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The participating countries for the “Earth Summit” which was held at the Rio-De-Janeiro in 1992 had agreed that the greatest challenge facing society today was the need to find ‘Sustainable Solutions’ to environmental problems with a careful use of resources.  This required a fundamental shift from a mindset wherein ‘the environmental protection is sacrificed for economic gains’ to Environmental enhancement compatible with economic development.

Most of the developing countries face severe environmental problems and shortage of energy and resources.  In such developing countries (like India), we urgently need simple, inexpensive and integrated environmental protection systems, which combine Wastewater Treatment with Recovery and Reuse.

Waste management in India, may it be the Industrial waste or Domestic waste, has been historically, considered in the “Low Priority Zone”, due to various reasons.  The management of wastes – liquid, solid or gaseous, have been neglected due to the so-called economic constraints.  As always, our environmental laws have been reasonably stringent but their implementation, as well as the technological back up required to achieve and maintain the prescribed norms, need a lot more attention.

An effort has been made in this paper to focus on the problems associated with the waste management of organochemical liquid wastes, which have a tremendous potential of being ‘Sustainable Environmental Protection Systems’, wherein substantial energy recovery is definitely possible while treating the wastes.

The organochemical wastes wherein substantial energy recovery is possible are listed as follows:

1. Distillery waste.

2. Paper and Pulp Mill waste.

3. Brewery waste.

4. DMT Plant waste.

5. Pharmaceutical waste.

6. Starch waste.

7. Rayon Grade Pulp Mill waste.

All these effluents contain moderate to high concentration of organics and are easily biodegradable.  It is possible to achieve high treatment efficiencies with good biogas recoveries while treating these effluents.

In the nineteen sixties and seventies, when many of these industries /sectors were being developed, the only available, popular treatment technologies were the conventional aerobic treatment systems.  The use of conventional aerobic treatment systems becomes highly energy intensive and hence, obviously cost intensive for the treatment of high organic load effluents having COD values ranging from 20,000 mg/L to 1,20,000 mg/L.  In addition, no recovery and reuse is possible.  A common argument put forward by an industrialist was “Do I invest money for my product or do I spend it for the effluent treatment?”  The heavy recurring expenditure required in order to achieve the effluent norms of these systems made this argument sound logical.  

The anaerobic digestion route for the treatment of organic wastes, although known to the scientific community for many decades, was not seriously attempted to be commercialised until the early seventies. 

 In India, a crude method of the anaerobic treatment system in the form of ‘Anaerobic Lagoons’ was adapted at least for the distillery sector.  In the lagooning system, the effluent is discharged in the large lagoons seeded with cow-dung, a rich source of methanogenic bacteria. Process control was carried out by maintaining the lagoon pH  near neutrality.  The degradation of organics from spentwash used to take a very long time.  This method of lagooning had several drawbacks :

· Since the retention time required for the degradation is very high, the land area requirement, works out to be considerably large.

· A major drawback compared to the modern anaerobic systems was that no product recovery in the form of biogas was possible although the anaerobic route was being used.  

· Since the spentwash was being stored in open lagoons, the presence of a strong odour in the distillery areas became a typical and permanent feature.

Such types of lagoons are even today, visible in most of the distilleries in Maharashtra.

In the seventies, the research activities in the field of high rate biomethanation for effluent treatment came to a stage wherein the scale-up of some of these systems became possible.  In the early eighties, the commercial scale installations of the High Rate Biomethanation Systems became popular in Europe for the treatment of high organic effluents.

These systems arrived in India in late eighties. The main types of High rate Biomethanation systems to have arrived in India were of the following types:

1. UASB.

2. CSTR.

3. Fixed Film.

4. Fluidized Bed Bioreactor.

5. Hybrid Reactors.

All these systems basically used the same principles of anaerobic digestion, with different engineering designs aimed at maximising outputs.  The advantages claimed by the above systems over the  existing technologies were as follows  :

· High Treatment Efficiencies  -

(i)    COD Reduction 

65 % - 75 %

(ii)   BOD Reduction 

80 % - 90 %

· Ability to withstand organic shock loading.

· Low sludge production

· Low space requirements.

· Low Operation and Maintenance Cost.

· Storage of Biomass  possible for a prolonged period without feed.

· Recovery of product in terms of methane-rich biogas.

Most of these technologies were developed in the European countries in various universities and research labs.  Data generation, scale-up of design and subsequent commercial application of these technologies was thus carried out under the same conditions using the organic effluents in Europe.  To mention an example, the technologies that had performed wonderfully on the European distillery effluents posed process stabilization  problems in India.  This was essentially due to a several differences in the processes starting from the raw materials, process parameters, mode of product recovery, etc.  European distilleries use Beet Molasses as their raw material, as against the Cane Molasses used in India.  The organic load and salt concentration in case of Beet Molasses based distillery spentwash and Cane Molasses based distillery spentwash differ to a great extent.

 When these technologies were initially applied to Indian wastes, process stabilization, commissioning became a problem, as sufficient technical studies required to adapt the technologies to Indian conditions and wastes had not been conducted till then.

The problem became more severe as most of the technology suppliers and industrial clients had already committed revenues and manpower; a major part of the capital expenditure for the projects had been incurred and revenue expenditure earmarked.  The clients were probably looking forward to product recoveries to balance further expenses.  

Probably due to this two pronged techno-commercial pressure, most of the technology suppliers sorted out the commissioning problems by changing the process stabilization approach and the plants were handed over to the client.

Once these plants were handed over to the industrial customers, the onus of managing these plants profitably, shifted to the customer’s end.

After years of operations of these plants, the general feeling in the industry seems that, although these High Rate Biomethanation Systems are useful in the aspect of pollution control, the desired / projected revenue generation through consistent biogas production is not achieved.  This results in a scenario wherein the sustainability of the High Rate Biomethanation System becomes questionable.  

A series of formal and informal discussions with many experts working in the field of Environmental Engineering, Senior Executives from the industry, Operating Staff of Biomethanation Plants and professionals working in this field were conducted.  The following reasons have surfaced as the prominent causes for the incomplete realisation of the potential of the High Rate Biomethanation Systems as the ‘Sustainable Solution to our Environmental Problem’.

[A]
Lack of Technological Back-up by the Technology Suppliers after the Handover of the Plant  :
In fact, one of the shocking features that exist today is that, at a number of places, the Biomethanation Plants have not even been handed over.  This has mainly been due to techno-commercial uncertainties presumed by the client regarding the plant performance after handover.  If the project is delayed due to lack of compliance of commercial terms and schedule, the “Commissioning and Operations” of the plants, which is, in fact,  the most crucial aspect from the environment and performance point of view, drags on for years.  The client, client’s operating staff, the supplier and the supplier’s commissioning staff keep going through the motions of sticking to the contractual obligations.  In this haze of contractual one-upmanship, the basic purpose of the concept of development of a profitably/sustainably operating solution to environmental problem is lost.

One of the main reasons in such contractual blocks is the excessive technological commitments demanded and complied with, in order to grab contracts.  This, in fact, arises out of technological ignorance, which leads to commitments being given beyond the capability of the system.  Such undesirable commitments do not pinch during the initial phases of the project, as the customer feels satisfied of getting a better deal, through more commitments from the supplier at the same cost.  On the other hand, the supplier is satisfied on getting the contract as the major cash flow for him is realised through the civil and mechanical construction.  Fulfilling the process obligations unfortunately has very low “business importance”.   The net result is contractual haggling at the end of the project, and the victim “Sustainable Solutions to Environmental Problems”

[B]
Management of the High Rate Biomethanation Systems  at the Industry end
    :

The most important reason for the lack of profitability of these systems is the approach/mindset of the industry to manage these systems efficiently.  Although high rate biomethanation systems have a tremendous potential to work as independent profit centres, yet, several industries consider these systems only as “Effluent Treatment Plants”.


The very same management, which take great pains and efforts over the consistency, quality and profitability of the main product, chooses not to apply the same careful planning and follow-up for the biomethanation systems.  In innumerable cases, a simple question viz. “How much biogas has been produced by our system, in the last 24 hrs and the reasons for that decreased/increased production figure” is rarely asked.  This lack of positive approach on part of the industry has a definite impact on the working in the  following ways  :

· Since the Biomethanation Plant is not a priority area, generally, the more efficient operating staff are not encouraged to continue at the plant.

· Production planning at the Biomethanation Plants is rarely conducted meticulously.

· The maintenance shutdowns of the main production units are generally planned considering various aspects like : the current market demand of the product, market projections, availability of raw material, the existing financial status of the company,  to name a few.  Such simple but detailed planning is rarely done for the Biomethanation Plants, resulting in a lot of unplanned shutdowns.  Being biological systems, the restartups after these unplanned shutdowns some more time resulting in further reduction in the revenue generation.

· Since the industry management chooses to ignore the Biomethanation Plant, the same attitude percolates down to the working level and complacency  developes in the working staff resulting in  generally a relaxed approach except when the statutory requirements are to be fulfilled.  Even for such so-called emergencies, many “experts” (read as liasion experts), run to the rescue and prove very useful.

[C]    COST BREAKUP    

 The major part of the cost  of the  Biomethanation turnkey projects  is assigned  for the Civil, Mechanical construction  and much less  cost is generally allocated to the technological part. This fact makes the business more  Hardware dominated with little or no  business importance for the software of the system.  This has resulted in a strong presence of  project construction specialists in this  business  with no room left for process technologists. It is very difficult for the construction specialists to generally achieve  the high degree of process operations expertise, since it is a specialised field. This ultimately reflects on the general performance of the  Biomethanation sector.

[D]  

There are many other construction as well as  process related  problems which are associated  with the Biomethanation systems. But these problems are found to be case specific rather than generalised problems and hence  have not been covered in this paper. 

An effort has been made to list down a few problems associated with the Biomethanation Systems which have a potential to turn into Sustainable Environmental Protection Systems. I am sure the learned and experienced gathering of the professionals attending these seminar would  add to these observations and share their viewpoint.

 Although the preceding text paints a very grim picture of the status of Biomethanation Systems, there is a silver lining that, most of the problems mentioned above are related to the mindset, rather than serious technological shortcomings and are definitely avoidable. In fact, there are a few successful cases, wherein, by avoiding the above problems, some industries have been operating Biomethanation Plants profitably for many years.

The government has taken some steps to encourage the application of such systems; on the other hand, the industry has incurred considerable capital expenditure in setting up these systems.  It is felt that, it is our job as professionals in the field of environmental engineering, to make a consolidated effort along with the government agencies and various industrial organisations to make these systems work profitably in order to realise the true potential of the High Rate Biomethanation Systems.  Otherwise, “Wealth from Waste”, “Wastewater Technologies for Recovery and Reuse”, “Sustainable Solutions to Environmental Problems”, would all just be jargons to be discussed at seminars.
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