Audit on Solid Waste in Audit Bureau of Jordan
Introduction

What is a waste audit and why do one?

A waste audit is a formal, structured process used to quantify the amount and types of waste being generated by an organization. Information from audits will help identify current waste practices and how they can be improved. Being waste-wise can mean:

· a more efficient and effective organization
· reduced waste management costs

· better use of limited natural resources.

Types of waste audit

Audits can be done on any type of waste e.g. paper and office waste, municipal waste, commercial and industrial waste, construction and demolition waste etc. There are a number of different ways to conduct a waste audit, such as visual waste audits, waste characterization, desktop audits and others. The type of audit you use depends on the type of waste, where it is and what you want to get out of the audit.

What are the objectives of the audit?

The audit's objectives will largely determine the waste types and physical  locations to be audited. Some examples of audit objectives could be:

· To determine composition and quantities of waste being generated

· To measure effectiveness of existing waste management systems

· To identify opportunities for improving waste management systems and strategies

· To collect baseline data for measuring the effectiveness of waste minimization strategies.

Steps to do a waste audit

1. PLAN the audit carefully and define the study area

Good planning is essential to ensuring the audit goes smoothly.  Need to get management support, define the objectives of the audit, organize people and deal with other issues raised as a result of the audit. This may take some time but the more effort  put in up front will pay dividends when the audit is under way.

2. COLLECT the waste from the study area

Cleaners or waste contractors can collect the waste. Need to talk to building managers and cleaning supervisors to get their support. Cleaners must have clear instructions about the types of waste they are to collect and how to label the bags to identify the source of the waste (that is, where it came from, e.g. `Level 1 kitchen', `Level 2 offices' etc). A trial run before the start of the official collection period is a good idea. This way can step cleaners through the collection process and iron out any problems.

3. SORT the waste into different categories and record the data

Sorting the waste is the interesting part. After the locations from which the bag of waste comes is recorded, the bag is weighed and emptied onto the table and sorted into material categories (e.g. glass, office plastics, metal etc.). Each category is then individually weighed and recorded. The table is cleaned and the sorted waste disposed of, and the process is repeated for the next bag and so on.

4. ANALYSE the data and write up the results

Once all the waste is sorted , A  large number of data sheets showing the quantity of waste by material categories that was generated within each area sampled. This data is then entered into a database and analyzed. Once  analyzed the results can be written up and recommendations made.
The four basic steps to doing an audit are summarized in the following Table :
	Waste Auditing : the four parts

	PLAN
	1. Define the study area
	Set audit objectives
Determine location(s) to be audited
Determine types and approximate quantities of waste to be audited

	
	2. Collect background information
	Visit location(s) and record:

· number of employees in study area

· number, types and locations of bins

· types of waste seen

· who empties bins and when

	
	3. Prepare for the audit
	Collect auditing equipment
Brief/train cleaners and sorters
Finalize waste collection details
Double-check locations of bins

	COLLECT
	1. Collect the waste
	Collect all waste daily
Label bags showing location and day
Record relevant collection details

	
	2. Transport the waste to the sorting area
	Store waste on-site if possible
Otherwise transport to secure location using a licensed transporter

	SORT
	1. Prepare the sorting area
	Cover tables with plastic
Set up tables and scales
Collect buckets, bins, brooms, etc.
Have water and first aid kit on hand

	
	2. Sort the waste
	Weigh each bag
Carefully open bag and spread waste 
on table
Sort into different material categories
Count and weigh individual materials
Record findings on data sheet
Dispose of sorted waste
Repeat for all bags

	
	3. Final clean up and decontamination
	Dispose of sorted waste
Clean off tables
Clean buckets and other equipment
Sweep and disinfect floor
Shower and change clothes

	ANALYSE
	1. Enter and analyze the data
	Enter data sheets onto spreadsheet
Do calculations

	
	2. Prepare an audit report
	Prepare audit report, including findings and recommendations


A case study- environmental audit of Solid waste in Amman city:

· Introduction
The problem of solid waste is considered as one of the Great environmental issues that the state is paying a growing attention to at the present time, not only to their harmful effects on public health and the environment, and distorting the face of civilization, but also for their social and economic effects , as for each one of these effects has it’s high price that the 

government has to cover or a loss which could have been avoided.

· Legal basis
The performance of solid waste management in Amman city was audited in accordance with Article (119) from the Audit Bureau Law No. 28 for 1952 as amended. And the Standards and guidelines for performance auditing based on INTOSAI's Auditing Standards and practical experience, and Guidelines on Environmental Audit.
· Solid Waste Definition

Waste are all the materials resulting from human activity which are being disposed of  because of  the end of  it’s utility or for being redundant , and may result in harm to humans or the environment, either directly or indirectly if they are not disposed  in intact ways , and most of these materials are recycled and re-utilized and used as raw materials for new industries.
· Solid Waste Management in Amman City
ان ادارة النفايات الصلبة داخل المدن الكبرى تعتبر أحد أهم الخدمات التي تقدمها البلديات للمواطنين ، وذلك من خلال برامج عمل تضمن المحافظة على نظافة تلك المدن وتحقيق مفهوم التنمية المستدامة .The solid waste management   process within major cities is considered to be one of the most important and vital services provided by municipalities for their citizens, through the implementation of action plans to guarantee the cleanliness of the city and the accomplishment of sustainability concepts. 

Main وتشمل عمليات ادارة النفايات الصلبة عناصر رئيسية أهما : تقليل النفايات من مصادرها المختلفة ، وفرزها واعادة تدويرها واسترجاع الطاقة من مكوناتها .Solid Waste Management operations are divided into sub-categories, where the most important are found to be: waste reduction from its various sources, separation and recycling, and making use of –some types of waste's- high calorific values by energy recovery processes from its components. 

ونظراً لما تتطلبه ادارة النفايات الصلبة من موارد بشرية ومالية وفنية وخططاً استراتيجية لتنفيذ برامجها ، فان ورقة العمل هذه تتحدث عن الوضع القائم لادارة النفايات الصلبة في المدينة ، والخطط والبرامج المستقبلية قصيرة ، وطويلة المدى .Given that the SWM processes demand intensive human and financial resources, in addition to the essential technical and strategic plans for the implementation of its programs.

كما تتناول جميع العمليات الرئيسية التي تقوم الامانة بتطبيقها من عمليات جمع النفايات ونقلها ومعالجتها عن طريق الطمر الصحي في مكبر الغياوي.The adopted OStThe main processes implemented by Amman city of waste collection, transferring, and processing through the sanitary land filling in Al-Ghabawi Landfill.كما و توضح ورقة العمل معدل توليد النفايات في عمان والذي بلغ في عام ( 2009 ) 0.96 كغم / فرد / اليوم ، مع مقارنة لكميات النفايات الناتجة من مناطق امانة عمان الكبرى في اخر ثلاث سنوات .بالاضافة الى استخدام نظام مسارات اليات جمع النفايات التي يتم رسمها بإستخدام برامج ال GIS . 
Pre-Collection/Sweeping & Cleaning:
· Amman city cleanliness workers are responsible for sweeping and cleaning the streets of Amman city.

· Cleanliness workers and supervisors are controlled by the environment protection section in each district, where each section is under the leadership of at least one engineer.

· Cleanliness workers work three shifts each day.  

  Solid Waste Collection:
· Waste is collected from 1100 litre containers by Rotaries and Compacters with various capacities and from 5000 litre containers by Hoists.

· Collection schedule is planned and arranged by the environment protection section in each district according to studies and assessment in order to find best path and collect all full containers.

· Waste is collected from narrow alleys and areas by 2 ton capacity compactors.

· Loaders and trucks are used to clean empty spaces.

· The total number of drivers who work in waste management  is around 234 drivers

Separation and processing of solid wastes:
 The separation and processing of wastes that have been separated at the source and the separation of commingled wastes usually occur at a materials recovery facility, transfer stations, combustion facilities and disposal sites.

Transfer Stations

· The main benefit of these transfer stations is to reduce the transportation cost.

· Solid waste is compacted and transferred from the transfer stations to the landfill in a Al-Ghabawi.

· Background of Auditee
The Environment and Cleanliness Directorate is responsible for providing the following services: solid waste management, environmental projects follow up, disease carriers control, and animal welfare in Amman to ensure a healthy and sound environment for Amman citizens.  It aims to make Amman a safe environment through managing the collection of solid waste, transfer to transfer stations, and disposal in Al-Ghabawi Landfill for processing, using the  most modern environmental techniques applicable. 
· Audit planning:

Importance of Audit:
The increase in the amount of waste and its diversity increase  the environment pollution elements  of land , water and air and the depletion of natural resources , especially with the waste that environment can not deal with it . The continuous  rise in the prices of raw materials and interest to the rationalization of the use of production inputs led to an increase in environmental awareness to look for economic uses of solid waste through reuse and recycling and the production of electric power so as to ensure the preservation of the environment and  health and public safety . Which required that there be special interest to the management of  solid waste in Jordan , hence the idea of ​​choosing the subject of solid waste management in  Amman city as a subject of  evaluation  as a case study. 
·   Targets and objectives of Audit:
         Main objective: 
           Examine the economy, efficiency, and effectiveness of Amman city    in managing  solid  waste to reach a safe and clean environment.

The field and Scope of Audit:
The auditing scope considers solid waste management tasks conducted by the Environment and Cleanliness Directorate at Amman city during 2009-2011. 
· Methodology of Audit
The Methodology of Audit include the following phases:

· Phase I: 

· Interview officials and familiarize them with the task of   audit that will be conducting.

· Conduct an initial survey of the Directorate concerned. 
· Phase II: 

· Study the legislation, regulations and agreements. 

· Review strategic plan. 

· Look on the functioning of the executive programs for projects. 

· Conduct field visits to some of the projects. 

· Phase III: 

· Study the records and files, contracts and agreements related to solid waste management. 

· conduct Sudden tests on field jobs

· Conduct interviews with responsible personnel. 

· Examine the performance indicators adopted at the Directorate. 
· Phase IIII: 

· Writing the initial report. 

· Discuss the report with the officials. 

· Jot down notes in the report. 

· Preparation the final report (including the findings and recommendations). 
· Findings

· There is no one comprehensive legislative umbrella for all aspects of solid waste management (financial, organizational, institutional environmental, technical, social, etc.). This led to segmented, multi- source, hard-to-track, and non-comprehensive legal provisions. 
· The instructions prescribed by the Solid Waste Management were not issued, which underestimated the importance of its implementation as a legislation regulating solid waste management, let alone the non-full compliance with its provisions. 
· There is no  clear bases or specific criteria based on the distribution of the workers to all regions of Amman city.
· There are no approved and documented tracks for container distribution location for each region in Waste Processes Department. 

· Lack of garbage containers in some Amman city areas. 
· Metal containers break very often.

· There are no approved and documented tracks for all types of waste collection vehicles. 

· Increased maintenance cost for some modern waste vehicles.
·   Recommendations
· Cooperate with the Ministry of Environment and other relevant parties to develop a comprehensive, integrated, and updated legislative framework for solid waste management.
· Issue of laws and regulations required by the nature work of the Directorate. 

· Develop approved, computerized, preventive, and periodic maintenance programs for cleaning vehicles, adjust their fuel consumption, and activate the tracking system to reduce maintenance costs. 
· Specify clear, approved, and documented tracks for distributing trash containers, cleaning men, and vehicles in all Amman city regions.

· Impact and Results

· Lack of integrated management of solid waste which would result in a lack of effective coordination between agencies involved in the management of solid waste, which reflects negatively on the actions necessary to upgrade the collection and transportation of solid waste in Amman city. 

· No effective collection and transfer of waste in some areas of Amman due to lack of containers and a shortage of workers in addition to the non-compliance patrols waste collection , especially the evening which results in the accumulation of waste in those areas .
· There is no sorting of  waste by type ( paper , plastic , glass , metal) from the source ( home ) and not from the manufacturing plant which would result in not to take advantage of recycling and reduce demand on local resources . 
· Challenges and Barriers
· The multiplicity of departments and sections concerned with solid waste in Amman city resulting in a typically take a long time to get the necessary information and documentation.

· Widening the geographical area of Amman city, where the regions concerned in waste were divided into six  regions  each region includes six directorates and as a result  did not evaluate  all the regions and directorates. 

· Lessons Learned
· Gain new experience in the field of environmental Audit on solid waste, which increases the capacity for effective evaluation in the future of solid waste, whether in Amman city or  municipalities in other provinces . 

· Gain experience in the evaluation of more than an interested party in the same subject at the same time. 

· The relative importance to  sort of waste from the source because of it’s positive impact on the provision of resources can be re-used or manufactured. 

· Add new information on how the safe disposal of solid waste. 
