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Introduction

With so many underserved communities scraping out a living on and off farm land, without even having their basic needs being met, the developing world faces intense problems.

Without power, clean water and sanitation, billions of people around the world are often exposed to the brutal elements of hunger, drought and disease. Due to the increasing prevalence of droughts, their farm cattle also suffer and have become a liability instead of an asset. 

In many countries younger folk are migrating rapidly to cities with the lure of industrial jobs and a chance of a more modern living. Land division amongst families has further exacerbated the problem of dwindling land area holdings, often making this an unviable means to even make a living, let alone a profit.

Much has been said and done in the last decade but obviously that is nowhere near enough. The Millennium Development Goals drawn up by the United Nations were well intentioned and comprehensive, but the jury is out if we attained the desired results within the targeted period of time. 
Now we have the Sustainable Development Goals

 but what can be done to speed up the rate of implementation in the short term? Technology development and evolution of business has much to teach us. Unfortunately, we try to adapt money spinning ventures to basic problems and get stuck with complex funding and monetary issues that often make us lose sight of the original target.
If one takes a small business approach and applies innovative technical ideas which are affordable, then we have a win-win situation.
Idea # 1: Address the water storage problem

Surprisingly, barring recent changes in weather patterns all over the world, there is still plenty of water from rain even today. Unfortunately, we are doing little to catch it. 

Most initiatives in this regard involve the planning of large dams, which never get completed on time, are often stuck in red tape due to political issues primarily on account of displacing millions of families, which draws vigorous opposition. The other inherent drawback is loss of good fertile ground for farming, as land gets submerged, and adverse environmental impact with the possibility of creating earthquakes, which cannot be ignored.

Is there another way to collect this water? To alleviate this problem, attempts have been made in several developing countries including India to develop smaller earthen reservoirs using topographical features
. Manually constructed water ponds /storages have been built on a fairly large scale, but inevitably, as has been reported in some sections of the media in the Indian context
, some of these programs have been  hijacked by vested interests and corruption often has botched the whole effort leading to shoddy implementation and incomplete work/outcomes. 

A novel concept, probably untried, has been developed which will make it possible to fill these pods automatically at certain times during the monsoon season. This arrangement can help to meet the needs of drinking water for large numbers of people living in rural areas at the same time relieve the strain of pumping water over long distances. It is important, however, to keep in mind that these reservoirs have to be reserved only for drinking water needs and should not be diverted for any other use. 

Every river follows a long and torturous path as it takes its natural course towards the nearest lake or sea, ocean. By arranging suitable pit formations along the banks at select and convenient locations, it would be feasible to stock enough water to meet the needs of the local communities as well as their livestock. 
In addition, this would facilitate the recharge of underground wells, which in turn would ensure water for farming during the non-monsoon seasons. The pits arrangement would form a branch and leaf design and the exact number of such pits would depend on the recipient population numbers surviving off the river as well as the irrigation acreage being served.   

The pits would be chosen by keeping in mind the topography as well as soil condition, and may need to be provided with suitable liners to minimize leakage losses. The novelty of the idea lies in gate design and arranging the fill up operation with some form of renewable energy but more importantly with minimal human intervention. This would require some a degree of design engineering and professional installation. 

Idea # 2: Renewable Energy powered Drinking Water Treatment Plant 

The Clarisettler
 is a plant that incorporates known principles of suspended matter removal, which is the predominant contaminant of almost all river water sources. It is essentially a packaged plant constructed like an erector set, which is more advanced in concept design. This innovation is relatively easy to construct given inherent rural capabilities and simple to operate and does not require elaborate electrical switchgear. 

The Process involves chemical aided flocculation and settling with filtration. Backwashing is initiated when terminal pressure drop is reached and regular backwashing keeps the filter bed clean. What is unique about the Clarisettler is that it does not require skilled manpower to operate and does not require external power primarily as it uses solar power. Standard flocculating materials are dosed with dosing systems, which form an integral part of the design. 

The material of construction is a mix of rugged carbon steel and certain parts made of plastic or Fiber Reinforced Plastic, now commonly available. Standard models are modular in construction or could be skid mounted making them easy to install and operate. The plant does not require elaborate instrumentation.  

The design is such, local fabrication shops can assemble CKD units and assemble the whole system. Standard models could be configured to provide drinking water to cluster villages in rural and remote locations. Typically, one plant could service a population of 1500-3000 people.

Minimal training is required and can be imparted to school graduates to operate the plant. This will give a boost to local employment and personal development.

Idea # 3: Agri-based Wastewater Treatment
When clean water becomes available at the doorstep, one has to confront the problem of dirty water discharge, that arises.

Very often we see grey water bodies that are not only unsightly but also highly unhygienic. They act as mosquito breeding grounds and spread foul smells and disease. Open ponds are often the only recourse and a common sight in many parts of the world. Grey water, along with many other discharges find their way into natural topographical depressions, creating these dirty water storages (ponds).  
All that is required to rejuvenate these water bodies is bacteria and controlled oxygen delivery. Again with electricity being in short supply or generally erratic in nature, such rural needs come last on the priority list and get neglected.

But there is an agricultural solution and with a bit of engineering this problem can be addressed.

Reeds grow naturally and act as aerators. Cultivation of reed beds is not a new concept, but focusing on growing reeds near existing municipal plants and transplanting these to rural areas especially surrounding the aforementioned ponds is an extension of the concept that is not widely practiced.

Additionally, bacteria can be captured and encapsulated in appropriate substrates, which can then be introduced into these ponds to accelerate the degradation of the waste, which is typically low concentration compounds that exhibit low BOD values. Studies suggest that, a grey water pond can typically, be cleaned within only 28 days with these type of bacterial accelerators. Additionally, if required, more air can be introduced with specially designed solar aerators.

This water can become a source for secondary uses and further could also be used to augment cattle drinking water needs.

In summary, this approach takes of care of three problems in so many areas of the world which are currently facing drought type conditions:
1. Ensuring water storage during off-season

2. Water treatment without assured supply of power

3. Primary Sanitation 
and possible reuse of water for farming

None of these approaches require new or expensive technology to install. By implementing them, not only can we improve the standard of living, but there are significant potential benefits in terms of rural employment such as system operation, chemical supply and handling, bacterial feed preparation, reed cultivation, treatment system and gate manufacturing and maintenance, which all provide additional employment opportunities that do not require moving to already overly stressed urban areas.
Hopefully, those engaged in planning their resource allocations and funding will start paying more attention to such simple ideas instead of merely thinking about large projects with advanced technologies which have large gestation periods, take years for implementation and generally end up costing far too much from the original budget and often creating an adverse ecological impact.

The writer can be contacted for in-depth discussion in this regard or further consultation on technology development and transfer as well as renewably powered devices.
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