water and waste systems used are explored and explained to deliver services.

1.3. Community's use of water services is explored and explained.
1.4. Strategies are reviewed and assessed to ensure long-term water sustainability.

	2
Assess the factors affecting water quality.
	2.1. Legislative, regulatory and licensing requirements governing the organization are reviewed and their impact is understood.

2.2. Characteristics, requirements and standards are identified for drinking water.

2.3. Simple tests are conducted for assessing water quality.

2.4. Environmental risks and impacts are identified and assessed to water services.

2.5. Organizational procedures are identified for maintaining water quality.

	3
Apply knowledge of the organization's systems and structure to work.
	3.1. Water and waste systems and infrastructure used by the organization are identified and described in delivery of its services.

3.2. Organization's management structure and role relationships are reviewed and described.

3.3. Organization's key policies and procedures are reviewed and applied.

3.4. Standard reporting procedures are reviewed and applied and impact on own work identified.


	Variable
	Range

	Range of water and waste systems 
	May include, but not limited to:
· Water catchment systems

· Water storage systems

· Water treatment systems

· Water distribution systems

· Storm water drainage systems

· Sewerage systems and sewerage treatment systems

· Trade waste treatment systems

	Strategies 
	To ensure long-term water sustainability may include, but not limited to:
· Water conservation, including:

· Water saver fittings and fixtures

· Behavioural change

· Water rationing strategies

· Water recycling and re-use

· Water treatment and re-use

· Third pipe systems

· Improved catchment and storage

	Legislative, regulatory and licensing requirements 
	May include, but not limited to:
· Relevant federal and state legislation and regulations

· Codes of practice, associated standards and guidance material

· Documented organisational policies, manuals and induction programs

· Relevant community planning and development agreements, such as land care agreements

	Environmental risks and impacts 
	May include, but not limited to:
· Impact of mismanagement of chemicals and biological agents

· Detrimental impact on limited water resource

· Spillage

· Waste disposal

· Detrimental impact on urban and non-urban water catchment areas

· Detrimental impact on rivers, waterways and channels

· Unsatisfactory water, wastewater treatment processes, trade waste treatment and disposal processes

· Poor construction processes


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Assessing water sustainability strategies, with reference to the structure of the water industry and water industry services
· Identifying characteristics of water quality and applying procedures for maintaining water quality to legislation and organisational requirements

· Applying key organisational policies and procedures to a specific job role

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Relevant legislative requirements and responsibilities
· Standard operating procedures
· Established environmental management procedures
· Risk management principles
· Control procedures for environmental risks and incidents
· Environmental impact assessment

· Primary agencies involved in drinking water quality management
· Water quality performance indicators
· Overview of the water supply system
· Water hazardous agents and preventative strategies
· Community and agency roles and responsibilities in monitoring water quality

· Recording procedures
· Basic workplace reporting procedures

	Underpinning Skills
	Demonstrate skills to:
· Access, interpret and apply relevant organisational and legislative requirements
· Identify system and infrastructure components
· Identify organisational structure and its components

· Identify environmental policies, plans and procedures
· Perform work-related calculations
· Work effectively as part of a team
· Use literacy skills in regard to verbal and written communication in the workplace
· Complete basic workplace records and reports

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level ll

	Unit Title 
	Design Basic Water System Model 

	Unit Code
	EIS DSC2 05 0317

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills required to explore and apply the characteristics of basic water and wastewater systems to a system model.


	Elements
	Performance Criteria

	1. Investigate local water and wastewater systems


	1.1. Source of local water supply system is found and explained and its characteristics are explored.

1.2. Local water distribution system is identified and explained its characteristics.

1.3. Water metering and allocation system and related water pricing system are found and explained.

1.4. Local wastewater collection and treatment systems are found and their characteristics are explained.

	2. Apply basic scientific principles to the operation of a water system
	2.1. Basic principles governing the natural flow of water are explored and explained.
2.2. Basic principles governing the distribution of water through pipe networks are found and explained.
2.3. Scientific principles in the design are used for the construction and operation of a working model of a water system.

2.4. Scientific principles are used to measure the flow of water.

	3. Investigate safe and effective operations of water and wastewater systems


	3.1. Potential risks to health of inappropriately installed, managed or used water systems are found and the risks are explained.

3.2. Ways that householders can conserve water are found and explained and water is used wisely.

3.3. Ways that communities can improve the efficiency and environmental impact of wastewater management are found and explained.


	Variable
	Range

	Source of local water

supply system 
	May include, but not limited to:
· Groundwater system

· River system

· Lake

· Dam

	Basic principles

governing the natural

flow of water
	May include, but not limited to:
· Introduction to basic fluid mechanics

· Introduction to basic hydraulics

· Principles governing:

· Dam design

· River channel behavior

	Basic principles

governing the

distribution of water
	May include, but not limited to:
· Introduction to basic engineering principles governing the

Operation of valves and pumps

· Introduction to basic hydraulic principles governing pipe

Network design and layout

· Flow measurement

	Ways 

	May include, but not limited to:
· Participation in, or reference to, government programs

And initiatives, such as:

· Water watch program

· Water wise program

· Greening Ethiopia program

·  Land care program

	Materials
	May include, but not limited to:
· Source of local water supply system

· Design documents

	Tools and equipment
	May include, but not limited to:
· Office equipments


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence to:

· Investigate, understand and communicate the essential

Characteristics of local water and wastewater systems

· Understand and apply basic scientific principles

Associated with the design and construction of a water

system model

·  Understand and apply sound practices that can be adopted by householders for the safe and effective operation of a water and wastewater system.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Basic mathematical operations and techniques

· Basic and relevant scientific knowledge, including basic principles of hydraulics, valve operation and pipe layout

· Procedures for identifying and using relevant workplace technology when carrying out workplace calculations

· Typical problems in the workplace and appropriate actions and solutions

· Systems and equipment used in the workplace and the instructions, processes and precautions for their use

· Basic principles of teamwork in the workplace

· Basic workplace reporting procedures

	Underpinning Skills


	Demonstrate skills to:

· Use literacy skills in regard to verbal and written communication in the workplace

· Use basic interpersonal and communication skills, including listening, questioning and receiving feedback

· Work cooperatively and collaboratively with others to complete tasks

· Adapt and modify activities depending on differing workplace contexts and environments

· Use appropriate techniques to solve or report problems identified when completing work tasks

· Carry out calculations that may be required when completing work tasks. 

· Apply basic principles of science, including hydraulics, to develop an understanding of the flow of water

· Take appropriate initiative to deal with problems and complete tasks

· Identify and use equipment, tools and other technology required to complete workplace tasks, including records management, mail processing and handling and filing

· Recognize limitations, ask for help and seek clarification or information about work requirements and procedures

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard:  Level II

	Unit Title 
	Sample And Test Water Quality

	Unit Code
	EIS DSC2 06 0317

	Unit Descriptor
	This unit covers knowledge, skills and attitude competence required to collect and prepare water samples, perform water flow and quality tests, and basic wastewater tests according to specified standards and parameters relevant to water quality standards.

This unit supports the attainment of skills and knowledge required for field and operational staff with responsibility for preparing for, conducting and reporting on basic wastewater tests in wastewater treatment and system operations. It also supports those who are preparing to enter or considering entry to the water industry workforce or undertaking assignment and field work related to water research. 

	Elements
	Performance Criteria

	1
Conduct water quality sampling
	1.1
Sampling plan documenting required and samples, sampling locations and sampling schedules are developed to meet assignment requirements.

1.2
Appropriate sampling equipment is selected and checked for the task prior to use.

1.3
Samples are collected according to sampling plan and ensure safety procedures are followed to limit hazards and contamination to self, work area and environment.

1.4
Integrity of samples is maintained during sampling and sample containers labeled according to organizational requirements.

1.5
Sample information is checked and recorded.

1.6
Results of repeat sampling are recorded to identify trends.

	2
Conduct water quality tests
	2.1 Instructions for conducting and recording water quality tests and plan testing work are received and confirmed according to standard practice.

2.2 Testing details and plan testing work are confirmed according to legislative and organizational requirements.

2.3 Required testing equipment are prepared and checked according to organizational requirements.

2.4 Personal protective clothing and equipment are selected, checked, and used specified for routine tests.

2.5 Correct samples for testing are identified and recorded.

2.6 t Water quality tests are conducted according to standard procedures, ensuring that sample integrity is maintained during the testing process.

	3
Conduct basic waste-water tests.
	3.1 Correct samples for testing are located and identified and abnormal sample characteristics are reported.

3.2 Basic wastewater tests are conducted according to organizational requirements.

3.3 Integrity of samples is maintained during testing.

3.4 Atypical data is identified and appropriate action is taken.

	4
Finalize work
	4.1 Records  are made according to assignment requirements.

4.2 Relevant information is recorded according to organizational requirements.

4.3 Observations or measurements that are outside established organizational guidelines are reported for further action.

4.4 of samples are  disposed and test equipment is cleaned and stored according to organizational procedures. 

4.5 Work area is cleared and restored according to organizational requirements.


	Variable
	Range

	Samples 
	May include:

· grab, composite or flow-weighted composite samples for:

· microbiological testing

· testing for chemical and physical characteristics

	Sampling locations 
	May include:

· raw water supply, including:

· surface water

· groundwater
· water distribution and treatment systems

	Assignment requirements for sampling procedures that may be established in a real or simulated environment 
	May include:

· standard procedures

· state Environment Protection Authority sampling guidelines

· legislative requirements

· safety procedures

	Sampling equipment 
	May include:

· buckets or wide-mouthed containers

· depth samplers

· sample dippers

· sterile sample containers:

· plastic

· glass

· test-specific (such as acid washed)

· weighted sample bottles

· dip tubes

· composite and discrete automatic samplers

· equipment for preservation of samples, including:

· refrigeration

· cool storage devices

· screw top containers

· containers for storing and carrying samples safely

	Integrity of samples 
	May include:

· application of correct:

· holding time

· storage procedures

· sub-sampling procedures
· sub-sampling procedures may include application of correct:

· holding time

· storage procedures

· sub-sampling procedures

	Plan testing work to address a range of requirements, 
	May include:

· timelines

· communication with other team members and individuals

· interpretation of organisational and statutory requirements

· locations, such as:

· on-site testing

· field-based testing

· laboratory

· range of testing procedures and techniques that applies to organisational, plant or field sites

· variety of samples to be tested

· testing equipment to be used

· test reporting systems

	Standard practice for testing procedures that may be established in a real or simulated environment, 
	May include:

· standard procedures for testing

· equipment manufacturers' operations manuals

· methods recommended by Ethiopian Public Health professionals reference document: 'Standard methods for the examination of water and wastewater'

· safety procedures, including:

· risk and hazard assessment

· safe handling of samples and chemicals

· use of personal protective clothing and equipment

· relevant organisational policies

· local authority regulations and federal, state legislative requirements

	Basic water quality tests 
	May include:

·  the range of tests required for competent performance of work tasks in an organisational context, and should comprise at least the following types of test:

· pH

· temperature

· electrical conductivity

· microscopy

· turbidity

· colour

· chlorine residue

· jar testing

· alkalinity

· hardness

· dissolved oxygen
· thirty minute settleability

· settleable solids concentration (cone test)

	Testing details 
	May include:

· locations, including:

· on-site testing

· field-based testing

· laboratory

· range of testing procedures and techniques that apply to organisational, plant or field sites

· variety of samples to be tested

· testing equipment 

· test reporting systems

	Planning of testing work 
	May include:

· interpretation of instructions and directions

· timelines 

· interaction and communication with team members and individuals

· interpretation of legislative and organisational requirements

	Legislative and organisational requirements 
	May include:

· relevant  legislation and regulations

· codes of practice, associated standards and guidance material

· documented organisational policies, manuals and induction programs

· relevant community planning and development agreements, such as land care agreements

	Testing equipment 
	May include:

· portable meters, such as:

· pH meters 

· electrical conductivity meters

· thermistors

· comparators

· pocket colorimeters 

· dissolved oxygen meters

· test kits

· microscopes

· thermometers

· Imhoff cones

· graduated cylinders and settling apparatus

	Abnormal sample characteristics 
	May include:

· insufficient sample volume

· odour

· visible contaminants, such as:

· scum

· debris

· discolouration

	Atypical data 
	May include:

· results that fall outside organisational range requirements

· results that fall outside legislated range requirements

	Records 
	May include:

· sample records, field detail sheets or chain of custody forms, including information such as:

· time sample was taken

· details of person collecting sample

· sample point

· volume of sample

· data gathered at time of collection

· pre-treatment

· preservation

· instructions to transporters

· time and logging of sample receipt and testing

· visual observations

· equipment identification

· atypical results

· test results

	Information 
	May include:

· time and logging of sample receipt and testing

· visual observations

· equipment identification

· atypical results

· test results


	Evidence Guide

	Critical aspects of Competence
	 Must  confirm appropriate knowledge and skills in:

· identifying potential hazards in water sampling

· planning and organising sampling and testing assignment

· preparing, checking and using appropriate sampling and testing equipment and personal protective clothing and equipment correctly

· understanding and applying procedures for water sampling and testing

· interpreting testing requirements and procedures

· conducting at least three different tests safely while maintaining the integrity of samples

· recording all relevant information, determining and reporting accurate and relevant results from testing

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· relevant policies, procedures, standards and organisational requirements

· types and purposes of water samples 

· procedures and techniques for water sampling 

· sub-sampling and basic wastewater test methods 

· abnormal characteristics of water samples

· requirements for maintaining sample integrity

· range and purpose of basic water quality testing

· test procedures

· procedures for the use of instruments and other field-testing equipment 

· maintenance and storage of reagents

· procedures for disposal of excess water samples and wastes 

· relevant task-related calculations

· assignment planning processes
· atypical test result data

· documentation procedures for test results

	Underpinning Skills
	Demonstrate skills to:
· prepare, collect, label and preserve water samples

· dispose of waste and spent samples correctly

· conduct sub-sampling

· plan work activities

· interpret work requirements

· follow plans and instructions

· apply procedures and standards

· calibrate and operate/ use testing equipment

· use personal protective clothing and equipment
· conduct basic water quality and wastewater tests

· work effectively as part of a team

· perform relevant work/ task-related calculations

· produce reports and logs

· communicate effectively (literacy skills for verbal and written) in the workplace

	Resources Implication
	Access is required to:

· water enterprise information, information sources for research and investigation

· documentation that should normally be available in a water industry organisation

· relevant codes, standards and government regulations.

	Assessment Methods
	Competency may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

	Context of Assessment
	Competency may be assessed in the work place or in a simulated work place setting


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Investigate Sustainable Water Cycle Management

	Unit Code
	EIS DSC2 07 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to understand the water cycle, sustainable water usage and the testing of water quality. The ability to understand the link between the services and systems of the water organization and supply to, and usage by, the consumer is essential to performance. 


	Elements
	Performance Criteria 

	1
Identify water cycle and water systems
	1.1. Continuous cycle of evaporation and condensation that controls distribution of earth's water is found out and explained.

1.2. Methods of capturing, storing and distributing water are found out and explained.
1.3. Range of water and waste systems used to deliver services are found out and explained.

1.4. Community's use of water services is found out and explained.

1.5. Appropriate water industry terms are used when communicating and reporting.

	2
Identify sustainable water practices
	2.1. Ways for households are identified and reported to minimise water usage and increase available supply.

2.2. Ways for communities are found out and reported to minimise water usage and increase available supply.

2.3. Ways to increase sources of water supply are found out and reported.

	3
Assess factors affecting water quality
	3.1. Bodies responsible are identified for establishing and managing standards for water quality.

3.2. Characteristics, requirements and standards for irrigation and drinking water are identified and explained.

3.3. Environmental risks and impacts to water services are identified and explained.
3.4. Methods and procedures used by water organisations are found out and reported to maintain water quality.


	Variable
	Range

	Range of water and waste systems 
	May include, but not limited to:
· Water catchment systems

· Water storage systems

· Water treatment systems

· Water distribution systems

· Storm water drainage systems

· Sewerage systems and sewerage treatment systems

· Trade waste treatment systems

	Appropriate water industry terms
	May include, but not limited to:
· Sewage versus sewerage

· Rising main or pressure main

· Reservoirs and tanks

· Standpipes

· Pumping stations

· Water and wastewater

· Storm water

· Infiltration and inflow

· Pressure and head

· Flow

· Concentration

	Minimise water usage and increase available supply 
	May include, but not limited to:
· Use of tiered water access or rationing systems

· Promotion and use of incentives to drive behavioural change in consumers

· Planning changes to allow water recycling and re-use

· Introduction of third pipe systems in new housing estates.

	Ways to increase sources of water supply
	May include, but not limited to:
· Introduction of desalination plants

· Introduction of new treatment plants and re-use strategies

· Development of new catchment infrastructure
·  Installation of water saving fittings

· Behavioural change

· Roof water re-use

· Grey water recycling

	Environmental risks and impacts 
	May include, but not limited to:
· Impact of mismanagement of potential pollutants

· Impact of mismanagement of biological agents and contaminants 

· Impact of variable and changing water resources

· Community waste disposal

· Impact on urban and non-urban water catchment areas

· Impact on rivers, waterways and channels

· Water and wastewater treatment processes

· Trade waste treatment and disposal processes

· Construction and infrastructure

· Risk factors for catchment water quality

· Backflow and cross-connections

· Storm water

· Function of wastewater and storm water systems


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills  competence in:

· Identifying and exploring the meaning of the water cycle and implications for community's use of water services

· Identifying and exploring systems and customer services offered by water industry organisations

· Identifying the factors which influence customer expectations and satisfaction 

· Identifying and exploring factors that can contribute to sustainable water practices within communities and households

· Identifying and exploring strategies that can be employed to increase access to water resources

· Exploring and communicating factors affecting water quality

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Legal, social, community and environmental requirements which apply to a selected water environment

· Terminology applicable to water systems, water usage, water conservation and the water industry

· Control procedures for environmental risks and incidents

· Principally environmental impact assessment

· Primary agencies involved in drinking water quality and environmental management

· Water quality performance indicators

· Overview of the water supply system

· Water hazardous agents and preventative strategies

· Community and agency roles and responsibilities in monitoring water quality and Recording  methods.

	Underpinning Skills


	Demonstrate skills to:

· Research and interpret legal, social, community and environmental requirements and impact on water resource management

· Identify system and infrastructure components of selected water systems

· Identify agencies involved in water management

· Identify environmental policies, plans and procedures

· Use literacy skills for verbal and written communication in collaborating, research and reporting

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral  Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level ll

	Unit Title
	Inspect and Maintain Catchment and Surrounding Areas

	Unit Code
	EIS DSC2 08 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to inspect, maintain and report surface catchment areas and associated rivers, lakes, water bodies, dams, water storages, groundwater areas in a manner that meets organizational standards and contributes to the maintenance of water quality, and the protection of the environment and the public. 
The unit also requires ability to apply organisational procedures, apply procedures to maintain environmental conditions, identify and record unusual activities or events, apply relevant control measures undertake maintenance and report outcomes is essential to performance. 


	Elements
	Performance Criteria

	1. Prepare for work
	1.1. Catchment inspection records describing maintenance requirements for action are accessed and reviewed.

1.2. Work requirements and timelines for performing maintenance tasks of catchments and surrounding areas are identified and applied.

1.3. Site, equipment and methods to be used for hazards or risks and apply appropriate control measures using safe work procedures are assessed.

1.4. Maintenance works to be conducted within required timeframe, using allocated resources are planned effectively according to legislative and organizational requirements.

	2. Inspect and Monitor catchment surrounding areas
	2.1. Catchments and surrounding areas for undertaking inspections of catchments and surrounding areas are identified and confirmed
2.2. Designated catchment locations are inspected  and monitored according to agreed schedule and procedures 

2.3. Facilities are ensured to maintain required standards  
2.4. Catchment inflows and outflows or extractions are measured and recorded.
2.5. Condition and maintenance of catchment environment are identified and maintained
2.6. Reports identifying maintenance tasks required to ensure that facilities meet required standards are provided to relevant personnel using standard organizational procedures

	3. Report catchment conditions.
	3.1. Activities are identified and reported within catchment that pose a hazard or risk to the public, water quality or the environment according to organisational guidelines.

3.2. Activities of external parties are identified and reported within the catchment and surrounding area that breach organisational guidelines.

3.3. Public complaints are checked, confirmed and reported to relevant personnel.

3.4. Catchment inflows and outflows or extractions are measured and recorded.

3.5. Organisation standards are identified for the condition and maintenance of catchment environment. 

3.6. Reports identifying maintenance tasks required to ensure that facilities meet required standards are provided to relevant personnel using standard organisational procedures 
3.7. Changes to environmental conditions are identified and reported. 

	4. Maintain environmental condition 


	4.1. Dead livestock or native fauna from waterways and surrounding catchments are removed and disposed following environmental legislation and OHS procedures

4.2. Flood debris from waterways and surrounding areas are removed according to organizational procedures 

4.3. Fuel reduction burns are carried out according to organizational and OHS procedures 

4.4. Basic control measures are applied to control chemical spills or contaminated water supplies.

4.5. Potential or emerging changes to environmental conditions are identified and reported according to organizational procedures. 

	5. Control noxious weeds, feral pests and hazards
	5.1. Noxious weeds, plants, shrubs and feral pests that are contributing to degradation of catchment and surrounding areas are identified.

5.2. Standard organizational procedures are applied for compiling reports on eradication process.

5.3. Activities within catchment that pose a hazard or risk to the public, water quality or the environment are identified and reported.
5.4. Activities of external parties are identified and reported within the catchment and surrounding area that breach organizational guidelines.
5.5. Public complaints are checked, confirmed and reported to relevant personnel 

	6. Perform minor maintenance
	6.1. Infrastructures requiring minor maintenance are identified.

6.2. Erosion control measures are applied for waterways and surrounding areas.

6.3. Equipment and resources are repaired to the standard that meets organizational requirements.

6.4. Reports of maintenance performed are completed according to organizational procedures.


	Variable
	Range

	Performing maintenance

tasks 
	May include, but not limited to:
· Interaction and communication with other employees,

· Other authorities and general public

· Visual observation

· Implementation of reporting procedures that may also include procedures for implementation of by-laws, organizational policies and statutory requirements 

· Bush craft

· Control of feral pests and noxious plants

· Identification of declared flora

· Fire suppression or fuel reduction procedures

·  System layout

	Equipment
	May include, but not limited to:
· Personal protective equipment

· Electronic digital monitoring systems

· Recording systems

· On and off-road vehicle operation

· Basic hand and power tools

· Communication equipment, including:

· Two-way radio

· Telephone

· Fax

· Small marine craft

	Inspections of catchments and surrounding areas 
	May require:

· Interaction and communication with other employees, other authorities and general public

· Visual observation

· Implementation of reporting procedures that may also include procedures for implementation of by-laws, organisational policies and statutory requirements

· Eradication of feral animals and noxious plants

· Identification of declared flora

· Fire suppression procedures

· Knowledge of system layout

· Use of gauging stations, tele markers or Supervisory Control and Data Acquisition (SCADA) systems

	Changes to environmental conditions 
	May include, but not limited to:
· Weed infestations

· Erosion or bank stability

· Blue green algae outbreaks

· Dead stock

· Storm debris affecting waterways

	Basic control measures


	May include, but not limited to:
· Minor earthworks, such as banding and diversions

· Booms and other temporary banding systems

· Aeration

· Hay bales

·  Geo-fabric and bleaching

	Infrastructure requiring minor maintenance
	May include, but not limited to:
· Fences and gates

· Buildings, plant and equipment

· Signage

· Roads, tracks and paths

· Bridges, boardwalks and display boards

· Public facilities, such as campgrounds, picnic areas, toilets and fireplaces


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills  competence to:

· Interpret work requirements
· Monitor and report environmental conditions
· Maintain catchment areas and remove debris and noxious weeds and pests according to legislative and organizational requirements
· Perform minor maintenance tasks
· On governing typical or routine catchment activities
·  Compile reports. 

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Environmental, landscape and ground structure of work area
· Risk factors and potential hazards of surface water systems
· Catchment emergency response procedures
· Catchment security procedures
· Operation of communication systems

· Customer service
· Effects of weather and conditions on operation of site or plant
· Relevant utilities and service bodies
· Water Act and statutory legislation governing typical or routine catchment activity

	Underpinning Skills
	Demonstrate skills to:

· Undertake inspections of catchment and surrounds
· Identify and respond to maintenance problems
· Use communication systems
· Provide basic verbal or written reports
· Follow plans, instructions and procedures and standards
· Perform work-related calculations
· Follow organizational procedures and standards

· Use safety equipment and personal protective equipment
· Communicate with customers and other employees

· Use literacy skills in regard to verbal and written communication in the workplace
· Equipment operation
· Work effectively as part of a team

· Follow organisational reporting procedures

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral  Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Control Vegetation on a Site

	Unit Code
	EIS DSC2 09 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to control vegetation on a site by inspecting, identifying and treating weeds, plants and shrubs. The ability to plan and undertake work safely, including the safe handling of chemicals and equipment, is essential to performance.

	Elements
	Performance Criteria

	1. Plan and prepare work.
	1.1. Work is planned according to work specifications, relevant legislation and organizational procedures.

1.2. Site check is performed according to organizational requirements to prevent damage to other utilities and environment.

1.3. Equipment and personal protective equipment and material safety data sheets are selected and checked to meet safety requirements of task and site.
1.4. Noxious weeds, plants and shrubs are identified.

	2. Treat vegetation.
	2.1. Monitoring programs are conducted to determine spread, growth rate and extent of problem caused by weeds.

2.2. Chemicals and other control mechanisms are stored, handled, transported and mixed according to relevant legislation and organizational procedures.

2.3. Processes are used to treat vegetation in a manner safe to all stakeholders and according to appropriate standards and organizational operational procedures.
2.4. Controls are implemented according to organizational requirements to minimize environmental damage and deal with emergencies and spillage.

	3. Check work and restore work site.
	3.1. Equipment is cleaned after use and prepared for safe storage or re-use.
3.2. Potential hazards are identified and waste disposed of according to organizational requirements.

	4. Complete records and reports.
	4.1. Use of chemicals and control mechanisms are recorded according to legislative and organizational requirements.
4.2. Work reports and documentation are completed as required.


	Variable
	Range

	Relevant legislation and organisational procedures 
	 May include, but not limited to:
· Relevant federal and state legislation and regulations

· Codes of practice, associated standards and guidance material

· Documented organisational policies, manuals and induction programs

· Relevant community planning and development agreements, such as land care agreements

	Equipment and personal protective equipment 
	May include, but not limited to:
· Hand and power tools 

· On- and off-road vehicles

· Lifting and winching equipment

· Mechanical excavation equipment

· Chemicals and mixers

· Chemical spraying apparatus

· Mixing equipment and storage areas

· Communication equipment

· Gas detection equipment

· Rescue equipment

· Breathing apparatus

· Other appropriate personal protective equipment, including goggles and gloves

	Processes 
	May include, but not limited to:
· Application of chemicals

· Manual extraction

· Use of genetic plant modification

· Companion planting

· Other environmental controls, including use of insects


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Interpreting work requirements from given documentation

· Identifying noxious weeds and appropriate control methods

· Planning and preparing equipment and materials required for work

· Treating vegetation according to legislative and organisational procedures

· Identifying risks and implement controls

· Restoring work site according to environmental and organisational requirements

· Completing  relevant documentation.

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Environmental aspects of controlling vegetation 

· Relevant utilities and service bodies 

· Communication systems

· Use, storage, handling and transport of hazardous substances

· Landscape and ground structure of work area 

· Risk factors and potential hazards of vegetation control processes

· Equipment operation, capacity and limitations

· Effects of weather and conditions on use of chemical treatment, site or plant

· Control systems

· Materials handling 

· Landscape and ground structure of work area

	Underpinning Skills
	Demonstrate skills to:
· Identify and report operational problems

· Produce reports and logs

· Use personal protective equipment

· Use tools and machinery

· Use chemicals and other treatments

· Follow plans, charts and instructions

· Perform work-related calculations 

· Interpret Material Safety Data Sheets (MSDS)
· Apply procedures and standards

· Communicate with employees and customers

· Work effectively as part of a team

· Use communication equipment

· Use literacy skills in regard to verbal and written communication in the workplace 

· Give and receive instructions

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Prepare and Restore Work Site

	Unit Code
	EIS DSC2 10 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to prepare work sites prior to work and restore them on completion of work. The ability to follow work instructions, use a range of equipment and tools to prepare a safe work site and subsequently to restore the site to the required condition is essential to satisfactory performance.

	Elements
	Performance Criteria 

	1. 
Plan and prepare for work.
	1.1. Site preparation requirements are determined from specifications, instructions and pre-work inspections.

1.2. Potential risks are identified and reported to public and environment.

1.3. A site check is performed according to legislative and organisational requirements to identify risks and prevent damage to other utilities.

1.4. Work site equipment, tools and materials are selected and checked as appropriate to meet task and safety specifications.

1.5. Personal protective equipment are selected, fitted and used.

	2. 
Prepare work site.
	2.1. Safety equipment and materials are positioned as required to prevent  potential risks to public and environment.

2.2. Equipment and materials are stored and secured, as necessary.

2.3. Work site equipment, tools and materials are used according to regulatory and legislative requirements.

2.4. Manual or mechanical excavation equipment are used where required to achieve specifications.

2.5. Appropriate drainage and diversion of site inflows from work site are provided without damage to environment.

	3. 
Restore work site.
	3.1. Equipment, tools and materials are used according to regulatory and legislative requirements.

3.2. Excavations are backfilled and compacted according to specifications.

3.3. Excess soil, debris and unwanted materials are removed from site.

3.4. Work site is restored to meet environmental and organisational requirements.

	4. 
Review, record and report activities.
	4.1. Equipment, tools and materials are checked, maintained and stored according to manufacturer guidelines and organisational procedures.

4.2. Workplace records are maintained as required.

4.3.  Report activities are prepared as of organisational guidelines


	Variable
	Range

	Site preparation 
	May include, but not limited to:
· Interpreting plans

· Locating public utilities

· Setting out site

· Battering

· Shoring

· Scaffolding

· Excavating

· Directing traffic and the public

	Legislative and organisational requirements 
	May include, but not limited to:
· Relevant federal and state legislation and regulations

· Codes of practice, associated standards and guidance material

· Documented organisational policies, manuals and induction programs

· Relevant community planning and development agreements, such as land care agreements

	Equipment, tools and materials 
	May include, but not limited to:
· Hand and power tools

· Lifting and winching equipment

· Mechanical excavation equipment

· Pneumatic and motorised equipment, including:

· Compressors

· Pneumatic spades and attachments

· Motorised cutting equipment 

· Re-vegetation and gardening supplies and plants

· Communication equipment

· Personal protective equipment

	Safety equipment and materials 
	May include, but not limited to:
· Positioning signs

· Erecting barricades

· Controlling access

	Storing and securing equipment 
	May include, but not limited to:
· Stacking and securing pipes safely

· Placing equipment in locked storage during absence from site

	Damage to environment 
	May include, but not limited to:
· Sediment control devices

· Erosion prevention 

· Diversion and collection structures

	Restore work site 
	May include, but not limited to:
· Backfilling

· Compacting 

· Planting or replanting vegetation

· Reinstating site


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Interpreting work requirements

· Planning work site layout
· Selecting appropriate work and safety equipment
· Storing and securing materials and equipment safely
· Clearing and preparing work site according to specifications
· Restoring work site according to environmental and organisational procedures

· Cleaning, maintaining and storing equipment
· Completing relevant workplace documentation

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· OHS procedures

· Personal work site safety
· Public and site safety
· Risk factors and potential hazards of site preparation and restoration

· Environmental aspects of site preparation and restoration
· Trenching, shoring and excavation management
· Excavation procedures and site restoration
· Relevant utilities and service bodies
· Communication systems

· Landscape and ground structure of work area
· Equipment operation, capacity and limitations
· Effects of weather and conditions on construction site or plant

	Underpinning Skills


	Demonstrate skills to:

· Set up a site
· Excavate backfill
· Compact and reinstate site

· Prepare site for planting and plant vegetation
· Interpret plans, instructions and standard operating procedures
· Use tools and equipment
· Identify and respond to operational problems
· Use communication systems
· Use safety equipment and personal protective equipment

· Identify hazards
· Give and receive instructions
· Use literacy skills in regard to verbal and written communication in the workplace
· Communicate with customers and other employees

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Install Basic Volumetric Metering Equipment, Flow Control and Regulating Devices

	Unit Code
	EIS DSC2 11 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to install and replace basic volumetric metering equipment and flow control devices for irrigation, domestic, industrial and commercial premises. The unit also includes the identification of defects and the reporting, replacement and adjustment of metering equipment and flow control devices.


	Element
	Performance Criteria

	1. Plan and prepare to install or replace basic volumetric metering equipment.
	1.1. Determine work requirements and work site boundaries from specifications or instructions.

1.2. Determine work requirements for installation of flow control and metering devices in water distribution or wastewater collection systems from plans, specifications and instructions.

1.3. Plan work according to job and safety requirements using relevant plans, drawings, standards and technical data.

1.4. Select and use electrical safety equipment according to legislative and organisational requirements.

1.5. Select and check equipment and tools to meet safety requirements of task and site.

1.6. Check coordination issues, including permission to access third-party sites, isolations and permits to work with relevant personnel.

1.7. Identify, check and prepare materials, equipment and resources required to satisfy job plan according to organisational requirements.

1.8. Identify basic metering equipment and recognise specifications for operation.

1.9. Select, fit and use personal protective equipment. 


	2. Install flow control devices.
	2.1. Carry out installation of flow control devices in water distribution or wastewater collection systems according to manufacturer guidelines and legislative and organisational requirements.
2.2. Check that flow control devices meet specifications.

	3. Install metering and flow control devices.
	3.1. Carry out installation of metering and flow control devices in water distribution or wastewater collection systems according to manufacturer guidelines and legislative and organisational requirements.
3.2. Check that installed metering and flow control devices meet specifications.

	4. Read metering equipment.
	4.1. Read meters according to the organisation's operational requirements.

4.2. Report readings outside normal parameters and faulty meters and apply organisational procedures for estimating consumption.

4.3. Collect and report information on performance metering equipment according to organisational requirements.

	5. Maintain flow control and metering devices in water distribution or wastewater collection systems.
	5.1. Carry out routine inspections of flow control and metering facilities in water distribution or wastewater collection systems according to organisational procedures.

5.2. Carry out preventative maintenance and service of equipment and facilities according to manufacturer guidelines and organisational requirements.

	6. Finalise work and complete documentation.
	6.1. Check, maintain and store equipment, tools and materials according to manufacturer guidelines and organisational requirements/ procedures.

6.2. Restore work site to meet environmental and organisational requirements.

6.3. Record and report activities according to organisational procedures

6.4. Maintain compliance reports and relevant workplace records as required.


	Variable
	Range

	Flow control and metering devices 
	May include, but not limited to: 

· Flow directional gates

· Regulators

· Pumping systems, including:

· Centrifugal

· Archimedes screw type

· Submersible

· Positive displacement

· Valving systems, including:

· Sluice

· Gate

· Blade

· Non-return

· Doors, drop structures and bars

· Electronic monitoring and metering systems

· Mechanical flow usage meters

· Dethridge-type wheels

	Safety requirements 
	May include, but not limited to:
· Where relevant, meeting requirements to work in confined spaces and at heights

· Use of appropriate personal protective equipment

· Organisational electrical safety procedures

· Adherence to OHS policies, and statutory and regulatory requirements

	Legislative and organisational requirements 
	May include, but not limited to:
· Relevant federal legislation and regulations

· Codes of practice, associated standards and guidance material

· Documented organisational policies, manuals and induction programs

· Relevant community planning and development agreements, such as land care agreements

	Equipment and tools 
	May include, but not limited to:
· Hand and power tools

· On- and off-road vehicles

· Lifting and winching equipment

· Mechanical excavation equipment

· Chemical spraying apparatus

· Small marine craft and Personal protective equipment

	Basic metering and controlling equipment 
	May include, but not limited to: 

· Irrigation

· Domestic

· Industrial

· Commercial 

· Volumetric metering and control equipment


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Planning and preparing for installation or replacement of basic volumetric metering and flow control equipment

· Interpreting plans, specifications and instructions for installation of basic metering  and flow control devices

· Installing or replacing meters

· Conducting routine inspections, maintenance and servicing of basic metering, flow control and regulating devices 

· Reading meters and report faults

· Completing relevant workplace documentation

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Relevant utilities and service bodies

· Organisation's communication systems

· Impact of the principles of hydraulics on the operation of flows 

· System layout

· Lock-out procedures for mechanical and electrical installations

· Materials handling

· Environmental, landscape and ground structure of water and wastewater systems 

· Risk factors and potential hazards involved with water systems

· Equipment operation, capacity and limitations

· Effects of weather and conditions on operation of system, site and plant

· Meter types

· Equipment placement and operation

· Flow measurement principles and procedures

· Metering measurement procedures

·  Layout and performance of pipes and fittings

· Operation of control systems

· Data collection and recording system

	Underpinning Skills
	Demonstrate skills to:
· Identify and respond to operational problems 

· Produce reports and logs

· Equipment operation

· Operate communications equipment

· Give and receive instructions

· Follow plans, charts and instructions

· Perform work-related calculations

· Use safety equipment and personal protective equipment 

· Communicate with customers and other employees

· Work effectively as part of a team

· Use literacy skills in regard to verbal and written communication in the workplace
· Secure metering devices

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title
	Implement and Manage Environmental Management Programs

	Unit Code
	EIS DSC5 12 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to manage activities associated with the implementation and management of environmental management policies, plans, procedures and programs.

The ability to consult with stakeholders effectively and interpret complex information is central to effective performance.


	Elements
	Performance Criteria

	1. Gather environmental management information.
	1.1. The organization's environmental policies and plans are read, reviewed and interpreted against current environmental legislation and perceived stakeholder attitudes and expectations.

1.2. All stakeholders and their relationship with the enterprise and their impact on, or relationship with, policies and plans are identified.

1.3. The available resources are identified to implement policies and plans.

1.4. Responsibilities and authorities as outlined in the policies and plans are confirmed.
1.5. Best practice procedures are established for the implementation of management plans. 

	2. Implement and monitor environmental policies and plans.
	2.1. Environmental management processes and workplace procedures are developed and applied to achieve policy and plan objectives and Performance Criteria.

2.2. The effectiveness of policies and plans is monitored against objectives, timelines and key performance indicators.

2.3. Environmental management processes and workplace procedures are audited.
2.4. Processes and procedures are reviewed and modified to achieve policy and plan objectives.

	3. Identify environmental impacts and assess risks.
	3.1. Existing and potential events that may affect the environment are identified, quantified and reported.

3.2. Existing and potential environmental management risks are identified, quantified and reported.
3.3. Work activities that may cause harm to the environment are identified, quantified and reported according to enterprise procedures.

	4. Implement and monitor the procedures for quantifying environmental impacts and controlling risks.
	4.1. Work procedures are implemented to control risks or remedy damage.

4.2. Risk control measures are monitored and results reported according to workplace procedures.

4.3. Inadequacies in risk control measures are identified, reported to the appropriate authority and remedy made according to organizational procedures.

4.4. Environmental impacts are quantified and recorded according to legislative requirements and workplace procedures.
4.5.  Adverse environmental impacts are reported and recommendations made to minimize the impacts according to enterprise and legislative requirements.

	5. Implement and monitor procedures for dealing with environmental incidents.
	5.1. Workplace procedures are implemented for managing incidents of environmental significance or harmed to ensure prompt control and remediation.

5.2. Incidents of environmental impact are investigated to identify their cause according to investigation procedures or environmental audit requirements.

5.3. Control measures are implemented to prevent recurrence and minimize risks of events according to the environmental policy and plan.
5.4. Incidences of environmental impact, significance or harm are recorded and reported according to enterprise procedures and legislative requirements.

	6. Maintain environmental records
	6.1. Environmental management documentation for the work area is accurately and legibly completed according to workplace and legislative requirements.

6.2. Environmental records are stored for easy access and review according to the policy and plan requirements.

6.3. Environmental records are regularly reviewed and assessed to identify long term trends and impacts.
6.4. Results of record reviews are reported according to the policy and plan requirements.


	Variable
	Range

	Current environmental legislation 
	May include, but not limited to:
· Relevant federal legislation

· Relevant state or territory legislation

· Relevant local government by-laws

· Relevant government and quasi government policies and regulations

· Relevant community planning and development agreements (e.g. Land care agreements)

	Environmental management processes 
	May include, but not limited to:
· Minimisation of those factors that contribute to environmental degradation

· Minimization, directly or indirectly, of the production of greenhouse gases. These contributing factors might include the:

· Minimisation of waste materials

· Correct use of enterprise vehicles and machinery

· Reuse or recycling of trade materials where possible

· Overall reduction of energy usage through general awareness

· Use of appropriate technologies

· Licensing agreements

· The proper disposal of waste materials

· Restriction of burning off

· Correct handling of toxic substances

· Containment of chlorofluorocarbons and other hazardous substances

	Incidents of environmental impact 
	May include, but not limited to:
· Emissions to air

· Releases to/of water and land

· Disposal of waste

· Contamination of land

· Impact on communities

· Destruction of habitat

· Use of energy sources

· Waste generation processes and technologies

· Extraction of water

· Changes to water temperature and salinity

· Regulation of flow

· Land use

	Environmental management documentation 
	May include, but not limited to:
· Information on applicable environmental laws or other requirements

· Complaint records

· Training records

· Process information and operational logbooks

· Inspection, maintenance and calibration records

· Relevant contractor and supplier information

· Incident reports

· Information on emergency preparedness and response; records of significant environmental impacts

· Audit results

· Management reviews

	System adjustments 
	May include, but not limited to:
· Ph correction

· Dissolved oxygen levels

· Recirculation rates

· Chemical additives


	Evidence Guide

	Critical Aspects of Assessment
	Must demonstrate skills and knowledge competencies to:

· Gathering and interpreting information (including policies, procedures, legislation relating to environmental management

· Implementing environmental management plans in consultation with relevant stakeholders

· Monitoring the effective implementation of environmental management plans

· Assessing and managing risks

· Taking effective steps to ensure the remediation of environmental problems or impacts

· Collecting, recording, assessing and reporting data associated with the performance of the environmental management plan

	Underpinning Knowledge and Attitude
	Demonstrate knowledge of:

· Enterprise consultation processes

· Economic systems and development needs

· Enterprise emergency response requirements

· Occupational health and safety legislation

· Enterprise environmental policies

· Risk assessment procedures

· Environmental risk control procedures

· Relevant legislative requirements

· Environmental legislation

· Environmental management records

	Underpinning Skills
	Demonstrate Skills to:

· Applies relevant legislative requirements

· Applies enterprise environmental policies

· Consults and communicates with internal and external groups and/or individuals

· Assesses environmental risks

· Applies control procedures

· Responds to emergencies

· Manages records

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Inspect and Maintain Basic Dams and Water Storages

	Unit Code
	EIS DSC2 13 0317

	Unit Descriptor
	This unit of competence describes the knowledge, skills and attitude required to undertake basic inspection of dams and water storages and to conduct routine maintenance according to organizational maintenance plans and manufacturer specifications


	Elements
	Performance Criteria 

	1. 
Undertake basic dam or storage inspection.
	1.1. Safety equipment, including personal protective equipment are selected, fitted and used.

1.2. Routine inspections of dams and storages are carried out according to organisational procedures.

1.3. Monitoring devices and flow recording and measurement systems are read and recorded.

1.4. Assets and structural components requiring routine maintenance or repairs are identified. 

	2. 
Undertake routine maintenance of dam or storage equipment and structures.
	2.1. Equipment and materials required for maintenance and repair tasks are selected and checked.

2.2. Routine maintenance is carried out according to organisational requirements.

2.3. Basic flow control, measuring, surveillance and ancillary devices are operated as part of routine checks.

	3. 
Report basic dam or storage inspection and routine maintenance.
	3.1. Abnormal observations and potentially serious maintenance issues are communicated with line management. 

3.2. Dam inspection reports and routine maintenance reports are completed and forwarded to relevant personnel.


	Variable
	Range

	Routine inspections 
	May include, but not limited to:
· Visual observation of changes to assets, including:

· Cracking
· Movement

· Leakage
· Debris
· Weeds, shrubs

· Concrete erosion

· Flaking of paint or coatings
· Corrosion of materials 

· Electronic inspection

	Storages 
	May include, but not limited to:
· Urban water storages

· Reservoirs
· Large wastewater lagoons

	Routine maintenance 
	May include, but not limited to:
· Greasing or oiling plant and equipment

· Exercising valves

· Checking pressures and position indicators

	Basic flow control, measuring, surveillance and ancillary devices 
	May include, but not limited to:
· Auxiliary power plants and auxiliary drives

· Electronic catchment surveillance

· Monitoring and measuring systems

· Recording systems

· Small marine craft

· Manual and electrical hydraulic systems

· Flow control and adjustment equipment

· Pumping systems, including:

· Submersible
· Centrifugal
· Valving systems, including:

· Sluice
· Blade
· Gate
· Non-return and Pressure reducing 

· Manually and electronically operated floodgates

· Spillways


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills  competence in:

· Conducting routine inspections of dams and storages according to organisational requirements

· Taking readings from specified devices

· Identifying and reporting repair and maintenance requirements

· Conducting routine basic maintenance according to organisational maintenance plans

· Completing inspection and maintenance reports

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Visual and electronic inspection procedures

· Equipment operation, capacity and limitations

· System layout

· Risk factors and potential hazards of surface water systems

· Routine maintenance procedures 

· Communication and reporting systems

	Underpinning Skills


	Demonstrate skills to:

· Undertake visual inspections, routine maintenance of plant, equipment and structures

· Exercise valves 

· Perform work-related calculations

· Measure and record seepage flow

· Operate controls and ancillary equipment according to standard operating procedures

· Operate communications equipment

· Produce reports or logs

· Follow policies, procedures and standards

· Use safety and personal protective equipment

· Adjust mechanical and electrical systems

· Identify control system faults

· Communicate with other employees

· Use literacy skills in regard to verbal and written communication in the workplace

· Work effectively as part of a team

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Repair Minor Structure

	Unit Code
	EIS DSC2 14 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to construct and repair minor structural assets of the water industry, such as meter pits, erosion barriers and small weirs. 

This unit supports the attainment of skills and knowledge required for field and operational staff with specific responsibility for ensuring that small structural assets are constructed and repaired in a safe and timely manner.


	Elements
	Performance Criteria 

	1. 
Plan and prepare repair work.
	1.1. Work requirements are determined from plans, specifications and instructions. 

1.2. Select and check formwork, materials and equipment required to ensure that safety requirements of task and site are met.

1.3. Personal protective equipment are selected, fitted and used.

1.4. Appropriate utility location activities are conducted prior to excavation according to legislative and organisational requirements.

1.5. Appropriate site boundary protection is arranged according to organisational requirements. 

	2. 
Repair minor structures.
	2.1. Structures are inspected and appropriate repair techniques determined.

2.2. Appropriate repair techniques are applied according to manufacturer guidelines and legislative and organisational requirements.

2.3. Excavation work is carried out according to legislative and organisational requirements

	3. 
Complete and record work outcomes.
	3.1. Equipment, tools and materials are checked, maintained and stored according to manufacturer guidelines and organisational procedures.

3.2. Work site is restored to meet environmental and organisational requirements.

3.3. Workplace records and process are completed as required.


	Variable
	Range

	Formwork, materials and equipment 
	May include, but not limited to:
· Formwork, such as: steel formwork

· Timber formwork

· Equipment, such as: 

· Personal protective equipment

· Hand and power tools

· Ties
· Chains
· Props
· Jacks
· Drainage aggregate

· Pipes
· Lifting and winching equipment

· Mechanical excavation equipment

· Pneumatic and motorised equipment, including:

· Compressors
· Pneumatic spades and attachments

· Motorised cutting equipment

· Cable ways

· Travellers
· Gauging stations

· Small control weirs

· Communication equipment

	Legislative and organisational requirements 
	May include, but not limited to:
· Relevant federal and state or territory legislation and regulations

· Codes of practice, associated standards and guidance material

· Documented organisational policies, manuals and induction programs

· Relevant community planning and development agreements, such as land care agreements

	Repair techniques 


	May include, but not limited to:
· Quick-set cement

· Cementitious material


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Planning and preparing work site
· Performing repair tasks according to manufacturer specifications and organisational requirements
· Checking work, restoring work site, storing equipment and completing documentation

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· OHS procedures

· Personal work site safety procedures
· Construction calculations
· Risk factors and potential hazards of minor structure construction and maintenance

· Equipment operation
· Formwork preparation and positioning
· Methods of repairing concrete, brick and stone structures
· Concrete placement techniques, including compaction
· Water to cement ratio of concrete

	Underpinning Skills


	Demonstrate skills to:

· Undertake minor repairs to structures
· Interpret plans, instructions and standard operating procedures
· Follow procedures and standards
· Use safety equipment and personal protective equipment
· Use tools and machinery
· Lay concrete
· Insert water stop or seal

· Identify hazards
· Perform work-related calculations
· Give and receive instructions
· Work effectively as part of a team
· Communicate with customers and other employees
· Use literacy skills in regard to verbal and written communication in the workplace

· Apply lock-out and tag-out procedures

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level ll

	Unit Title 
	 Operate Bore Fields and Groundwater Source Systems

	Unit Code
	EIS DSC2 15 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to operate bore fields and groundwater source systems. Monitoring the availability and quality of supply and control of water flows from the source are also required, in conjunction with the ability to apply legislative and organisational requirements.


	Elements
	Performance Criteria 

	1. 
Monitor water quality and supply of bore field or groundwater source.
	1.1. Work requirements or specifications, including required equipment are determined.

1.2. Designated locations within groundwater sources area are monitored according to agreed schedule and legislative and organisational requirements. 

1.3. Water depths are monitored according to agreed schedule and procedures.

1.4. Water samples are collected and recorded according to organisational requirements.

1.5. Water flow measurements are taken to determine demand and usage rates.

	2. 
Check source areas.
	2.1. Potential hazards to public and environment are identified and reported to relevant personnel.

2.2. Breaches of legislative and organisational requirements are identified and reported.

2.3. Public enquiries are responded in line with organisational requirements.

	3. 
Regulate and report flows.
	3.1. Flow control mechanisms are regulated according to organisational requirements to maintain system supply.

3.2. Data relating to system demand adjustments is produced according to organisational requirements. 


	Variable
	Range

	Equipment 
	May include, but not limited to:
· Electronic digital monitoring and metering systems

· Recording systems

· Communication equipment, including:

· Two-way radio

· Telephone
· Fax
· Basic hand and power tools

· On- and off-road vehicles

· Flow control and adjustment equipment

· Pumping systems, including:

· Submersible
· Centrifugal
· Multiple stage

· Deep well pumps

· Valving systems, including:

· Sluice
· Blade
· Gate
· Non-return

· Pressure reducing

· Water table level measuring devices

· Personal protective equipment

	Monitoring designated locations 
	May include, but not limited to:
· Interaction and communication with other employees, other authorities and general public

· Visual observation 

· Directing traffic and the public

· Implementation of reporting procedures that may also include procedures for implementation of by-laws, organisational policies and statutory requirements

	Legislative and organisational requirements 
	May include, but not limited to:
· Relevant federal and state legislation and regulations

· Codes of practice, associated standards and guidance material

· Documented organisational policies, manuals and induction programs

· Relevant community planning and development agreements, such as land care agreements


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Monitoring groundwater depth
· Taking and processing water samples ready for testing

· Taking and recording flow measurements
· Monitoring groundwater sources and surrounding area
· Reporting environmental problems and breaches
· Operating flow control and regulation devices
· Recording and reporting work activities

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· OHS standards and requirements

· Public and site safety
· System hydraulics and flushing
· System layout
· Lock-out procedures for mechanical and electrical installations
· Relevant utilities and service bodies

· Communication systems
· Environmental, landscape and ground structure of work area 
· Risk factors and potential hazards of groundwater source systems
· Well contaminants
· Equipment operation, capacity and limitations
· Effects of weather and conditions on operation of site or plant

· Sampling procedures
· Water flow measurement
· Control systems
· Basic types of bore construction and principles

	Underpinning Skills


	Demonstrate skills to:

· Identify and respond to operational problems
· Operate communications equipment

· Use tools and equipment
· Interpret plans, instructions and standard operating procedures
· Perform work-related calculations
· Follow procedures and standards
· Use safety equipment and personal protective equipment
· Identify hazards
· Give and receive instructions

· Communicate with customers and other employees
· Operate effectively as part of a team
· Measure water flows and water table levels
· Select and collect samples
· Identify control system faults
· Identify and prevent well contamination
· Adjust mechanical and electrical systems

· Use literacy skills in regard to verbal and written communication in the workplace
· Isolate mains and waterways

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Monitor and Report Water Extraction

	Unit Code
	EIS DSC2 16 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to monitor the extraction of water from waterways and water bodies and to report risks, compliance and complaints. This unit supports the attainment of skills and knowledge required for field staff with responsibility for ensuring that water extraction complies with water use legislation.


	Elements
	Performance Criteria

	1
Monitor designated areas.
	1.1. Water allocation management plan is used to check allowances in designated areas. 

1.2. Equipment is selected, checked and prepared to monitor water extraction.
1.3. Designated areas are monitored according to agreed schedule and organizational procedures. 

	2
Measure and monitor flow rates and usage.
	2.1. Flow meters and record data are monitored according to organizational and legislative requirements.

2.2. Water extraction is monitored for compliance with licensing and data recorded according to organizational requirements. 

2.3. Water levels are monitored and recorded.

	3
Identify and report risks, breaches and complaints.
	3.1. Risks to public, users and environment are identified and reported according to organizational procedures.

3.2. Breaches of relevant legislation are identified and reported.
3.3. Complaints from the public and users regarding water allocation and quality are investigated and reported.


	Variable
	Range

	Designated areas 
	May include, but not limited to:
· Urban locations, including:

· Rivers
· Weirs
· Dams
· Rural locations, including:

· Rivers
· Weirs
· Bores
· Springs

	Equipment 
	May include, but not limited to:
· Electronic digital monitoring and metering systems

· Recording systems

· Communication equipment, including:

· Two-way radio

· Telephone
· Fax
· Small marine craft

· Basic hand and power tools

· Lifting and winching equipment

· Computerised equipment

· On- and off-road vehicles

	Monitoring 
	May require:

· Interaction and communication with other employees, other authorities and general public

· Visual observation

· Implementation of reporting procedures that may also include procedures for implementation of by-laws, organisational policies and statutory requirements

	Organisational and legislative requirements 
	May include, but not limited to:
· Relevant federal and state legislation and regulations

· Codes of practice, associated standards and guidance material

· Documented organisational policies, manuals and induction programs

· Relevant community planning and development agreements, such as land care agreements

	Risks 
	May include, but not limited to:
· Contamination
· Bacterial growth

· Algal blooms

	Breaches 
	May include, but not limited to:
· Excessive use

· Siphoning
· Illegal connection

· Uncontrolled run-off


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Monitoring water extraction with reference to water usage legislation using relevant equipment
· Reading meters, recording data and performing calculations

· Identifying and reporting risks and breaches, and investigate complaints

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Effects of weather and conditions on operation of site or plant 
· System layout
· Relevant utilities and service bodies 

· Materials handling 
· Environmental, landscape and ground structure of river system and flood plains 
· Communication systems 
· Water flow measurement and calculations 
· Control systems 
· Equipment operation, capacity and limitations 

· Risk factors and potential hazards of surface water systems

	Underpinning Skills
	Demonstrate skills to:
· Identify and respond to operational problems
· Produce reports and logs 
· Use safety and personal protective equipment 
· Work effectively as part of a team

· Operate communications equipment 
· Isolate waterways 
· Follow plans, charts and instructions 
· Follow policies, procedures and standards 
· Calculate inflow and outflow rates 
· Give and receive instructions 
· Use literacy skills in regard to verbal and written communication in the workplace

· Communicate with customers and other employees

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


Occupational Standard: Dam Safety and Catchment Operation Level ll


	

	Unit Title 
	Demonstrate Care and Safe Practices

	Unit Code
	EIS DSC2 17 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to understand, apply and satisfy safe practices in a work-like context. It includes identifying and following procedures for hazards and risks, monitoring and maintaining cleanliness and tidiness in work activities, and reporting hazards and risks in appropriate ways. It may apply to general OHS requirements and specific workplace policies and procedures. 

	Elements
	Performance Criteria 

	1. 
Follow safe work procedure
	1.1. Typical hazards associated with working with water are found out and described.

1.2. Relevant OHS, hazard control procedures and strategies are checked to ensure safe work practices and used to assess ways to overcome identified hazards.

1.3. Safety procedures are checked and applied for reporting hazards in the work environment.

1.4. Personal protective clothing and equipment specified in safety and workplace procedures are used.

	2. Maintain personal wellbeing in a work environment
	2.1. Risks to personal wellbeing which may affect safe performance are assessed and procedures to address them followed.

2.2. Procedures are followed for maintaining a tidy and clean personal work area.

	3. 
Be aware of and report on safety of self and others
	3.1. Situations that may endanger own safety and that of other workers are identified and reported.

3.2. Incidents and injuries are dealt with promptly and reported to appropriate people to contact when a problem arises.

3.3. Activities are taken part in to foster safe working.

	4. 
Follow emergency procedures
	4.1. A range of emergencies are responded.

4.2. Emergency procedures are followed.

4.3. Help is got from team members and supervisors when needed.


	Variable
	Range

	Hazards 
	May include, but not limited to:
· Untidy work conditions, including poor hygiene practices and unnecessary obstacles and equipment in work areas

· Moving machinery

· Materials handling

· Working at heights

· Lifting objects

· Dangerous surfaces

· Movement of equipment, goods and vehicles

· Oxygen deficiency, toxic gases and confined spaces

· Volatile and toxic substances

· Live electrical conductors

· Sharps in water, including needles, glass and metal fragments

· Macerators and sharp mechanical devices

· Earth subsidence 

· Failure of support systems

· High pressure water jets

· Drowning

· Traffic

· Bush navigation and survival

	Hazard control procedures 
	May include, but not limited to:
· Emergency, fire and accident procedures

· Hazard identification and removal and hazard control

· Use of personal protective clothing and equipment

· Relevant manufacturer guidelines relating to the operation and use of equipment

· Safety regulations

· Safe use of chemicals and toxic substances

	Strategies 
	May include, but not limited to:
· Manual handling procedures

· Correct posture

· Safe lifting and bending

· Using appropriate personal protective clothing and equipment

· Good hygiene and health maintenance

	Personal protective clothing and equipment 
	May include, but not limited to:
· Gloves

· Masks

· Aprons

· Hair covering

· Uniform

· Safety headwear and footwear 

· Safety glasses

· Two-way radios

· High visibility clothing

	Risks to personal wellbeing 
	May include, but not limited to:
· Smoking, alcohol and drug use

· Lack of sleep

· Poor diet

· Lack of exercise

· Stress

· Not using appropriate methods when lifting or moving heavy objects

· Not wearing proper personal protective clothing

· Not using appropriate personal protective equipment

	Appropriate people 
	May include, but not limited to:
· Supervisors

· Team leaders

· Other persons authorised or nominated by the organisation

	Activities 
	May include, but not limited to:
· Problem solving meetings

· Suggestion schemes

· Regular communication with team leaders

· Training

· Information sessions

	Emergencies 
	May include, but not limited to:
· Accidents, including those that do not result in injury

· Injuries such as cuts, scalds and burns

· Health conditions such as fainting, asthma attacks and allergic reactions

· Spills and leakages of harmful gas and liquids

· Structural failures and breakages

· Fire

· Flooding

· Getting lost

· Power failures or shorts


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Identifying potential water assignment hazards

· Understanding and applying appropriate safety requirements and safe work practices

· Using appropriate personal protective clothing and equipment

· Understanding factors that contribute to personal wellbeing and explore their effect on safety and performance

· Understanding and applying procedures for proactively identifying and reporting potential and actual threats to safety
· Understanding and applying procedures for dealing with emergency situations

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Procedures related to safe work practices to be followed in specific locations

· Location hazards and ways to minimise or remove them

· Equipment, materials and activities and the processes and precautions for their use

· Personal protective clothing and equipment relevant to location and activity
· Relevant hygiene and safety standards

	Underpinning Skills


	Demonstrate skills to:

· Use literacy skills for interpreting safety information

· Use interpersonal and communication skills, including listening, questioning and receiving feedback

· Report activity and location hazards, OHS incidents and related action

· Solve or report problems identified when dealing with safety hazards and applying appropriate hazard control procedures

· Use personal protective clothing and equipment appropriate for safety risks
· Follow instructions

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Participate in Workplace Communication

	Unit Code
	EIS DSC2 18 0317

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes   required to gather, interpret and convey information in response to workplace requirements.


	Elements
	Performance Criteria

	1. Obtain and convey workplace information
	1.1. Specific and relevant information is accessed from appropriate sources.
1.2. Effective questioning, active listening and speaking skills are used to gather and convey information.

1.3. Appropriate medium is used to transfer information and ideas.

1.4. Appropriate non- verbal communication is used.

1.5. Appropriate lines of communication with supervisors and colleagues are identified and followed.

1.6. Defined workplace procedures for the location and storage of information are used.

1.7. Personal interaction is carried out clearly and concisely.

	2. Participate in workplace meetings and discussions
	2.1. Team meetings are attended on time.

2.2. Own opinions are clearly expressed and those of others are listened to without interruption.

2.3. Meeting inputs are made consistent with the meeting purpose and protocols established.

2.4. Workplace interactions are conducted in a courteous manner. 

2.5. Questions about simple routine workplace procedures and matters concerning working conditions of employment are asked and responded.

2.6. Meetings outcomes are interpreted and implemented.

	3. Complete relevant work related documents
	3.1. Range of forms relating to conditions of employment is completed accurately and legibly.

3.2. Workplace data is recorded on standard workplace forms and documents.

3.3. Basic mathematical processes are used for routine calculations.

3.4. Errors in recording information on forms/documents are identified and properly acted upon.

3.5. Reporting requirements to supervisor are completed according to organizational guidelines.


	Variable
	Range

	Appropriate sources
	May include, but not limited to:
· Team members

· Suppliers

· Trade personnel

· Local government and Industry bodies

	Medium
	May include, but not limited to:
· Memorandum

· Circular

· Notice

· Information discussion

· Follow-up or verbal  instructions & Face to face communication

	Storage
	May include manual filing and computer-based filing systems

	Protocols 
	May include, but not limited to:
· Observing meeting

· Compliance with meeting decisions

· Obeying meeting instructions

	Workplace interactions 
	May include, but not limited to:
· Face to face

· Telephone

· Electronic and two way radio

· Written including electronic, memos, instruction and forms, non-verbal including gestures, signals, signs and diagrams

	Forms 
	May include but not limited to personnel forms, telephone message forms, safety reports


	Evidence Guide

	Critical Aspects of Competency
	Demonstrates skills and knowledge to:

· Prepare written communication following standard format  of the organization

· Access information using communication equipment

· Make use of relevant terms as an aid to transfer information effectively

· Convey information effectively adopting the formal or informal communication

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Effective communication

· Different modes of communication 

· Written communication

· Organizational policies

· Communication procedures and systems

· Technology relevant to the enterprise and the individual’s work responsibilities

	Underpinning Skills
	Demonstrate skills to:

· Follow simple spoken language

· Perform routine workplace duties following simple written notices

· Participate in workplace meetings and discussions

· Complete work related documents

· Estimate, calculate and record routine workplace measures

· Do basic mathematical processes of addition, subtraction, division and multiplication

· relate to people of social range in the workplace

· Gather and provide information in response to workplace Requirements

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Work in Team Environment

	Unit Code
	EIS DSC2 19 0317

	Unit Descriptor
	This unit covers the skills, knowledge and attitudes to identify role and responsibility as a member of a team.


	Elements
	Performance Criteria

	1. Describe team role and scope
	1.1. The role and objective of the team are identified from available sources of information.

1.2. Team parameters, reporting relationships and responsibilities are identified from team discussions and appropriate external sources. 

	2. Identify own role and responsibility within team
	2.1. Individual role and responsibilities within the team environment are identified.

2.2. Roles and responsibility of other team members are identified and recognized.

2.3. Reporting relationships within team and external to team are identified.

	3. Work as a team member
	3.1. Effective and appropriate forms of communications are used and interactions undertaken with team members who contribute to known team activities and objectives.

3.2. Effective and appropriate contributions are made to complement team activities and objectives, based on individual skills and competencies and workplace context.

3.3. Protocols are observed in reporting using standard operating procedures.

3.4. Contribution is made to the development of team work plans based on an understanding of team’s role and objectives and individual competencies of the members.


	Variable
	Range


	 Role and objective of team 
	May include, but not limited to:
· Work  activities in a team environment with enterprise or specific sector

· Limited discretion, initiative and judgment maybe demonstrated on the job, either individually or in a team environment

	Sources of information
	May include, but not limited to:
· Standard operating and/or other workplace procedures

· Job procedures

· Machine/equipment manufacturer’s specifications and instructions

· Organizational or external personnel

· Client/supplier instructions

· Quality standards

· OHS and environmental standards

	Workplace context
	May include, but not limited to:
· Work procedures and practices

· Conditions of  work environments

· Legislation and industrial agreements

· Standard work practice including the storage, safe handling and disposal of chemicals

· Safety, environmental, housekeeping and quality guidelines


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Operate in a team to complete workplace activity

· Work effectively with others

· Convey information in written or oral form

· Select and use appropriate workplace language

· Follow designated work plan for the job

· Report outcomes 

	Underpinning Knowledge and Attitude
	Demonstrate knowledge of:

· Communication process

· Team structure

· Team roles

· Group planning and decision making

	Underpinning Skills
	Demonstrate skills to:

· Communicate appropriately, consistent with the culture of the workplace

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Develop Business Practice 

	Unit Code
	EIS DSC2 20 0317

	Unit Descriptor
	This unit covers knowledge, skills and attitude required to establish a business operation from a planned concept. It includes researching the feasibility of establishing a business operation, planning the setting up of the business, implementing the plan and reviewing operations once commenced, customer handling, developing and maintaining business relationships.


	Elements
	Performance Criteria

	1. Identify business opportunities and  business skills 
	1.1. The concept of paradigm shift and means of divergent thinking are elaborated and strategies to look beyond the boundaries are discussed.

1.2. Unusual business opportunities are identified.

1.3. Feasibility on business skills and personal attributes is assessed and matched against those perceived as necessary for a particular business opportunity.

1.4. New behavior on how problems can be the pivotal source of business opportunity is elaborated and experience taken.

1.5. Assistance sought with feasibility study of specialist and relevant parties is discussed, as required.

1.6. Impact of emerging or changing technology, including e-commerce, on business operations is evaluated.

1.7. Practicability of business opportunity is assessed in line with perceived business risks, returns sought, personal preferences and resources available.

1.8. Business plan is revised in accordance with the identified opportunities.

	2. Plan for the establishment of business operation
	2.1. Organizational structure and operations are determined and documented.

2.2. Procedures are developed and documented to guide operations. 

2.3. Financial backing is secured for business operation. 

2.4. Business legal and regulatory requirements are identified and compiled. 

2.5. Human and physical resources required to commence business operation are determined.

2.6. Recruitment and procurement strategies are developed.

	3. Implement business development  plan 
	3.1. Physical and human resources are obtained to implement business operation. 

3.2. Operational unit is established to support and coordinate business operation. 

3.3. Simulations on the development plan are well discussed and understood.
3.4. Implementation manual is discussed and understood.
3.5. Marketing the business operation is undertaken.

3.6. Monitoring process is developed and implemented for managing operation. 

3.7. Legal documents are carefully maintained and relevant records kept and updated to ensure validity and accessibility. 

3.8. Contractual procurement rights for goods and services including contracts with relevant people are negotiated and secured as required in accordance with the business plan.

3.9. Options for leasing/ownership of business premises are identified and contractual arrangements completed in accordance with the business plan.

	4. Review implementation process and take corrective measures
	4.1. Review process is developed and implemented for implementation of business operation.  

4.2. Improvements in business operation and associated management process are identified.

4.3. Identified improvements are implemented and monitored for effectiveness.

	5. Establish contact with customers and clarify needs of customer



	5.1. Persuasion strategies are developed and discussed. 

5.2. Welcoming customer environment is maintained and Customer is greeted warmly according to enterprise policies and procedures.

5.3. Information is provided to satisfy customer needs. 

5.4. Information on customers and service history is gathered for analysis.

5.5. Customer data is maintained to ensure database relevance and currency.

5.6. Customer needs are accurately assessed against the products/services of the enterprise.

5.7. Customer details are documented clearly and accurately in required format.

5.8. Negotiations are conducted in a business-like and professional manner.
5.9. Benefits for all parties are maximized in the negotiation through use of established techniques and in the context of establishing long term relationships.

5.10. The results of negotiations are communicated to appropriate colleagues and stakeholders within appropriate timeframes.

5.11. Opportunities to maintain regular contact with customers are identified and taken-up.

	6. Develop and Maintain Business Relationship
	6.1. Features and benefits of products/services provided by the enterprise are described/ recommended to meet customer needs.

6.2. Alternative sources of information/advice are discussed with the customer.

6.3. Information needed is pro-actively sought, reviewed and acted upon to maintain sound business relationships.

6.4. Agreements are honored within the scope of individual responsibility.

6.5. Adjustments to agreements are made in consultation with the customer and information shared with appropriate colleagues.

6.6. Relationships are nurtured through regular contact and use of effective interpersonal and communication styles.


	Variable
	Range

	Unusual Business opportunities
	May include, but not limited to:
· Public holidays

· Ceremonies

· Natural disaster

· Campaigns

	Business opportunities 
	May include, but not limited to:
· Expected financial viability

· Skills of operator

· Amount and types of finance available

· Returns expected or required by owners

· Likely return on investment

· finance required

· Lifestyle issues

	Business skills and personal attributes 

	May include, but not limited to:
· Technical and/ or specialist skills

· Managerial skills

· Entrepreneurial skills

· Taking calculated risk skills

· Willingness to take calculated risks

· Willingness to work under pressure

	Specialist and relevant parties
	May include, but not limited to:
· Chamber of commerce

· Financial planners and financial institution representatives, business planning specialists and marketing specialists 

· Accountants

· Lawyers and providers of legal advice

· Government agencies

· Industry/trade associations

· Online gateways

· Business brokers/business consultants

	Business risks 
	May include, but not limited to:
· Occupational health and safety 

· Environmental risks

· Relevant legislative requirements

· Security of investment

· Market competition

· Security of premises/location

· Supply and demand

· Resources available

	Human and physical resources 
	May include, but not limited to:
· Software and hardware

· Office premises and equipment

· Communications equipment

· Specialist services through outsourcing, contracting and consultancy

· Staff

· Vehicles

	Operational unit 
	May include, but not limited to different departments, sections, teams, divisions, etc. staffed with required personnel and equipped to service and support business

	Legal documents 
	May include, but not limited to:
· Partnership agreements, constitution documents, statutory books for companies (register of members, register of directors and minute books), certificate of Incorporation, franchise agreements and financial documentation, appropriate software for financial records

· Occupational Health and Safety (OHS)
· Recordkeeping including personnel, financial, taxation, and environmental

	Contracts with relevant people 
	May include, but not limited to:
· business owners, suppliers, employees, agents, land owners, distributors, customers or any person with whom the business has, or seeks to have, a performance-based relationship

	Negotiation techniques
	May include, but not limited to:
· Identification of goals, limits

· Clarification of needs of all parties

· Listening and questioning

· Non-verbal communication techniques

· Appropriate language and situation

· Bargaining

· Developing options

· Appropriate cultural behavior

· Confirming agreements

	Opportunities to maintain

regular contact 
	to maintain regular contact with customers May include, but not limited to:
· Informal social occasions

· Ceremonies

· Exhibitions

· Industry functions

· Association membership

· Co-operative promotions

· Program of regular telephone contact


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates knowledge and skills in:

· that a business operation has been planned and implemented from initial research of feasibility of the business  and completion of the plan, through implementing the plan and commencing operations

· the ability to evaluate the results of research and assess the likely viability and practicability of a business opportunity, taking into account the current business/market climate and resources available 

· treating customers in a courteous and professional manner 

· building and maintaining relationships to achieve successful business outcomes

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:
· Paradigm shift

· Unusual business opportunities

· Feasibility study

· Business structure

· Federal and regional government legislative requirements affecting business operations, especially in regard to OHS, EEO, industrial relations and anti-discrimination

· Procurement and recruitment strategy

· Operational unit

· Monitoring process

· Business systems and operations

· Relevant marketing, management, sales and financial concepts

· Options for financing

· Business premises and ownership

· Lease

· Methods for researching business opportunities

· Methods of identifying relevant specialist services to complement the business 
· Advertising and promotion 

· Distribution and logistics

· Terms and conditions in contractual agreement

· Record keeping duties

· Operational factors relating to the business (provision of professional services, products)

· Customer need assessment

· Source of information

· Operational knowledge of enterprise policies and procedures in regard to:

· customer service

· dealing with difficult customers 

· maintenance of customer databases

· allocated duties/responsibilities

· General knowledge of the range of enterprise merchandise and services, location of telephone extensions and departments/sections

· Basic operational knowledge of industry/workplace codes of practice in relation to customer service

· negotiation and communication techniques appropriate to negotiations that may be of significant commercial value

	Underpinning Skills
	Demonstrate skills of:
· Hunting and exploiting unusual business opportunities

· Interpreting legal requirements, company policies and procedures and immediate, day-to-day demands

· Conducting feasibility study

· Developing new behavior

· Using technology

· Marketing skills

· Business planning skills

· Entrepreneurial skills

· Time management skills

· Customer handling skills 

· Communication skills including questioning, clarifying, reporting, and giving and receiving constructive feedback

· Technical and analytical skills to interpret business documents, reports and financial statements and projections

· Ability to relate to people from a range of social, cultural and ethnic backgrounds and physical and mental abilities

· Problem solving skills to develop contingency plans 

· Using computers and software packages to record and manage data and to produce reports

· Interpreting business information, numeracy skills for data analysis to aid research

· Negotiation to conduct business activities

· Research to identify a business opportunity and to conduct a feasibility study

· Analytical skills to assess personal attributes and to identify business risks
· Observation skills for identifying appropriate people, resources and to monitor work

· Persuasion and networking skills

· Welcoming customers

· Information seeking skills to collect, organize and understand information related to collating and analyzing customer information to identify needs
· Establish diagnostic processes which identify and recommend improvements to customer service

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level II

	Unit Title 
	Standardize and Sustain 3S

	Unit Code
	EIS DSC2 21 0317

	Unit Descriptor
	This unit of competence covers the knowledge, skills and attitudes required by worker to standardize and sustain 3S to his/her workplace. It covers responsibility for the day- to-day operations of the workplace and ensuring that continuous improvements of Kaizen elements are initiated and institutionalized.


	Elements
	Performance Criteria

	1. Prepare for work.
	1.1. Work instructions are used to determine job requirements, including method, material and equipment.

1.2. Job specifications are read and interpreted following working manual.

1.3. OHS requirements, including dust and fume collection, breathing apparatus and eye and ear personal protection needs are observed throughout the work.

1.4. Safety equipment and tools are identified and checked for safe and effective operation.

1.5. Tools and equipment are prepared and used to implement 3S.

	2. Standardize 3S.
	2.1. Plan is prepared and used to standardize 3S activities.

2.2. Tools and techniques to standardize 3S are prepared and implemented based on relevant procedures.

2.3. Checklists are followed for standardize activities and reported to relevant personnel.

2.4. The workplace is kept to the specified standard.

2.5. Problems are avoided by standardizing activities.

	3. Sustain 3S.
	3.1. Plan is prepared and followed to standardize 3S activities.

3.2. Tools and techniques to sustain 3S are discussed, prepared and implemented based on relevant procedures.

3.3. Workplace is inspected regularly for compliance to specified standard and sustainability of 3S techniques.

3.4. Workplace is cleaned up after completion of job and before commencing next job or end of shift.

3.5. Situations are identified where compliance to standards is unlikely and actions specified in procedures are taken.

3.6. Improvements are recommended to lift the level of compliance in the workplace.

3.7. Checklists are followed to sustain activities and report to relevant personnel.
3.8. Problems are avoided by sustaining activities.


	Variable
	Range

	OHS requirements
	May include, but not limited to:
· Are to be in accordance with legislation/ regulations/codes of practice and enterprise safety policies and procedures. This may include protective clothing and equipment, use of tooling and equipment, workplace environment and safety, handling of material, use of firefighting equipment, enterprise first aid, hazard control and hazardous materials and substances.

· Personal protective equipment is to include that prescribed under legislation/regulations/codes of practice and workplace policies and practices.

· Safe operating procedures are to include, but are not limited to the conduct of operational risk assessment and treatments associated with workplace organization.

· Emergency procedures related to this unit are to include but may not be limited to emergency shutdown and stopping of equipment, extinguishing fires, enterprise first aid requirements and site evacuation.

	Safety equipment and tools
	May include, but not limited to:
· Dust masks/goggles

· Glove

· Working cloth

· First aid and safety shoes

	Tools and equipment
	May include, but not limited to:
· Paint                            

· Hook

· Sticker

· Signboard

· Nails

· Shelves

· Chip wood

· Sponge

· Broom

· Pencil

· Shadow board/Tools board

	Tools and techniques 
	May include, but not limited to:
· 5S Job Cycle Charts

· Visual 5S

· The Five Minute 5S

· Standardization level checklist

· 5S checklist 

· The five Whys and one How approach(5W1H)

· Suspension

· Incorporation and Use Elimination

	Relevant procedures
	May include, but not limited to:
· Assign 3S responsibilities

· Integrate 3S duties into regular work duties

· Check on 3S maintenance level

· OHS measures such as signage, symbols / coding and labeling of workplace and equipment

· Creating conditions to sustain your plans

· Roles in implementation

	Reporting
	May include, but not limited to:
· Verbal responses

· Data entry into enterprise database

· Brief written reports using enterprise report formats

	Relevant personnel
	May include, but not limited to:
· Supervisors, managers and quality managers

· Administrative, laboratory and production personnel

· Internal/external contractors, customers and suppliers

	Tools and techniques 
	May include, but not limited to:
· 5S slogans

· 5S posters

· 5S photo exhibits and storyboards

· 5S newsletter

· 5S maps

· 5S pocket manuals

· 5S department/benchmarking tours

· 5S months

· 5S audit

· Awarding system

· Big cleaning day

· Patrolling system May include, but not limited to:
· Top management Patrol

· 5S Committee members and Promotion office Patrol

· Mutual patrol
· Self-patrol
· Checklist and Camera patrols


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Discuss the relationship between Kaizen elements.

· Standardize and sustain 3S activities by applying appropriate tools and techniques.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Elements of Kaizen 

· Ways to improve Kaizen elements

· Benefits of improving kaizen elements

· Relationship between Kaizen elements 

· The fourth pillar of 5S 

· Benefits of standardizing and sustaining 3S 

· Procedures for standardizing and sustaining 3S activities 

· Tools and techniques to sustain 3S

· Relevant Occupational Health and Safety (OHS) and environment requirements

· Plan and report

· Method of communication

	Underpinning Skills


	Demonstrates skills of:

· improving Kaizen elements by applying 5S

· standardizing and sustaining procedures and techniques to avoid problems

· technical drawing

· procedures to standardizing 3S activities

· analyzing and preparing shop layout of the workplace

· standardizing and sustaining checklists 

· preparing and implementing tools and techniques to sustain 3S 

· working with others

· reading and interpreting documents

· observing situations 

· solving problems by applying 5S

· communication skills 

· preparing labels, slogans, etc.

· gathering evidence by using different means

· using Kaizen board properly in accordance the procedure 

· reporting activities and results using report formats 

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


NTQF Level III
	Occupational Standard:  Level III

	Unit Title 
	Use Computer Aided Drafting Systems To Produce Basic Engineering Drawings

	Unit Code
	EIS DSC3 01 0317

	Unit Descriptor
	This unit covers producing basic engineering drawings using a CAD system, under the direction of a supervisor.

This unit applies to the production of drawings according to defined parameters and predetermined specifications that include materials, tolerances, codes and other specifications. All work is conducted under supervision.

Standard CAD software would be used including inbuilt file management, macros and reports.


	Elements
	Performance Criteria

	1.
Prepare the CAD environment 
	1.1.
All relevant manuals, instructions and operating procedures for the CAD software are obtained in accordance with workplace procedures.

1.2.
The CAD package is booted up in accordance with workplace procedures.

1.3.
Screen display areas and basic parameters are set in accordance with instructions.

	2.
Produce a basic drawing/ Modify existing CAD drawings
	2.1.
Basic CAD drawings are created and guidance is sought as required.

2.2.
Drawings are prepared in accordance with AS 1100 or equivalent or in accordance with standard operating procedures.

2.3.
As required, CAD drawings are reviewed with supervisor and/or other designated staff in accordance with company procedures.

2.4.
Existing CAD drawings are located and modified by adding, deleting or changing drawing elements within that drawing.

	3.
Produce output
	3.1.
Drawing files are saved in the appropriate format in accordance with standard operating procedures.

3.2.
Drawing files are printed out using plotter or equivalent devices. 

3.1.
Programs and computer are shut down in accordance with workplace procedures.


	Variable
	Range

	Basic parameters
	May Include:-

· layer or level, line type, line width, colour and text format etc.

	Basic CAD drawings
	May Include:-

· the following characteristics: lines, arcs, circles, polygons, ellipses, hatching or filling of areas, text, dimensions and tangents

	Drawings 
	May Include:-

·  plans, diagrams, charts, circuits, systems or schematics.

	Equivalent devices
	May include:-

· ink jet printers or the like


	Evidence Guide

	Critical aspects of Competence
	 Assessment must  confirm appropriate knowledge and skills :-

that the candidate can competently and consistently perform all elements of the unit as specified by the criteria, including required knowledge, and be capable of applying the competency in new and different situations and contexts.

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· CAD program capabilities and processes

	Underpinning Skills
	Demonstrate skills in:

· reading and interpreting engineering specifications

· organising information

· using computer and peripherals 

· using CAD program

· preparing simple drawings in plane orthogonal, isometric projection or equivalent

	Resources Implication
	This unit may be assessed on the job, off the job or a combination of both on and off the job. Where assessment occurs off the job, then an appropriate simulation must be used where the range of conditions reflects realistic workplace situations.

	Assessment Methods
	Competency may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

	Context of Assessment
	Competency may be assessed in conjunction with any other units addressing the safety, quality, communication, materials handling, recording and reporting associated with producing basic engineering drawings using computer aided drafting systems, or other units requiring the exercise of the skills and knowledge covered by this unit.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Perform Water Industry Calculation

	Unit Code
	EIS DSC3 02 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to perform calculations for water industry related operations. This unit includes producing and interpreting charts and graphs.


	Elements
	Performance Criteria 

	1. Identify and Interpret formulae for process calculations
	1.1. Required calculation method is identified to suit the application, including selection of relevant arithmetic operations and/or formulae.

1.2. Units of measurement are identified and used correctly.

	2. 
Interpret and present graphical representations of mathematical information
	2.1. Information presented in mathematical symbols, graphs and charts is correctly interpreted. 
2.2. Information is presented clearly using mathematical symbols, graphs and charts.

	3. 
Perform calculations
	3.1. Formulae are used correctly to perform calculations.
3.2. Electronic calculators or spreadsheets are used to perform water industry calculations.


	Variable
	Range

	Arithmetic operations 
	May include, but not limited to:
· Addition, subtraction, multiplication and division

· Manipulation of decimals, fractions and mixed numbers

· Percentages

· Proportions and ratios

	Units of measurement 
	May include, but not limited to:
· Time - second

· Length -metre

· Mass – kilogram

· Volume – cubic metre

· Pressure - Pascal

	Graphs and charts 


	May include, but not limited to:
·  Bar and line graphs

· Multi parameter graphs

· Pie charts

· Control charts

	Calculations 
	May include, but not limited to:
· Areas and volumes 

· Perimeter and circumference

· Detention time

· Flow rate

· Loading rates

· Chemical dosages

· Laboratory results


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate  knowledge and skills of competence to:

· Select appropriate mathematical processes for workplace tasks
· Select and use appropriate electronic aids including calculators or computers
· Carry out calculations
· Estimate answers
· Interpret graphical representations of mathematical information

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Basic arithmetic operations 

· BODMAS principle – order of operation

· Metric units and conversions
· Percentages
· Ratio and proportions
· Averages
· Decimals and fractions
· Rounding off and estimations
· Reasons for ensuring that the units of each term are consistent with the formulae selected

· Techniques for estimating approximate answers
· Graphical representation of data
· Procedures for drawing "lines of best fit"
· Trends indicated by graphs or charts drawn including upper and lower limits

	Underpinning Skills


	Demonstrate skills to:

· Perform calculations using the  basic arithmetic operations - addition, subtraction, multiplication and division
· Use electronic calculators or spreadsheets to perform calculations
· Select and use the appropriate formulae for a given application
· Check calculated answer for accuracy

· Estimate answers
· Produce simple charts or graphs from given information or observations made
· Interpret graphical information

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard:  Dam Surveillance and Catchment Operation Level ll

	Unit Title 
	Participate in environmentally sustainable work practices

	Unit Code
	EIS  DCO3 03 0317

	Unit Descriptor
	This unit describes the performance outcomes, skills and knowledge required to effectively measure current resource use and to carry out improvements including reducing the negative environmental impact of work practices.

This unit requires the ability to access industry information, and applicable legislative and occupational health and safety (OHS) guidelines.

	Elements
	Performance Criteria

	1. 
Identify current resource use
	1.1 Identify workplace environmental and resource efficiency issues
1.2 Identify resources used in own work role

1.3 Document and measure current usage of resources using appropriate techniques

1.4 Record and file documentation measuring current usage, using technology (such as software systems) where applicable

1.5 Identify and report workplace environmental hazards to appropriate personnel

	2. 
Comply with environmental regulations
	2.1 Follow workplace procedures to ensure compliance
2.2 Report breaches or potential breaches to appropriate personnel

	3. 
Seek opportunities to improve resource efficiency
	3.1 Follow organizational plans to improve environmental practices and resource efficiency

3.2 Work as part of a team, where relevant, to identify possible areas for improvements to work practices in own work area

3.3 Make suggestions for improvements to workplace practices in own work area


	Variable
	Range

	Environmental and resource efficiency issues 
	May include:

· maximising opportunities to improve business environmental performance

· minimising environmental risks

· promoting more efficient production and consumption of natural resources, for example minimising waste by participating in or using a waste management system 

· using resources efficiently such as material usage, energy usage (seeking alternative sources of energy or energy conservation) or efficient water usage

	Appropriate techniques 
	May include:

· examining and documenting resources in work area

· examining invoices from suppliers

· examining relevant information and data

· measuring resource usage under different conditions

· reports from other parties involved in the process of identifying and implementing improvements

	Compliance 
	May include:

· meeting relevant laws, by-laws and regulations or best practice to support compliance in environmental performance and sustainability at each level as required (such as Environmental Protection or Biodiversity Conservation Act):

· international

· commonwealth

· state/territory

· local government

· industry

· organisation

	Organisational plans 
	May include:

· documented policies and procedures 

· work plans to minimise waste or to increase efficiency of resources such as a green office program, supply chain program for purchasing sustainable products or an environmental management framework

	Suggestions 
	May include ideas that help to:

· improve energy efficiency

· increase use of renewable, recyclable, reusable and recoverable resources

· maximise opportunities such as use of solar power or other alternative forms of energy, where appropriate

· prevent and minimise risks

· reduce emissions of greenhouse gases

· reduce use of non-renewable resources


	Evidence Guide

	Critical aspects of Competence
	 Must  demonstrate knowledge and skills competence of:

· accessing, interpreting and complying with a range of environment/sustainability legislation and procedural requirements relevant to daily responsibilities

· following organisational information to participate in and support an improved resource efficiency process and reporting as required

· developing and/or using tools such as inspection checklists, to collect and measure relevant information on organisation resource consumption, within work role

· identifying organisational improvements by applying efficient resource use to daily activities

· knowledge of environmental and resource hazards/risks.

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· environmental and resource hazards/risks

· environmental or sustainability legislation, regulations and codes of practice applicable to own work role

· OHS issues and requirements

· organisational structure, and reporting channels and procedures

· relevant environmental and resource efficiency systems and procedures

· sustainability in the workplace

· terms and conditions of employment including policies and procedures, such as daily tasks, employee and employer rights, equal opportunity.

	Underpinning Skills
	Demonstrate skills to:
· analytical skills to comply with all relevant legislation associated with job specifications and procedures

· communication and problem-solving skills to question, seek clarification and make suggestions relating to work requirements and efficiency

· communication and teamwork skills to recognise procedures; to follow instructions; to respond to change, such as current workplace environmental/sustainability frameworks; and to support team work and participation in a sustainable organisation

· literacy, numeracy and technology skills to interpret workplace information in relation to work role, and to document and measure resource use

· technology skills to select and use technology appropriate for a task.

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Implement and Monitor Environmental Procedures

	Unit Code
	EIS DSC3 04 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to identify and minimize the environmental impact of water industry work activities and follow defined OHS procedures, identify general environmental risks and implement, monitor and coordinate environmental licensing procedures. 


	Elements
	Performance Criteria

	1. Assess environmental requirements of specific project or site


	1.1. Site-specific environmental issues are identified and investigated with reference to relevant environmental legislation and standards.
1.2. Environmental risks and impacts are assessed and recorded.

1.3. Relevant environmental procedures for each environmental risk are identified.

	2. Implement environmental procedures
	2.1. Selected environment procedures are planned for site and relevant action is taken.

2.2. Environmental incidents are reported and applied and emergency procedures are coordinated.

2.3. Environmental incidents are recorded according to legislative and organizational requirements

	3. Report and review the application of environmental procedures


	3.1. Effects of selected environmental controls are monitored according to organizational requirements.

3.2. Environmental reporting procedures are completed for specific project or site.

3.3. Environmental risks, potential impacts and incidents are reported according to organizational requirements.

3.4. Regular reviews of environmental procedures are contributed.

3.5. Environmental procedures improvements are contributed.

	4. Relate environmental procedures to specific project or site


	4.1. Organization’s environmental procedures are identified and applied.

4.2. Relevant legislative, regulatory and licensing requirements are identified and applied.
4.3. Environmental risks and impacts at particular job sites identified and recorded according to organizational requirements.

4.4.  Work is planned, appropriate control measures incorporated to overcome identified risks, and required environmental outcomes is meet on specific project or site.

	5. Apply workplace OHS procedures
	5.1. Workplace OHS policies and procedures are recognized and understood.
5.2. OHS policies and procedures are applied in designated workplace.

5.3. Personnel with OHS responsibilities are identified and applied workplace procedures for managing OHS.

	6. Follow workplace procedures for hazard identification and risk control


	6.1. Potential hazards relating to specific jobs and roles within the workplace are identified and control measures are considered and assessed.

6.2. Hazards in relation to specific work or work areas are recognized and reported to designated personnel according to workplace procedures.

6.3. Workplace procedures and work instructions are followed for controlling risks.

6.4. Workplace procedures are followed for dealing with incidents, accidents and emergencies and complete appropriate reporting.


	Variable
	Range

	Environmental issues
	May include, but not limited to:
· Emissions to air

· Releases to and of water

· Releases to land

· Vibration and noise

· Disposal of waste

· Contamination of land

· Impact on communities

· Destruction of habitat

· Use of energy sources

· Waste generation processes and technologies

· Impact on culturally significant sites.

	Environmental

Legislation and standards
	May include, but not limited to:
· Federal, state or territory legislation

· Local government by-laws

· Relevant government and non-government policies and

· Regulations

· Community planning and development agreements, such

· As land care agreements

· Organizational policies and standards.

	Environmental risks and

impacts
	May include, but not limited to:
· Impact of mismanagement of chemicals

· Impact of mismanagement of biological agents

· Detrimental impact on limited water resources

· Spillage

· Waste disposal

· Detrimental impact on urban and non-urban water

· Catchment areas

· Detrimental impact on rivers, waterways and channels

· Unsatisfactory water and wastewater treatment processes

· Unsatisfactory trade waste treatment and disposal

· Processes

· Poor construction processes

	Legislative, regulatory

and licensing

requirements
	May include, but not limited to:
· Relevant federal legislation,

· Relevant state or territory legislation and regulations

· Relating to OHS that may include, but not limited to:
· Personal protective clothing and equipment

· Use of tools and equipment

· Workplace environment and safety

· Handling of materials

· Use of firefighting equipment

· Use of first aid equipment

· Hazard control and hazardous materials and substances

· Relevant local government by-laws

· Relevant government and non-government policies and   regulations

	Specific project or site


	May include, but not limited to:
· Buildings

· Plants

· Construction and maintenance sites

· Workshops

· Laboratories

· Bulk water storage sites

· Surface or groundwater sites

· Catchments

· Flood plains

· Irrigation sites

· Wetlands

· Drainage sites

· Waste disposal sites.

	Workplace OHS policies

and procedures
	May be:
· Informed by an address:

· Relevant federal and state or territory OHS legislation and

· Regulations

· Codes of practice, associated standards and guidance

· Material

· Documented organizational policies, manuals and induction programs.

	Personnel with OHS

responsibilities
	May include, but not limited to:
· Team leaders and workplace supervisors

· Nominated OHS representatives

· Members of OHS workplace committees.

	Potential hazards

relating to specific jobs


	May include, but not limited to:
· Those associated with working:

· In confined spaces

· At height

· With hazardous substances

· With electricity

· With plant and equipment

· Specific hazards relating to the water industry, including:

· Engulfment hazards

· Hygiene (wastewater treatment)

·  Needles in public recreation areas (dams).

	Workplace procedures


	May include, but not limited to:
· Hazard policies and procedures

· Emergency, fire and accident procedures

· Senior first aid

· Practical emergency response techniques

· Basic incident management

· Procedures for the use of personal protective clothing and

Equipment

· Hazard identification and issue resolution procedures

· Tag-out

· Lock-out

· Confined space entry permits

· Job procedures and work instructions

· Job Evaluation Safety Analysis (JESA)
· Job Safety Analysis (JSA).

	Materials
	May include, but not limited to:
· Environmental Legislation and standards 
· Legislative, regulatory and licensing requirements 
· Workplace OHS policies and procedures 

	Tools and equipment
	May include, but not limited to:
· Office equipments


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Identify and investigate environmental issues
· Assess and report environmental risks
· Apply suitable environmental procedures as required
· Manage and report environmental incidents
· Monitor and review effectiveness of environmental

Procedures
· Contribute to continuous improvement of environmental
Procedures
· Complete relevant workplace documentation

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Relevant legislative requirements and responsibilities

· Organizational procedures
· Standard operating procedures
· Environmental management procedures
· Control procedures for environmental risks and incidents
· Water cycle
· Ecologically sustainable development
· Heritage conservation
· Primary agencies involved in drinking water quality management

· Water quality performance indicators
· Overview of water supply system
· Water hazardous agents and preventative strategies
· Community and agency roles and responsibilities in monitoring water quality
· Risk assessment procedures

· Environmental impact assessment
· Recording and reporting procedures.

	Underpinning Skills


	Demonstrates skills to:

· Access, interpret and apply relevant legislative responsibilities
· Communicate the application of environmental plans and procedures within the workplace

· Monitor and coordinate environmental procedures
· Access, interpret and apply relevant standard operating procedures
· Interpret and apply environmental policies, plans and procedures
· Apply control procedures to environmental risks and incidents

· Assess environmental risks at work site
· Use literacy skills in regard to verbal and written communication in the workplace
·  report and record environmental procedures

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Monitor and Schedule Water Deliveries 

	Unit Code
	EIS DSC3 05 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to schedule water deliveries for irrigation and/or domestic and stock supply systems, including monitoring flows, analysing data, coordinating hydraulic processes and compiling operational reports.


	Elements
	Performance Criteria 

	1. Schedule water deliveries.
	1.1. Identify and record customer water orders.

1.2. Analyse water orders to determine water delivery and flow rate requirements.

1.3. Water deliveries are scheduled to meet flow rate requirements and organizational standards for channel balance and capacity restraints. 

	2. 
Monitor water delivery.
	2.1. Channel flow rate, regulation and delivery are monitored according to customer requirements.

2.2. Delivery performance records are maintained according to organizational requirements.

2.3. System performance is analysed using system data and recorded to determine actual and planned performance.

	3. 
Coordinate and control water delivery.
	3.1. System adjustments are calculated according to demand and organizational requirements.

3.2. Flow regulation, channel levels, security of flow devices and settings are coordinated according to demand and organizational requirements.

	4. 
Compile reports and records of water delivery.
	4.1. Reports from system performance data are compiled according to organizational requirements.

4.2. Appropriate measurements and delivery records are maintained according to organizational requirements.


	Variable
	Range

	Scheduling water deliveries 
	May include, but not limited to:
· Interaction and communication with:

· Team members

· Other authorities and The general public

· Implementation of reporting procedures that may also include:

· Procedures for the implementation of by-laws

· Organizational policies

· Standard operating procedures

· Statutory requirements


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate  knowledge and skills of competence in:

· Analysing volumes and flow rates required for water deliveries
· Preparing schedules for water deliveries from customer orders

· Monitoring and regulating system performance
· Adjusting system according to demand
· Coordinating flow regulating devices
· Completing relevant documentation

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· System hydraulics

· Impact of the principles of hydraulics on the operation of flows

· Coordination processes

· Principles of scheduling

· System layout

· System operations

· Policies and standard operating procedures

· Communication systems

· Lock out procedures for mechanical and electrical installations

· Environmental aspects of irrigation and/or stock and domestic supply system asset infrastructure

· Safety procedures

· Environment, landscape and ground structure of work area

· Risk factors and potential hazards of irrigation and/or domestic and stock supply systems

· Equipment operation, capacity and limitations

· Effects of weather and conditions on operation of site plant

· Water flow calculations

· Flow measurement procedures

· Gravity and Control systems

	Underpinning Skills


	Demonstrate skills to:

· Identifies and responds to operational problems

· Produces basic reports and logs

· Operates communications equipment

· Gives and receives instructions

· Follows plans, charts and instructions

· Uses safety equipment and personal protective equipment

· Communicates with customers and other employees

· Works effectively as part of a team

· Performs work related calculations

· Operates irrigation and/or domestic stock supply system

· Checks channel flow

· Identifies control system faults

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Monitor and Coordinate Catchment Operation

	Unit Code
	EIS DSC3 06 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to inspect and monitor catchment areas, monitor flows, storage and coordinate catchment processes. The ability to collect data and samples, monitor and adjust regulatory systems, identify and investigate catchment problems and produce technical reports is essential to performance. 


	Elements
	Performance Criteria 

	1. 
Inspect and monitor catchment operations.
	1.1. Routine inspections of catchment areas are scheduled to identify water quality risks according to organizational and statutory requirements.

1.2.  Catchment area usage are monitored and breaches of provisions identified/verified and reported

1.3.  Catchment data is collected, analysed and reported according to organizational requirements.

1.4.  Water samples are collected and recorded according to organizational and statutory requirements.

1.5.  Activities within the catchment area are monitored and reported according to organizational and statutory requirements.

1.6.  Required safety equipment, including personal protective equipment are correctly selected, fitted and used.

1.7.  Monitoring and testing programs are applied according to organizational procedures

	2. 
Monitor inflows and outflows.
	2.1. Flow regulating systems are inspected and required adjustments  determined to meet demand.

2.2. Flow into and conditions of catchment areas are monitored according to legislative and organizational requirements

2.3. Requirements are identified, verified and reported.

	3. 
Operate and coordinate catchment processes.
	3.1. If appropriate, report problems within catchment areas  are identified and addressed according to organizational requirements

3.2. Processes are monitored and coordinated to maintain the parameters of operation.

3.3. Processes are integrated to improve source performance according to organizational requirements.

3.4. Investigation results and action taken are reviewed according to organizational requirements.

3.5. Reports and logs from catchment inspections are compiled and maintained according to organizational requirements.

	4. 
Complete documentation.
	4.1. Investigation results are reviewed and used according to organizational requirements.

4.2. Reports are compiled from catchment inspections according to organizational requirements.


	Variable
	Range

	Inspections 
	May require:

· Interaction and communication with other employees, other authorities and the general public

· Visual observation

· Implementation of reporting procedures including: 

· Procedures for the implementation of by-laws

· Organizational policies

· Standard operating procedures

· Statutory requirements

	Water quality risks 
	May include, but not limited to:
· Herbicide run-off

· Waste disposal 

· Dead and decaying wildlife and stock animals

· Animal and bird faeces

· Corrosion of plant and equipment

	Organizational and statutory requirements 
	May include, but not limited to:
· By-laws and organizational policies

· Standard operating procedures

· Environment protection

· Occupational health and safety, including use of personal protective equipment

· Dangerous goods and hazardous substances

· Road signage

· Electrical

· Dangerous goods

· World Health Organisation standards

· Ethiopian Drinking Water Guidelines

· Ethiopian National Committee on Large Dams guidelines

	Catchment data 
	May include, but not limited to:
· Aerial photographs

· Satellite photographs

· Catchment officer/ranger reports

	Testing programs
	May include, but not limited to:
· Sampling and testing procedures

· Testing medium

· Frequency

· Sampling locations and Testing variables

	Flow regulating systems 
	May include, but not limited to:
· Pumping systems

· Valve systems

· Control systems

· Emergency overflow and diversion systems


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Inspecting catchment areas and identifying water quality risks 

· Monitoring catchment and collecting and reporting catchment data 

· Collecting samples

· Inspecting and adjusting flow regulating systems

· Identifying and reporting on flows into the catchment area

· Assessing and reporting on the condition of the catchment area

· Identifying and addressing risks and hazards

· Monitoring and integrating catchments processes

· Completing documentations

· Implementing actions resulting from investigations

· Identifying catchment management requirements

· Identifying stakeholder requirements and environmental

· Factors that affect water storage catchment areas

· Implementing monitoring and testing programs

· Monitoring usage

· Investigating and reporting on breaches

· Reporting on monitoring activities

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Inspection of catchments

· Coordination processes

· System layout

· System processes

· Environmental aspects of catchment areas

· Safety procedures

· Policies and standard operating procedures

· A general understanding of water and wastewater treatment and the effect of floods on these systems

· Ethiopian Drinking Water Guidelines

· Hazardous substances handling

· Communication systems

· Risk factors and potential hazards involved with catchment area processes, equipment operation, capacity and limitations

· Effects of weather and conditions on operation of catchment areas

· Pumping and valve systems

· Control systems

· Pest control specifications

· Relevant historical records

· Relevant legislation

· Advanced technology

· Range of appropriate measuring and testing procedures

· Investigation procedures

· Relevant utilities and service bodies

· Risk management principles

· Equipment operation, capacity and limitations

	Underpinning Skills


	Demonstrate skills to:

· Solve operational problems
· Produce reports and logs
· Use safety equipment and personal protective equipment
· Use pest eradication equipment
· Calculate flow and capacity

· Coordinate safety surveillance
· Interpret plans
· Interpret plans, policies and standard operating procedures
· Communicate with employees and customers
· Use communication equipment
· Give and receive instructions
· Identify control system faults

· Identify water quality risks and prepare protection strategies
· Coordinate measuring and testing activities
· Conduct investigations
· Assess environmental impact
· Use literacy skills in regard to verbal and written communication in the workplace

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title
	Implement and Monitor Surface Water System Operation

	Unit Code
	EIS DSC3 07 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to coordinate and monitor the operation of surface water systems, ensuring that Surface Water Management Plan (SWMP) performance measures are met, environmental issues are addressed and a source of supply is maintained.

This unit covers the knowledge, attitudes and skills required to implement the management plan for surface water to ensure environmental considerations are met and source of supply is maintained.


	Elements
	Performance Criteria

	1. Confirm SWMP performance measures
	1.1. Water flow requirements in surface water sources are identified.
1.2. Water usage, water flow and water quality are monitored according to surface water management plan.
1.3. Water quality and quantity requirements, including release rates are determined

1.4. Environmental factors affecting surface water quality are identified, monitored and reviewed.
1.5. Performance measures for the plan and operations are identified.

1.6. Historical information are accessed and evaluated and stakeholders consulted, as required.

	2. Implement, Monitor and coordinate testing program and performance of assets


	2.1. Performance measures of surface water management plan are confirmed.

2.2. Monitoring and testing programs are designed and implemented

2.3. Assets are monitored to ensure performance meets specifications in SWMP.

2.4. Current and potential problems are identified and investigated with test results and report results and recommendations.

2.5. Maintenance programs are implemented to meet current and potential problems on schedule

2.6. Equipment including PPE are selected and utilized following OHS procedures

2.7. Assets are monitored to ensure performance meets specifications in river system management plan


	3. Monitor, coordinate and evaluate performance of surface water management plans


	3.1. Objectives of management and implementation plans and 
3.2. Parameters for water usage and quality are reviewed.

3.3. Deviations of planned water usage, water quality and management plan procedures are identified, investigated and reported according to SWMP.

3.4. Recommendations for changes are made to plan objectives, plan procedures, and usage and quality parameters.

3.5. Advice and guidance are provided to water users and stakeholders.
3.6. Water usage and quality are tested and monitored.

3.7. Processes are coordinated to meet SWMP requirements and targets.

3.8. Action is  taken to optimise system performance

3.9. Monitoring data are analyzed, recorded and reported according to organizational procedures and statutory requirements

3.10. Current or potential problems are identified and reported

	4. Confirm performance measures in river system management plan
	4.1. Water flow requirements, water quality and quantity requirements are determined and evaluated.

4.2. Environmental factors that affect water flows and quality are identified.

4.3. Performance measures are identified for plan and operations.

	5. Report on monitoring and implementation activities


	5.1. Deviations from surface water management plan are identified and reported.

5.2. Objectives of management and implementation plans are reviewed and reported.

5.3. Recommendations are made for changes to plan objectives.


	Variable
	Range

	Water flow requirements
	May include, but not limited to:
· Usage and environment allocations

· Licenses

· Legislation

· Enterprise policies

	Surface water sources


	May include, but not limited to:
· Dams and reservoirs

· Weirs

· Rivers

· Lakes

· Creeks and streams

· Wetlands

· Off stream storage

· Catchment areas

· Storage tanks

	Water usage, water flow

and water quality
	May include, but not limited to:
· Usage and environment allocations

· Licenses

· Legislative requirements

· Enterprise policies

·  Cost-benefit analysis

	Environmental factors affecting surface water

	May include, but not limited to:
· Environmental flow requirements

· Catchment usage and management

· Weather and climate

· Rainfall run-off

· Chemicals

· Salinity

· Nutrients

· Reservoir operations

· Natural events

	Performance measures
	May include, but not limited to:
· Setting targets and objectives for quantity and quality

· Stakeholders

· Future use

	Historical information
	May include, but not limited to:
· Hydrological information

· Previous monitoring studies

· Geological data

· Hydro-geological data

· Land use studies

· Environmental management studies

· Anecdotal information from land owners

	Stakeholders 
	May include, but not limited to:
· Water consumers

· Government

· Water authorities

· Environmental departments

· General public

· Interest groups

· Industry sectors, such as extractive industry

	Monitoring and testing

programs 
	May include, but not limited to:
· Resource yields

· Resource status

· Flow rates

· Testing procedures

· Testing medium

· Testing frequency

· Sampling locations

· Testing variables

· Land use changes

	Equipment
	May include, but not limited to: 

· Electronic monitoring and metering systems

· Manual chart-recording systems

· On and off-road vehicles

· Communication equipment

· Personal protective equipment

	Users and stakeholders
	May include, but not limited to:
· Water consumers

· Government

· Water authorities

· Environmental departments

· Recreational users of area

· Interest groups

· Industry

· Extractive industry


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate skills and knowledge of competence in:

· Identifying water flow, quality and quantity requirements
and environmental factors that may affect these
· Identifying surface water system performance measures

from SWMP
· Gather, interpret and synthesize information to underpin
implementation of surface water management plan
·  monitor and evaluate outcomes of surface water

management plan
· Access historical information

· Provide advice about water usage and communicate with
stakeholders and users
· Conducting or supervising asset monitoring and testing programs
· Design and implement testing processes and programs
scheduling asset maintenance programs
· Conducting or supervising testing and monitoring of water

usage and water quality
· Coordinating processes to meet targets and optimize
system performance
· Analyzing data, completing records and producing reports
· Identifying and reporting current and potential problems and recommendations for future action.

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Relevant legislation
· Relevant enterprise policies
· Measuring and testing procedures
· Investigation procedures
· Risk management principles
· Surface water systems
· Customer expectations and requirements

· Climatic and weather characteristics and impacts
· Hydraulic analysis

	Underpinning Skills
	Demonstrate skills to:

· Interpret and apply legislation and policies
· Coordinate measuring and testing activities
· Communicate effectively with stakeholders and users

· Make decisions based on analysis of data
· Conduct site inspections
· Lead work teams
· Assess personal and team performance
· Perform system calculations
· Conduct investigations
· Identify problems
· Assess environmental impact
· Use literacy skills in regard to verbal and written communication in the workplace

· Use personal protective equipment
· Gather, interpret and synthesize information to underpin implementation of surface water management plan, including historical data, current legislation and standards, stakeholder views, and water quantity and quality test results

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title
	Inspect and Coordinate the Operation of Surface Water Systems

	Unit Code
	EIS DSC3 08 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to inspect and coordinate the operation of surface water systems and to measure and reporting on surface water usage and system performance. 

The ability to collect data and samples, monitor and adjust regulatory systems, coordinate system performance and produce technical reports are essential to performance.


	Elements
	Performance Criteria

	1. Inspect and report on surface water system performance and usage


	1.1. Routine inspections of surface supply areas are scheduled and completed.
1.2. Data on system capacity and flow are collected and recorded according to legislative and organizational requirements.

1.3. Water samples are collected and recorded according to organizational requirements.

1.4.  Required safety equipment, including personal protective equipment are selected, fitted and used.

	2. Monitor inflows, outflows and releases
	2.1. Flow regulating systems are inspected and adjustments made to meet demand requirements.

2.2. flows are monitored and diversions or extractions coordinated to control usage.

2.3.  Meters are read and volumes recorded.

	3. Operate and coordinate system performance


	3.1. Process faults and operational conditions are addressed and recorded according to organizational requirements.

3.2. Process performance is optimized according to organizational requirements.

	4. Complete documentation
	4.1. Inspection results are recorded according to organizational requirements.

4.2.  Data from inspection results are reported according to organizational requirements.


	Variable
	Range

	Inspections 
	May include, but not limited to:
· Interaction and communication with other employees, other authorities and general public

· Visual observation

· Implementation of reporting procedures that may also include procedures for implementation of by-laws, organizational policies, standard operating procedures and statutory requirements.

	Surface supply areas


	May include, but not limited to:
· Direct catchment areas

· Rural locations

	Legislative and

organizational

requirements 
	May include, but not limited to:
· By-laws and organizational policies

· Standard operating procedures

· Environment protection

· OHS, including use of personal protective equipment

· Hazardous substances

· Road signage

· Electrical

· Dangerous goods

· World Health Organization standards

· Ethiopian Drinking Water Guidelines

· Ethiopian National Committee on Large Dams guidelines.

	Flow regulating systems


	May include, but not limited to:
· Gravity fed systems

· Pumping systems

· Valving systems

· Control systems

· Gated storages

· Emergency overflow and diversion systems

· Inspection chambers

· Metered pits and flow chambers.

	Materials
	May include, but not limited to:
·  Legislative and organizational requirements

	Tools and equipment
	May include, but not limited to:
· Flow regulating system device
· Office equipments


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Inspect surface supply areas
· Collect and record data
· Collect samples
· Inspect and adjust flow regulating systems
· Monitor flows
· Coordinate diversions and extractions
· Read meters

· Identify and report faults
· Integrate processes
· Complete relevant documentation.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Potential operational problems and their level of risk
· Methods and instruments for conducting inspections

· Systems for data collection and reports
· Methods for collecting and analyzing data

· OHS procedures

· Methods for calculating flow and capacity
· Surveillance methods and technology
· Principles for interpreting plans
· Techniques for communicating with employees and customers

· Properties of stored water
· Principles of hydraulics
· Details of system layout
· Operation of relevant control systems
· Equipment operation
· Relevant utilities and service bodies
· Hazardous materials handling techniques
· Risk management techniques
· Relevant legislation and organisation procedures

	Underpinning Skills


	Demonstrate skills to:

· Identify operational problems
· Coordinate inspections
· Produce reports
· Collect and analyse data
· Use safety equipment and personal protective equipment
· Calculate flow and capacity

· Coordinate surveillance
· Interpret plans
· Communicate with employees and customers
· Use communication systems
· Give and receive instructions
· Use literacy skills in regard to verbal and written communication in the workplace
·  identify control system faults.

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title
	Operate and Monitor Ground Water Regulation and  System Usage

	Unit Code
	EIS DSC3 09 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to inspect, regulate, operate, measure and report on groundwater systems.

This unit of competence describes the outcomes required to coordinate and monitor the utilization of groundwater considering performance measures of Ground Water Management Plan (GWMP) and addressing environmental issues


	Elements
	Performance Criteria

	1. Inspect groundwater source performance and usage
	1.1. Routine inspections of groundwater bores are carried out according to legislative and organizational requirements.

1.2. Data on groundwater usage and bore levels are collected and recorded according to organizational requirements.

1.3. Water samples are collected and recorded according to organizational requirements. 

1.4. Safety and personal protective equipment are selected and used as required.

	2. Operate processes
	2.1. Pumps and meters are checked and monitored

2.2. Test bore pumps and flow meters are checked to determine and maintain accuracy. 

2.3. Pumps and flow meters are adjusted to conform to allocation permit. 

2.4. Extraction volumes are measured and recorded.

2.5. Extraction volumes are checked for compliance with entitlement.

	3. Confirm GWMP performance measures


	3.1. Groundwater management requirements are identified.

3.2. stakeholders requirements that affect groundwater quality, quantity and conservation  are determined

3.3. Historical groundwater information is gathered and applied as required.

3.4. Water quality and quantity requirements are identified.

3.5. Environmental and development factors that impact on groundwater are identified.

	4. Monitor and coordinate processes
	4.1. Monitoring and testing programs are conducted.

4.2. Groundwater usage and quality according to GWMP are monitored.

4.3. Breaches of usage provisions and changes to quality parameters are investigated and reported.

	5. Monitor performance of assets


	5.1. Assets are monitored to ensure performance meets specifications in plan.

5.2. Personal protective equipment are fitted and used.

5.3. Maintenance programs are scheduled to meet current and potential problems.

	6. Complete documentation and report on  groundwater regulation and system usage
	6.1. Inspection results are recorded according to organizational procedures

6.2. Source data are reported to meet organizational requirements.

6.3. Coordination and monitoring data are analyzed according to organizational procedures and statutory requirements.

6.4. Current and potential problems are identified and investigated. 

6.5. Investigation results and recommendations are reported.


	Variable
	Range

	Inspections 
	May include, but not limited to:
· Interaction and communication with other employees,

· Other authorities and general public

· Visual observation

· Implementation of reporting procedures that may also include procedures for implementation of by-laws, organizational policies and statutory requirements

	Legislative and organizational requirements
	May include, but not limited to:
· Organizational policies

· Standard operating procedures

· Environment protection

· OHS procedures

· Hazardous substances

· Mines and subsidence

· Road signage electrical

· Dangerous goods

·  World Health Organization

	Stakeholders 
	May include, but not limited to:
· Water consumers

· Government

· Water authorities

· Environmental departments

· General public

· Interest groups

· Industry sectors, such as extractive industry

	Historical groundwater

information 
	May include, but not limited to:
· Relevant geological data

· Hydro-geological data

· Hydrological information

· Previous monitoring studies

· Land use studies

· Environment management studies

	Environmental and

development factors 


	May include, but not limited to:
· Human interaction

· Absorption

· Pollutants

· Nutrients

· Salinity

· Cultural aspects

· Land use

· Other human activity

· Vegetation

· Urban growth

· Industry growth

	Monitoring and testing programs 
	May include, but not limited to:
· Resource yield

· Testing procedures

· Testing medium

· Frequency

· Quality requirements

· Geophysical work

· Modeling

· Surveys

· Water quality and Other variables

	Organizational

Procedures and

Statutory requirements
	May include, but not limited to:
· Relevant federal, state or territory legislation

· Relevant local government by-laws

· Ethiopian Drinking Water Guidelines


	Evidence Guide 

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Inspecting groundwater bores

· Collecting and recording data

· Collecting samples

· Testing and adjusting pumps and flow meters to produce required flows

· Recording extraction volumes and check for compliance
· Completing relevant documentation

· Identifying groundwater management requirements,

· Including water quality and quantity requirements

· Identifying stakeholder requirements and environmental

and development factors that affect groundwater

· Implementing ,monitoring and testing programs

· Monitoring groundwater usage and quality

· Investigating and reporting on breaches

· Monitoring assets performance

· Scheduling asset maintenance programs

· Analyzing and reporting asset performance data

· Identifying, investigating and reporting current and

· Potential asset problems, including recommendations 

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Properties of stored water

· Communication systems

· Principles of hydraulics

· System layout

· Control systems

· Equipment operation

· Relevant utilities and service bodies

· Hazardous materials handling

· Effects of weather and conditions on bulk water assets

· Principles of soil mechanics

· Concrete structure, strengths and deterioration

· Construction procedures

· Risk management techniques

· OHS procedures and  personal work site safety 

· Legislative and organizational requirements

· Relevant legislation, including environmental legislation

· Relevant enterprise policies

· Range of appropriate measuring and testing procedures

· Investigation procedures

· Customer expectations and requirements

· Groundwater analysis procedures

	Underpinning Skills
	Demonstrate skills to:

· Solve operational problems
· Produce reports
· Calculate flows
· Equipment operation
· Undertake source inspections
· Follow standard operating procedures
· Communicate with employees and customers

· Use communication equipment
· Give and receive instructions
· Identify control system faults
· Use safety equipment and personal protective equipment
· Identify potential sources of contamination
· Interpret and apply legislation and policies
· Coordinate measuring and testing activities

· Conduct investigations
· Assess environmental impact
· Use literacy skills in regard to verbal and written communication in the workplace 

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Inspect and Report River Regulation Operations

	Unit Code
	EIS DSC3 10 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to inspect and monitor river systems, coordinate river system operations and measure and report on river flows, including flood plains and river environments. The ability to collect data and samples, monitor and adjust regulatory systems, identify and investigate river system problems and to produce technical reports which are essential to performance.


	Elements
	Performance Criteria 

	1. 
Inspect and monitor system performance and usage.
	1.1. Routine inspections of rivers or waterways are scheduled and problem reporting is monitored according to organizational and statutory requirements.

1.2. Data relating to the condition of the river system and usage is collected and reported according to organizational requirements.

1.3. The collection and recording of water samples are monitored according to organizational procedures and equipment used.

1.4. Water quality is monitored according to organizational requirements.

	2. 
Regulate flows.
	2.1. Flow regulating systems are inspected and determined and adjustments required to meet demand applied.

2.2. River flows are regulated according to organizational requirements.

	3. 
Operate and coordinate processes.
	3.1. Conditions of the river system are identified, addressed and reported according to organizational requirements.

3.2. Processes are integrated to improve river system performance according to organizational and statutory requirements.

3.3. Flood plain data is received, analysed and reported according to organizational requirements.

	4. 
Complete documentation.
	4.1. Investigation results are reviewed and actioned according to organizational requirements.

4.2. Reports are compiled from river system data to meet organizational requirements.


	Variable
	Range

	Inspections 
	May require:

· Interaction and communication with other employees, other authorities and the general public

· Visual observation

· Implementation of reporting procedures that may also include procedures for the implementation of by-laws, organizational policies, standard operating procedures and statutory requirements

	Organizational and statutory requirements 
	May include, but not limited to:
· By-laws and organizational policies

· Standard operating procedures

· Environment protection

· Occupational health and safety, including use of personal protective equipment

· World Health Organisation standards

· Relevant Standards

· Manufacturer's standards and specifications

· Drinking Water Guidelines

	Equipment used 
	May include, but not limited to:
· Electronic monitoring and metering systems

· Manual chart recording systems

· On- and off-road vehicles

· Marine craft

· Personal protective equipment

· Communication equipment

	Flow regulating systems 
	May include, but not limited to:
· Pumping systems

· Valve systems

· Control systems


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate  knowledge and skills of competence in:

· Inspecting rivers and waterways 
· Monitoring river systems and collecting and reporting data 
· Collecting samples
· Inspecting and adjusting flow regulating systems

· Assessing and reporting on the condition of the river system area
· Analysing flood plain data 
· Monitoring and integrating river system processes
· Completing documentation
· Implementing actions resulting from investigations

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· River flow regimes
· Coordination processes
· Environmental aspects of river systems
· System processes
· Safety procedures
· Policies, standard operating procedures and legislation
· Communication systems
· Risk factors and potential hazards involved with river systems

· Equipment operation, capacity and limitations
· Effects of weather and conditions on operation of river systems
· Pipes and fittings
· Pumping and valve systems
· Control systems
· Pest control specifications

	Underpinning Skills


	Demonstrate skills to:

· Solve operational problems
· Produce reports and logs
· Collect and analyse data
· Use safety equipment and personal protective equipment
· Use marine craft
· Interpret plans, policies, procedures and standards
· Communicate with employees and customers

· Use communication equipment
· Give and receive instructions
· Identify control system faults
· Identify water quality risks and prepare protection strategies

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Monitor and Implement Dam Maintenance

	Unit Code
	EIS DSC3 11 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to conduct inspections of dams and implement dam maintenance programs, including maintenance of dam safety mechanisms. 

The ability to interpret technical documentation, investigate and resolve maintenance problems and to collect and analyze technical information is essential to performance.


	Elements
	Performance Criteria

	1. Plan and prepare for dam maintenance


	1.1. Guidelines and regulatory requirements for dam maintenance are applied to maintenance plans.
1.2. Relevant organizational policies, standard operating procedures and incident management plans are applied to dam maintenance plans and preparations.

1.3. Inspection procedures are undertaken according to organizational requirements.

	2. Implement dam maintenance plans


	2.1. Dam maintenance plans are applied in line with legislative and organizational requirements.
2.2. Dam assets are maintained and repaired according to manufacture guidelines and organizational requirements.

	3. Compile maintenance and inspection reports


	3.1. Required data are collected from inspections, measurement instruments and delegated personnel.

3.2. Data is collated, processed, validated, recorded and stored according to organizational requirements.

3.3. Data is evaluated and structural; materials and equipment problems are recorded and reported.

3.4. Remedial action is recommended.


	Variable
	Range

	Guidelines and

regulatory requirements

for dam maintenance
	May include, but not limited to:
· Ethiopian National Committee on Large Dams guidelines.

	Dam maintenance plans

and preparations 
	May include, but not limited to:
· owner's operation and maintenance manuals, and inspection manuals

· Safety Evaluation of Existing Dams (SEED) guidelines

	Inspection procedures
	May include, but not limited to:
· owner's inspection manuals

· owner's operation and maintenance manuals

· Safety Evaluation of Existing Dams (SEED) guidelines

	Legislative and

organizational

requirements
	May include, but not limited to:
· OHS, including the use of personal protective equipment

· Environmental laws and policies

· By-laws and organizational policies

· Relevant water legislation and regulations

· Construction and OHS regulations

· Public safety and disaster plans

· Ethiopian National Committee on Large Dams guidelines

· State and local government policies

· Asset management plan

	Dam assets
	May include, but not limited to:
· Earthen walls or embankments

· Concrete walls and structures

· Hydraulic structures

· Electrical equipment

· Spillways and dissipaters

· Outlet and intake structures

· Pipes

· Conduits

· Foundations

· Mechanical equipment, including:

· Gates

· Valves

· Standby equipment

· Baulks

· Bulkheads

· Cranes and Trash racks

· Reservoir perimeter

· Weirs

· Surface and sub-surface drainage systems

· Access roads

· Hoists, ladders and platforms

· Tunnels and galleries

· Monitoring equipment

· Survey monuments and monitoring points.

	Data
	May include, but not limited to:
· Operation and maintenance manuals

· Past inspection reports

· Operation, monitoring and testing records

· Observation and associated comments and reports

· Original design plans

· Design modifications

· Construction records and reports

· Survey information

· Maintenance records and Performance data

	Materials
	May include, but not limited to:
· Guidelines and regulatory requirements for dam maintenance 

· Dam maintenance plans

· Inspection procedures

· Data

	Tools and equipment
	May include but not limited to:

· Dam assets and Office equipments


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Monitor and implement dam maintenance in line with standard operating procedures
· Interpret technical documentation
· Identify and investigate maintenance problems
· Collect and evaluate technical Information.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Risks to dams and risk management techniques

· Historic dam information
· Potential earthquake effects
· Properties of stored water
· Dam maintenance principles and practices
· Basic materials science
· Communication systems
· Basic principles of hydraulics
· System layout
· Environmental aspects of maintenance

· Lock-out procedures for mechanical and electrical installations
· Control systems
· Equipment operation
· Relevant utilities and service bodies
· Hazardous materials handling
· Effects of weather and conditions on bulk water assets

· Basic principles of soil mechanics, concrete structure, strengths and deterioration and dam construction procedures
· Principles of dam inspection
· Dam failure mechanisms
· OHS procedures

· Personal work site safety
· Potential hazards of maintenance of dam assets
· Maintenance standard operating procedures
· Legislative and organizational requirements

	Underpinning Skills


	Demonstrate skills to:

· Identify and correct maintenance problems
· Identify security maintenance issues
· Identify access maintenance issues
· Conduct inspections of and operate relevant equipment and instruments

· Coordinate maintenance activities

· Interpret plans, drawings, diagrams, charts, instructions, standard operating procedures, policies and standards
· Use equipment, including rescue equipment and personal protective equipment

· Use relevant tools and machinery
· Identify safety hazards 
· Equipment operation
· Give and receive instructions
· Communicate with other employees and customers
· Carry out maintenance of specified assets
· Propose and justify maintenance activities

· Analyze and process data
· Use literacy skills in regard to verbal and written communication in the workplace
· Produce reports.

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	 Monitor and Control Dam Operations

	Unit Code
	EIS DSC3 12 0317

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to prepare and implement dam operation plans, including inspecting and testing dam safety mechanisms.


	Elements
	Performance Criteria

	1. Plan and prepare for dam operation


	1.1. Guidelines and regulatory requirements for dam operation to operation plans are checked and applied.
1.2. Relevant organizational policies, standard operating procedures and incident management procedures are applied to dam operation plans and preparations.

1.3. Inspections are undertaken according to legislative and organizational requirements.

	2. Implement dam operation plans


	2.1. Dam operation plans are followed in line with organizational requirements.

2.2. Plant and equipment are inspected and tested according to manufacturer guidelines and organizational requirements.

2.3.  Dam safety mechanisms are tested and recorded.

	3. Compile and process operation reports


	3.1. Operational data are collected from measurement instruments, inspections and team members.

3.2. Operational data are collected, processed, validated and recorded and stored according to organizational requirements.

3.3. Data is evaluated, and structural, materials and equipment problems are recorded and reported.

3.4. Remedial action is recommended.


	Variable
	Range

	Guidelines and

regulatory requirements

for dam operation


	May include, but not limited to:
· Ethiopian National Committee on Large Dams guidelines.

	Dam operation plans and preparations 
	May include, but not limited to:
· Owner's operations manual

· Dam safety emergency plans

	Inspection 
	May include, but not limited to:
· Owner's inspection, operation and maintenance manuals
· Safety Evaluation of Existing Dams (SEED) Guidelines

	Legislative and

organizational

requirements 
	May include, but not limited to:
· OHS, including the use of personal protective equipment

· Environmental laws and policies

· By-laws and organizational policies

· Standards operating procedures

· Relevant water legislation and regulations

· Construction and OHS regulations

· Public safety and disaster plans

· Ethiopian National Committee on Large Dams guidelines

· Relevant state and local government policies

· Asset management plan

	Plant and equipment 
	May include, but not limited to:
· Valves

· Pipes

· Conduits

· Electrical and mechanical operating systems

· Hoists and cranes

· Baulks

· Trash racks

· Trunnions

	Dam safety mechanisms


	May include, but not limited to:
· Digital monitoring and metering systems (telemetry)

	Operational data 
	May include, but not limited to:
· Operation and maintenance manuals

· Past inspection reports

· Operation, monitoring and testing records

· Observation and associated comments and reports

· Original design plans

· Design modifications

· Construction records and reports

· Survey information

· Maintenance records

· Performance data

	Materials
	May include, but not limited to:
· Guidelines and regulatory requirements for dam operation

· Dam operation plans
· Operational data 

· Inspection procedures

	Tools and equipment
	May include, but not limited to:
· Plant and equipment  

· Dam safety  equipment
· Office equipments


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and Skills in:

· Operate dams in line with standard operating procedures
· Interpret technical documentation
· Identify and investigate operational problems
· Collect and analyze technical information.

	Underpinning Knowledge and Attitudes


	Demonstrate  knowledge of:

· Properties of stored water
· Basic dam design principles
· Risks to dams
· Reports and recommendations from dam incidents
· Dam safety emergency operations
· Dam security and access issues

· Dam operation principles
· Basic materials science

· Communication systems
· Basic principles of hydraulics
· System layout
· Environmental aspects of operation and maintenance
· Lock-out procedures for mechanical and electrical installations
· Control systems
· Equipment operation
· Relevant utilities and service bodies

· Hazardous materials handling
· Effects of weather and conditions on bulk water assets
· Safe dam operating procedures
· Principles of dam inspection
· Risk management techniques
· OHS procedures

· Personal work site safety
· Legislative and organizational requirements

	Underpinning Skills


	Demonstrate skills to:

· Conduct inspections of and operate relevant equipment and instruments
· Identify operational problems
· Identify access and security problems

· Implement operational activities
· Interpret plans, drawings, instructions, standard operating procedures, policies and standards

· Use equipment, including rescue equipment and personal protective equipment
· Use relevant tools and machinery
· Identify safety hazards
· Give and receive instructions
· Communicate with other employees and customers

· Collect and process data

· Use literacy skills in regard to verbal and written communication in the workplace
· Produce reports

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Monitor and Operate Gated Spillway

	Unit Code
	EIS DSC3 13 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to manage and conduct surveillance of catchment run-off through dams and other water storage assets with gated spillways for dam/storage operations and flood routing.


	Elements
	Performance Criteria 

	1. 
Monitor flow and flood routing.
	1.1. Catchment behaviour during normal and flood conditions are monitored according to organizational procedures and practices. 

1.2. Outflow is determined using standard flow rate calculations.

1.3. Flow control settings are determined.

	2. 
Plan and prepare for dam or storage operation.
	2.1. Guidelines and regulatory requirements for dam or water storage operation are correctly applied to operate plans.

2.2. Relevant organizational policies, standard operating procedures and incident management plans to dam/water storage operation plans and preparations are applied.

2.3. Inspections are conducted according to organizational and statutory requirements.

	3. 
Implement dam / water storage operation plans.
	3.1. Operation plans are applied according to organizational and statutory requirements.

3.2. Plant and equipment are inspected and tested according to manufacturer's guidelines and organizational requirements.

3.3. Mechanisms are tested, assessed and documented safety.

	4. 
Regulate flows.
	4.1. Flow control mechanisms maintaining safety of asset and required system supply and flood routing are regulated.

4.2.  Data relating to system operation and performance are produced according to organizational requirements.


	Variable
	Range

	Guidelines and regulatory requirements for dam or water storage operation 
	May include, but not limited to:
· International Commission on Large Dams

· Ethiopian National Committee on Large Dams guidelines

· Storages May include, but not limited to:
· Weirs

· Reservoirs

	Organizational and statutory requirements 
	May include, but not limited to:
· Occupational Health and Safety, including the use of personal protective equipment

· Environmental laws and policies

· By-laws and organizational policies

· Water Acts

· Construction and occupational health and safety regulations

· Public safety and disaster plans

· International Commission on Large Dams

· Ethiopian National Committee on Large Dams guidelines

· State government or state committees

· Asset management plan

	Plant and equipment 
	May include, but not limited to:
· Gantry crane operations

· Two-way radio

	Flow control mechanisms 
	May include, but not limited to:
· Sand dams

· Temporary dam structures

· Diversion of flows

· Temporary and permanent bulkhead gates

	Data 
	May include, but not limited to:
· Operation and maintenance manuals

· Past inspection reports

· Operation, monitoring and testing records

· Observation and associated comments and reports

· Original design plans

· Design modifications

· Construction records and reports

· Survey information

· Maintenance records and Performance data


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Operating gated spillway in conformance with standard operating procedures
· Interpreting technical documentation
· Identifying and investigating operational problems

· Collecting and analysing technical information
· Preparing required reports

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Properties of stored water
· System hydraulics
· Effects of water and catchment conditions on flow expectations

· Interrogation of catchment monitoring equipment
· Water flow measurement
· Operation of flood gates or plant
· Control systems
· Dam operation principles
· Materials science e.g. Corrosion, paint coating
· Communication systems
· Principles of hydraulics

· System layout
· Environmental aspects of operation and maintenance
· Lock out procedures for mechanical and electrical installations
· Control systems
· Equipment operation
· Relevant utilities and service bodies
· Hazardous materials handling
· Effects of weather and conditions on bulk water assets

· Safe dam operating procedures
· Principles of dam inspection
· Risk management techniques
· Occupational health and safety
· Personal work site safety
· Organizational and statutory requirements

	Underpinning Skills


	Demonstrate skills to:

· Calculate inflow and outflow rates 
· Interpret and plot graphs
· Operate controls and ancillary equipment according to standard operating procedures
· Conduct inspections
· Coordinate and/or implement operational activities
· Interpret plans, drawings, instructions, standard operating procedures, policies and standards

· Use safety equipment and personal protective equipment
· Use rescue equipment, tools and machinery

· Identify hazards
· Give and receive instructions
· Communicate with other employees and customers

· Collect and process data
· Communicate
· Use equipment and instruments
· Interpret drawings, diagrams and charts
· Produce reports
· Inspect and operate instruments

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Inspect and Report on Concrete and Embankment Dam Safety

	Unit Code
	EIS DSC3 14 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to plan, implement and report on concrete and embankment dam safety inspection. This requires the operator to conduct routine visual inspection, capture and report dam condition and faults in dams. Dam safety operators should be aware of the damage potential of the dam and be able to recognise and report deficiencies, or adverse trends that could lead to failure.

The skills and knowledge described in this unit must be applied within the legislative, regulatory and policy environment in which they are carried out. Organisational policies and procedures must be consulted and adhered to.


	Elements
	Performance Criteria 

	1. Plan and prepare for embankment and concrete dam inspection
	1.1. The relevant organizational procedures and proformas relating to both concrete and embankment dam safety inspection are identified and applied.

1.2. Features of embankment and concrete dam types and their applications relevant to the dams to be inspected are identified.

1.3. Concrete and embankment dam behaviour are identified under a range of conditions.

1.4. Features of concrete and embankment dam types and their applications to the dams to be inspected are identified.

1.5. Information is assessed from checklists and previous inspection reports.

1.6. Activities and equipment for embankment and concrete dam inspection are scheduled according to workplace requirements. 

	2. 
Inspect and assess the condition of components of embankment and concrete dams
	2.1. Embankment and concrete dam inspection procedures and practices including for unusual events are implemented according to organisation and regulatory information.

2.2. The condition and performance of identified areas and features of the embankment and concrete dam are inspected and assessed.

2.3. Any faults and changes in the condition of the embankment and concrete dam and its appurtenant structures are recognized, recorded and assessed.

	3. Report the condition of the components of the embankment and concrete dams
	3.1. Observations are compared with previous inspection reports.

3.2. Measurements and evidence are collected and recorded to establish the extent of changes in conditions.

3.3. Inspection reports are prepared and submitted to meet organizational requirements.

3.4. Significant changes and deviations with recommendations  are reported for follow up action.


	Variable
	Range

	Organizational procedures and proformas 
	May include, but not limited to:

· Dams guidelines, monitoring templates and proformas

· Relevant regulator's technical bulletins

· Occupational health and safety information, regulations and procedures

· Operation and maintenance information and manuals

· Instrumentation records, plans and manuals

· Dam safety performance indicators

· Dam performance history

· Environmental laws and policies 

· Incident management plans

· Public safety and disaster plans

· Roles, responsibilities and delegations for instrumentation monitoring and action

· Security and storage of data

· Survey information 

· Dam safety inspection manuals , design and modification plans and reports

· Past inspection reports design and construction reports, surveillance reports and risk assessments

· Prescribed surveillance schedules

· Incident management plans

· Data storage and security

· State and local government requirements

· Standard Operating Procedures

· Asset management plan

	Dam behaviour 
	May include, but not limited to:

· Horizontal and vertical movement of concrete and embankment dams

· Leakage and seepage through drainage systems 

· Weather and storage content situations

· Design of the embankment downstream, upstream and settlement movement of the embankment 

· Structural vibration and water flow patterns of regulated and flood waters

· Structural movements expected during and post earthquakes

	Conditions 
	May include, but not limited to:

· Climatic

· Geological

· Location

· Dimensions

· Catchment

	Features of embankment dam types 
	May include, but not limited to:

· Soil mechanics and its application in dam embankments design

·  Foundations, grout curtains and filter systems

· Spillway and water regulation options for a range of embankment dams

· Dam structure may include:
· Embankment walls and structures

· Hydraulic structures

· Spillways/ diversions systems 

· Outlet works/ intake structures

· Pipes/ conduits

· Abutments and foundations

· Access to areas

· Reservoir perimeter and downstream areas

· Weirs and monitoring installations

· Tunnels, galleries and drainage systems and May include, but not limited to:

· Mechanical and electrical components including valves, winches, hydraulic and electrical systems

· Civil infrastructure including ladders, pipe work, and security

· Post tensioning anchors

	Assessing
	May include, but not limited to:

· Analyse observations

· Make judgements of urgency and seriousness of problem

· Priorities for action

	Unusual events 
	May include, but not limited to:
· Seismic events

· Floods

· Extreme inflows

· Rapid draw down

· Landslides and slips

· Dam incidents

· Sabotage/terrorist attack

· Fires

· Long term low storage levels 

	Organizational and regulatory information 
	May include, but not limited to:

· Dams guidelines

· Past inspection reports, surveillance reports and risk assessments

· Survey information 

· Relevant regulator's technical bulletins

· Occupational health and safety information

· Operation and maintenance manuals

· Dam performance history

· Dam safety performance indicators

· Dam safety inspection manuals and May include, but not limited to:

· Design and modification plans and reports

· Construction records and reports

	Identified areas and features 
	May include, but not limited to:

· Dam structure

· Concrete walls and structures

· Hydraulic structures

· Spillways/diversions systems 

· Outlet works / intake structures

· Pipes/conduits

· Abutments and foundations

· Access to areas

· Reservoir perimeter and downstream areas

· Weirs and monitoring installations

· Tunnels, galleries and drainage systems and May include, but not limited to:

· Mechanical and electrical components including valves, winches, hydraulic and electrical systems

· Civil infrastructure including ladders, pipe work, and security

· Post tensioning anchors

	Faults and changes 
	May include, but not limited to:

· Cracks (existing and new)

· Drain blockage

· Seepage/leakage

· Cavitation

· Foundation piping

· Misalignment/movement/instability

· Settlement

· Concrete deterioration

· Alkali aggregate reaction

· Concrete defects may include:

· Efflorescence

· Honeycombing

· Segregation

· Erosion and Chemical attack

· Joint damage/deterioration

· Maintenance concerns including:

· Vegetation in joints or cracks

· Missing or damaged sealants and water bars

· Leaking or inoperative valves and gates

· Damaged monitoring instrumentation

	Measurements and evidence 
	May include, but not limited to:

· Flood, rainfall and relevant weather information

· Incident details including seismic

· Inspection findings

· Location and extent of faults and changes

· Photographs

· Monitoring data

· Visual observation and note taking

· Manual, electronic and/or computer equipment and digital camera

· Dam condition assessments

· Site security

· Site access

· Embankment dam safety fault indicator reporting

	Inspection techniques and details 
	May include, but not limited to:

· Visual observation and note taking

· Use of manual, electronic and/or computer equipment and digital camera

· Dam condition assessments

· Site security

· Site access

· Concrete dam safety emergency indicator reporting

· Landslides and environmental conditions

· Details of concrete dam sites to be inspected


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate  knowledge and skills of competence in:

· Interpreting and applying relevant organizational and regulatory information and requirements to the planning of safety monitoring activities

· Identifying inspection features and scheduling activities according to the required frequency
· Conducting concrete and embankment dam inspection activities 
· Gathering and recording data

· Identifying faults, changes and failure indicators
· Reporting on inspection and monitoring outcomes, with recommendations for action

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Work site and dam safety monitoring
· Historic information and lessons from previous dam incidents
· Properties of stored water
· Embankment and concrete dam design and construction principles, including basic understanding of:

· Materials science
· Hydraulics and erosion by water
· Aging of concrete
· Concrete technology

· Treatment of foundations, grouting and drainage systems
· Post tensioning principles
· principles of gravity, arch, buttress actions and roller compacted concrete

· Uplift pressures and drainage systems

· Concrete dam faults and change indicators
· Dam performance history
· Principles of embankment, concrete dam inspection, filters, piping and embankment stability
· Pore pressures
· Causes of cracks and settlement

· Occupational health and safety and personal work site safety in procedures and worksite specific requirements

· Organizational policies, procedures, guidelines and requirements relevant to the work site and dam safety monitoring
· Embankment dam types (including concrete faced rock fill dams), elements, zones, risks and failure modes

· Potential earthquake effects and damage work site and dam safety monitoring
· Concrete dam types, elements, and failure modes
· Historic information and lessons from previous dam incidents
· Properties of stored water

· Embankment and concrete dam design and construction principles, including basic understanding of:

· Materials science

· Hydraulics and erosion by water
· Aging of concrete
· Concrete technology
· Treatment of foundations, grouting and drainage systems
· Principles of gravity, arch, buttress actions and roller compacted concrete

· Uplift pressures and drainage systems
· Concrete dam faults and change indicators
· Dam performance history
· Principles of embankment, concrete dam inspection, filters, piping and embankment stability causes of cracks and settlement

· Occupational health and safety and personal work site safety in procedures and worksite specific requirements

· Organizational policies, procedures, guidelines and requirements relevant to the work site and dam safety monitoring

	Underpinning Skills


	Demonstrate skills to:

· Follow instructions, standard operating procedures, policies and standards for embankment and concrete dam safety

· Plan and organize work schedules and responses to contingencies
· Communicate with engineering professionals, team members and the public on embankment and concrete dam safety using clear and direct communication and identifying and confirming monitoring requirements

· Record and report information and interpret a range of workplace documents
· Make mathematical calculations to collect and process data from dam inspections
· Identify concrete dam faults and failure indicators
· Assess the importance and urgency of deficiencies

· Collect and process embankment and concrete dam observation information 
· Read and interpret plans, drawings and charts
· Produce inspection reports
· Identify safety hazards and implement safety protocols 
· Use digital photography and equipment for determining location

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Conduct and Report Dam Safety Instrumentation Monitoring

	Unit Code
	EIS DSC3 15 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to plan, implement and report on the monitoring of basic instrumentation installed in dams to provide assurance of their ongoing safety.


	Elements
	Performance Criteria 

	1
Plan and prepare for dam safety monitoring.
	1.1. Organizational procedures and guidelines are identified for dam safety monitoring.

1.2. Operational procedures determining the techniques, methods and equipment used for dam safety monitoring are identified and applied.

1.3. Work activities are scheduled according to workplace requirements and data collection equipment and methods. 

	2
Conduct dam safety monitoring.
	2.1. Dam safety monitoring procedures and practices including unusual events are implemented according to organizational procedures.

2.2. Equipment are ensured to be functioning and fit for purpose.

2.3. Dam instrumentation readings to the required level of accuracy and frequency are taken and recorded.

2.4. Any monitoring data that may indicate faults or changes outside expected range are recognised and reported.

	3
Report on dam safety monitoring.
	3.1. Newly recorded information on dam behaviour is added to historical monitoring information. 
3.2. Accurate, timely, clear and concise monitoring instrumentation data is prepared and submitted to meet organizational requirements.

3.3. Deviations outside approved limits including potential causes are reported and recommendations made for follow up action.


	Variable
	Range

	Organizational procedures and guidelines 
	May include, but not limited to:
· Dams guidelines, monitoring templates, proformas and safety performance indicators
· Relevant regulator's technical bulletins

· Occupational health and safety information

· Operation and maintenance information and manuals

· Instrumentation records, plans and manuals
· Roles, responsibilities and delegations for instrumentation monitoring and action

· Security and storage of data

· Dam safety inspection manuals

· Past inspection reports design and construction reports, surveillance reports and risk assessments

· Prescribed surveillance schedules

· Incident management plans

· Data storage and security

· State and local government requirements

· Standard operating procedures

· Asset management plan

	Dam safety monitoring procedures and practices 
	May include, but not limited to:
· Monitoring details will include:

· Adequate timeframe and resources

· Visual observation

· Use of manual, electronic and/or computer equipment

· Operational preparedness checks

· Dam condition assessments

· Site security and access

· Dam safety emergency indicator reporting

· Checklists and previous monitoring reports

· Sites to be monitored May include, but not limited to:
· Earthen walls and/ or embankments

· Concrete walls and structures

· Hydraulic structures

· Monitoring equipment

· Spillways/ diversions systems 

· Outlet works/ intake structures

· Pipes/ conduits

· Abutments and foundations

· Reservoir perimeter and downstream areas

· Weirs
· Tunnels and galleries

· Drainage systems

· Monitoring data will include:

· Seepage and leakage

· Pore pressures

· Stresses and strains

· Water levels

· Movements (external and internal)

· Rainfall
· Temperature

	Unusual events 
	May include, but not limited to:
· Seismic events

· Floods
· Extreme inflows

· Rapid draw down

· Sudden draw down

· Landslides and slips

· Dam incidents

· Sabotage/Terrorist attack

· Fires
· Long term low storage levels

	Dam instrumentation 
	May include, but not limited to: 

· Seepage measurement devices

· Water level recorders

· Piezometers/Stand pipes

· Extensometers
· Earth pressure cells

· Cross arms

· Hydrostatic settlement cells

· Pendulums
· Inclinometers
· Strain gauges

· Crack monitoring instrumentation

· Joint meters

· External survey systems

· Rain gauges

· Thermometers

	Faults and changes 
	May include, but not limited to:
· Stresses/strains

· Pore pressures

· Slumps, slips and slides

· Earth pressures

· Seepage and leakage

· Misalignment/movement

· Weather conditions


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Preparing monitoring activity
· Setting up relevant instrumentation

· Interpreting and applying all relevant organizational and regulatory information and requirements in planning dam safety monitoring activities
· Identifying dam safety monitoring sites and scheduling activities according to the required frequency of reporting

· Conducting inspection and monitoring activities using standard workplace equipment and instruments
· Gathering and recording data
· Identifying faults, changes and failure indicators
· Reporting on dam safety monitoring outcomes, with recommendations for action

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Principles of dam design and construction
· Causes of dam failures and incidents
· Impact of unusual events on dam safety
· Types of instrumentation and their application
· Requirements for installation of instruments and instrument failure

· Purpose of monitoring and instrumentation used
· Instructions for the operation of monitoring equipment
· Dam safety performance indicators
· OHS procedures related to dam monitoring and working in confined spaces

· Dam faults and changes indicated by monitoring and instrumentation
· Organizational and statutory requirements related to monitoring and reporting dam safety

	Underpinning Skills


	Demonstrate skills to:

· Follow instructions, standard operating procedures, policies and standards for dam safety monitoring and instrumentation 

· Collect and process data
· Read and interpret plans, drawings and charts
· Record and report monitoring and safety information and interpret a range of workplace documents
· Use mathematical calculations to collect and process data on dam safety

· Produce dam instrumentation monitoring reports
· Inspect and operate monitoring equipment and instruments
· Communicate deviations and faults in equipment and data using clear and direct communication and relevant communication methods and equipment

· Apply occupational safety protocols for working with dam assets and dam safety, including working in confined spaces

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title
	Establish Underground Utilities

	Unit Code
	EIS DSC3 16 0317

	Unit Descriptor
	This unit of competence describes the knowledge, attitudes and skills required to determine and mark the location and identity of gas, water, electrical, telecommunications and other underground utility services using a range of specialized instruments and asset plans.


	Elements
	Performance Criteria

	1. Plan and prepare for work
	1.1. Work site boundaries and task requirements are determined from plan, specifications and instructions.

1.2. Available information sources are used to locate underground services and consider presence of undocumented services.

1.3. Appropriate pipe and cable-locating equipment are selected and checked for functionality/serviceability.
1.4. Hazards associated with underground services and plan preventative measures are assessed.

	2. Operate pipe and cable locating equipment.
	2.1. Work site boundaries and set up work site are marked according to legislative and organizational requirements.

2.2. Pipe and cable-locating equipment are operated according to manufacturer specifications and guidelines.

2.3. Spurious signals or interference with pipe and cable-locating equipment are interpreted and appropriate compensation made.
2.4. Malfunctions of locating instruments are identified and remedied.

2.5. Confirmation of services' locations prior to excavation is obtained according to legislative and organizational requirements.

2.6. Approximate locations of services on surface of worksite are marked according to organizational requirements.

	3. Maintain locating   equipment
	3.1. Daily maintenance of locating equipment is performed according to organizational and manufacturer requirements 

3.2. Maintenance details are recorded in the logbook according to organizational and manufacturer requirements.


	Variable
	Range

	Information

sources 


	May include, but not limited to:
· 'Dial Before You Dig' service

· Service Search Diagrams
· Asset Owner
· Land Owner.

	Services
	May include, but not limited to:
· Electricity
· Gas
· Fuel and oil
· Water
· Sewer and storm water
· Telecommunication lines

· Pay television
· Road traffic control
· Power cables
· Steam pipes
· Relevant surface fittings

	Undocumented services
	May include, but not limited to:
· Customer's service from main service
· Private street lighting and effluent mains


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Identify work site and task requirements
· Access appropriate sources of information to locate
· Underground services
· Assess possible presence of undocumented services
· Select appropriate locating equipment

· Assess site hazards and take preventative action
· Mark out work site
· Operate utility locating device, including compensation for
· Spurious signals
· Identify and correct equipment malfunction
· Mark and confirm location of utilities

· Maintain equipment in good working order
· Complete relevant documentation.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· System hydraulics
· System layout
· Environmental requirements
· Lock-out procedures for mechanical and electrical installations

· Legal and social consequences of service disruption
· Relevant utilities and service bodies
· Communication systems
· Landscape and ground structure of work area
· Risk assessment and identification of potential hazards
· Equipment operation, capacity and limitations

· Effects of weather and conditions on site or plant.

	Underpinning Skills


	Demonstrate skills to:

· Read and interpret plans, specifications and instructions

· Use pipe and cable-locating equipment

· Interpret policies, procedures and standard operating procedures

· Provide maintenance records for equipment

· Solve problems

· Use basic mathematics for calculation and measurement

· Collect data

· Analyze data to take remedial action

· Produce reports and logs

· Use safety and personal protective equipment

· Use tools and machinery

· Communicate with employees, other service providers and customers

· Use communication equipment

· Give and receive instructions

· Use literacy skills in regard to verbal and written communication in the workplace
· Identify hazards

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lll

	Unit Title 
	Investigate and Report on Breaches of Water Industry Legislation

	Unit Code
	EIS DSC3 17 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to investigate breaches of legislation relevant to the water industry, including conducting interviews and preparing reports for use in court proceedings.


	Elements
	Performance Criteria 

	1. 
Investigate breach of legislation.
	1.1. Breaches of legislation are identified and investigated.

1.2. Information about breach of legislation is collected and collated according to organizational requirements.

	2. 
Notify breaches to relevant parties.
	2.1. Notification of breach of legislation to subjects is issued according to organizational procedures.

2.2. Subjects are interviewed and remedial action or further action is recommended according to organizational procedures.

2.3. Interview notes and information are collated.

	3. Prepare reports and records.
	3.1. Clear and concise reports are prepared for use in court proceedings according to stakeholders' and organizational requirements.

3.2. Action is recommended according to design specifications and organizational requirements.


	Variable
	Range

	Breach of legislation 
	May include, but not limited to:
· Breach of water restrictions

· Illegal connections

· Disposal of wastewater in excess of licensed amount

· Disposal of non-treated wastewater

· Exceeding pumping license

	Remedial action 
	May include, but not limited to:
· Issue of prohibition notice

· Issue of improvement notice

· Issue of suggested action

· Contact trade waste officers

	Further action 
	May include, but not limited to:
· On-the-spot fines

· Issue of 'show cause' notice

· Issue of contact officer details

	Recording and reporting 
	May be completed:

· Manually and Electronically


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills of competence in:

· Investigating of breaches of specific legislation as specified by the organisation
· Identifying and reporting faults
· Issuing correct notification of the breach to the offender
· Conducting interviews with offenders and taking notes

· Reporting all evidence to appropriate organizational personnel with recommendations for action

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Investigation processes

· Court protocols
· Relevant by-laws
· System processes
· Systems operation

· Isolation procedures
· Environmental aspects of systems and infrastructure
· Infiltration and inflow sources
· Illegal inflows and discharges
· Illegal diversions
· Risk management principles
· Rehabilitation and remedial processes
· Safety procedures
· Policies, standard operating procedures and legislation

· Relevant utilities and service bodies
· Communication systems
· Risk factors and potential hazards involved in systems
· Equipment operation, capacity and limitations
· Effects of weather and conditions on infrastructure
· Pipes and fittings

· Pumping and valve systems
· Gravity systems
· Control systems

	Underpinning Skills


	Demonstrate skills to:

· Solve and manage problems
· Produce concise reports and logs
· Represent and perform duties professionally
· Provide solutions and make decisions

· Use photographic and video cameras
· Use safety equipment and personal protective equipment
· Identify and investigate the source of infiltration and inflows
· Investigate illegal inflows and discharges
· Interpret plans, service diagrams, charts and specifications

· Interpret policies and standard operating procedures
· Communicate with employees and customers
· Manage processes
· Use communication equipment
· Give and receive instructions
· Monitor inflows
· Identify control system faults

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed  through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level III

	Unit Title 
	Monitor Implementation of Work Plan/Activities

	Unit Code
	EIS DSC3 18 0317

	Unit Descriptor
	This unit covers competence required to oversee and monitor the quality of work operations within an enterprise.  This unit may be carried out by team leaders or supervisors.


	Elements
	Performance Criteria

	1. Monitor and improve workplace operations
	1.1. Efficiency and service levels are monitored on an ongoing basis.

1.2. Operations in the workplace have been supported overall enterprise goals and quality assurance initiatives.

1.3. Quality problems and issues are promptly identified and adjustments made accordingly.

1.4. Procedures and systems are changed in consultation with colleagues to improve efficiency and effectiveness.

1.5. Colleagues are consulted about ways to improve efficiency and service levels.

	2. Plan and organise workflow
	2.1. Current workload of colleagues is accurately assessed.

2.2. Work is scheduled in a manner which enhances efficiency and customer service quality.

2.3. Work is delegated to appropriate people in accordance with principles of delegation.

2.4. Workflow is assessed against agreed objectives and timelines and colleagues are assisted in prioritisation of workload.

2.5. Input regarding staffing needs is provided to appropriate management.

	3. Maintain workplace records
	3.1. Workplace records are accurately completed and submitted within required timeframes.

3.2. Where appropriate, completion of records is delegated and monitored prior to submission.

	4. Solve problems and make decisions
	4.1. Workplace problems are promptly identified and considered from an operational and customer service perspective.

4.2. Short term action is initiated to resolve the immediate problem where appropriate.
4.3. Problems are analysed for any long term impact and potential solutions assessed and actioned in consultation with relevant colleagues.

4.4. Where problem is raised by a team member, they are encouraged to participate in solving the problem.

4.5. Follow up action is taken to monitor the effectiveness of solutions in the workplace.


	Variables
	Range

	Problems
	May include, but not limited to:
· Difficult customer service situations

· Equipment breakdown/technical failure

· Delays and time difficulties

· Competence

	Workplace records
	May include but is not limited to:

· Staff records and regular performance reports


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Ability to effectively monitor and respond to a range of common operational and service issues in the workplace

· The role of staff involved in workplace monitoring

· Quality assurance, principles of workflow planning, delegation and problem solving

	Underpinning Knowledge and Attitude 
	Demonstrate knowledge of:

· Roles and responsibilities in monitoring work operations

· Overview of leadership and management responsibilities

· Principles of work planning and principles of delegation

· Typical work organization methods appropriate to the sector

· Quality assurance principles and time management

· Problem solving and decision making processes

· Industrial and/or legislative issues which affect short term work organization as appropriate to industry sector

	Underpinning Skills
	Demonstrate skills to:

· Monitor and improve workplace operations

· Plan and organize workflow

· Maintain workplace records

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test

· Observation/Demonstration  with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level III

	Unit Title 
	Apply Quality Control

	Unit Code
	EIS DSC3 19 0317

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills required in applying quality control in the workplace.


	Elements
	Performance Criteria

	1. Implement quality standards
	1.1. Agreed quality standard and procedures are acquired and confirmed.

1.2. Standard procedures are introduced to organizational staff/personnel.

1.3. Quality standard and procedures documents are provided to employees in accordance with the organization policy.

1.4. Standard procedures are revised / updated when necessary.

	2. Assess quality of service delivered
	2.1. Services delivered are quality checked against organization quality standards and specifications.

2.2. Service delivered are evaluated using the appropriate evaluation quality parameters and in accordance with organization standards.

2.3. Causes of any identified faults are identified and corrective actions taken in accordance with organization policies and procedures.

	3. Record information
	3.1. Basic information on the quality performance is recorded in accordance with organization procedures.

3.2. Records of work quality are maintained according to the requirements of the organization.

	4. Study causes of quality deviations
	4.1. Causes of deviations from final outputs or services are investigated and reported in accordance with organization procedures.

4.2. Suitable preventive action is recommended based on organization quality standards and identified causes of deviation from specified quality standards of final service or output.

	5. Complete documentation
	5.1. Information on quality and other indicators of service performance is recorded.

5.2. All service processes and outcomes are recorded.


	Variable
	Range

	Quality check
	May include, but not limited to:
· Check against design / specifications

· Visual and Physical inspection 

	Quality standards
	May include, but not limited to:
· Materials

· Components

· Process

· Procedures

	Quality parameters
	May include, but not limited to:
· Standard Design / Specifications

· Material Specification


	Evidence Guide

	Critical Aspects of Competence

	Demonstrates skills and knowledge to:

· Check completed work continuously against organization standard

· Identify and isolate faulty or poor service

· Check service delivered against organization standards

· Identify and apply corrective actions on the causes of identified faults or error

· Record basic information regarding quality performance

· Investigate causes of deviations of services against standard

· Recommend suitable preventive actions

	Underpinning Knowledge and Attitude 
	Demonstrates knowledge of:

· Relevant quality standards, policies and procedures

· Characteristics of services 

· Safety environment aspects of service processes

· Evaluation techniques and quality checking procedures

· Workplace procedures and reporting procedures

	Underpinning Skills
	Demonstrates skills to:

· Interpret work instructions, specifications and standards appropriate to the required work or service

· Carry out relevant performance evaluation 

· Maintain accurate work records 

· Meet work specifications and requirements

· Communicate effectively within defined workplace procedures

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level III

	Unit Title 
	Lead Workplace Communication

	Unit Code
	EIS DSC3 20 0317

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills needed to lead in the dissemination and discussion of information and issues in the workplace.


	Elements
	Performance Criteria

	1. Communicate information about workplace processes


	1.1. Appropriate communication method is selected. 

1.2. Multiple operations involving several topics areas are communicated accordingly.

1.3. Questions are used to gain extra information.

1.4. Correct sources of information are identified.

1.5. Information is selected and organized correctly.

1.6. Verbal and written reporting is undertaken when required. 

1.7. Communication skills are maintained in all situations.

	2. Lead workplace discussion
	2.1. Response to workplace issues is sought. 

2.2. Response to workplace issues are provided immediately.

2.3. Constructive contributions are made to workplace discussions on such issues as production, quality and safety.

2.4. Goals/objectives and action plan undertaken in the workplace are communicated.

	3. Identify and communicate issues arising in the workplace


	3.1. Issues and problems are identified as they arise.

3.2. Information regarding problems and issues are organized coherently to ensure clear and effective communication.

3.3. Dialogue is initiated with appropriate staff/personnel.

3.4. Communication problems and issues are raised as they arise.


	Variable
	Range

	Methods of communication 
	May include, but not limited to:
· Non-verbal gestures

· Verbal

· Face to face

· Two-way radio

· Speaking to groups

· Using telephone

· Written

· Using Internet

· Cell phone


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Deal with a range of communication/information at one time

· Make constructive contributions in workplace issues

· Seek workplace issues effectively

· Respond to workplace issues promptly

· Present information clearly and effectively written form

· Use appropriate sources of information

· Ask appropriate  questions

· Provide accurate information

	Underpinning Knowledge and Attitude


	Demonstrates knowledge of:

· Organization requirements for written and electronic communication methods

· Effective verbal communication methods

	Underpinning Skills


	Demonstrates skills to:

· Organize information

· Understand and convey intended meaning

· Participate in variety of workplace discussions

· Comply with organization  requirements for the use of written and electronic communication methods

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation / Demonstration  with  Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level III

	Unit Title 
	Lead Small Teams 

	Unit Code
	EIS DSC3 21 0317

	Unit Descriptor
	This unit covers the skills, knowledge and attitudes required to determine individual and team development needs and facilitate the development of the work group.


	Elements
	Performance Criteria

	1. Provide team leadership
	1.1. Learning and development needs are systematically identified and implemented in line with organizational requirements.
1.2. Learning plan is collaboratively developed and implemented to meet individual and group training and developmental needs. 

1.3. Individuals are encouraged to self-evaluate performance and areas identified for improvement.

1.4. Feedback on performance of team members is collected from relevant sources and compared with established team learning process.

	2. Foster individual and organizational growth
	2.1. Learning and development program goals and objectives are identified to match the specific knowledge and skills requirements of competence standards.

2.2. Learning delivery methods are made appropriate to the learning goals, the learning style of participants and availability of equipment and resources.

2.3. Workplace learning opportunities and coaching/ mentoring assistance are provided to facilitate individual and team achievement of competencies.

2.4. Resources and timelines required for learning activities are identified and approved in accordance with organizational requirements.

	3. Monitor and evaluate workplace learning
	3.1. Feedback from individuals or teams is used to identify and implement improvements in future learning arrangements.

3.2. Outcomes and performance of individuals/teams are assessed and recorded to determine the effectiveness of development programs and the extent of additional support.

3.3. Modifications to learning plans are negotiated to improve the efficiency and effectiveness of learning.

3.4. Records and reports of competence are maintained within organizational requirement.


	4. Develop team commitment and cooperation
	4.1. Open communication processes are used by team to obtain and share information. 
4.2. Decisions are reached by the team in accordance with its agreed roles and responsibilities.

4.3. Mutual concern and camaraderie are developed in the team.

	5. Facilitate accomplishment of organizational goals
	5.1. Team members are made actively participatory in team activities and communication processes.

5.2. Individual and joint responsibility has been developed teams members for their actions. 

5.3. Collaborative efforts are sustained to attain organizational goals.


	Variable
	Range

	Learning and development needs


	May include, but not limited to:
· Coaching, mentoring and/or supervision

· Formal/informal learning program

· Internal/external training provision

· Work experience/exchange/opportunities

· Personal study

· Career planning/development

· Performance appraisals

· Workplace skills assessment & Recognition of prior learning

	Organizational requirements
	May include, but not limited to:
· Quality assurance and/or procedures manuals

· Goals, objectives, plans, systems and processes

· Legal and organizational policy/guidelines and  requirements

· Safety policies, procedures and programs

· Confidentiality and security requirements

· Business and performance plans

· Ethical standards

· Quality and continuous improvement processes and standards

	Feedback on performance
	May include, but not limited to:
· Formal/informal performance appraisals

· Obtaining feedback from supervisors and colleagues

· Obtaining feedback from clients

· Personal and reflective behavior strategies

· Routine and organizational methods for monitoring  service delivery

	Learning delivery methods May include, but not limited to:

	May include, but not limited to:

· On the job coaching or mentoring

· Problem solving

· Presentation/demonstration

· Formal course participation

· Work experience and Involvement in professional networks

· Conference/seminar attendance and induction


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Identify and implement learning opportunities for others

· Give and receive feedback constructively

· Facilitate participation of individuals in the work of the team

· Negotiate learning plans to improve the effectiveness of learning

· Prepare learning plans to match skill needs

· Access and designate learning opportunities

	Underpinning Knowledge and Attitude and Attitude
	Demonstrates knowledge of:

· Coaching and mentoring principles

· How to work effectively with team members who have diverse work styles, aspirations, cultures and perspective

· How to facilitate team development and improvement

· Methods and techniques for eliciting and interpreting feedback

· Methods for identifying and prioritizing personal development opportunities and options

· Career paths and competence standards in the industry

	Underpinning Skills
	Demonstrates skills to:

· Read and understand a variety of texts, prepare general information and documents according to target audience; spell with accuracy; use grammar and punctuation effective relationships and conflict management

· Receive feedback and report, maintain effective relationships and conflict management

· Organize required resources and equipment to meet learning needs

· Provide support to colleagues

· Organize information; assess information for relevance and accuracy; identify and elaborate on learning outcomes

· Facilitation skills to conduct small group training sessions

· Relate to people from a range of social, cultural, physical and mental backgrounds 

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written exam

· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the workplace or in a simulated workplace setting


	Occupational Standard: Dam Safety and Catchment Operation Level III

	Unit Title 
	Improve Business Practice 

	Unit Code
	EIS DSC3 22 0317

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required in promoting, improving and growing business operations.


	Elements
	Performance Criteria

	1. Diagnose the business
	1.1. Sources data is identified; data required for diagnosis is determined and acquired based on the business diagnosis toolkit. 
1.2. Value chain analysis is conducted.

1.3. SWOT analysis of the data is undertaken. 
1.4. Competitive advantage of the business is determined from the data.

	2. Benchmark the business
	2.1. Product or service to be benchmarked is identified and selected.

2.2. Sources of relevant benchmarking data are identified.

2.3. Key indicators are selected for benchmarking in consultation with key stakeholders.

2.4. Key indicators of own practice are compared with benchmark indicators.

2.5. Areas of improvements are identified.

	3. Develop plans to improve business performance
	3.1. A consolidated list of required improvements is developed.

3.2. Cost-benefit analysis is determined for required improvements.

3.3. Work flow changes resulting from proposed improvements are determined.

3.4. Proposed improvements are ranked according to agreed criteria.

3.5. An action plan is developed and agreed to implement the top ranked improvements.

3.6. Organizational structures are checked to ensure they are suitable.

	4. Develop marketing plans


	4.1. The practice vision statement is reviewed.

4.2. Practice objectives are developed/ reviewed.

4.3. Market research is conducted and result is obtained.

4.4. Target markets are identified/ refined.

4.5. Market position is developed/ reviewed.

4.6. Practice brand is developed.

4.7. Benefits of products or services are identified.

4.8. Promotion tools are selected and developed.

	5. Develop business growth plans
	5.1. Plans are developed to increase profitability 
5.2. Proposed plans are ranked according to agreed criteria.

5.3. An action plan is developed and agreed to implement the top ranked plans. 

5.4. Business work practices are reviewed to ensure they support growth plans.

	6. Implement and monitor plans
	6.1. Implementation plan is developed in consultation with all relevant stakeholders.

6.2.  Success indicators of the plan are agreed.

6.3. Implementation is monitored against agreed indicators.

6.4. Implementation is adjusted as required.


	Variable
	Range

	Data sources
	May include primary data and secondary sources

	Data required
	May include, but not limited to:
· Organization capability

· Appropriate business structure

· Level of client service which can be provided

· Internal policies, procedures and practices

· Staff levels, capabilities and structure

· Market and market definition

· Market changes/market segmentation

· Market consolidation/fragmentation

· Revenue

· Level of commercial activity

· Expected revenue levels, short and long term

· Revenue growth rate

· Break even data

· Pricing policy

· Revenue assumptions

· Business environment

· Economic conditions

· Social factors

· Demographic factors

· Technological impacts

· Political/legislative/regulative impacts

· Competitors, competitor pricing and response to pricing

· Competitor marketing/branding and products

	SWOT analysis 
	May include, but not limited to:
· Internal strengths such as staff capability, recognized quality

· Internal weaknesses such as poor morale, under-capitalization, poor technology

· External opportunities such as changing market and economic conditions

· External threats such as industry fee structures, strategic alliances, competitor marketing

	Competitive advantage


	May include, but not limited to:
· Quality

· Pricing

· Cost

· Location

· Technology

· Delivery

· Timeframe

· Promotion

· Niche marketing

· Support from government

	Key indicators  
	May include, but not limited to:
· Staffing

· Cost and expenses

· Personnel productivity (particularly of principals)

· Goodwill

· Profitability

· Price structure

· Customers base

· Productivity

· Quality

· System

	Organizational

structures 
	May include, but not limited to:
· Lines of authority and reporting relationship

	Objectives 
	May include, but not limited to:
· Market share growth 

· Revenue growth

· Profitability

· Productivity

· Innovation

	Market position 


	May include, but not limited to:
· The goods or service provided

· Product mix

· The core product - what is bought

· The tangible product - what is perceived

· The augmented product - total package of consumer

· Features/benefits

· Product differentiation from competitive products

· New/changed products

· Price and pricing strategies (cost plus, supply/demand, ability to pay, etc.)

· Pricing objectives (profit, market penetration, etc.)

· Cost components

· Market position

· Distribution strategies

· Marketing channels

· Promotion  

· Target audience

· Communication

	Practice brand 
 
	May include, but not limited to:
· Practice image

· Practice logo/letterhead/signage

· Phone answering protocol

· Facility decor

· Slogans

· Templates for communication/invoicing

· Style guide

· Writing style

· AIDA (Attention, Interest, Desire and Action)

	Benefits 
	May include, but not limited to:
· Features as perceived by the client

· Benefits as perceived by the client

	Promotion tools  
	May include, but not limited to:
· Networking and referrals

· Seminars

· Sales promotion

· Advertising

· Personal selling

· Press releases

· Publicity and sponsorship

· Brochures

· Newsletters (print and/or electronic)

· Websites

· Direct mail

· Telemarketing/cold calling

	Ranking
	May include, but not limited to:
· Importance 

· Urgency

· Technology

· Resource availability

	Relevant stockholders
	May include, but not limited to:
· Micro and Small Enterprises development

· Non-Government Organizations (NGOs)

· Finance institutions

· Capital goods leasing enterprise


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge of:

· Identifying the key indicators of business performance 

· Identifying the key market data for the business

· A wide range of available information sources

· Acquiring information not readily available within a business

· Analyzing data and determine areas of improvement 

· Negotiating required improvements to ensure implementation

· Evaluating systems against practice requirements

· Forming recommendations and/or make recommendations

· Assessing the accuracy and relevance of information

	Underpinning Knowledge and Attitude
	Demonstrates knowledge of:

· Data gathering and analysis

· Value chain analysis

· SWOT analysis

· Competitive advantage

· Cost benefit analysis

· Target market

· Marketing principles

· Organizational structure

· Marketing mix

· Promotion mix

· Market position

· Branding

Profitability demonstrates knowledge of:

· Data gathering and analysis

· Value chain analysis

· SWOT analysis

· Competitive advantage

· Cost benefit analysis

· Target market

· Marketing principles

· Organizational structure

· Marketing mix

· Promotion mix

· Market position

· Branding 

· Profitability

	Underpinning Skills
	Demonstrates skill in:

· Benchmarking skills

· Communication skills

· Computers kills to manipulate data and present information

· Negotiation skills

· Preparing action plan

· Conducting market research

· Identifying target market

· Identifying suitable marketing mix

· Preparing promotional tools

· Problem solving

· Planning skills

· Monitoring and evaluation

· Ability to acquire and interpret relevant data

· Use of market intelligence

· Development and implementation strategies of promotion and growth plans

· Ability to acquire and interpret required data, current practice systems and structures and sources of relevant benchmarking data

· Applying methods of selecting relevant key benchmarking indicators

· Communication skills

· Working and consulting with others when developing plans for  the business

· Negotiation skills 

· Using computers to manipulate, present and distribute information

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration  with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level III

	Unit Title 
	Prevent and Eliminate MUDA

	Unit Code
	EIS DSC3 23 0317

	Unit Descriptor
	This unit of competence covers the knowledge, skills and attitude required by a worker to prevent and eliminate MUDA/wastes in his/her their workplace. It covers responsibility for the day-to-day operation of the work and ensures Kaizen elements are continuously improved and institutionalized. 


	Elements
	Performance Criteria

	1. Prepare for work.
	1.1. Work instructions are used to determine job requirements, including method, material and equipment.

1.2. Job specifications are read and interpreted following working manual.

1.3. OHS requirements, including dust and fume collection, breathing apparatus and eye and ear personal protection needs are observed throughout the work.

1.4. Appropriate material is selected for work.

1.5. Safety equipment and tools are identified and checked for safe and effective operation.

	2.  Identify MUDA.
	2.1. Plan of MUDA identification is prepared and implemented.
2.2. Causes and effects of MUDA are discussed.

2.3. Tools and techniques are used to draw and analyze current situation of the work place.
2.4.  Wastes/MUDA are identified and measured based on relevant procedures.

2.5. Identified and measured wastes are reported to relevant personnel.

	3. Eliminate wastes/MUDA.
	3. 1. Plan of MUDA elimination is prepared and implemented.
3. 2. Necessary attitude and the ten basic principles for improvement are adopted to eliminate waste/MUDA. 

3. 3. Tools and techniques are used to eliminate wastes/MUDA based on the procedures and OHS.

3. 4. Wastes/MUDA are reduced and eliminated in accordance with OHS and organizational requirements.

3. 5.  Improvements gained by elimination of waste/MUDA are reported to relevant bodies. 

	4. Prevent occurrence of wastes/MUDA.
	4.1. Plan of MUDA prevention is prepared and implemented.
4.2. Standards required for machines, operations, defining normal and abnormal conditions, clerical procedures and procurement are discussed and prepared.

4.3. Occurrences of wastes/MUDA are prevented by using visual and auditory control methods. 

4.4. Waste-free workplace is created using 5W and 1Hsheet.

4.5. The completion of required operation is done in accordance with standard procedures and practices.
4.6. The updating of standard procedures and practices is facilitated.
4.7. The capability of the work team that aligns with the requirements of the procedure is ensured.


	Variable
	Range

	OHS requirements
	May include, but not limited to:
· Are to be in accordance with legislation/ regulations/codes of practice and enterprise safety policies and procedures. This may include protective clothing and equipment, use of tooling and equipment, workplace environment and safety, handling of material, use of firefighting equipment, enterprise first aid, hazard control and hazardous materials and substances.

· Personal protective equipment is to include that prescribed under legislation/regulations/codes of practice and workplace policies and practices.

· Safe operating procedures are to include, but are not limited to the conduct of operational risk assessment and treatments associated with workplace organization.

· Emergency procedures related to this unit are to include but may not be limited to emergency shutdown and stopping of equipment, extinguishing fires, enterprise first aid requirements and site evacuation.

	Safety equipment and tools
	May include, but not limited to:
· Dust masks/goggles

· Glove

· Working cloth

· First aid and safety shoes

	Tools and techniques 
	May include, but not limited to:
· Plant Layout

· Process flow 

· Other Analysis tools

· Do time study by work element

· Measure Travel distance 

· Take a photo of workplace

· Measure Total steps 

· Make list of items/products, who produces them and who uses them & those in warehouses, storages etc.

· Focal points to Check and find out existing problems

· 5S

· Layout improvement

· Brainstorming

· Andon

· U-line

· In-lining

· Unification

· Multi-process handling & Multi-skilled operators

· A.B. control (Two point control)

· Cell production line

· TPM (Total Productive Maintenance)

	Relevant procedures 
	May include, but not limited to:
· Make waste visible

· Be conscious of the waste 

· Be accountable for the waste.

· Measure the waste.

	The ten basic principles for improvement
	May include, but not limited to:
· Throw out all of your fixed ideas about how to do things.

· Think of how the new method will work- not how it won.

· Don’t accept excuses. Totally deny the status quo.

· Don’t seek perfection. A 5o percent implementation rate is fine as long as it’s done on the spot.

· Correct mistakes the moment they are found.

· Don’t spend a lot of money on improvements.

· Problems give you a chance to use your brain.

· Ask “why?”  At least five times until you find the ultimate cause.

· Ten people’s ideas are better than one person’s.

· Improvement knows no limits. 

	Visual and auditory control methods  
	May include, but not limited to:
· Red Tagging

· Sign boards

· Outlining

· Andons

· Kanban, etc.

	5W and 1H
	May include, but not limited to:
· Who

· What

· Where

· When

· Why and How


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Discuss why wastes occur in the workplace

· Discuss causes and effects of wastes/MUDA in the workplace

· Analyze the current situation of the workplace by using appropriate tools and techniques

· Identify, measure, eliminate and prevent occurrence of wastes by using appropriate tools and techniques

· Use 5W and 1H sheet to prevent

	Underpinning Knowledge and Attitude


	Demonstrates knowledge of:

· Targets of customers and manufacturer/service provider

· Traditional and kaizen thinking of price setting

· Kaizen thinking in relation to targets of manufacturer/service provider and customer

· value

· The three categories of operations

· the 3“MU”  

· waste/MUDA 

· wastes occur in the workplace

· The 7 types of MUDA 

· The Benefits of identifying and eliminating waste

· Causes and effects of 7 MUDA

· Procedures to identify MUDA 

· Necessary attitude and the ten basic principles for improvement 

· Procedures to eliminate MUDA

· Prevention of wastes 

· Methods of waste prevention

· Definition and purpose of standardization

· Standards required for machines, operations, defining normal and abnormal conditions, clerical procedures and procurement

· Methods of visual and auditory control 

· TPM concept and its pillars.

· Relevant OHS and environment requirements

· Plan and report

· Method of communication

	Underpinning Skills


	Demonstrates skills to:

· Draw & analyze current situation of the work place

· Use measurement apparatus (stop watch, tape, etc.)

· Calculate volume and area

· Use and follow checklists to identify, measure and eliminate  wastes/MUDA

· Identify and measure wastes/MUDA in accordance with OHS and procedures

· Use tools and techniques to eliminate wastes/MUDA in accordance with OHS procedure

· Apply 5W and 1H sheet

· Update and use standard procedures for completion of required operation

· Work with others

· Read and interpret documents

· Observe situations 

· Solve problems 

· Communicate

· Gather evidence by using different means

· Report activities and results using report formats

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral  Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


NTQF Level IV
	Occupational Standard: Dam Safety and Catchment Operation Level lV

	Unit Title 
	Coordinate and Monitor the Application of Environmental Plans and Procedures

	Unit Code
	EIS DSC4 01 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to monitor and coordinate the application of environmental plans and procedures to specific projects and to develop environmental procedures for the local work area.

	Elements
	Performance Criteria

	1. 
Determine relevant environmental plans and procedures.
	1.1. Environmental plans and procedures are identified and  relevance to specific projects or work sites is determined.

1.2. Relevant environmental plans and procedures are interpreted in relation to specific project or site activities.

	2. 
Implement environmental plans and procedures.
	2.1. Environmental risks and impacts are identified. 

2.2. Environmental risks are managed and minimised.

2.3. Emergency procedures are applied.

2.4. Activities are carried out according to environmental plans and procedures.

2.5. Effective participation and contribution are maintained.

	3. 
Develop project or site specific environmental procedures.
	3.1. The need for project or site specific environmental procedures is assessed.

3.2. Stakeholders are consulted and issues and concerns addressed.

3.3. Specific project or site environmental procedures are developed.

3.4. Specific project or site environmental procedures are reviewed and reported according to organisational procedures and statutory requirements.

	4. 
Control environmental incidents.
	4.1. Environmental incidents are identified and appropriate control measures applied.

4.2. Environmental incidents are analysed to prevent recurrence.

4.3. Environmental incidents are recorded and reported and environmental management documentation is completed according to organisational requirements.

	5. 
Monitor and report on environmental plans and procedures.
	5.1. The implementation of environmental plans and procedures is monitored and reported according to organisational requirements.

5.2. Environmental risks are reported according to organisational procedures.

5.3. Participation by the relevant work force is ensured in reviews of environmental procedures and reported according to organizational requirements.


	Variable
	Range

	Environmental plans and procedures 
	May include, but not limited to:
· National, state or local government policies or local government or regional development plans concerning:

· Water resources

· Industry and cross industry issues

· Business, corporate or enterprise issues

· Cultural and heritage issues

· Conservation
· Flora and fauna

· Waste disposal

· Coastal protection

· Groundwater protection

· Irrigation
· Salination control

· Pollution and litter control

· River and surface water systems

· Chemical management and Biological control 

· Organisational procedures, including:

· Minimisation of waste materials

· Proper disposal of waste materials

· Restriction of burning off

· Correct handling of toxic substances

· Containment of chemicals such as chlorofluorocarbons 

· Minimisation of factors that contribute, directly or indirectly, to the production of greenhouse gases 

· Correct use of enterprise vehicles and machinery

· Reuse or recycling of trade materials where possible

· Overall reduction of energy usage through general awareness and the use of appropriate technologies

	Specific projects or work sites 
	May include, but not limited to:
· Buildings
· Plants
· Construction and maintenance sites

· Workshops
· Laboratories
· Bulkwater storage sites

· Surface or groundwater sites

· Catchments
· Flood plains irrigation sites

· Wetlands
· Drainage and Waste disposal sites

	Environmental risks and impacts 
	May include, but not limited to:
· Risks, including:

· Impact of mismanagement of chemicals

· Impact of mismanagement of biological agents

· Detrimental impact on limited water resources, rivers, waterways and channels
· Spillage
· Waste disposal

· Detrimental impact on water catchment areas (urban and non-urban) 

· Unsatisfactory water, wastewater treatment processes, trade waste treatment and disposal processes

· Poor construction processes

· Planning deficiencies

· Incidents of environmental impact, including:

· Emissions to air

· Releases to/of water

· Releases to land

· Vibration and noise

· Disposal of waste

· Contamination of land

· Impact on communities

· Destruction of habitat

· Use of energy sources

· Waste generation processes and technologies

· Impact on culturally significant sites

· Incidents may involve the implementation of emergency responses

	Stakeholders 
	May include, but not limited to:
· The enterprise

· All levels of government

· Industry (e.g. Extractive, other utilities, manufacturing)

· Community action groups

· Environmental conservation groups

· Land care groups

· Primary producers

· The general community and individuals

· Indigenous and Torres Strait Islander groups

	Organisational and procedures and statutory requirements 
	May include, but not limited to:
· Environmental legislation, including: 

· Relevant federal legislation

· Relevant state or territory legislation

· Relevant local government by-laws

· Relevant government and quasi government policies and regulations

	Environmental management documentation 
	May include, but not limited to:
· Information on applicable environmental laws or other requirements

· Complaint records

· Training records

· Process information

· Process operational logbooks

· Inspection, maintenance and calibration records

· Relevant contractor and supplier information

· Incident reports

· Information on emergency preparedness and response

· Records of significant environmental impacts

· Chain of custody and compliance records

· Audit results

· Management reviews


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Identifying and analysing environmental plans and procedures relevant to a representative variety of projects and work sites

· Interpreting and implementing relevant environmental plans and procedures for a typical project or work site
· Developing site- or project-specific environmental plans and procedures for an atypical project or work site, including consultation with stakeholders

· Managing environmental incidents
· Monitoring, reporting and reviewing the implementation of environmental plans and procedures
· Coordinating participation by relevant sectors of the workforce

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Relevant legislative requirements
· Standard operating procedures
· Environmental plans and procedures
· Sedimentation and erosion control
· Risk assessment procedures
· Rare and endangered plants
· Recording procedures

· Reporting procedures
· Monitoring procedures
· Identification of risks and impacts
· Consultation procedures
· Incident management procedures
· Potential environmental risks and incidents
· Disposal of dangerous and contaminated soils
· Environmental auditing
· Concepts of due diligence 
· Principles of environmental protection
· Endangered species and habitat protection

· Environmental impact assessment
· Control procedures for environmental risks and incidents
· Waste management

	Underpinning Skills
	Demonstrate skills to:
· apply control procedures at environmental risks and incidents 

· access, interpret and apply relevant legislation and standard operating procedures

· assess environmental risks at the specific project or site

· apply environmental plans and procedures

· report and record environmental procedures

· develop local workplace environmental procedures

· identify risks and impacts

· apply consultation processes

· manage environmental incidents

· conduct environmental audits

· apply due diligence

· monitor a specific project or site

· identify possible cultural or heritage sites  and potential pollutants

· analyse personal and team performance against work objectives

· solve operational problems

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV       

	Unit Title 
	Coordinate and Monitor Water Storage Catchment Activities

	Unit Code
	EIS DSC4 02 0317

	Unit Descriptor
	This unit of competency describes the coordination and monitoring of activities in water storage catchments that impact on water yield and/or quality. 


	Elements
	Performance Criteria 

	1. 
Confirm the performance measures for catchment management.
	1.1. Catchment management requirements are identified.

1.2. Stakeholder requirements that impact on the catchment area are identified.

1.3. Historical catchment information is gathered and applied, as required.

1.4. Water quality and quantity requirements are identified.

1.5. Environmental factors and issues that impact on the catchment area are identified.

	2. 
Monitor catchment activities.
	2.1. Monitoring and testing programs are applied according to organisational procedures.

2.2. Personal protective equipment are correctly selected, fitted and used.

2.3. Catchment area usage is monitored according to the plan.

2.4. Breaches of usage provisions are identified, investigated and reported. 

	3. 
Report outcomes of testing and monitoring.
	3.1. Coordination and monitoring data are analysed, recorded and reported according to organisational procedures and statutory requirements.

3.2. Current and/or potential problems are identified and investigated and results reported.


	Variable
	Range

	Catchment management requirements 
	May include, but not limited to:
· Relevant federal legislation

· Relevant state or territory legislation

· Relevant local government by-laws

· Organisational needs

· Codes of practice

	Stakeholders 
	May include, but not limited to:
· State forestry bodies

· State parks authorities

· Land care groups

· Catchment management trusts and community groups

· Environmental interest groups

· Native title and indigenous groups

· State government

· Water authorities

· Users and customers, including:

· Recreationists 

· Forestry

· Housing

· Farming

· Consumers of water

· Water authorities

	Historic catchment information 
	May include, but not limited to:
· Relevant hydrological information

· Previous monitoring studies

· Vegetation surveys 

· Anecdotal information from land holders

· Geological data

· Hydro-geological data

	Environmental factors 
	May include, but not limited to:
· Flora

· Fauna

· Chemicals

· Land degradation

· Nutrients

· Fire breaks

· Farming practices

· Land use

	Issues 
	May include, but not limited to:
· Cultural sites

· Land use

· Environmental issues

· Other human activity

	The testing program 
	May be:

· On site 

· In a specified laboratory

· And May include, but not limited to:
· Sampling and testing procedures

· Testing medium

· Frequency

· Sampling locations

· Testing variables


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Identifying catchment management requirements

· Identifying stakeholder requirements and environmental factors that impact on water storage catchment areas

· Implementing monitoring and testing programs

· Monitoring usage

· Investigating and reporting on breaches 

· Reporting on monitoring active

	Underpinning Knowledge and Attitudes


	Must demonstrate knowledge of:

· Relevant historical records, legislation, enterprise policies, technical skills 

· Advanced technology

· Range of appropriate measuring and testing procedures

· Investigation procedures

· Coordination processes

· System layout and processes

· Environmental aspects of catchment areas

· Safety procedures

· Policies and standard operating procedures

· Relevant utilities and service bodies

· Hazardous substances handling

· Communication systems

· Risk management principles

· Risk factors and potential hazards involved with catchment area processes equipment operation, capacity and limitations

· Effects of weather and conditions on operation of catchment areas

·  Pumping and valving systems

· Control systems

· Pest control specifications

· Customer expectations and requirements

· Occupational health and safety and environmental legislation, Acts and procedures.

· Catchment management issues, including:

· Feral/native animals

· Transfer of noxious weeds

· Human interaction with the catchment including litter and waste

· Perimeter inspections

· Fire management

· Mimosa
· Policing role

· Conservation management

· Remote community catchment areas

	Underpinning Skills


	Must demonstrate skills to:

· Interpret and apply legislation and policies

· Coordinate measuring and testing activities

· Conduct investigations

· Assess environmental impact

· Solve operational problems 

· Produce reports and logs

· Use safety equipment and personal protective equipment

· Calculate flow and capacity

· Coordinate safety surveillance

· Interpret plans, policies and standard operating procedures

· Communicate with employees and customers

· Use communication equipment

· Give and receive instructions

· Identify control system faults

· Identify water quality risks and prepare protection strategies

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV 

	Unit Title 
	Coordinate and Monitor Surface Water System

	Unit Code
	EIS DSC4 03 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to coordinate and monitor the operation of surface water systems, ensuring that Surface Water Management Plan (SWMP) performance measures are met, environmental issues are addressed and a source of supply is maintained. 


	Elements
	Performance Criteria 

	1. 
Confirm SWMP performance measures.
	1.1. Water flow requirements in surface water sources are identified.

1.2. Water quality and quantity requirements, including release rates are identified.

1.3. Environmental factors that may impact on water flows and quality are identified.

1.4. Performance measures for the resource and operations  are identified.

1.5. Historic information is accessed and stakeholders  are consulted, as required.

	2. 
Monitor the performance of assets.
	2.1. Monitoring and testing programs are carried out.

2.2. Personal protective equipment are correctly selected, fitted and used.

2.3. Assets are monitored to ensure performance meets specifications in the SWMP.

2.4. Maintenance programs are scheduled to meet current and potential problems. 

	3. 
Monitor and coordinate processes.
	3.1. Water usage and quality are tested and monitored according to the SWMP.

3.2. Processes are coordinated to meet SWMP requirements and targets.

3.3. Action is taken to optimise system performance.

	4. Report the outcomes of testing and monitoring.
	4.1. Coordination and monitoring data is analysed, recorded and reported according to organisational procedures and statutory requirements.

4.2. Current or potential problems are identified and reported.


	Variable
	Range

	Water flow requirements 
	May include, but not limited to:
· Usage and environment allocations 

· Licenses
· Legislation
· Enterprise policies

	Surface water sources 
	May include, but not limited to:
· Dams
· Reservoirs
· Weirs
· Rivers
· Lakes
· Creeks and streams

· Wetlands
· Off stream storage

· Catchment areas

· Storage tanks

	Environmental factors 
	May include, but not limited to:
· Environmental flow requirements

· Catchment usage and management

· Weather and climate

· Rainfall run-off

· Chemicals
· Salinity
· Nutrients
· Reservoir operations

· Natural events

	Performance measures 
	May include, but not limited to:
· Setting targets and objectives for quantity

· Quality
· Stakeholders
· Future use

	Historic information 
	May include, but not limited to:
· Hydrological information

· Previous monitoring studies

· Geological data

· Hydro-geological data

· Land use studies

· Environmental management studies

· Anecdotal information from land owners

	Stakeholders 
	May include, but not limited to:
· Water consumers

· Government
· Water authorities

· Environmental departments

· General public

· Interest groups

· Industry
· Extractive industry

	Monitoring and testing programs 
	May include, but not limited to:
· Resource yields and status

· Flow rates

· Testing procedures

· Testing medium, frequency and variables
· Sampling locations

· Land use changes


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Identifying water flow, quality and quantity requirements and any environmental factors that may affect these

· Identifying surface water system performance measures from the SWMP

· Accessing historic information

· Consulting stakeholders

· Conducting or supervising asset monitoring and testing programs

· Scheduling asset maintenance programs

· Conducting or supervising testing and monitoring of water usage and water quality

· Coordinating processes to meet targets and optimise system performance

· Analysing data, completing records and producing reports

· Identifying and reporting current and potential problems

	Underpinning Knowledge and Attitudes


	Must demonstrate knowledge of:

· Relevant legislation

· Relevant enterprise policies

· Measuring and testing procedures

· Investigation procedures

· Surface water system 

· Customer expectations and requirements

· Climatic and weather characteristics and impacts

· Hydraulic analysis

	Underpinning Skills


	Must demonstrate skills to:

· Interpret and apply legislation and policies

· Coordinate measuring and testing activities
· Consult with customers and stakeholders
· Conduct site inspections
· Lead work teams
· Assess personal and team performance
· Perform system calculations
· Conduct investigations
· Identify problems

· Assess environmental impact
· Use personal protective equipment


	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV 

	Unit Title 
	Coordinate and Monitor Bulk Water System Operation

	Unit Code
	EIS DSC4 04 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to monitor and coordinate the operation of bulk water systems and to measure and report on system performance and process quality control.


	Elements
	Performance Criteria

	1. Confirm performance measures in bulk water management plan.
	1.1. Water flow, quality and quantity requirements are identified.

1.2. Surveillance requirements are identified.
1.3. Stakeholders requirements that impact on system operation are identified.
1.4. Performance measures for the resource and operation are identified.
1.5. Environmental flows that impact on water flows and quality are identified.

	2. Monitor performance of assets.
	2.1. Equipment, including personal protective equipment are correctly selected, fitted and used.

2.2. Monitoring and testing programs are applied according to organisational and statutory requirements.

2.3. Assets are monitored to ensure performance meets specifications in management plan. 

2.4. Maintenance programs are scheduled to meet current and/or potential problems.

	3. Coordinate processes.
	3.1. Water flows and quality are monitored according to plan.

3.2. Processes are coordinated to meet plan requirements and targets.

3.3. Action is taken to optimise system performance.

	4. Report outcomes of coordination and monitoring.
	4.1. Coordination and monitoring data are analysed, recorded and reported according to organisational procedures and statutory requirements.

4.2. Current and/or potential problems are identified and reported.


	Variable
	Range

	Surveillance 
	May apply to:

· Earthen walls

· Concrete walls

· Hydraulic structures

· Electrical equipment

· Spillways

· Outlets

· Pipes

· Conduits

· Foundations

· Mechanical equipment (e.g. Gates, valves)

· Reservoir perimeter

· Weirs

· Tunnels and galleries

	Stakeholders 
	May include, but not limited to:
· Dam owners

· Water authorities

· Government

· Water consumers

· Downstream land owners

· Meteorological bureau

· Local government

· Emergency organisations

· Police

· Land care and water watch groups 

· Industry

	Equipment 
	May include, but not limited to:
· Electronic monitoring and metering systems

· Manual chart recording systems

· On- and off-road vehicles

· Communication equipment

· Personal protective equipment

	Monitoring 
	May require:

· Interaction and communication with other employees, other authorities and the general public

· Visual observation

· Implementation of reporting procedures that may also include procedures for the implementation of by-laws, organisational policies and statutory requirements

	Organisational and statutory requirements 
	May include, but not limited to:
· Environmental laws and policies

· By-laws and organisational policies

· Water Acts

· Ethiopian Drinking Water Guidelines

· Construction and occupational health and safety regulations

· Public safety and disaster plans

· International Commission on Large Dams and Ethiopian National Committee on Large Dams (ANCOLD) guidelines

· Asset management plan


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence to:

· Identifying system performance measures, stakeholder requirements and environmental factors that may influence performance
· Implementing monitoring and testing programs
· Scheduling maintenance
· Coordinating and optimising system performance 

· Collecting and recording data
· Producing required reports

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· System hydraulics, layout, processes
· Coordination processes
· Environmental aspects of bulk water systems

· Chemical use 
· Safety procedures 
· Lock out procedures for mechanical and electrical installations
· Policies, procedures and legislation
· Relevant utilities and service bodies
· Communication systems
· Risk factors and potential hazards involved with water pressures and flows

· Equipment operation, capacity and limitations
· Effects of weather and conditions on operation of supply networks 
· Pipes and fittings
· Pumping and valving systems
· Control systems

	Underpinning Skills
	Demonstrate skills to:
· Solve operational problems

· Produce reports and logs
· Interpret plans, charts and instructions
· Interpret policies, procedures and standards
· Communicate with employees and customers
· Use communication equipment
· Give and receive instructions
· Operate computerised equipment

· Identify control system faults
· Use safety equipment and personal protective equipment 
· Identify and investigate operational problems 
· Collect and analyse data 
· Use communication systems 
· Control system operations

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV 

	Unit Title 
	Coordinate and Monitor Asset Construction and Maintenance

	Unit Code
	EIS DSC4 05 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to coordinate and monitor asset construction and maintenance, including site management and associated commissioning and post-commissioning activities. 

This unit is required by operators with responsibility for ensuring that asset construction and maintenance activities are performed and completed in compliance with all relevant organisational and statutory requirements. The level of responsibility may vary according to the size, scope, location, and technical complexity of individual projects

	Elements
	Performance Criteria

	1. Plan and prepare for asset construction and maintenance.
	1.1. Work requirements are determined according to asset purpose, maintenance history, components, maintenance schedules and known logistics.

1.2. Maintenance plan is confirmed and work prioritised and scheduled.

1.3. Authorisations and communication are confirmed with stakeholders.

1.4. Stakeholders issues that impact on construction or maintenance are identified and addressed.

1.5.  Site inspections are conducted according to organisational procedures and risk management guidelines.

	2. Undertake work site maintenance.
	2.1. Material handling procedures are monitored according to organisational requirements.

2.2. Construction activities are monitored to ensure compliance with occupational health and safety and environmental regulations.

2.3. Maintenance requirements are confirmed by detailed diagnosis of problems and conditions at the site.

2.4. Maintenance tasks are carried out according to the condition of the equipment and organisational requirements. 

2.5. Equipment, tools and technology are used safely, effectively and productively.

	3. Test and commission work.
	3.1. Tests are conducted and defined commissioning programs  applied according to organisational and manufacturers' requirements.

3.2. Test results are monitored to ensure that the assets function within agreed specifications.

3.3. Inspections are conducted and recorded according to commissioning and stakeholders requirements.

	4. Conduct post-maintenance activities.
	4.1. Work site inspections and rehabilitation are coordinated and monitored.

4.2. A review of the construction or installation is undertaken and asset performance monitored.

4.3. Defects are identified and arrangements  made to rectify them.

4.4. Reports and documentation required by the organisation are completed.

4.5. Reports are stored and secured according to information and data management system.


	Variable
	Range

	Work requirements
	May include

· Purpose and history of site and its assets

· Maintenance plans and specifications

· Site location and conditions

· Risk and hazard management procedures

· Communication methods and equipment

· Authorisations, permits and restrictions

· Environmental and heritage conditions

· Recording and reporting asset condition and maintenance

· Preparing and coordinating the availability and transporting of:

· Maintenance and construction support

· Equipment and tools

· Replacement assets

· Safety and protective equipment

· Communication equipment

· Technical expertise

· Surveying equipment

· Camping and survival resources

· Rescue and retrieval resources

	Authorisations 
	May include, but not limited to:
· Federal, state and local government

· Quarantine controls

· Legal access

· Traffic management

· Blue Card

	Stakeholders 
	May include, but not limited to:
· Contractors

· Government and regulatory authorities

· Property owners

· Utility organisations

· Specialised work teams

· General public

· Asset users

	Site inspections 
	May include, but not limited to:
· Confirmation of: 

· Plans
· Contracts

· Purpose
· Asset history

· Fault reports

· Components
· Risk factors

· Inspection of preparation work

· Assessment of compliance with specifications and manufacturers' guidelines

· Assessment of compliance with procedures and legislation including: 

· Occupational health and safety requirements 

· Environmental
· Natural resource management

· Water quality

	Occupational health and safety and environmental requirements 
	May include, but not limited to:
· Working with, near and in:

· Confined spaces

· Heights
· Water
· Forests
· Equipment operation

· Plant operation

· Contamination issues

· Weather exposure

· Herbicides
· Pesticides
· Solvents
· Fuels
· PPE requirements

· Onsite communication and procedures for working remotely.

· Equipment:

· Ladders
· Harness
· Trailer
· Personnel safety:

· Medical constraints and conditions

· CPR

· First Aid

· Water survival

· Bush survival

· Self rescue

· Traffic management authority

	Maintenance tasks 
	May include, but not limited to:
· Performance benchmarks

· Reference marks

· CTF

· Relevant section:

· Control
· Approach 
· Inlet
· Tail water

· DM 

· Long survey

· Staff gauges

· Peak level indicators

· Power supplies

· Instrument circuits

· Lightning protection

· Banks
· Site access

· Transducer exposure

	Organisational and manufacturers' requirements 
	May include, but not limited to:
· General and special conditions of contract and site specifications

· Plans, maps and drawings

· Authorisations and permits

· Operational manuals

· Manufacturers' manuals and specifications

· Maintenance manuals

· Plans of other authorities, services and utilities

· Hazard and response reports

· Project plans

· Maintenance checklists


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Analysing work requirements
· Prioritising and scheduling work
· Liaising and negotiating with all relevant stakeholders and work teams
· Planning construction or maintenance activities

· Monitoring work performance for compliance with OHS and other organisational and statutory requirements
· Providing technical advice on maintenance methods 
· Conducting risk and hazard assessments
· Reporting recommendations for risk and hazard prevention

· Conducting or supervising asset tests
· Implementing commissioning programs and post commissioning inspections
· Coordinating and monitoring the rehabilitation of the worksite
· Reviewing the construction or installation and monitoring performance

· Identifying and reporting defects

	Underpinning Knowledge and Attitudes


	Must demonstrate knowledge of:

· Site inspection and investigation procedures
· Organisational policies, procedures, guidelines and requirements for asset monitoring and maintenance

· System layout, integrity, design and performance
· Evaluation and investigation requirements
· Enterprise auditing and recording procedures and reporting requirements
· Characteristics, technical capabilities and limitations of materials and equipment according to manufacturers' specifications

· Occupational health and safety policies and procedures including material handling procedures, use of protective equipment, safe driving in hazardous conditions, bush and water survival, working in the location of power supplies, working in confined spaces

· Relevant environmental and natural resource management legislation
· Risk factors and potential hazards involved with water pressures and flows

	Underpinning Skills


	Must demonstrate skills to:

· Use safety and personal protective equipment

· Interpret policies, standard operating procedures and standards related to monitoring and maintenance of water services assets
· Control system operations, processes, failure and rectification
· Use required forms of transport including marine craft, 4 wheel drive vehicles, aircraft, snow mobiles based on site location and conditions and safety and equipment management procedures

· Use organization equipment, tools and technology

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV   

	Unit Title 
	Coordinate and Monitor River System Usage

	Unit Code
	EIS DSC4 06 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to monitor and coordinate the operation of river systems and measure and report on river flows, including flood plains and the river environment.


	Elements
	Performance Criteria 

	1. 
Confirm performance measures in river system management plan.
	1.1. Water flow requirements are identified.

1.2. Water quality and quantity requirements are identified
1.3. Environmental factors that impact on water flows and quality are identified
1.4. Performance measures for the resource and operations are identified

	2. 
Monitor performance of assets.
	2.1. Equipment, including personal protective equipment are correctly selected, fitted and used.

2.2. Monitoring and testing programs are applied.

2.3. Assets are monitored to ensure performance meets specifications in the river system management plan.

	3. 
Coordinate processes.
	3.1. Water usage and quality are monitored according to the river system management plan.

3.2. Processes are coordinated to meet planned requirements and targets.
3.3. System adjustments are applied to ensure that system performance meets organisational and statutory requirements.

	4. 
Report outcomes of coordination and monitoring.
	4.1. Coordination and monitoring data are analysed, recorded and reported according to organisational requirements.

4.2. Current and/or potential problems are identified and reported according to organisational procedures.


	Variable
	Range

	Equipment 
	May include, but not limited to:
· Electronic monitoring and metering systems

· Manual chart recording systems

· On- and off-road vehicles

· Communication equipment 

· Personal protective equipment

	System adjustments 
	May include, but not limited to regulation of flow and pressure, including the adjustment of:

· Pumping systems

· Valving systems

· Control systems

	Organisational and statutory requirements 
	May include, but not limited to:
· By-laws and organisational policies

· Standard operating procedures

· Environment protection

· Relevant Ethiopian Standards

· Manufacturer's standards and specifications.

· Equal employment opportunity

· Occupational health and safety

· World Health Organisation and National Health and Medical Research Council (NHMRC) guidelines


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Identifying water flow, water quality and water quantity requirements

· Identifying relevant environmental factors to be considered
· Identifying performance measures for the resource and operations 
· Implementing monitoring and testing programs, including monitoring of assets, water usage and water 

· Coordinating processes and making system adjustments
· Analysing and reporting data and reporting problems

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· System hydraulics and layout
· Coordination processes
· Environmental aspects of river systems
· System processes
· Lock out procedures for mechanical and electrical installations
· Policies, procedures and legislation
· Relevant utilities and service bodies
· Communication systems
· Risk factors and potential hazards involved with river systems

· Equipment operation, capacity and limitations
· System calculations
· Effects of weather and conditions on operation of river systems
· Pipes and fittings
· Pumping and valving systems
· Control systems

	Underpinning Skills


	Demonstrate skills to:

· Solve operational problems
· Produce reports and logs
· Use safety equipment and personal protective equipment
· Interpret plans, charts and instructions
· Perform system-related calculations
· Interpret policies, procedures and standards
· Communicate with employees and customers

· Use communication equipment
· Give and receive instructions
· Analyse personal and team performance
· Operate computerised equipment
· Identify control system faults

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV            

	Unit Title 
	Coordinate and Monitor Groundwater System Usage

	Unit Code
	EIS DSC4 07 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to coordinate and monitor the use of groundwater as a source of water supply ensuring that Ground Water Management Plan (GWMP) performance measures are met, environmental issues are addressed and a source of supply is maintained. 

	Elements
	Performance Criteria 

	1. 
Confirm GWMP performance measures.
	1.1. Groundwater management requirements are identified. 

1.2. Stakeholder requirements that impact on the groundwater quality, quantity and conservation are identified.
1.3. Historical groundwater information is gathered and applied as required.

1.4. Water quality and quantity requirements are identified.
1.5. Environmental and development factors that impact on groundwater are identified.

	2. 
Monitor and coordinate processes.
	2.1. Monitoring and testing programs are conducted.

2.2. Groundwater usage and quality are monitored according to the GWMP.

2.3. Breaches of usage provisions and changes to quality parameters are identified, investigated and reported.

	3. 
Monitor performance of assets.
	3.1. Assets are monitored to ensure performance meets specifications in plan.

3.2. Personal protective equipment are correctly selected, fitted and used.

3.3. Maintenance programs are scheduled to meet current and potential problems.

	4. 
Report on groundwater system usage.
	4.1. Coordination and monitoring data are analysed, recorded and reported according to organisational procedures and statutory requirements.

4.2. Current and potential problems are identified and investigated.

4.3. Investigation results and recommendations are reported.


	Variable
	Range

	Stakeholder 
	May include, but not limited to:
· Water consumers

· Government
· Water authorities

· Environmental departments

· General public

· Interest groups

· Industry
· Extractive industry

	Historic groundwater information 
	May include, but not limited to:
· Relevant geological data

· Hydro-geological data

· Hydrological information

· Previous monitoring studies

· Land use studies

· Environment management studies

	Environmental and development factors 
	May include, but not limited to:
· Human interaction

· Adsorption
· Pollutants
· Nutrients
· Salinity
· Cultural aspects

· Land use

· Climate and weather conditions

· Other human activity

· Vegetation
· Urban growth

· Industry growth

	Monitoring and testing programs 
	May include, but not limited to:
· Resource yield

· Testing procedures and medium

· Frequency
· Quality requirements

· Geophysical work

· Modelling
· Surveys
· Water quality and Other variables

	Organisational procedures and statutory requirements 
	May include, but not limited to:
· Statutory requirements, including:

· Relevant federal legislation

· Relevant state or territory legislation

· Relevant local government by-laws

· Ethiopian Drinking Water guidelines


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence in:
· Identifying groundwater management requirements, including water quality and quantity requirements 
· Identifying stakeholder requirements and environmental and development factors that impact on groundwater

· Implementing monitoring and testing programs
· Monitoring groundwater usage and quality
· Investigating and reporting on breaches 

· Monitoring assets performance
· Scheduling asset maintenance programs
· Analysing and reporting asset performance data

· Identifying, investigating and reporting current and potential asset problems, including recommendations for actions

	Underpinning Knowledge and Attitudes


	Must demonstrate knowledge of:

· Relevant legislation and enterprise policies

· Range of appropriate measuring and testing procedures

· Investigation procedures
· Customer expectations and requirements
· Groundwater analysis procedures and hydraulics

· Environmental legislation
· Properties of stored water
· System layout
· Control systems
· Equipment operation

· Relevant utilities and service bodies
· Hazardous materials handling
· Effects of weather and conditions on bulk water assets

· Principles of soil mechanics
· Concrete structure, strengths and deterioration
· Construction procedures
· Risk management techniques
· Occupational health and safety

· Organizational and statutory requirements

	Underpinning Skills


	Demonstrate skills to:

· Interpret and apply legislation and policies
· Coordinate measuring and testing activities
· Conduct investigations
· Assess environmental impact

· Solve operational problems
· Produce reports
· Calculate flows
· Undertake source inspections
· Follow standard operating procedures
· Communicate with employees and customers
· Use communication equipment
· Identify control system faults
· Use safety equipment and personal protective equipment

· Identify potential sources of contamination

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV                                           

	Unit Title 
	Install and Maintain Hydrometric Instruments and Equipment

	Unit Code
	EIS DSC4 08 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to install, operate and maintain hydrometric instruments and equipment in sound order and to organizational standards. The role requires understanding of the capacity, purpose and application of the instruments and equipment and the ability to select, install, test and maintain hydrometric instruments and equipment to provide accurate data for the client. 


	Elements
	Performance Criteria

	1. Plan the installation of hydrometric instruments and equipment
	1.1. The purpose and suitability of hydrometric instruments and equipment required for the site and its conditions are analysed.

1.2. Ensure that the manufacturers' specifications are applied. 

1.3. Organisational procedures are confirmed for installing the instruments and equipment and reflected in the plan of installation task schedules.
1.4. Relevant equipment, logistical requirements, authorisations and documentation required for the installation are prepared.

	2. Install hydrometric instruments, equipment and systems
	2.1. Assignment instruments and equipment are assembled, prepared and tested prior to transportation to the site to ensure that they fitted for purpose. 

2.2. Assignment instruments and equipment are installed in accordance with manufacturers' specifications, organisational standards and safe work practices.

2.3. Installation tests are conducted in accordance with standard operating procedures to ensure the correct operation of instruments and equipment.
2.4. Records and commissioning of the installation process are completed in accordance with organisational procedures.

	3. Test and maintain hydrometric instruments, equipment and systems
	3.1. Assignment instruments and equipment are tested in accordance with organisational, industry standards and client requirements.

3.2. Adjustments are made and tested to comply with the required tolerances.

3.3. Errors or deviations from the appropriate range or tolerance levels are reported in accordance with organisational and industry standards.

3.4. Test records are maintained in accordance with organisational requirements.

3.5. Routine maintenance is completed in accordance with organisational requirements and maintenance schedules.
3.6. Instruments and equipment are stored and protected in accordance with organisational and manufacturers' requirements.

	4. Operate hydrometric monitoring equipment
	4.1. Monitoring equipment are used to collect data required by assignment plan and purpose.

4.2. Calculations and adjustments are made according to the requirements of the site and equipment.
4.3. The accuracy and reliability of readings are checked and calibrations confirmed or adjusted.

	5. Report processes and outcomes
	5.1. Reports and data are compiled according to organisational requirements and monitoring plan.

5.2. Potential and current problems are identified proactively and corrective action or report is taken to relevant agents.
5.3. Indicators of urgency and high risk for priority response are identified.


	Variable
	Range

	Hydrometric instruments and equipment 
	May include, but not limited to:
· Sensors

· Transducers

· Samplers

· Data loggers

· Telemetry

· Power supplies

· Float wells

· Weirs and flumes

· Gauge boards

	Documentation 
	May include, but not limited to:
· Job specifications and work plans

· Maps and plans

· Survey data

· Notice of entry procedures

· Quarantine procedures

· Mines regulations

· Organisational procedures and manuals

· Instrument and systems manufacturers' manuals

	Assignment instruments and equipment 
	May include, but not limited to:
· Personal protective equipment

· Hand and power tools

· Portable power supplies

· Computer equipment

· Pumping equipment

· Test equipment

· Communications equipment

· Signage

· 4WD vehicles

· Surveying equipment:

· Pegs

· Staffs

· Levels

· GPS

· Electronic data management systems

· Water velocity measurement devices:

· Mechanical current meters

· Acoustic-Doppler current meters and profiles

	Organisational standards and safe work practices 
	May include reference to:

· By-laws and organisational policies

· Standard operating procedures

· Environment protection standards and requirements

· Occupational health and safety standards and requirements, including use of personal protective equipment 

· Safe handling of hazardous substances

· Appropriate use of road and worksite signage 

· Survey of sections 

· Procedures for discharge measurement in open channels using mechanical current meters:

· Waded gaugings

· Flood gaugings by cableways

· Travellers or boats

· Procedures for discharge measurement in open channels using: 

· Acoustic-Doppler current meters or profilers waded gaugings

· Flood gaugings by staffed cableway

· Unstaffed traveller waybridge or boat

	Routine maintenance 
	May include, but not limited to:
· Using appropriate cleaning agents and materials to remove surface dirt and contaminants

· Applying lubricants in accordance with work instructions and manufacturers' specifications

· Performing annual or other routine and scheduled inspections of physical surroundings of the monitoring installation to identify external impacts (adverse or otherwise) on data quality and monitoring system performance

· Performing preventative maintenance management systems

· Maintaining instrument/system management databases and record systems to assist with planning outages or alternative monitoring systems

· Replacing components in accordance with work instructions and manufacturers' specifications

· Conducting minor repairs

· Conducting calibrations

· Conducting appropriate vegetation management in gauging sections, around meteorological monitoring sites to maintain constant environmental factors affecting the monitoring site

	Storing and protecting instruments 
	May include, but not limited to:
· Stowing instruments and equipment securely and in appropriate containers for storage and transport

· Protecting instruments and equipment, as appropriate, from extremes of:

· Heat

· Moisture

· Electromagnetic radiation

· Shock and Vibration


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate skills and knowledge competence in:

· Documentation that should normally be available in a water industry organisation

· Workplace specific equipment and technology

· Supervision and experienced team members to provide observations, feedback and third party reports

· Enterprise operating procedures and work allocation

· Relevant codes, standards, and government regulations

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Mathematical and scientific principles appropriate to the work role

· Operating parameters, processes and capacity limitations of hydrometric instruments and equipment

· Electrical/electronic systems operating principles

· Risk factors and potential hazards involved with installing and monitoring instruments and equipment

· Effects of weather and conditions on operation of hydrometric instruments and equipment

· Computer based instrument/system analysis software and packages

· Occupational health and safety procedures

· Policies and standard operating procedures

· Relevant utilities and service bodies

· Communication systems

	Underpinning Skills


	Demonstrate skills to:

· Interpret and apply technical documentation to the installation and maintenance of instruments and equipment

· Apply mechanical skills to the effective installation and maintenance of instruments and equipment
· Apply electrical/electronic skills to the effective installation and maintenance of instruments and equipment

· Apply computer systems and system analysis equipment and tools to conduct in situ calibration and commissioning of monitoring equipment and systems
· Use required work practices to minimise environmental impact of the installation process
· Use safety equipment and personal protective equipment appropriately

· Use hand and power tools and other relevant equipment effectively and safely
· Identify and respond to potential or actual operational problems 
· Conduct inspections
· Produce reports
· Collect and analyse data

· Read and interpret plans, specifications, maps and job instructions
· Communicate with employees and customers using clear and direct communication
· Use communication systems
· Give and receive instructions
· Apply skills specific to the industry and for working safely in remote locations including:

· Remote area survival
· Water safety
· High voltage work environment

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level lV                                           

	Unit Title 
	Collect, Measure and Process Hydrometric Stream Discharge Gauging

	Unit Code
	EIS DSC4 09 0317

	Unit Descriptor
	This unit describes the competencies required to collect data using a range of discharge measuring methods and equipment, measure and calculate readings and interpret and report data for a range of clients and stakeholders. 

	Elements
	Performance Criteria

	1
Identify flow gauging.
	1.1. Stream discharge and factors affecting accuracy are identified.

1.2. The purposes of gauging and gauging methodologies  are identified.
1.3. The area velocity methods  are identified for calculating discharge.
1.4. Hazards and hazard management principles  are identified according to occupational health and safety requirements.

	2
Collect depth and velocity data.
	2.1. Measurements are taken during gauging following occupational health and safety procedures.

2.2. Verticals are selected for measurement of velocity.

2.3. Suitable gauging equipment  are selected according to the conditions of the location, assignment and client requirements and gauging site conditions.

2.4. The equipment and gauging site are prepared.

2.5. A range of suitable and alternative methods are applied for obtaining the mean velocity in a vertical.

2.6. The mid section and mean section methods are applied
2.7. The current meter is positioned according to guidelines.

2.8. The appropriate discharge measurement method is selected.
2.9. The depth settings and point velocity are calculated using required mathematical techniques.

	3
Calculate discharge.
	3.1. Corrections are applied for oblique flows and drift angles.

3.2. The mean velocity is calculated for each vertical.

3.3. The area and discharge corresponding to each sub-section are calculated.

3.4. The discharge is calculated using the mid section and mean section method.

3.5. The mean stage and rate of change are calculated and recorded.
3.6. The channel storage and time of travel effects are calculated.

	4
Report discharge readings.
	4.1. The discharge measurements are compared with the current rating. 

4.2. The percentage deviation from the rating is recorded.

4.3. The gauging quality is graded and recorded with interpretation comments.

4.4. Supporting information is gathered from the site and document accurately according to organisation requirements.
4.5. Gauging is entered into ratings database according to organisation requirements.


	Variable
	Range

	Factors affecting accuracy 
	May include, but not limited to:
· Laminar flow

· Turbulent flow

· Critical states

· Sensitivity
· Pulsing
· Backwater

	Gauging methodologies 
	May include, but not limited to:
· Wading
· Traveller way
· Cableway
· Boat
· Bridge
· Portable flume

· Float
· Acoustic profiler

	Area velocity method 
	May include, but not limited to:
·  Measurement of Water Flow in Open Channels:

· Velocity-area methods 

· Measurement by current-meters and floats

· Operating procedures for discharge measuring equipment and calibration

	Hazards 
	May include, but not limited to:
· Boat handling

· Bed stability

· Winch operation

· Tag line setting

· Traffic management

· Working at heights

· Manual handling

· Personal Protective Equipment (PPE)

	Occupational health and safety requirements 
	May include, but not limited to:
· Hazard recognition:

· Working on and near water

· Safe working depth

· Bank and bed stability

· Rising stage

· Snags

· Floating debris

· Water temperature

· Water contamination

· Weather exposure

· Rescue procedures

· PPE requirements:

· Onsite communication and procedures for working remotely

· Equipment 
· Storage
· Assembly
· Cleaning
· Handling, transport

· Personal welfare and safety:

· Medical constraints

· CPR

· First Aid

· Water survival and rescue

· Self rescue

· Bush survival

· 4WD driving and recovery 

· Defensive driving

· Boat handling

· Traffic management authority regulations

	Gauging equipment 
	May include, but not limited to:
· Winch
· Traveller way
· Cableway

· Boat
· Vehicle 
· Trolley mount

· Mechanical & acoustic meters

· Oil change

· Calibration

	Gauging site conditions 
	May include, but not limited to:
· Hazards
· Obstructions
· Climatic
· Sufficient depth

· Sufficient velocity

· Flow angle

· Laminar flow

· Bank condition

· Anabranches and multiple channels

· Pre-season maintenance

	Alternative methods 
	May include, but not limited to:
· Volumetric
· Flumes
· Slope/area techniques

· Dilution

	Required mathematical techniques 
	May include, but not limited to:
· Area
· Volume
· Mean
· Suitable formulae

· Trigonometry

	Percentage deviation
	May include, but not limited to:
· Checking: 

· Calculations
· Equipment
· Control and Recording equipment

· Repeat measurement

	Supporting information 
	May include, but not limited to:
· Gauging section location and access maps

· Photographic records

· Site preparation undertaken

· Comments on issues encountered

	Organisational requirements 
	May include, but not limited to:
· Data management and reporting

· Worksite procedures

· Occupational health and safety procedures

· Operating procedures


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate skills and knowledge Competence in:

· Measuring and calculating readings

· Interpreting and reporting data for a range of clients and stakeholders

· Gathering data related to client requirements

· Interpreting complex documentation and applying it to the specification of hydrometric data collection and reporting procedures

· Sampling accurately and consistently with client requirements

· Analysing and verifying data using standard procedures, software and databases 

· Preparing clear and accurate reports

· Storing and archiving data

· Identifying, reporting and (within scope of job function) solving potential or current problems

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Principles of discharge measurement

· Methods for calculating mean velocity in a vertical

· Methods for determining the cross sectional area at a site

· Alternative methods of discharge measurement

· The organisation's operating procedures for hydrometric stream discharge measurement

· The timing, location and number of verticals for stage readings

· The characteristics of a suitable section for wading and boat gauging and how to make modifications

· Requirements for surface, single and multipoint floats

· Basic mathematical principles for area and velocity measurements

· Correction procedures for horizontal angles

· Correction procedures for suspension measurements

· Techniques for monitoring stage changes during discharge measurement

· Weighted mean stage calculations

· Discharge and mean stage adjustment

· Technical components in calculating discharge

· Factors impacting on discharge measurements and the quality of the discharge

· Formulae to adjust gaugings

· Potential impacts of modifications of site, method or equipment on discharge accuracy

· Confidence limits

· Function of each field on the measurement forms

· The organisation's registration procedures

· Calibration procedures

· OHS procedures, safe operation of equipment and identification of potential hazards

	Underpinning Skills


	Demonstrate skills to:

· Use area velocity method

· Assess hazards and apply relevant precautions and action

· Estimate and explain the anticipated vertical distribution

· Make calculations on depth and velocity

· Maintain the integrity of measurements

· Use a range of suitable techniques to accurately determine mean stage in rapidly changing situations

· Adjust measurements correctly

· Plot discharge measurements on organisation's preferred scale

· Use formulae for determining the percentage deviation

· Use computing system and software to transfer calculated flows to office database

· Assemble and test metering equipment

· Check operation of equipment

· Check gauging section

· Set tag lines

· Prepare gauging section

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level IV

	Unit Title 
	Plan and Organize Work

	Unit Code
	EIS DSC4 10 0317

	Unit Descriptor
	This unit covers the knowledge, skills and attitude required in planning and organizing work activities in a production application.  It may be applied to a small independent operation or to a section of a large organization.


	Elements
	Performance Criteria

	1. Set objectives
	1.1. Objectives are planned consistent with and linked to work activities in accordance with organizational aims.

1.2. Objectives are stated as measurable targets with clear time frames.

1.3. Support and commitment of team members are reflected in the objectives.

1.4. Realistic and attainable objectives are identified.

	2. Plan and schedule work activities
	2.1. Tasks/work activities to be completed are identified and prioritized as directed.

2.2. Tasks/work activities are broken down into steps in accordance with set time frames and achievable components.

2.3. Task/work activities are assigned to appropriate team or individuals in accordance with agreed functions.

2.4. Resources are allocated as per requirements of the activity.

2.5. Schedule of work activities is coordinated with personnel concerned.

	3. Implement work plans
	3.1. Work methods and practices are identified in consultation with personnel concerned.

3.2. Work plans are implemented in accordance with set time frames, resources and standards.

	4. Monitor work activities
	4.1. Work activities are monitored and compared with set objectives.

4.2. Work performance is monitored.

4.3. Deviations from work activities are reported and recommendations are coordinated with appropriate personnel and in accordance with set standards.

4.4. Reporting requirements are complied with in accordance with recommended format.

4.5. Timeliness of report is observed.

4.6. Files are established and maintained in accordance with standard operating procedures.

	5. Review and evaluate work plans and activities
	5.1. Work plans, strategies and implementation are reviewed based on accurate, relevant and current information.

5.2. Review is done based on comprehensive consultation with appropriate personnel on outcomes of work plans and reliable feedback.

5.3. Results of review are provided to concerned parties and formed as the basis for adjustments/simplifications to be made to policies, processes and activities.

5.4. Performance appraisal is conducted in accordance with organization rules and regulations.

5.5. Performance appraisal report is prepared and documented regularly as per organization requirements.

5.6. Recommendations are prepared and presented to appropriate personnel/authorities.

5.7. Feedback mechanisms are implemented in line with organization policies.


	Variable
	Range

	Objectives 
	May include, but not limited to:

· Specific

· General

	Resources
	May include, but not limited to:

· Personnel

· Equipment and  technology

· Services

· Supplies and materials

· Sources for accessing specialist advice

· Budget

	Schedule of work activities
	May include, but not limited to:

· Daily

· Work-based

· Contractual and Regular

	Work methods and practices
	May include, but not limited to:

· Legislated regulations and codes of practice

· Industry regulations and codes of practice

· Occupational health and safety practices  

	Work plans
	May include, but not limited to:

· Daily work plans

· Project plans

· Program plans

· Resource plans

· Skills development plans

· Management strategies and objectives 

	Standards
	May include, but not limited to:

· Performance targets

· Performance management and evaluation systems

· Occupational standards

· Employment contracts

· Client contracts

· Discipline procedures

· Workplace assessment guidelines

· Internal quality assurance

· Internal and external accountability and auditing requirements

· Training Regulation Standards and Safety Standards

	Appropriate personnel/ authorities
	May include, but not limited to:

· Appropriate personnel include:

· Management and Line Staff

	Feedback mechanisms
	May include, but not limited to:

	
	· Verbal feedback

· Informal feedback

· Formal feedback

· Questionnaire

· Survey and Group discussion


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Set objectives

· Plan and schedule work activities

· Implement work plans

· Monitor work activities

· Review and evaluate work plans and activities

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Organization’s strategic plan, policies rules and regulations, laws and objectives for work unit activities and priorities

· Organizations policies, strategic plans, guidelines related to the role of the work unit

· Team work and consultation strategies

	Underpinning Skills
	Demonstrates skill to:

· Plan

· Lead

· Organize

· Coordinate

· Communicate 

· Inter-and intra-person/motivation skills

· Present

	Resource Implications


	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level IV

	Unit Title 
	Migrate to New Technology

	Unit Code
	EIS DSC4 11 0317

	Unit Descriptor
	This unit defines the competence required to apply skills and knowledge in using new or upgraded technology. The rationale behind this unit emphasizes the importance of constantly reviewing work processes, skills and techniques in order to ensure that the quality of the entire business process is maintained at the highest level possible through the appropriate application of new technology. To this end, the person is typically engaged in on-going review and research in order to discover and apply new technology or techniques to improve aspects of the organization’s activities.


	Elements
	Performance Criteria

	1. Apply existing knowledge and techniques to technology and transfer


	1.1. Situations are identified where existing knowledge can be used as the basis for developing new skills.

1.2. New or upgraded technology skills reacquired and used to enhance learning.

1.3. New or upgraded equipment are identified, classified and used where appropriate, for the benefit of the organization.

	2. Apply functions of technology to assist in solving organizational problems


	2.1. Testing of new or upgraded equipment is conducted according to the specification manual.
2.2. Features of new or upgraded equipment are applied within the organization.

2.3. Features and functions of new or upgraded equipment are used for solving organizational problems.
2.4. Sources of information relating to new or upgraded equipment are accessed and used.

	3. Evaluate new or upgraded technology performance
	3.1. New or upgraded equipment is evaluated for performance, usability and against OHS standards.
3.2. Environmental considerations are determined from new or upgraded equipment.

3.3. Feedback is sought from users where appropriate.


	Variables
	Range

	Environmental Considerations
	May include, but not limited to:

· Recycling, safe disposal of packaging (e.g. Cardboard, polystyrene, paper, plastic) and correct disposal of waste materials by an authorized body

	Feedback
	May include, but not limited to:

· Surveys, 

· Questionnaires,

·  interviews and meetings.


	Evidence Guide

	Critical Aspects of Competence
	Competence must confirm the ability to transfer the application of existing skills and knowledge to new technology

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Broad awareness of current technology trends and directions in the industry  (e.g. systems/procedures, services, new developments, new protocols)

· Vendor product directions

· Ability to locate appropriate sources of information regarding metal manufacturing and new technologies

· Current industry products/services, procedures and techniques with knowledge of general features 

· Information gathering techniques

	Underpinning Skills


	Demonstrate skills of:

· Research skills for identifying broad features of new technologies

· Ability to assist in the decision making process

· Literacy skills in regard to interpretation of technical manuals

· Ability to solve known problems in a variety of situations and locations
· Evaluate and apply new technology to assist in solving organizational problems

· General analytical skills in relation to known problems

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level IV

	Unit Title 
	Establish Quality Standards 

	Unit Code
	EIS DSC4 12 0317

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to establish quality specifications for work outcomes and work performance. It includes monitoring and participation in maintaining and improving quality, identifying critical control points in the production of quality output and assisting in planning and implementing of quality assurance procedures.


	Elements
	Performance Criteria

	1. Establish quality specifications for product
	1.1. Market specifications are sourced and legislated requirements identified.

1.2. Quality specifications are developed and agreed upon.

1.3. Quality specifications are documented and introduced to organization staff / personnel in accordance with the organization policy.

1.4. Quality specifications are updated when necessary.

	2. Identify hazards and critical control points 
	2.1. Critical control points impacting on quality are identified.

2.2. Degree of risk for each hazard is determined.

2.3. Necessary documentation is accomplished in accordance with organization quality procedures

	3. Assist in planning of quality assurance procedures
	3.1. Procedures for each identified control point are developed to ensure optimum quality.

3.2. Hazards and risks are minimized through application of appropriate controls.

3.3. Processes are developed to monitor the effectiveness of quality assurance procedures.

	4. Implement quality assurance procedures
	4.1. Responsibilities for carrying out procedures are allocated to staff and contractors.

4.2. Instructions are prepared in accordance with the enterprise’s quality assurance program.

4.3. Staff and contractors are given induction training on the quality assurance policy.

4.4. Staff and contractors are given in-service training relevant to their allocated safety procedures.

	5. Monitor quality of work outcome
	2.1. Quality requirements are identified.

2.2. Inputs are inspected to confirm capability to meet quality requirements.

2.3. Work is conducted to produce required outcomes.

2.4. Work processes are monitored to confirm quality of output and/or service.

2.5. Processes are adjusted to maintain outputs within specification.

	6. Participate in maintaining and improving quality at work
	6.1. Work area, materials, processes and product are routinely monitored to ensure compliance with quality requirements.

6.2. Non-conformance in inputs, process, product and/or service is identified and reported according to workplace reporting requirements.

6.3. Corrective action is taken within level of responsibility, to maintain quality standards.

6.4. Quality issues are raised with designated personnel.

	7. Report problems that affect quality
	7.1. Potential or existing quality problems are recognized.

7.2. Instances of variation in quality are identified from specifications or work instructions.

7.3. Variation and potential problems are reported to supervisor/manager according to enterprise guidelines.


	Variable
	Range

	Sourced
	May include, but not limited to:

· End-users

· Customers or stakeholders

	Legislated requirements 
	May include, but not limited to:

· Verification of product quality as part of consumer legislation or specific legislation related to product content or composition.

	Safety procedures.
	May include, but not limited to:

· Use of tools and equipment for fabrication/production/ manufacturing works

· Workplace environment and handling of material safety, 

· Following occupational health and safety procedures designated for the task
· Respect the policies, regulations, legislations, rule and procedures for manufacturing/production/fabrication works


	Evidence Guide

	Critical Aspect of Competence
	Demonstrates skills and knowledge to:

· Monitor quality of work 

· Establish quality specifications for product 

· Participate in maintaining and improving quality at work

· Identify hazards and critical control points in the production of quality  product 

· Assist in planning of quality assurance procedures 

· Report problems that  affect quality 

· Implement quality assurance procedures   

	Underpinning Knowledge 
	Demonstrates knowledge of: 

· Work and product  quality specifications 

· Quality policies and procedures 

· Improving quality at work

· Hazards and critical points of operation

· Obtaining and using information 

· Applying federal and regional legislation within day-today work activities

· Accessing and using management systems to keep and maintain accurate records

· Requirements for correct preparation and operation 

· Technical writing

	Underpinning Skills
	Demonstrates skills to:

· Monitor quality of work 

· Establish quality specifications for product 

· Participate in maintaining and improving quality at work

· Identify hazards and critical control points in the production of quality  product

· Assist in planning of quality assurance procedures 

· Report problems that  affect quality 

· Implement quality assurance procedures

	Resource Implications


	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level IV

	Unit Title 
	Develop Individuals and Team

	Unit Code
	EIS DSC4 13 0317

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to determine individual and team development needs and facilitate the development of the workgroup.


	Elements
	Performance Criteria

	1. Provide team leadership
	1.1. Learning and development needs are systematically identified and implemented in line with organizational requirements.

1.2. Learning plan to meet individual and group training and developmental needs is collaboratively developed and implemented.

1.3. Individuals are encouraged to self-evaluate performance and identify areas for improvement.

1.4. Feedback on performance of team members is collected from relevant sources and compared with established team learning process.

	2. Foster individual and organizational growth
	2.1. Learning and development program goals and objectives are identified to match the specific knowledge and skills requirements of Competence standards.

2.2. Learning delivery methods are made appropriate to the learning goals, the learning style of participants and availability of equipment and resources.
2.3. Workplace learning opportunities and coaching/ mentoring assistance are provided to facilitate individual and team achievement of competencies.
2.4. Resources and timelines required for learning activities are identified and approved in accordance with organizational requirements.

	3. Monitor and evaluate workplace learning
	3.1. Feedback from individuals or teams is used to identify and implement improvements in future learning arrangements.

3.2. Outcomes and performance of individuals/teams are assessed and recorded to determine the effectiveness of development programs and the extent of additional support.

3.3. Modifications to learning plans are negotiated to improve the efficiency and effectiveness of learning.

3.4. Records and reports of competence are maintained within organizational requirement.


	4. Develop team commitment and cooperation
	4.1. Open communication processes to obtain and share information is used by team.

4.2. Decisions are reached by the team in accordance with its agreed roles and responsibilities.

4.3. Mutual concern and camaraderie are developed in the team.

	5. Facilitate accomplishment of organizational goals
	5.1. Team members are actively participated in team activities and communication processes.

5.2. Individual and joint responsibility is developed by team’s members for their actions.

5.3. Collaborative efforts are sustained to attain organizational goals.


	Variable
	Range

	Learning and development needs


	May include, but not limited to:

· Coaching, monitoring and/or supervision

· Formal/informal learning program

· Internal/external training provision

· Work experience/exchange/opportunities

· Personal study

· Career planning/development

· Performance evaluation

· Workplace skills assessment

· Recognition of prior learning

	Organizational requirements
	May include, but not limited to:

· Quality assurance and/or procedures manuals

· Goals, objectives, plans, systems and processes

· Legal and organizational policy/guidelines and  requirements

· Safety policies, procedures and programs

· Confidentiality and security requirements

· Business and performance plans

· Ethical standards

· Quality and continuous improvement processes and standards

	Feedback on performance
	May include, but not limited to:

· Formal/informal performance evaluation 

· Obtaining feedback from supervisors and  colleagues

· Obtaining feedback from clients

· Personal and reflective behavior strategies

· Routine and organizational methods for monitoring  service delivery

	Learning delivery methods
	May include, but not limited to:

· On the job coaching or monitoring

· Problem solving

· Presentation/demonstration

· Formal course participation

· Work experience and involvement in professional networks

· Conference and seminar attendance


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Identify and implement learning opportunities for others

· Give and receive feedback constructively

· Facilitate participation of individuals in the work of the team

· Negotiate plans to improve the effectiveness of learning

· Prepare learning plans to match skill needs

· Access and designate learning opportunities

	Underpinning Knowledge and Attitude
	Demonstrates knowledge of:

· Coaching and monitoring principles

· How to work effectively with team members who have  diverse work styles, aspirations, cultures and perspective

· How to facilitate team development and improvement

· Methods and techniques to obtain and interpreting feedback

· Methods for identifying and prioritizing personal development opportunities and options

· Career paths and competence standards in the industry

	Underpinning Skills
	Demonstrates skills to:

· Read and understand a variety of texts, preparing general information and documents according to target audience; spell with accuracy; use grammar and punctuation effective relationships and conflict management

· Communicate including receiving feedback and reporting, maintaining effective relationships and conflict management

· Plan and organize required resources and equipment to meet learning needs

· Coach and mentor skills to provide support to colleagues

· Report to organize information; assess information for relevance and accuracy; identify and elaborate on learning outcomes

· Facilitate and conduct small group training sessions

· Relate to people from a range of social, cultural, physical and mental backgrounds 

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level IV

	Unit Title 
	Utilize Specialized Communication Skills

	Unit Code
	EIS DSC4 14 0317

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to use specialized communication skills to meet specific needs of internal and external clients, conduct interviews, facilitate group discussions, and contribute to the development of communication strategies.


	Elements
	Performance Criteria

	4. Meet common and specific communication needs of clients and colleagues
	1.1. Specific communication needs of clients and colleagues are identified and met.

1.2. Different approaches are used to meet communication needs of clients and colleagues.

1.3. Conflict is addressed promptly and in a timely way and in a manner which does not compromise the standing of the organization.

	5. Contribute to the development of communication strategies
	2.1. Strategies for internal and external dissemination of information are developed, promoted, implemented and reviewed as required.

2.2. Channels of communication are established and reviewed regularly.

2.3. Coaching in effective communication is provided 

2.4. Work related network and relationship are maintained as necessary.

2.5. Negotiation and conflict resolution strategies are used where required.

2.6. Communication with clients and colleagues is made appropriate to individual needs and organizational objectives.

	6. Represent the organization
	3.1. When participating in internal or external fora, presentation is relevant, appropriately researched and presented in a manner to promote the organization.

3.2. Presentation is made clear and sequential and delivered within a predetermined time.

3.3. Appropriate media is utilized  to enhance presentation.

3.4. Differences in views are respected.

3.5. Written communication is made consistent with organizational standards.

3.6. Inquiries are responded in a manner consistent with organizational standard.


	7. Facilitate group discussion
	4.1. Mechanisms which enhance effective group interaction are defined and implemented.

4.2. Strategies which encourage all group members to participate are used routinely.

4.3. Objectives and agenda are routinely set and followed for meetings and discussions. 

4.4. Relevant information are provided to group to facilitate outcomes.

4.5. Evaluation of group communication strategies is undertaken to promote participation of all parties.

4.6. Specific communication needs of individuals are identified and addressed.

	8. Conduct interview
	5.1. A range of appropriate communication strategies are employed in interview situations.

5.2. Different types of interview is conducted in accordance with the organizational procedures.

5.3. Records of interviews are made and maintained in accordance with organizational procedures.

5.4. Effective questioning, listening and nonverbal communication techniques are used to ensure that required message is communicated.


	Variable
	Range

	Strategies 
	May include, but not limited to:

· Recognizing own limitations

· Utilizing techniques and aids

· Providing written drafts

· Verbal and non verbal communication

	Effective group interaction
	May include, but not limited to:

· Identifying and evaluating what is occurring within an interaction in a non-judgmental way

· Using active listening

· Making decision about appropriate words, behavior

· Putting together response which is culturally appropriate

· Expressing an individual perspective

· Expressing own philosophy, ideology and background and exploring impact with relevance to  communication

	Interview situations 
	May include, but not limited to:

· Establish rapport

· obtain facts and information

· Facilitate resolution of issues

· Develop action plans

· Diffuse potentially difficult situation


	Types of Interview
	May include, but not limited to:

· Related to staff issues

· Routine

· Confidential 

· Evidential

· Non-disclosure

· Disclosure


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Demonstrate effective communication skills with clients and work colleagues accessing service

· Adopt relevant communication techniques and strategies to meet client particular needs and difficulties

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Communication process

· Dynamics of groups and different styles of group leadership

· Communication skills relevant to client groups

	Underpinning Skills
	Demonstrates skills to:

· Full range of communication techniques including:

· active listening

· feedback

· interpretation

· role boundaries setting

· negotiation

· establishing empathy

· communication strategies

· Communicate to fulfill job roles as specified by the organization

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level IV

	Unit Title 
	Manage Micro, Small and Medium Enterprises (MSMEs)

	Unit Code
	EIS DSC4 15 0317

	Unit Descriptor
	This unit covers knowledge, skills and attitude required in running Micro, Small and Medium enterprises. The strategies involve developing, monitoring and managing work activities and financial information, developing effective work habits, and adjusting work schedules as needed. 


	Elements
	Performance Criteria

	1.  Develop and communicate Strategic work plan 
	1.1. The importance of planning is sensitized before acting and about the importance of plans to reduce risks and to inhibit impulsive actions and discussed.

1.2. The basics of planning and beginning with goal setting are communicated.

1.3. The achievement of measurable and realistic short-term business objective is addressed.

1.4. How to develop realistic activities plans and schedule is discussed. 

1.5. Major components of work plan are introduced and understood.

1.6. The importance of constant reviewing their plans is understood by monitoring the results. 

	2. Identify daily work requirements and  Develop effective work habits
	2.1. Basic concept about effect working culture is discussed and understood. 

2.2. Different approaches to work culture are developed and understood. 

2.3. Work requirements are identified for a given time period by taking into consideration of resources and constraints.

2.4. Work activities are prioritized based on business needs, requirements and deadlines.

2.5. If appropriate, work is allocated to relevant staff or contractors to optimize efficiency.

2.6. Work and personal priorities are identified and a balance is achieved between competing priorities using appropriate time management strategies.
2.7. Input is sought from internal and external sources and used to develop and refine new ideas and approaches.

2.8. Business or inquiries is/are responded to promptly and effectively.

2.9. Information is presented in a format appropriate to the industry and audience.

	3. Manage Marketing of MSMEs 
	3.1. Information on market and business needs is analyzed and market opportunities identified.

3.2. Marketing mix and components are evaluated.

3.3. Marketing mix for specific target market is determined. 

3.4. Marketing mix is monitored and continual adjusted against marketing performance. 

	4. Manage Human Resources
	4.1. Human resource rules, regulations law and procedures are identified and determined.  

4.2. The existing human resource is audited, and gaps are identified.

4.3. Recruitment and selection are conducted based on the organizational requirements.

4.4. Selected candidates are oriented and placed for the appropriate position. 

4.5. Appraisal of employees’ performance is conducted.

4.6. Appraisal result is used for training and development, promotion, compensation, disciplinary measures and other purposes as required.

4.7. Employee relations are maintained.

	5. Manage production and Operation
	5.1. Production /operation plan is developed and implemented. 

5.2. Required inputs are purchased and adequate inventories maintained. 

5.3. Production /operation process is checked and controlled.

5.4. Quality control is applied and maintained. 

	6. Maintain financial records and use for decision making 
	6.1. The objective and benefits of financial records are discussed and understood.

6.2. Asset, liabilities and capital are identified and recorded.

6.3. Balance sheet and different journals are discussed.

6.4. Business transactions are discussed, analyzed, classified and recorded.

6.5. Daily financial records are maintained correctly in accordance with legal and accounting requirements. 

6.6. Invoices and payments are prepared and distributed in timely manner and in accordance with legal requirements.

6.7. Outstanding accounts are collected or followed-up. 

6.8. Revenue, expense and costs are identified and discussed. 

6.9. Different ledgers and subsidiary ledgers are discussed and maintained.

6.10. Profit and loss report is prepared. 

6.11. Financial interpretation is conducted with assistant from the appropriate person.

6.12. Financial manual is prepared. 

	7. Monitor, Manage and  Evaluate work performance
	7.1. People, resources and/or equipment are coordinated to provide optimum results.

7.2. Staff, clients and/or contractors are communicated within a clear and regular manner, to monitor work in relation to business goals or timelines.

7.3. Problem solving techniques are applied to work situations to overcome difficulties and achieve positive outcomes.

7.4. Opportunities for improvements are monitored according to business demands.

7.5. Work schedules are adjusted to incorporate necessary modifications to existing work and routines or changing needs and requirements.

7.6. Proposed changes are clearly communicated and recorded to aid in future planning and evaluation.

7.7. Relevant codes of practice are used to guide an ethical approach to workplace practices and decisions.


	Variable
	Range

	Major components of work plan
	May include, but not limited to:

· Objective

· Responsibilities

· Resources (human, materials, finance, time, etc)

· Activities

	Resources 
	May include, but not limited to:

· Human resource

· Money

· Time

· Machines

· Equipment and Space

	Time management

strategies 
	May include, but not limited to:

· Prioritizing and anticipating

· Short term and long term planning and scheduling

· Creating a positive and organized work environment

· Clear timelines and goal setting that is regularly reviewed and adjusted as necessary

· Breaking large tasks into smaller tasks

· Getting additional support if identified and necessary

	Internal and external sources 
	May include, but not limited to:

· Staff and colleagues

· Management, supervisors, advisors or head office

· Relevant professionals such as lawyers, accountants, management consultants

· Professional associations

	Human resource rules , regulations  law and procedures
	May include, but not limited to:

· Recruitment and selection 

· Orientation and placement

· Training and development

· Performance appraisal and reward system

· Disciplinary procedures

· Movement and separation

· Industrial relation

	Employee relations
	May include, but not limited to:

· Relationship within employees

· Relationship among employees and management and labor union 

· Relationship between labor union and government

	Business goals 
	May include, but not limited to:
· Sales targets

· Budgetary targets

· Team and individual goals

· Production targets

· Reporting deadlines

	Problem solving techniques 
	May include, but not limited to:

· Brainstorming

· Fish bone

· Focus group discussion and Problem tree


	Evidence Guide

	Critical Aspects of Competence
	A person must be able to demonstrate:

· Ability to identify daily work requirements and allocate work appropriately

· Ability to interpret financial documents in accordance with legal requirements

· The ability to prepare strategic  plan

· The ability to develop effective work habit

· The ability to manage marketing of MSEs

· The ability to manage human resources of MSEs

·  the ability to manage production/operation of MSEs

· The ability to  maintain financial records of MSEs

· The ability to manage, monitor and evaluate work performance  of MSMEs

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Strategic plan

· Working culture

· Time management strategy

· Marketing Mix

· Relevant marketing,  operation/production, human resource and financial management 

· Human resource functions

· Production/operation functions

· Monitoring and evaluation

· Problem solving techniques

· Federal and Local Government legislative requirements affecting business operations, especially in regard to OHS, equal employment opportunity, industrial relations and anti-discrimination

· Relevant industry code of practice

· Planning techniques to establish realistic timelines and priorities

· Identification of relevant performance measures

· Quality assurance principles and methods

	Underpinning Skills
	Demonstrate skills to:

· Technical or specialist skills relevant to the business operation

· Interpret legal requirements, company policies and procedures and immediate, day-to-day demands

· Strategic planning skills

· Human relation skills

· Communicate using questioning, clarifying, reporting, and giving and receiving constructive feedback

· Numeracy skills for performance information, setting targets and interpreting financial documents and reports

· Technical skills to interpret business document, reports and financial statements and projections

· Relate to people from a range of social, cultural and ethnic backgrounds and physical and mental abilities

· Solve problem and develop contingency plans 

· Using computers and software packages to record and manage data and to produce reports

· Evaluate using assessment work and outcomes

· Observe for identifying appropriate people, resources and to monitor work

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level IV

	Unit Title
	Apply Problem Solving Techniques and Tools

	Unit Code
	EIS DSC4 16 0317

	Unit Descriptor
	This unit of competency covers the knowledge, skills and attitude required to apply scientific problem solving techniques and tools to enhance quality, productivity and other kaizen elements on continual basis. 


	Elements
	Performance criteria

	1. Identify and select theme/problem.
	1.1. Safety requirements are followed in accordance with safety plans and procedures. 
1.2. All possible problems related to the process /Kaizen elements are listed using statistical tools and techniques.
1.3. All possible problems related to kaizen elements are identified and listed on Visual Management Board/Kaizen Board.
1.4.  Problems are classified based on obviousness of cause and action.
1.5. Critical factors like the number of customers affected, Potentials for bottlenecks, and number of complaints etc… is selected.

1.6. Problems related to priorities of Kaizen Elements are given due emphasis and selected.

	2. Grasp current status and set goal.
	2.1. The extent of the problem is defined.
2.2. Appropriate and achievable goal is set.

	3. Establish activity plan.

	3.1. The problem is confirmed.
3.2.  High priority problem is selected.
3.3. The extent of the problem is defined.
3.4. Activity plan is established as per 5W1H.

	4. Analyze causes of a problem.
	4.1. All possible causes of a problem are listed.
4.2. Cause relationships are analyzed using4M1E.

4.3. Causes of the problems are identified.
4.4. Root causes are selected.

4.5. The root cause which is most directly related to the problem is selected.

4.6. All possible ways are listed using creative idea generation to eliminate the most critical root cause. 

4.7. The suggested solutions are carefully tested and evaluated for potential complications. 

4.8. Detailed summaries of the action plan are prepared to implement the suggested solution.

	5. Examine countermeasures and their implementation.
	5.1. Action plan is implemented by medium KPT members.
5.2. Implementation is monitored according to the agreed procedure and activities are checked with preset plan.

	6. Assess effectiveness of the solution.

	6.1. Tangible and intangible results are identified.
6.2. The results are verified over time.
6.3.  Tangible results are compared with targets using various types of diagram.

	7. Standardize and sustain operation.

	7.1. If the goal is achieved, the new procedures are standardized and made part of daily activities.
7.2. All employees are trained on the new Standard Operating Procedures (SOPs).
7.3. SOP is verified and followed by all employees.
7.4. The next problem is selected to be tackled by the team.


	Variables
	Range 

	Safety requirements
	May include, but not limited to:

· OHS requirements include legislation, material safety, managements system, hazardous substances and dangerous goods code and local safe operating procedures

· Work is carried out in accordance with legislative obligations, environmental legislations, relevant health regulation, manual handling procedure and organization insurance requirements

	Statistical tools and techniques
	May include, but not limited to:

· 7 QC tools May include, but not limited to:
· Stratification                  

· Pareto Diagram                      

· Cause and Effect Diagram 

· Check Sheet   

· Control Chart/Graph  

· Histogram and Scatter Diagram

· QC techniques May include, but not limited to:
· Brain storming 

· Why analysis

· What if analysis

· 5W1H

	Kaizen Elements
	May include, but not limited to:

· Quality 

· Cost

· Productivity

· Delivery 

· Safety

· Moral 

· Environment and Gender equality

	5W1H
	May include, but not limited to:

· Who: person in charge 

· Why: objective 

· What: item to be implemented

· Where: location

· When: time frame 

· How: method

	4M1E
	May include, but not limited to:

· Man 

· Machine

· Method

· Material and Environment

	Creative idea generation
	May include, but not limited to:

· Brainstorming 

· Exploring and examining ideas in varied ways

· Elaborating and extrapolating 

· Conceptualizing 

	Medium KPT
	May include, but not limited to:

· 5S

· 4M (Machine, Method, Material and Man)

· 4p (Policy, Procedures, People and Plant)

· PDCA cycle 

· Basics of IE tools and techniques 

	Tangible and intangible results
	May include, but not limited to:

· Tangible result may include quantifiable data 

· Intangible result may include qualitative data 

	Various types of diagram
	May include, but not limited to:

· Line graph

· Bar graph

· Pie-chart

· Scatter and Affinity diagrams

	Standard Operating Procedures (SOPs)
	May include, but not limited to:

· The customer demand

· The most efficient work routine (steps)

· The cycle times required to complete work elements

· All process quality checks required to minimize defects/errors

· The exact amount of work in process required


	Evidence Guide

	Critical Aspects of Assessment
	Demonstrates skills and knowledge competencies to:

· Apply all relevant procedures and regulatory requirements to ensure quality and productivity of an organization.

· Detect non-conforming products/services in the work area

· Apply effective problem solving approaches/strategies. 

· Implement and monitor improved practices and procedures

· Apply statistical quality control tools and techniques.

	Underpinning Knowledge and Attitude
	Demonstrates knowledge of:

· QC story/PDCA cycle/

· QC story/ Problem solving steps

· QCC techniques

· 7 QC tools

· Basic IE tools and techniques.

· SOP

· Quality requirements associated with the individual's job function and/or work area

· Workplace procedures associated with the candidate's regular technical duties

· Relevant health, safety and environment requirements

· organizational structure of the enterprise

· Lines of communication

· Methods of making/recommending improvements. 

· Reporting procedures

	Underpinning Skills
	Demonstrates skills to:

· Apply problem solving techniques  and tools

· Apply statistical analysis tools

· Apply Visual Management Board/Kaizen Board.
· Detect non-conforming products or services in the work area

· Document and report information about quality, productivity and other kaizen elements. 

· Contribute effectively within a team to recognize and recommend improvements in quality, productivity and other kaizen elements.

· Implement and monitor improved practices and procedures.

· Organize and prioritize activities and items. 

· Read and interpret documents describing procedures 

· Record activities and results against templates and other prescribed formats.

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


NTQF Level V
	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Apply Surveying for Civil Engineering Project

	Unit Code
	EIS DSC5 01 0317

	Unit Descriptor
	This unit of competency sets out the knowledge and skills required to design and establish survey control for engineering and construction purposes. This includes the measurement and calculation of survey data, drawing of sketch plans, collection and processing of topographical data for detail mapping and related computational skills. 


	Elements
	Performance Criteria

	1. Identify survey to be undertaken
	1.1. The survey and analysis task are identified from documentation, work requests or discussions with appropriate personnel.

1.2. Resources and equipment needed for the task are obtained in accordance with enterprise procedures, and check for correct operation and safety.

1.3. Appropriate personnel are consulted to ensure the work is coordinated effectively with others involved at the work site.

	2. Plan survey
	2.1. Documentation relating to existing survey features are collected and analyzed.

2.2. Survey equipment are checked calibration and for conformity with Ethiopian Standard.

2.3. Reconnaissance of construction/engineering sites is performed in line with local standards or regulations and enterprise/organizational procedures.

2.4. Survey risk management procedures are established and discussed with appropriate personnel.

	3. Conduct survey and analyze results
	3.1. Survey control is conducted in accordance with job requirements and enterprise/organizational procedures.

3.2. Survey equipment are operated according to manufacturers’ manuals and enterprise/ organizational procedures.

3.3. Results are recorded and analyzed and computations applied according to enterprise/ organizational procedures.

3.4. Methods are selected for dealing with unexpected situations based on discussions with appropriate personnel, job specifications and enterprise/ organizational procedures.

	4. Document, and report results
	4.1. Equipment and tools are maintained and stored in accordance with enterprise procedures.

4.2. Results are recorded, analyzed and reported to appropriate personnel according to enterprise procedures.

4.3. Results are stored and archived according to enterprise procedures.


	Variable
	Range

	Appropriate personnel 
	May include, but not limited to:
· Supervisor
· Leading hand

· Foreman
· Manager
· Site engineer

· Trainer
· Mentor

· Teacher and Team member

	Resources and equipment  
	May include, but not limited to:
· Specifications
· Manuals
· Standards
· Catalogues
· Stationary
· Calculators and Computer work station

	Enterprise procedures 
	May include, but not limited to:
· The use of tools and equipment

· Instructions, including job sheets, cutting lists, plans, drawings and designs

· Reporting and communication

· Manufacturers' specifications and operational procedures

	Survey equipment 
	May include, but not limited to:
· Levels
· Theodolite
· Data collector and software

· GPS equipment

· Lasers
· Compass
· Measuring wheels

· Tripods
· Poles
· Construction calculator

· CAD/survey software

· Field tools


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence to:

· Perform the design and establishment of survey control for engineering and construction purposes

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Identify surveying tools and equipments 

· Operation procedures of surveying tools and equipments

· Set out procedures

· Documentation of collected survey data

	Underpinning Skills
	Demonstrate skills to:

· Basic operation, testing and maintenance of theodolites

· Three dimensional survey control using total stations (or theodolite and EDM)

· Radiations in three dimensions using total stations and/or theodolite and EDM/data recorder

· Mapping of engineering/construction sites using total stations and/or theodolite and EDM/data recorder

· Computing co-ordinates and bearings and distances as related to grids and general set out works for construction works and building site set out

· Setting out for construction works using theodolite and tapes

· Calculating the information necessary to set out a structure, or part thereof, using a site plan with positions fixed by a mixture of bearings and distances (radiations), offsets and co-ordinates

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Develop and Review Catchment Management Plans

	Unit Code
	EIS DSC5 03 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to develop and review catchment management plans, that impact on water yield and/or quality. The unit also covers competence required to implement and manage activities in water catchments to ensure performance measures for the catchment management plan are met.

 This unit supports the attainment of skills and knowledge required for managers in water organisations with responsibility for the management of water catchments.


	Elements
	Performance Criteria

	1. Prepare for catchment management.
	1.1. Performance measures are confirmed for the catchment management plan.

1.2. Catchment management requirements are identified and interpreted.

1.3. User and customer requirements that impact on the catchment area are identified and evaluated.

1.4. Historical catchment information is gathered and evaluated as input to the planning process.

1.5. Water quality and quantity requirements are identified, interpreted and assessed.

1.6. Environmental factors and other relevant issues that impact on the catchment area are identified and interpreted.

	2. Develop the catchment management plan.
	2.1. Stakeholder requirements that impact on the catchment area are identified, interpreted and validated. 

2.2. Organizational objectives and key performance indicators for the catchment management plan are reviewed and clarified.

2.3. A catchment management plan is developed.

	3. Review and refine the catchment management plan.
	3.1. Data is assessed from the ongoing implementation of the catchment management plan and used to inform the review of the plan.

3.2. Objectives of the management and implementation plans are reviewed.

3.3. Recommendations are made for changes to objectives and implementation procedures.

3.4. Advice and guidance are provided to catchment area users and stakeholders.

	4. Implement the catchment management plan.
	4.1. Stakeholders are informed and educated about catchment activity regulations.

4.2. Management plan activities are developed.

4.3. The implementation plan are developed.
4.4. Management plan activities are coordinated.

	5. Monitor the catchment management plan.
	5.1. Monitoring and testing programs are designed and implemented. 

5.2. Testing results are analyzed, interpreted and recorded.

5.3. The identification and investigation of current and/or potential problems are coordinated and managed.

5.4. The results of the investigation of problems are reported and recommendations made.

5.5. The catchment area usage is monitored according to the plan.

5.6. The identification, investigation and reporting of breaches of usage provisions are coordinated and managed.

	6. Monitor and evaluate the catchment management plan.
	6.1. Objectives of the management and implementation plans are reviewed.

6.2. Recommendations for changes to objectives and implementation procedures are made.


	Variable
	Range

	Catchment management requirements 
	May include, but not limited to:
· Relevant federal legislation

· Relevant local government by-laws

· Organizational needs

· Codes of practice

	User and customer 
	May include, but not limited to:
· Recreational users of the catchment area

· Forestry and land management authorities

· Housing developers and home owners

· Farmers

· Traditional land owners

· Consumers of water

· Water authorities

	Historical catchment information 
	May include, but not limited to:
· Relevant hydrometrical information

· Previous monitoring studies

· Previous risk assessments

· Vegetation surveys

· Anecdotal information from land holders

· Geological data

· Hydro-geological data

	Environmental factors 
	May include, but not limited to:
· Flora

· Fauna

· Chemicals

· Land degradation

· Nutrients

· Fire breaks

· Farming practices

· Land use

	Issues 
	May include, but not limited to:
· Existence of known cultural sites

· Land use patterns

· Environmental issues

· Other human activity

	Stakeholder 
	May include, but not limited to:
· State forestry bodies

· State parks authorities

· Land care groups

· Catchment management trusts and community groups

· Environmental interest groups

· Native title and indigenous groups

· State government

· Local councils/shires

· Water authorities

	Monitoring and testing programs 
	May include reference to:

· Sampling and testing procedures

· The testing medium

· The testing frequency

· Sampling locations and Testing variables


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence of:

· Gathering, interpreting and synthesising information (including historical data, current legislation and standards, stakeholder views and water quality test results) to underpin the sound development of the water catchment management plan

· Consulting widely and effectively

· Developing effective catchment management plans that address the water organisation's objectives and requirements specified in the management plan

· Developing, implementing and overseeing testing and other monitoring arrangements to track the performance of the catchment management plan

· Using data from testing and other monitoring arrangements to track the performance of the catchment management plan and inform the review of the plan

· Preparing reports and recommendations for changes to the objectives of the management plan and its implementation

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Water quality processes and parameters

· Water management processes

· Analysis of relevant historical records

· Relevant legislation

· Relevant enterprise policies

· Range of appropriate measuring and testing procedures

· Risk management principles

· Investigation procedures

· Customer expectations and requirements

· Occupational health and safety and environmental legislation

· Acts and procedures

	Underpinning Skills
	Demonstrate skills to:
· Interpret and apply legislation and policies

· Interpret and use measuring and testing activities

· Conduct investigations

· Assess environmental impacts

· Use data to inform planning process

· Communicate effectively to a wide and diverse group of stakeholders

· Design and manage measuring and testing activities

· Analyse test results

· Coordinate and oversees the conduct of investigations

· Assess environmental impact

· Implement management plans

· Develop implementation plans that reflect management plan objectives and organizational requirements

· Prepare reports and recommendations

	Resource Implications
	· Documentation that should normally be available in a water industry organisation

· Relevant codes, standards, and government regulations

	Methods of Assessment
	Competence may be accessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Develop and Manage Groundwater Management Plan

	Unit Code
	EIS DSC5 04 0317

	Unit Descriptor
	This unit of competence describes the outcomes required to develop, review, implement and manage the management plan to use groundwater as a resource for water supply. This unit supports the attainment of skills and knowledge required for managers in water organisations with responsibility for the development and review of groundwater resources


	Elements
	Performance Criteria

	1. Prepare for groundwater management.
	1.1. Performance measures are confirmed for the groundwater management plan.

1.2. Legislative requirements and organizational policies are identified and interpreted for the management of groundwater.

1.3. Stakeholder requirements that impact on the groundwater quality, quantity and conservation are identified.

1.4. Historical groundwater information is gathered and evaluated as input to the planning process.

1.5. Water quality and quantity requirements are identified, interpreted and assessed.

1.6. Environmental and development factors that impact on the groundwater are identified and interpreted.

	2. Develop the groundwater management plan.
	2.1. Groundwater management requirements are identified and interpreted.
2.2. Stakeholder requirements that impact on groundwater are identified, interpreted and validated.

2.3. A groundwater management plan is developed.

2.4. Breaches of usage provisions and changes to quality parameters are identified, investigated and reported.

	3. Review and refine the groundwater management plan.
	3.1. Data from the ongoing implementation and monitoring of the groundwater management plan and use are assessed to inform the review of the plan.

3.2. Objectives of the management and implementation plans are reviewed.

3.3. Recommendations are made for changes to objectives and implementation procedures.

3.4. Advice and guidance to groundwater users and other stakeholders are provided.


	4. Implement the groundwater management plan.
	4.1. Stakeholders are informed and educated about groundwater activity regulations.

4.2. Management plan activities are developed.

4.3. The implementation plan is developed and presented
4.4. Management plan activities are coordinated.

	5. Monitor the groundwater management plan.
	5.1. Monitoring and testing programs are designed and implemented.

5.2. Test results are analyzed, interpreted and recorded.

5.3. Current and/or potential problems are identified and investigated and results and recommendations reported.

5.4. Groundwater usage and quality are monitored according to the plan.

5.5. Breaches of usage provisions and changes to quality parameters are identified, investigated and reported.

	6. Evaluate and review the performance of the groundwater management plan.
	6.1. Deviations of planned groundwater usage quality and management from plan procedures are identified, investigated and reported.
6.2. Recommendations for changes to objectives and implementation procedures are made.


	Variable
	Range

	Legislative requirements 
	May include, but not limited to:
· Relevant federal legislation

· Relevant state or territory legislation

· Relevant local government by-laws

	Historical groundwater information 
	May include, but not limited to:
· Relevant geological data

· Hydro-geological data

· Hydrometrical information

· Previous monitoring studies

· Previous risk assessments

· Land use studies

· Environmental management studies

	Environmental and development factors 
	May include, but not limited to:
· Human interaction

· Adsorption

· Pollutants

· Nutrients

· Salinity

· Cultural aspects

· Land use

· Other human activity

· Vegetation

· Urban growth

· Industry growth

	Monitoring 
	May include, but not limited to:
· Resource yield

· Testing procedures

· Testing medium

· Frequency

· Quality requirements

· Geophysical work

· Modelling

· Surveys

· Water quality

· Other variables


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence of:

· Gathering, interpreting and synthesising information (including historical data, current legislation and standards, stakeholder views and water quality test results) to underpin the sound development and implementation of the groundwater management plan

· Consulting widely and effectively
· Developing effective groundwater implementation management plans that address the water organisation's objectives and requirements specified in the management plan

· Using data from testing and other monitoring arrangements to track the performance of the groundwater management plan and inform the review of the plan

· Preparing reports and recommendations for changes to the objectives of the management plan and its implementation

· Investigating and reporting breaches of groundwater usage
· Developing, implementing and overseeing testing and other monitoring arrangements to track the performance of the groundwater management plan

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Relevant legislation and enterprise policies
· Range of appropriate measuring and testing procedures
· Investigation procedures

· Risk management principles
· Customer expectations and requirements
· Groundwater analysis procedures and hydraulics
· Environmental legislation

	Underpinning Skills
	Demonstrate skills to:
· Communicate and consult a wide and diverse stakeholders group

· Interpret and apply legislation and policies
· Use data to inform decision making and planning
· Develop plans to meet organizational requirements and performance indicators
· Conduct investigations
· Assess environmental impact
· Coordinate measuring and testing activities

· Analyze test results
· Oversee investigative procedures
· Coordinate and oversee the conduct of investigations
· Develop and implement groundwater management plans
· Link implementation plans to the groundwater management plan objectives and organizational requirements

· Prepare reports and recommendations clearly 

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be accessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Develop and Manage Surface Water Management Plan

	Unit Code
	EIS DSC5 05 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to develop, review and implement a surface water management plan to ensure environmental considerations are met and source of supply is maintained. This unit supports the attainment of skills and knowledge required for managers in water organisations with responsibility for the management of surface water resources.


	Elements
	Performance Criteria

	1. Prepare surface water flows and quality management plan 
	1.1. Surface water flow requirements are identified and interpreted.

1.2. Water flow, quality and quantity requirements, including release are identified and interpreted.
1.3. Historic source water flow and system capacity information are identified and interpreted.
1.4. Environmental flows that impact on water flows and quality are identified and interpreted.
1.5. Environmental factors that impact on surface water are identified and interpreted.
1.6. The current status of resource and operational protocols are identified, interpreted and reviewed.

	2. Develop the surface water management plan.
	2.1. Surface water management requirements are identified and interpreted.
2.2. Stakeholder requirements that impact on surface water are identified, interpreted and validated.

2.3. A surface water management plan is developed.

	3. Review the surface water management plan.
	3.1. Deviations from planned performance measures are analyzed and reported.

3.2. Objectives of the management and implementation plans are reviewed.

3.3. Parameters for water usage and quality are reviewed through monitoring and testing programs.

3.4. Recommendations are made for changes to plan objectives and procedures, and usage and quality parameters.

3.5. Advice and guidance are provided to water users and stakeholders.

	4. Implement and coordinate monitoring and testing program.
	4.1. Performance measures of the surface water management plan are confirmed.

4.2. Monitoring and testing programs are designed and implemented.

4.3. Activities relating to the surface water plan are coordinated.

4.4. Test results and education programs are interpreted and recorded.

4.5. Current and/or potential problems are identified and investigated and results and recommendations reported.

4.6. Historical surface water information is gathered and evaluated.

4.7. Water usage, water flow and water quality are monitored according to the plan.

	5. Monitor and evaluate performance of surface water management plans.
	5.1. Deviations of planned water usage and quality and management plan procedures are identified, investigated and reported.

5.2. Objectives of the management and implementation plans are reviewed.

5.3.  Parameters for water usage and quality are reviewed.

5.4.  Environmental factors that impact on surface water are monitored and reviewed.

5.5. Recommendations for changes are made to plan objectives and procedures and usage and quality parameters.

5.6.  Advice and guidance are provided to water users and stakeholders.

	6. Report on monitoring and implementation activities.
	6.1. Deviations from the management plan are identified and reported.

6.2. Objectives of the management and implementation plans are reviewed and reported.

6.3. Recommendations are made for changes to plan objectives.


	Variable
	Range

	Surface water 
	May include, but not limited to:
· Dams and reservoirs

· Weirs and rivers lakes

· Creeks and streams

· Wetlands

· Off stream storage

· Catchment areas

· Storage tanks

	Water flow, quality and quantity requirements 
	May be influenced by factors including:

· Usage and environment allocations

· Licenses

· Legislation

· Enterprise policies

· Cost benefit analysis

	Historic source water flow 
	May include, but not limited to:
· Hydrological information

· Previous monitoring studies

· Previous risk assessments

· Geological data

· Hydro-geological data

· Land use studies

· Environmental management studies

· Anecdotal information from land owners

	Environmental factors 
	May include, but not limited to:
· Environmental flow requirements

· Catchment usage and management

· Weather and climate

· Rainfall run-off

· Chemicals

· Salinity

· Nutrients

· Reservoir operations

· Natural events

	The development of surface water management plan 
	May include, but not limited to:
· Setting targets and objectives for quantity

· Quality

· Stakeholders

· Future use

	Monitoring and testing programs 
	May include, but not limited to:
· Resource yields

· Resource status

· Flow rates

· Testing procedures

· Testing medium

· Testing frequency

· Sampling locations

· Testing variables

· Land use changes

	Users and stakeholders 
	May include, but not limited to:
· Water consumers

· Government

· Water authorities

· Environmental departments

· Recreational users of the area

· Interest groups

· Industry

· Extractive industry

	Water usage, water flow and water quality 
	May be influenced by a range of factors including:

· Usage and environment allocations

· Licenses

· Legislative requirements

· Enterprise policies

· Cost benefit analysis


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence to:

· Gathering, interpreting and synthesising information (including historical data, current legislation and standards, stakeholder views and monitoring and test results) to underpin the sound development  and implementation of the surface water management plan

· Consulting widely and effectively
· Developing effective surface water management plans that address the water organisation's objectives and requirements
· Using data from testing and other monitoring arrangements to track the performance of the surface water management plan and inform the review of the plan

· Preparing reports and recommendations for changes to the objectives of the management plan and its implementation

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Relevant legislation and enterprise policies

· Measuring and testing procedures

· Investigation procedures

· Risk management principles

· Customer expectations and requirements

· Climatic and weather characteristics and impacts

· Hydraulic analysis

	Underpinning Skills
	Demonstrate skills to:
· Interpret and apply legislation and policies

· Coordinate measuring and testing activities

· Conduct investigations

· Assess environmental impact

· Use data to inform planning process

· Communicate and consult with stakeholders and users

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be accessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Manage Dam Safety Surveillance

	Unit Code
	EIS DSC5 06 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to plan, schedule, implement and report on dam safety surveillance. This unit supports the attainment of skills and knowledge required for staff with a specific responsibility for managing the safety surveillance of large dams.


	Elements
	Performance Criteria

	1. Plan and prepare for dam safety surveillance. 
	1.1. The dams guidelines and other regulatory requirements are accessed and applied.

1.2. Safety surveillance policies, plans and procedures are developed according to organizational and statutory requirements.

1.3. Historical and design information are accessed and interpreted.

1.4. Monitoring frequency and surveillance sites are determined for inspecting dam structure conditions and behavior.

1.5. Dam behavior and potential failure modes are assessed and documented.

1.6. Instrumentation requirements and data collection methods are determined.

	2. Implement dam safety surveillance plans.
	2.1. Stakeholders are informed of policies and plans.

2.2. Inspection programs are developed and inspection and monitoring procedures implemented.

2.3. Procedures are communicated for the collection and recording of information to field staff.

2.4. Data from instruments and personnel are collated, processed, validated, recorded and stored.

2.5. Data is analyzed and structural, materials and/or behavioral problems are determined, recorded and evaluated.

	3. Complete safety surveillance reports.
	3.1. Clear and concise reports are prepared and distributed to meet the dam owners', stakeholders' and regulatory requirements.

3.2. Consequences of failure are communicated to dam owners and other stakeholders.

3.3. Recommendations are included for remedial action.

3.4. Economic evaluations, cost estimates and work schedules are undertaken according to enterprise requirements.

3.5. The timeliness of all stages of communication and reporting is assessed.


	Variable
	Range

	Organizational and statutory requirements 
	May include, but not limited to:
· Environmental laws and policies

· By-laws and organizational policies

· Water Acts

· Construction and occupational health and safety regulations

· Public safety and disaster plans

· Dams guidelines

· State government or state committees

· Asset management plan

	Historical and design information 
	May include, but not limited to:
· Past surveillance reports

· Observation and associated comments and reports

· Original design plans

· Design modifications

· Construction records and reports

· Survey information

	Surveillance sites 
	May include, but not limited to:
· Earthen walls

· Concrete walls

· Hydraulic structures

· Electrical equipment

· Spillways

· Outlets

· Pipes

· Conduits

· Foundations

· Mechanical equipment, such as:

· Gates

· Valves

· Tunnels and galleries

· Reservoir perimeter

· Weirs

	Stakeholders 
	May include, but not limited to:
· Dam owners

· Water authorities

· Government

· Water consumers

· Downstream land owners

· Meteorological bureau

· Local government

· Emergency organisations

· Police

· Land care and water watch groups

· Industry

	Inspection
	May include, but not limited to:
· Interaction and communication with employees and the general public

· Visual observation

· Use of electronic and/or computer equipment

· Specialist investigations such as drilling and core sampling

· Operational preparedness checks

· Specialist inspections

	Data 
	May include, but not limited to:
· Current and past monitoring records

· Flood information

· Seismic details

· Previous safety reviews

· Geological and foundation investigation reports

· Hydrometrical reports

· Past remedial works

· Past incidents

· Past surveillance reports

· Inspection reports

· Original design plans

· Design modifications

· Construction records and reports

· Operation and maintenance performance data

	Instruments 
	May include, but not limited to:
· Simple manual devices through to complex computer controlled systems

	Materials
	May include, but not limited to:
· Organizational and statutory requirements

· Historical and design information
· Data

	Tools and equipment
	May include, but not limited to:
· Surveillance sites
· Office equipments
· Instruments


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence to:

· Planning and preparing for dam safety surveillance 
· Implementing dam safety surveillance plans

· Completing safety surveillance reports

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Properties of stored water
· Dam design principles
· Materials science (e.g. Corrosion, paint coating)
· Communication systems
· Relevant utilities

· Principles of hydraulics, soil mechanics and dam surveillance
· Concrete structure
· Strengths and deterioration
· Construction procedure
· Safe dam operating procedures
· Risk management techniques
· Maintenance practices

	Underpinning Skills
	Demonstrate skills to:
· Analyse and process data
· Communicate with a diverse group of stakeholders
· Use equipment and instruments
· Interpret plans and charts
· Produce reports
· Inspect and operate instruments
· Use literacy skills in regard to verbal and written communication in the workplace

	Resource Implications
	· Documentation that should normally be available in a water industry organisation

· Relevant codes, standards, and government regulations

	Methods of Assessment
	Competence may be accessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Develop and Maintain Ratings

	Unit Code
	EIS DSC5 07 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to establish relationships between variables such as stage versus flow, conductivity versus salinity. This unit requires understanding of the processes required to collect data accurately, interpret data, verify data and produce clear reports that conform to organizational and industry standards. This unit supports the attainment of skills and knowledge required for assistant hydrographers, hydrologists and water operators responsible for reporting water quality, volume and flow in water systems


	Elements
	Performance Criteria

	1. Review individual measurements.
	1.1. Purposes of ratings are identified.

1.2. Measurements are reviewed and compared against expected trends.

1.3. Standard processes and software are used to check, edit and verify field data.
1.4. Inconsistent data is corrected and adjusted.

	2. Develop rating curves.
	2.1. Existing measurements are analyzed to establish trends and compare with existing ratings.

2.2. Sources of error in ratings are identified.

2.3. Rating curves are prepared based on measurements and agreed formulae and mathematical techniques under a variety of hydraulic conditions and control types.

2.4. Existing trend is confirmed and verified or new trend is defined.

2.5. Rating curves which comply with industry and client requirements are developed.

2.6. Theoretical methods are used to create or extend ratings.

2.7. Processes and observations are documented to provide traceability and accountability for quality assurance.

2.8. Formulas are standardized to create ratings for pre-calibrated measuring structures.

2.9. Quality codes are applied to rating curves.

	3. Maintain rating curves.
	3.1. Accuracy of rating curves is confirmed using recent measurements and trends and rating applicability are reviewed.

3.2. Rating curves are developed based on new information from reviews and changed conditions.

3.3. Current, historic and trend data are retrieved and analyzed using appropriate mathematical techniques and in accordance with organizational procedures. 

3.4. Processes are documented and observations and adjustments made.

	4. Report rating curves.
	4.1. Rating curves covers full stage range are checked.

4.2. Required archival data is prepared and stored according to organizational procedures for data security.

4.3. Ratings are prepared and disseminated in accordance with client requirements.

4.4. Recommendations are made for future observations.


	Variable
	Range

	Standard processes and software 
	May include, but not limited to:
· Standards relevant to preparation of rating

· Procedures for the development, maintenance and extension of rating curves

· Computation of flow from stage data and rating curves

· Software (Kisters - Hydstra, Scientific Software Group - aquachem, Microsoft - Excel)

· Web-based development tools for presentation and reporting of data

	Mathematical techniques 
	May include, but not limited to:
· Logarithmic transformation

· Conversion of units

· Graphical analysis

· Gauging calculations

· Calculation of sediment load, sediment yield and sediment deposition

	A variety of hydraulic conditions 
	May include, but not limited to:
· Rapidly rising and falling stages

· Tail water and backwater affected

· Tidal effects

· Transitional from calibrated to channel

· Control sensitivity

· Siltation and control changes

	Control Types 
	May include, but not limited to:
· Sectional controls

· Partial controls

· Channel controls

	Theoretical methods 
	May include, but not limited to:
· Manning’s

· Chezy and HECRAS

	Archival data 
	May include, but not limited to:
· Archive structure

· Period of applicability and Rating equations


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence of:

· Gathering and interpreting complex documentation and applying it to the development and maintenance of rating curves

· Analysing and verifying data using standard procedures, software and databases

· Preparing clear and accurate reports

· Storing and archiving data

· Identifying, reporting and providing solutions to a range of flow conditions

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Mathematical and other scientific techniques relevant to the analysis of hydrometric data

· Trainee's T test

· The elements of a stream bed & channel that affect the rating

· The relationship between Chezy & Manning roughness coefficients

· Computer software relevant to the analysis and archiving of hydrographic data

· The basis of statistical goodness of fit tests

· OHS and Policies standard operating procedures

	Underpinning Skills
	Demonstrate skills to:
· Collect and analyse data

· Apply mathematical modelling and analytical tools

· Interpret and apply technical documentation to the collection, analysis and reporting of hydrometric data

· Identify and address potential or actual operational problems

· Record information and prepare reports and interpret a range of organizational documents

· Use computer systems and use various computer programs& spreadsheets to create ratings

· Use remote work communication systems

· Check hydrometric data for correctness and accuracy in preparation for creating ratings

· Identify characteristics of ratings appropriate to various cross section types & flow 

· Regimes
· Identify incorrect and impossible ratings

· Adjust gauging, hydrograph trace and ratings to a common datum

· Create ratings manually using various methods

· Create ratings for standard measuring structures

· Develop rating techniques to handle seasonal rating changes

· Identify the possibilities and limitations of scale models for generating ratings

· Identify and recognise causes of progressive, cyclical and sudden rating changes

· Identify backwater-affected stations and use appropriate techniques to rate them

· Identify gradual stream changes and adopt appropriate rating techniques

· Identify short-term rating changes, their causes and means of correctly processing them

· Apply Student's T test to determine whether a new rating is required

· Draw an accurate rating by hand

· Fit a rating curve using a number of mathematical techniques available in HYDSYS HYRATED

· Identify the probable error of a rating, and understand its significance

· Identify gross errors in ratings and the data used to compile them

· Apply appropriate quality codes to a rating

· Identify the elements of a stream bed & channel that affect ratings 

· Estimate channel roughness from photographs

· Calculate the overall roughness coefficient of a channel consisting of a number of elements

· Use graphical logarithmic methods to extend a rating

· Identify appropriate sections to use for slope-area flow calculations 

· Manually calculate flow rates using a set of cross sections and a long section

· Use a spreadsheet to perform calculations

· Make correct measurements and calculate flow rates through and over various structures

	Resource Implications
	· Documentation that should normally be available in a water industry organisation
· Workplace specific equipment and technology

· Supervision and experienced team members to provide observations, feedback and third party reports

· Enterprise operating procedures and work allocation

· Relevant codes, standards, and government regulations

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Manage Data Related to Flood Mitigation Operation

	Unit Code
	EIS DSC5 08 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to collect and analyze data associated with rainfall, run-off, flood estimation and reporting required for the development and communication of flood mitigation plans. This unit also covers competence required to analyse and model data relating to flooding, develop effective management /strategies and warning systems and communicate the outcomes concisely and effectively.


	Elements
	Performance Criteria

	1. Analyze rainfall and run-off regimes.
	1.1. Historical rainfall run-off and flooding regimes of specific catchments are accessed and interpreted.

1.2. Historical floods are delineated.

1.3. Model simulated, hypothetical or estimated rainfall intensity data, catchment characteristics and model catchment are analyzed. 
1.4. Data is collated, manipulated and interpreted.

	2. Estimate flooding.
	2.1. Techniques for flood estimation are used and applied to the development of flood estimation guidelines.

2.2. Flood levels, extents and flow rates are estimated and recorded.

2.3. Flood hazard assessments are completed and recorded.

2.4. The impact of planning controls of flood assessments is analyzed and recorded.

	3. Determine management and warning systems.
	3.1. The roles of storage and/or retarding basins safety and flood attenuation strategies are evaluated.

3.2. Current flood classifications and impacts and formulate planning controls for flood plain or waterway management are evaluated.

3.3. Current flood warning systems are evaluated.
3.4. Changes to existing flood plain or waterway management controls and warning systems are recommended or developed.

	4. Report and communicate information. 
	4.1. Information is collated, analyzed and recorded to meet organizational requirements.

4.2. Information is communicated to stakeholders using standard organizational procedures.

4.3. Reports are prepared and presented in a clear, concise and timely manner to meet organizational requirements.

4.4.  Findings and recommendations are communicated to stakeholders.


	Variable
	Range

	Flooding regimes 
	May include, but not limited to:
· Flood levels

· Peaks; flow rates

· Area extent

· Duration

	Data 
	May include, but not limited to:
· Time series data

· Historical
· Rainfall
· Flood levels

	Techniques for flood estimation 
	May include, but not limited to:
· Base flow separation

· Flood frequency

· Rainfall modelling

	Flood hazard assessments 
	May include, but not limited to:
· The safety of people

· Safety of animals

· Land inundation/soil and water conservation structures

· House and other property inundation

· Effects on communication and other infrastructures

· Ability and extent of need for emergency services industry

· Cost analysis

	Planning controls 
	May include.

· Land use planning

· Construction or destruction of physical structures (e.g. Levee banks, sand bag levees)

· Infrastructure development

· Cultural land restrictions

	Stakeholders 
	May include, but not limited to:
· Community groups

· Land holders

· Emergency response groups

· Town planners

· Utility managers (gas, electricity, water)

· Local government

· Industry and commerce


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence to:

· Collecting relevant data
· Analysing relevant data
· Modelling of data 
· Preparing clear, concise and timely reports
· Communicating data and outcomes to stakeholders and team members

· Developing critical flood warning systems and strategies to mitigate the impact of potential future floods
· Preparing clear, concise and timely reports
· Communicating data and outcomes to stakeholders and team members

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Catchment hydrology principles
· Water flow measurement
· Flow routing
· Relevant legislation, by-laws and planning schemes
· Mathematical calculation
· Cultural environment
· Occupational health and safety and environmental legislation, acts and procedures

	Underpinning Skills
	Demonstrate skills to:
· Use mathematical techniques to analyze and model flood data

· Collect and interpret data
· Manipulate and model data
· Develop clear and effective reports

· Communicate effectively
· Prepare and plan strategically
· Computer skills
· Communicate with a range of stakeholders

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Collect and Manage Hydrometric Station Survey Data

	Unit Code
	EIS DSC5 09 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to use appropriate survey equipment to collect survey data at monitoring stations and to process and manage the data for hydrometric purposes.


	Elements
	Performance Criteria

	1. Plan and assess survey requirements.
	1.1. Survey exercises directly relate to the desired outcome and required standard processes and software are planned.

1.2. The location and value of survey reference marks are identified from maps and plans.

1.3. Appropriate survey techniques are chosen and justified for specific hydraulic conditions and hydrographic purposes.

1.4. The source of levelling errors and mis closures is identified and evaluated.

1.5. The logistics and personnel are planned and managed to ensure effective outcomes and resource management.


1.6. Correct care procedure is applied for storage, transport and use of survey equipment.
 

1.7. Occupational health and safety issues that may be encountered during the surveying exercise taking appropriate risk management strategies are assessed and addressed.
1.8. Appropriate authorizations for entry to property are applied and confirmed for the purpose of carrying out survey exercise.

	2. Operate survey equipment.
	2.1. Survey equipment are set up and mathematical techniques used to check for correct operation and prepared for use.

2.2. Collimation test is carried out to check the level for accuracy.
2.3. Survey equipment are selected for suitability and used correctly and safely according to operating procedures.

	3. Select and survey monitoring sites.
	3.1. Required survey reference marks (bench marks) are identified.
3.2. Cease-to-flow level of controlling feature is established.

3.3. High-flow cross section and sectional control are identified and assessed by survey.

3.4. Multiple cross sections of channels are surveyed to determine the profile of the channel in the gauging station reach.
3.5. Groundwater monitoring site survey reference points are identified and assessed.

	4. Document survey and data results.
	4.1. Results are correctly and accurately documented, stored and verified in corporate database according to organization and industry standards.


	Variable
	Range

	Standard processes and software 
	May include, but not limited to:
· Standards relevant to the monitoring network including: 

· Water measurement installations

· Meteorology guidelines for sitting of meteorological sensors and systems

· Best practice methodology where standards are not available or applicable

· Software for logical control device programming (may be system specific or generic software) to automate control, sampling and alarming processes

· Water data base management software for triggering alarms, notifications, advice to relevant authorities and management for actions

· Procedures for: 

· Data logging (programming interrogation, data downloading, data security)

· Procedures for: 

· Data processing

· Storage and presentation

· Conversion of raw logger file data to channel data in date/time/value format

· Deletion/inclusion/correction

· Quality codes/comments

· Check
· Archive
· Storing ancillary data

· Pluviographs
· Hyetographs
· Hydrographs
· Rating curves

· Tables
· Procedures for the measurement of surface slopes and flood slopes

· Procedures for the development, maintenance and extension of rating curves

· Computation of flow from stage data and rating curves

· Software:

· Kisters - Hydstra

· Scientific Software Group - aquachem
· Microsoft - Excel

· Web-based development tools for presentation and reporting of data

	Hydraulic conditions 
	May include, but not limited to:
· Rapidly rising and falling stages

· Tail water and backwater affected

· Tidal effects

· Transitional from calibrated to channel

	Mathematical techniques 
	May include, but not limited to:
· Logarithmic transformation

· Conversion of units

· Graphical analysis

· Gauging calculations

· Calculation of sediment load, sediment yield and sediment deposition


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence to:

· Gathering and interpreting complex documentation and applying to the development and maintenance of rating curves
· Analysing and verifying data using standard procedures, software and databases
· Preparing clear and accurate reports
· Storing and archiving data

· Identifying, reporting and providing solutions to a range of flow conditions

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Mathematical and other scientific techniques relevant to the analysis of hydrometric data
· Interaction of physico/chemico parameters of the process being monitored and the impact on data being recorded

· Sensor/system characteristics and signal processing/algorithms, specifically with chemical sensors
· Computer software relevant to the analysis and archiving of hydrographic data

· Water sampling and testing procedures
· Occupational health and safety procedures
· Policies and standard operating procedures
· Procedures for use of remote contact communication systems

	Underpinning Skills
	Demonstrate skills to:

· Plan and map reading skills sufficient to locate features, find survey reference marks and plot locations

· Level preparation, set-up and operation
· Circular level check
· Use procedure for elimination of parallax and conducting Collimation test

· Audit the condition of staves, bubble level, measuring tapes

· Prepare and load survey equipment for transportation
· Identify common types of measuring tapes used in survey
· Care and maintenance of measuring tapes
· Preparation and holding of staves
· Use a compass to determine a bearing position

· Operation of a change point 
· Data capture and file management 
· Perform horizontal distance measurement by stadia
· Physically identify an appropriate survey reference mark  
· Apply sightings and standard error checks

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Lead Hydrometric Planning and Water Resource Management

	Unit Code
	EIS DSC5 10 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to provide leadership to hydrometric planning and water resource management. A detailed understanding of the processes required to collect, analyze, store and report data together with the use of this information to inform effective policy development is essential to effective performance. 


	Elements
	Performance Criteria

	1. Review and plan hydrometric data management processes.
	1.1. The hydrometric and water resource management planning and policy requirements of the organization are reviewed in consultation with senior management.

1.2. The data required to support the hydrometric planning and water resource management processes within the organization is reviewed and analyzed.

1.3. The processes to collect, analyze, store and report hydrometric data are reviewed to ensure they support the organization's short, medium and long term planning needs.

1.4. Plan are identified and resource requirements reported to meet the hydrometric data management needs of the organization.

	2. Support the provision of quality data.
	2.1. Work procedures and documentation used to support the collection, analysis, storage and reporting of hydrometric data are reviewed as required and communicated to staff. 

2.2. Advanced mathematical and technical processes are used to support the planning and operation of hydrometric monitoring and testing regimes.

2.3. Monitoring and testing priorities are determined.

2.4. Reports are prepared in a format suitable to support decision-making and planning within the organization.

	3. Contribute to the effective management of water resources.
	3.1. The role of hydrometric data in the development of water resource management policy within the organization is reviewed and analyzed.

3.2. Local, national and international information and best practice policy regarding effective water resource management are gathered, reviewed and communicated.

3.3. Analysis of current, historic and trend data are conducted to inform the organization's short, medium and long term water resource management planning.

3.4. Clear and accurate reports are prepared in accordance with organizational procedures.


	Variable
	Range

	Data required 
	May include, but not limited to:
· Local anecdotal 'data' (verbal metadata)
· Survey data (stream sections both cross and longitudinal)

· GIS data

· Meteorological data
· Hydraulic analysis data
· Budgetary data
· Catchment water use data sets (actual resource use)

· Discharge measurements
· Ratings tables
· Water license entitlements data sets (potential resource use)
· Time series data (across data types)

	Processes to collect, analyze, store and report hydrometric data 
	May include, but not limited to:
· Downloading, processing, editing, validating, quality-coding and archiving time series data
· Service agreements
· Procedures for the establishment and management of ratings tables
· Data network audit tools, processes and software
· High level use of database software, e.g. KISTERS modelling

· Communication of hydrometric information to clients
· Budget development and management processes

	Mathematical and technical processes 
	May include, but not limited to:
· Extending rating curves for monitoring sites
· Hydraulic analysis processes
· Physicochemical interactions analysis
· Data set extension techniques and processes
· Data set interpolation techniques and processes
· Data set creation techniques and processes (e.g. Small ungauged catchments)
· Estimating uncertainty of measurements or estimations

· Applying statistical tests to evaluate an existing ratings table
· Using modelling or other processes to create synthesised data parameters based on accepted procedures or standards


	Evidence Guide

	Critical Aspects of Competence
	 Mus demonstrate knowledge and skills competence of:

· Gathering, interpreting and applying complex documentation related to the hydrometric planning and water resource management processes of the organisation
· Reviewing and refining current practices used in the collection, analysis, storage and reporting of hydrometric data

· Planning and setting priorities for the management of hydrometric data collection, storage and reporting
· Preparing clear and accurate reports
· Contributing to the development of short, medium and long term water resource management planning within the organisation

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· High level hydrometric and water resource management technical and planning information
· Mathematical techniques relevant to the complex analysis and planning of hydrometric data

· Sampling and testing procedures
· Occupational health and safety procedures
· Policies and standard operating procedures
· Communication systems
· Reporting procedures

	Underpinning Skills
	Demonstrate skills to:
· Collect and analyze hydrometric and water resource management data/information sourced locally, nationally and internationally

· Apply complex mathematical modelling and analytical tools
· Interpret and prepare technical documentation regarding the collection, analysis and reporting of hydrometric data

· Identify potential or actual operational problems 
· Undertake evidence-based short, medium and long range planning
· Communicate with employees, senior management and external industry experts
· Prepare complex reports

· Use computer and communication systems
· Give and receive instructions

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V   

	Unit Title 
	Implement and Manage Asset Construction and Maintenance Projects

	Unit Code
	EIS DSC5 11 0317

	Unit Descriptor
	This unit of competency describes the knowledge, skills and attitude required to implement and manage asset construction and maintenance projects. This requires the ability to conduct often complex planning of activities including the scheduling and resourcing of projects and the monitoring of the project to ensure the completion of the work in line with the organisation's requirements and to the required quality. 


	Elements
	Performance Criteria

	1. Prepare for asset construction.
	1.1. Site investigation and construction guidelines, standards and other regulatory requirements are identified and applied.

1.2. Stakeholder requirements that impact on the construction are identified.
1.3. Site inspections are undertaken according to organization and stakeholder requirements.

1.4. Project documentation is collated, checked and assessed for impact on work planning and management.

1.5. Potential hazards and safety risks are identified and investigated and recommendations for preventative action reported according to organizational requirements.

1.6. Roles and responsibilities of all stakeholders are identified and specified.

	2. Plan construction operations.
	2.1. Organizational strategies are identified for implementing construction operations. 

2.2. Organizational Health and Safety (OHS) policy and procedures, including hazard and risk management are implemented.

2.3. Procedures are implemented for securing the required plant and equipment.

2.4. Labour requirements are determined and recorded with reference to the work plan and/or contract documentation.

2.5. Materials are evaluated, selected and sourced to complete the job.

2.6. Work is sequenced and scheduled to meet organizational requirements and the efficient completion of the project.

2.7. Procedures are followed for the control of the project.

	3. Implement quality assurance measures.
	3.1. Tasks and jobs are monitored to ensure compliance with plans in terms of time frames, quality assurance issues and organizational requirements.

3.2. Guidance is provided to contractors or employees in a timely manner and according to the plan.

3.3. Construction activities are monitored to ensure compliance with occupational health and safety and environmental regulations.

3.4. Construction progress is monitored and records are maintained according to organizational standards.

3.5. Changes are promptly communicated to meet unforeseen requirements, resources reallocation or rescheduling and the extent of the change according to organizational procedures.

3.6. Completion of construction or installation is confirmed and certified according to enterprise procedures.


	Variable
	Range

	Site inspections 
	May be conducted to confirm:

· Planning

· Inspect preparation work

· Assess compliance with specifications

· Assess compliance with occupational health and safety requirements

	Project documentation 
	May include, but not limited to:
· Design and construction plans

· Specifications

· Briefs

· Drawings

· Pricing schedules

· Permits

· Instruments of agreement

· Acceptance of contract

· General and special conditions of contract

· Operational manuals

· Maintenance manuals

· As constructed drawings

· Plans of other authorities

· Financial plan and Project plans

	Stakeholders 
	May include, but not limited to:
· Contractors

· Government agencies

· Property owners

· Utility organisations

· Customers

· The general public

· Asset users

	Sequencing and scheduling work
	May use tools including:

· Manual planning tools

· Critical Path Method, PERT or GANTT charts

· Project management or scheduling software


	Evidence Guide

	Critical Aspects of Competence
	Must demonstrate knowledge and skills competence of:

· Implementing an asset construction or maintenance project, including the planning of the project that entails:
· Identifying and securing the human resources, plant & equipment and materials to complete the work

· The scheduling and sequencing of the project
· Ensuring organizational, planning and statutory obligations are met
· Manage an asset construction or maintenance project, including:
· Providing targeted, timely and constructive feedback to contractors or staff

· Monitoring adherence to the project plan/schedule
· Exercising judgement if the project plan or schedule requires revision due to unforeseen circumstances
· Overseeing and ensuring quality outcomes are achieved

· Reporting the outcomes

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Enterprise contract procedures
· Procedures for site inspections
· Evaluation and investigation requirements
· Enterprise reporting procedures and reporting requirements

· Characteristics, technical capabilities and limitations of relevant materials
· Material handling procedures
· Relevant legislation
· Planning processes
· Occupational health and safety and environmental legislation, acts and procedures legislation

	Underpinning Skills
	Demonstrate skills to:
· Develop planning processes
· Monitor work progress
· Apply relevant legislation
· Conduct investigations
· Conduct site inspections
· Prepare reports
· Manage the project as per contract agreement
· Interpret design plans
· Make adjustments and alterations to designs

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V

	Unit Title 
	Implement and Maintain Legal Compliance Requirements

	Unit Code
	EIS DSC5 12 0317

	Unit Descriptor
	This unit describes a participant’s skills and knowledge required to identify, implement and maintain legal compliance in the resources and Infrastructure Industries.


	Elements
	Performance Criteria

	1. Provide information about the scope of compliance procedures
	1.1. Regulatory and business documentation is accessed, interpreted, applied, and ensured the work activity is compliant. 

1.2. Relevant provisions of legislation and code of practice and how they impact on business arrangements are verbally explained.
1.3. Written compliance information is provided to others on the organisation’s policies, procedures, programs and business arrangements within the legal compliance context.
1.4. Work practices are evaluated and amended to meet compliance requirements. 

1.5. The standards of compliance procedures are maintained.
1.6. Actions and the implication of noncompliance are clarified to others 

	2. Implement and monitor management of compliance


	2.1. Legal compliance management systems and procedures are implemented and monitored to maximise compliance opportunities

2.2. Legal compliance requirements are searched for, identified, reviewed and reported regularly

2.3. Resourcing of  legal compliance and informing appropriate parties are periodically reviewed 
2.4. Everyone is ensured to have the opportunity to contribute to compliance issues
2.5. Ensure information is stored and reviewed appropriately

	3. Implement, monitor and prioritise compliance requirements
	3.1. Information on legal compliance is collected and reviewed and any existing or potential noncompliance issues are reported
3.2. Compliance information is evaluated and clarified to all relevant personnel

3.3. Implications of noncompliance are identified
3.4. Legal compliance requirements are grouped into critical, important and incidental classifications
3.5. Appropriate measures are prioritised and implemented to prevent or minimise reoccurrence of noncompliance

	4. Implement, monitor and document procedures and training for compliance
	4.1. Documentation on training needs and workplace procedures are identified, implemented, monitored and provided to ensure compliance

4.2. Compliance training measures are monitored and reported to relevant personnel 

4.3. Compliance training programs are implemented in consultation with relevant personnel
4.4. Writing inadequacies in existing compliance measures and resource allocation are identified and reported to management


	Variable
	Range

	Regulatory and business documentation
	May include, but not limited to:

· Control or supervise by means of rules and regulations.

· A person’s regular occupation or trade. 
· Work to be done or matters to be attended to.

· A person’s concern.

· Commercial activity.  

· A commercial organization.

	Legislation and code of practice
	May include, but not limited to:

· Laws, considered collectively.

· Proposing of a law’.

· A system of words, figures, or symbols used to represent others, especially for the purposes of secrecy. 

·  A sequence of numbers dialled to connect a telephone with the exchange of the telephone being called.

· A systematic collection of laws or statutes

· A set of conventions governing behaviour or activity in a particular sphere.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· Locate and apply relevant legislation, documentation, policies and procedures

· Work collaboratively to undertake and complete the identification, implementation and maintenance of legal compliance requirements through:

· Explain complex compliance information to others 

· Provide coaching and mentoring to others that encourage compliance

· Performance manage others when noncompliance is identified

· Demonstrate completion of identifying, implementing and maintaining legal compliance requirements that safely, effectively and efficiently meets all of the required outcomes on more than one (1) occasion including:

· Organising and review information on compliance requirements
· Applying legislative, business and site requirements and procedures for identification, implementation and maintenance of legal compliance requirements
· Maintaining legal and business compliance procedures and policies

· Using effective consultative mechanisms to negotiate compliance processes and procedures appropriate to statutory/legal requirements 

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Rights and responsibilities of contracts, individuals business

· Environmental compliance 
· Insurance requirements 
· Contractual rights and responsibilities 
· Grievances and complaints equitably and consistently
· Relevant Ethiopian and international standards
· Relevant organisation policies and procedures

	Underpinning Skills
	Demonstrate skills of:

· Record-keeping and reporting 
· Continuous improvement processes for compliance

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V

	Unit Title 
	Manage Project Quality

	Unit Code
	EIS DSC5 13 0317

	Unit Descriptor
	This unit specifies the outcomes required to manage quality within projects. It covers determining quality requirements, implementing quality assurance processes, and using review and evaluation to make quality improvements in current and future projects.


	Elements
	Performance Criteria

	1. Determine quality requirements


	1.1. Quality objectives, standards and levels are determined, with input from stakeholders and guidance of a higher project authority, to establish the basis for quality outcomes and a quality management plan.
1.2. Established quality management methods, techniques and tools are selected and used to determine preferred mix of quality, capability, cost and time.

1.3. Quality criteria are identified, agreed with a higher project authority and communicated to stakeholders to ensure clarity of understanding and achievement of quality and overall project objectives.

1.4. Agreed quality requirements are included in the project plan and implemented as basis for performance measurement.

	2. Implement quality assurance
	2.1. Results of project activities and product performance are measured and documented throughout the project life cycle to determine compliance with agreed quality standards.

2.2. Causes of unsatisfactory results are identified, in consultation with the client, and appropriate actions are recommended to a higher project authority to enable continuous improvement in quality outcomes.

2.3. Inspections of quality processes and quality control results are conducted to determine compliance of quality standards to overall quality objectives.

2.4. A quality management system is maintained to enable effective recording and communication of quality issues and outcomes to a higher project authority and stakeholders.

	3. Implement project quality improvements
	3.1. Processes are reviewed and agreed changes implemented continually throughout the project life cycle to ensure continuous improvement to quality.

3.2. Project outcomes are reviewed against performance criteria to determine the effectiveness of quality management processes and procedures.

3.3. Lessons learned and recommended improvements are identified, documented and passed to a higher project authority for application in future projects.


	Variable
	Range

	Quality objectives 
	May include, but not limited to:

· Requirements from the client and other stakeholders

· Requirements from a higher project authority

· Negotiated trade-offs between cost, schedule and performance

· Those quality aspects which may impact on customer satisfaction

	Quality management

plan 
	May include, but not limited to:

· Established processes

· Authorizations and responsibilities for quality control

· Quality assurance and continuous improvement


	Quality management

methods, techniques and

tools 
	May include, but not limited to:

· Brainstorming

· Benchmarking

· Charting processes

· Ranking candidates

· Defining control

· Undertaking benefit/cost analysis

· Processes that limit and/or indicate variation

· Control charts

· Flowcharts

· Histograms

· Pareto charts

· Scatter gram and run charts

	Quality control 


	May include, but not limited to:

· Monitoring conformance with specifications

· Recommending ways to eliminate causes of unsatisfactory

· Performance of products or processes

· Monitoring of regular inspections by internal or external agents

	Improvements 


	May include, but not limited to:

· Formal practices, such as total quality management or continuous improvement

· Improvement by less formal processes which enhance both the product quality and processes of the project, for example client surveys to determine client satisfaction with project team performance


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Lists of quality objectives, standards, levels and measurement criteria

· Records of inspections, recommended rectification actions and quality outcomes

· Management of quality management system and quality management plans

· Application of quality control, quality assurance and continuous improvement processes

· Records of quality reviews

· Lists of lessons learned and recommended improvements

· How quality requirements and outcomes were determined for projects

· How quality tools were selected for use in projects

· How team members were managed throughout projects with respect to quality within the project

· How quality was managed throughout projects

· How problems and issues with respect to quality and arising during projects were identified and addressed

· How projects were reviewed with respect to quality management

· How improvements to quality management of projects have been acted upon

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· The principles of project quality management and their application

· Acceptance of responsibilities for project quality management

· Use of quality management systems and standards

· The place of quality management in the context of the project life cycle

· Appropriate project quality management methodologies; and their capabilities, limitations, applicability and contribution to project outcomes

· Attributes:

· Analytical

· Attention to detail

· Able to maintain an overview

· Communicative and positive leadership

	Underpinning Skills


	Demonstrate  skills of:

· Ability to relate to people from a range of social, cultural and ethnic backgrounds, and physical and mental abilities

· Project and quality management

· Planning and organizing

· Communication and negotiation

· Problem-solving

· Leadership and personnel management

· Monitoring and review skills

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test

· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V

	Unit Title
	Facilitate and Capitalize on Change and Innovation

	Unit Code
	EIS DSC5 14 0317

	Unit Descriptor
	This unit specifies the outcomes required to plan and manage the introduction and facilitation of change; particular emphasis is on the development of creative and flexible approaches, and on managing emerging opportunities and challenges.


	Elements 
	Performance Criteria 

	1. Participate in planning the introduction and facilitation of change
	1.1. Concept, nature importance and objective of change are understood.

1.2. Steps tools and approaches of changes are planned and made in consultation with appropriate stakeholders. 

1.3. The relationship among innovation, quality, change and cost is understood.

1.4. Environments that facilitate the expedition of change are understood. 

1.5. Change resistance reducing techniques are identified and implemented.

	2. Manage growth and transition of business
	2.1. Needs for growth are identified.

2.2. Growth strategies are identified.

2.3. Selected growth strategies are implemented.

	2 Develop creative and flexible approaches and solutions
	3.1. Concepts, types and nature of problem are understood. 

3.2. Variety of problem solving techniques and approaches are identified and analyzed to manage workplace issues. 

3.3.  Risks are identified and assessed, and action initiated to manage these to achieve a recognized benefit or advantage to the organization.

3.4. Workplace is managed in a way which promotes the development of innovative approaches and outcomes.

3.5. Creative and responsive approaches to resource management are used to improve productivity and services, and/or reduce costs.

	3 Manage emerging challenges and opportunities
	3.1. Future challenges and opportunities are identified in reference to global business situation 

3.2. The role of technology and its value additions are explained. 

3.3. Technology and innovation based system is introduced and implemented 

3.4. Individuals and teams are supported to respond effectively and efficiently to changes in the organization’s goals, plans and priorities.

3.5. Coaching and mentoring are made to assist individuals and teams to develop competencies to handle change efficiently and effectively.

3.6. Opportunities are identified and taken as appropriate to make adjustments and respond to the changing needs of customers and the organization.

3.7. Information needs of individuals and teams are anticipated and facilitated as part of change implementation and management.

3.8. Recommendations are identified, evaluated and negotiated for improving the methods to manage change with appropriate individuals and groups.


	Variables
	Range

	Appropriate stakeholders 
	May include, but not limited to:

· Organization directors and other relevant managers

· Teams and individual employees who are both directly and indirectly involved in the proposed change

· Union/employee representatives or groups

· OHS committees

· Other people with specialist responsibilities

· External stakeholders where appropriate - such as clients, suppliers, industry associations, regulatory and licensing agencies

	Change resistance reducing techniques
	May include, but not limited to:

· Education and communication

· Participation and involvement

· Facilitation and support

· Negotiation and agreement

· Manipulation and cooptation

· Explicit and implicit coercion

	Needs for growth
	May include, but not limited to:

· Survival

· Economies of scale

· Expansion of market

· Owners mandate

· Technology

· Government policy and Self sufficiency

	Growth Strategies
	May include, but not limited to:

· Franchising

· Outsourcing

· Sub-contracting and Merging

	Risks 
	May include financial and non-financial risks

	Information needs 
	May include, but not limited to:

· New and emerging workplace issues

· Implications for current work roles and practices including training and development

· Changes relative to workplace legislation, such as OHS, workplace data such as productivity, inputs/outputs and future projections

· Planning documents

· Reports

· Market trend data

· Scenario plans and customer/competitor data


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Participate in planning the introduction and facilitation of change

· Manage growth and transition of business
· Develop creative and flexible approaches and solutions 

· Manage emerging challenges and opportunities

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Relevant legislation from all levels of government that affects business operation, especially in regard to occupational health and safety and environmental issues, equal opportunity, industrial relations and anti-discrimination

· Growth strategies

· The principles and techniques involved in:

· Change and innovation management

· Development of strategies and procedures to implement and facilitate change and innovation

· Use of risk management strategies: 

· Identifying hazards,

· Assessing risks and implementing risk control measures

· Problem identification and resolution

· Leadership and mentoring techniques

· Management of quality customer service delivery

· Consultation and communication techniques

· Record keeping and management methods

· The sources of change and how they impact

· Factors which lead/cause resistance to change

· Approaches to managing workplace issues

	Underpinning Skills
	Demonstrate skills on:

· Communication, 

· Planning, 

· Managing 
· Team works

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.


	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test

· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Dam Safety and Catchment Operation Level V

	Unit Title
	Manage Continuous Improvement Process (Kaizen)

	Unit Code
	EIS DSC5 15 0317

	Unit Descriptor
	This unit describes the performance, outcomes, knowledge, attitude and skills required to sustain and develop an environment in which continuous improvement, innovation and learning are promoted, rewarded and managed. 


	Elements
	Performance Criteria

	1. Diagnose the current status.
	1.1. Parameters used for study current situation are obtained. 

1.2. Internal and external environment is analyzed.

1.3. Problems related to targeted environment is recognized and identified. 

1.4. Problems regarding to current situation are analyzed. 

1.5. Alternatives are generated. 

1.6. Best alternatives are selected. 

	2. Design an effective continuous improvement process (kaizen).
	2.1. The values, mission and goals of kaizen management system are clarified.

2.2. The kaizen management template and a visual management logo full of purpose and meaning are developed.

2.3. A clear action strategy (master and detailed plans) is defined.

2.4. The most effective and proven kaizen tools are chosen and applied.

2.5. A practical way is identified to involve all employees in Gemba activities (top, middle and bottom).

	3. Develop change capability.
	3. 1. Kaizen Promotion Team Structure is developed.

3. 2. The Kaizen Training Plan is defined and started.

3. 3. Supervisors’ kaizen capability and habits are developed.

3. 4. Key people are developed in terms of individual leadership capability.

	4. Implement improved processes.
	4.1. Sustainability/continuous improvement are promoted as an essential part of doing business.

4.2. Impacts of change and consequences are addressed for people, and transition plans implemented.

4.3. Objectives, time frames, measures and communication plans are ensured in place to manage implementation.

4.4. Contingency plans are implemented in the event of non-performance.

4.5. Failure is followed-up by prompt investigation and analysis of causes.

4.6. Emerging challenges and opportunities are managed effectively.

4.7. Continuous improvement systems and processes are evaluated regularly.

4.8.  Improvements are communicated to all relevant groups and individuals.

4.9. Opportunities are explored for further development of value stream improvement processes. 

	5. Establish direction and control.
	5.1. A system audit tool is defined and implemented.

5.2. The kaizen management system is deployed across all company levels and functions.

5.3. Results are checked and corrections made.

5.4. Standard operating procedures are developed and maintained.

5.5. The recruit, training and evaluation systems are improved and HR practices compensated.


	Variables
	Range

	Parameters 
	May include, but not limited to:

· Working condition 

· Resources May Include, but not limited to:
· Human 

· Material and Machine

· Kaizen elements

	Kaizen management template 
	May include, but not limited to:

· Visual management board for:

·  Displaying characteristic figures, data and graphics

· Depicting and controlling processes

· Identifying and marking sources of risks, setting and standards

· Displaying company’s values and goals of kaizen

	Kaizen tools 


	May include, but not limited to:

· 5S (a visual workplace management)

· 7 QC tools( Cause and Effect Diagram, Check Sheet , Pareto Diagram , Histogram, Scatter Diagram,  Control Chart and Flow Chart )

· Brainstorming

· Basic Industrial Engineering (IE) tools such as time study, motion study, line balancing, work sampling

· JIT (JUST IN TIME) principles

· MUDA identification and elimination tools

· Kanban

· Poka-yoke and Takt- time

	Gemba activities 


	May include, but not limited to:

· Value-adding activities to satisfy the customer

· Employee autonomous operations (participating in team to identify nonconformity, propose solutions and implement them autonomously)

	Individual leadership capability 


	May include, but not limited to:

· Personal and interpersonal skills

· Courage 

· Honour and integrity

· Energy and drive

· Strategic skills

· Operating and Organizational positioning skills

	Sustainability/continuous improvement 


	May include, but not limited to:

· Improvements made by following PDCA (Plan, Do, Check and Act) cycle for:

· Improvements in one’s own work

· Saving in energy, material and other resources

· Improvements in the working environment

· Improvements in machines and processes

· Improvements in jigs and tools

· Improvement in office work

· Improvements in product quality

· Ideas for new products

· Customers services and customer relations

	System audit tool


	May include, but not limited to:

· 5S audit 

· Patrol system

· Kaizen board

· 5M check lists and Key Performance Indicators (KPIs)

	Standard operating procedure 


	May include, but not limited to:

· Administrative standards for:

· Managing the business

· Administration

· Personnel Guidelines

· Job Descriptions

· Guidelines for preparing cost information

· Operation standards for:

· Describing the way a job is done.

· Help realising Quality, cost, delivery.

· Addressing the need to satisfy customers.

· Using the process that’s the best.

· Producing work in the most cost effective manner.

· Assuring total quality for the customer.

	HR practices 
	May include, but not limited to:

· Resources May Include, but not limited to:
· Recruit and retain high quality people with innovative skills and a good track, record in innovation

· HR development is used for:

· strategic capability and provide encouragement  and facilities for enhancing innovating skills and enhancing the intellectual capital of the organization

· Reward will:

· Provide financial incentives and rewards and recognition for successful innovation


	Evidence Guide

	Critical Aspects of Assessment
	Demonstrates skills and knowledge competencies to:

· Establish policy and cross-functional goals for kaizen

· Deploy and implement goals as directed through policy deployment and cross-functional management.

· Realize goals through deployment and audits.

· Build systems, procedures, and structures conducive to kaizen.

· Use kaizen in functional capabilities.

· Introduce Kaizen as a corporate strategy

· Provide support and direction between allocating resources

· Establish, maintain and upgrade standards.

· Make employees conscious through training programs.

· Assist employees develop skills and tools for problem solving.

	Underpinning Knowledge and Attitude
	Demonstrates knowledge of:

· Quality management and continuous improvement theories 

· Creativity/innovation theories/concepts 

· Competitive systems and practices tools, including:

· 5S

· JUST IN Time (JIT)

· Mistake proofing

· Process mapping

· Establishing customer pull

· Setting of KPIs/metrics

· SOP

· Kaizen elements/targets.

· Identification and elimination of waste/MUDA
· Continuous improvement processes including implementation, monitoring and evaluation strategies for a whole organization and its value stream

· Difference between breakthrough improvement and continuous improvement

· Organizational goals, processes and structure

· Approval processes within organization

· Methods of determining the impact of a change

· Customer perception of value

· Define, Measure, Analyze, Improve and Control (DMAIC) to sustain process

	Underpinning Skills
	Demonstrates Skills to:

· Use leadership skills to foster a commitment to quality and openness to improvement. 

· Analyze training needs and implementing training programs

· Prepare and maintain quality and audit documentation

· Undertake self-directed problem solving and decision-making on issues of a broad and/or highly specialized nature and in highly varied and/or highly specialized contexts 

· Communicate at all levels in the organization and to audiences of different levels of literacy and numeracy 

· Analyze current state/situation of the organization. 

· Analyze individually and collectively the implementation of competitive systems and practices tools in the organization and determining strategies for improved implementation 

· Solve highly varied and highly specialized problems related to competitive systems and practices implementation and continuous improvement to root cause 

· Negotiate with stakeholders, where required, to obtain information required for implementation and refinement of continuous improvements, including management, unions, employees and members of the community. 

· Review relevant metrics, including all those measures which might be used to determine the performance of the improvement system, including: 

·  Key Performance Indicators (KPIs) for existing  

 processes 

· Quality statistics 

·  Delivery timing and quantity statistics 

·  Process/equipment reliability (‘uptime’) 

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview/Written Test

· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.
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Manage Project Quality
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Facilitate and Capitalize on Change and Innovation
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Manage Continuous Improvement Process (Kaizen)
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Prevent and Eliminate MUDA
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Standardize and Sustain 3S
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Work in Team Environment
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Develop Business Practice
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Collect and Manage Hydrometric Station Survey Data
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Develop and Review Catchment Management Plans
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Implement and Maintain Legal Compliance Requirements
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Manage Data Related to Flood Mitigation Operation
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Develop and Maintain Ratings
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Lead Hydrometric Planning and Water Resource Management
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Implement and Manage Asset Construction and Maintenance Projects
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Develop and Manage Groundwater Management Plan
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Apply Surveying for Civil Engineering Project
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Develop Individuals and Team
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Utilize Specialized Communication Skills
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Manage Micro, Small and Medium Enterprises (MSMEs)








� HYPERLINK  \l "EIS_DSC2_08_0317" ��EIS DSC2 08 0317�


Inspect and Maintain Catchment and Surrounding Areas
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Investigate Sustainable Water Cycle Management








� HYPERLINK  \l "EIS_DSC2_10_0317" ��EIS DSC2 10 0317�


Prepare and Restore Work Site
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Install Basic Volumetric Metering Equipment, Flow Control and Regulating Devices








 � HYPERLINK  \l "EIS_DSC2_04_0317" ��EIS DSC2 04 0317�


Work Effectively in the Water Industry
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Design Basic Water System Model 
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Use Maps, Plans, Drawings And Specifications 
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Carry out measurements and calculations
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Operate Personal Computer
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Implement and Manage Environmental Management Programs








� HYPERLINK  \l "EIS_DSC4_16_" ��EIS DSC4 16 0317�


Apply Problem Solving Techniques and Tools
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Collect, Measure and Process Hydrometric Stream Discharge Gauging
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Coordinate and Monitor River System Usage
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Coordinate and Monitor Asset Construction and Maintenance
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Coordinate and Monitor Surface Water System





� HYPERLINK  \l "EIS_DSC4_01_" ��EIS DSC4 01 0317�


Coordinate and Monitor the Application of Environmental Plans and Procedures 
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Establish Quality Standards
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Install and Maintain Hydrometric Instruments and Equipment
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Coordinate and Monitor Groundwater System Usage
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Plan and Organize Work
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Migrate to New Technology
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Coordinate and Monitor Bulk Water System Operation
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Coordinate and Monitor Water Storage Catchment Activities
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Monitor Implementation of Work Plan/Activities
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Lead Small Teams








 � HYPERLINK  \l "EIS_DSC3_13_0317" ��EIS DSC3 13 0317�


Monitor and Operate Gated Spillway
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Inspect and Report on Concrete and Embankment Dam Safety
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Conduct and Report Dam Safety Instrumentation Monitoring
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Investigate and Report on Breaches of Water Industry Legislation
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Establish Underground Utilities
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Apply Quality Control
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Lead Workplace Communication
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Operate and Monitor Ground Water Regulation and  System Usage
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Participate in Environmentally Sustainable Work Practices
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Use Computer Aided Drafting Systems To Produce Basic Engineering Drawings
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Monitor and Control Dam Operations
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Implement and Monitor Environmental Procedures 
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Sample And Test Water Quality 
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Control Vegetation on a Site
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 Monitor and Report Water Extraction
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Operate Bore Fields and Groundwater Source Systems
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Repair Minor Structure
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