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GENERAL DESCRIPTION OF THE PROJECT

This report deals with a proposed integrated organic waste to fertilizer project that could
be built in any agricultural area. It will include a composting system for organic waste
processing. The various components of the integrated projects are further detailed
below:
1. A Composting Facility. The plant shall be capable of processing 50 TPD of
Organic Waste
2. Utilizing the BioCRUDE fast/high yield composting method. High quality
Fertilizer will provide a valuable revenue stream.

PURPOSE OF THE PROJECT:

The project has been initiated by the participants to address the problems faced in
manure management in agricultural areas.
The value of reducing organic, which accumulates at a rate of 37000 MT per year per
region, cannot be underestimated. BioCRUDE Technologies proposes a viable and
cost effective solution for this issue. Reformation of organic waste products diverts
large amount of organic waste from landfills and incineration facilities, reducing
environmentally damaging emissions and dependence on fossil fuels.
New rapid composting technologies provided by BioCRUDE effectively reduce the
resident and turnover times to a maximum time frame of 4 weeks. As well we can offer
a new system that will outperform that already impressive reduction in time. Our unique
enzymes can further condense the time to a matter of days, decreasing the resident
time, and increasing the yield. This would ensure that the power output will be optimized
so as to achieve the expected proposed output and to recover the investment costs.
BioCRUDE technology can make suggested energy yield a very realistic expectation,
with expandability for additional digesters. The growth potential is limited only by the
land available. As long as there is an adequate supply of organic waste the plant can
meet and surpass its available power goals.
An additional benefit is that the reformation of waste can begin before the plant is ready
to go online. With a composting area and a functional digester, the plant can begin to
process organic feedstock while the main plant is still under construction.

VIEW OF PROJECT PARTICIPANTS ON THE CONTRIBUTION OF THE
PROJECT ACTIVITY TO SUSTAINABLE DEVELOPMENT:

The project activity has the potential to enhance the economic, environmental and
social life of the people in the region. The following indicators are used as guideline for
evaluation of sustainable development in manure management.

1. Social well being
2. Economic well being
3. Environmental well being
4. Technological well being

SOCIAL WELL BEING:

The project will contribute to improving the environmental conditions with the hygienic
treatment of organic waste. There will be a reduction of odor affecting the residential
areas adjacent to agricultural areas, and a reduction of insect and bacterial
contamination. Aside from the benefits for the human residents, proper manure
management will aid in the reduction of spread of disease among the resident animals.
There have been outbreaks of species and generally specific animal diseases that have
killed livestock, sent others into quarantine. Exporting and importing of livestock and
food produces can be seriously affected by this.

ECONOMICAL WELL BEING:

Although we are dealing with predominantly rural areas, the city and village councils
whose governance allies to those locations are always interested in generating an
additional revenue stream through the sale of electricity generated from organic waste.
In addition, power generated could be used by the agricultural centers themselves to
satisfy their own power needs. Another saleable product would be high quality fertilizer.
Using the fertilizers rather than spreading raw waste on land will solve a waste
management problem, improve the environment ambience of the area (odour is an

important issue), and create a financial profitable product. Local governments will
benefit from the additional revenue, and the equestrian centers will enjoy reduced
energy costs.

ENVIRONMENTAL WELL BEING:

From an environmental perspective, the project helps to reduce methane emission as
well as any leachate that would otherwise have generated from the current practice of
waste disposal. The project activity diverts 100 tons of organic waste per day from being
deposited in landfill or incinerated. Further, by generating electricity through utilizing the
biogas produced, the project helps in replacing fossil fuel intensive power generation in
the region.
The technology and processes developed by BioCRUDE Technologies are truly “green”
from the functionality of the equipment to the finished by-products. The process is
dependent on a specific temperature to fast track the composting process. Of course,
the new unique enzymes are a vital part of the mix, reducing resident time in the
digester from weeks to days.
The system has the added benefits of reducing health risk and the odours usually
associated with manure piles. Stockpiling manure is no longer permitted by law.

TECHNOLOGICAL WELL BEING:

The composting system is a non-polluting, environmentally benign process from the
standpoint of air quality and waste disposal. The output from the process is rich in
nitrogen and phosphorus that can be recycled back into the soil as fertilizer. The project
developer has adopted this new technology in consideration of its effectiveness in
mitigating the problems associated with management of organic waste.

BIOCRUDE TECHNOLOGY

COMPOSTING

Composting organic waste is a technology that has been shown to effectively address
many of the problems associated with organic waste and waste management while
providing reliable fertilizer and energy resources. This process is by no means a new
technology. It has been in use on a small scale for many centuries in India and China. In
Europe composting has become common on many farms. When properly designed,
constructed, and managed, composting has proved to be a successful organic waste
management tool. Using organic waste as the only input, the composting process yields
valuable output by-products: fertilizer.
The principal reasons to consider the use of composting process include the following:

GENERATION OF STABLE, HIGH QUALITY LIQUID FERTILIZER AND
SOLID SOIL AMENDMENT:

Digestion does not reduce the quantities of nutrients in waste. The process converts
them into new, more soluble, and more available forms. The liquid, commonly called
filtrate, is a valuable fertilizer that can be applied directly to the land. The anaerobic
digestion process converts the chief nutrients in waste, (nitrogen, phosphorus, and
potassium) into a soluble form that is more readily available to plants. In the process of
anaerobic digestion, the organic nitrogen in the waste is largely converted to
ammonium, a primary constituent of commercial fertilizer, which is readily available and
utilized by plants. The biogas process also produces an essentially sterile fiber that is
nearly free of weed seeds and pathogens. The solid fiber can be used as livestock
bedding material or as an excellent soil amendment.

REDUCTION IN ODOURS:

Biogas systems have the ability to reduce offensive odours from overloaded or
improperly managed waste storage facilities, and eliminate indiscriminate dumping in
neighbouring areas.
These odours impair air quality and are a nuisance to nearby communities. Biogas
systems reduce these offensive odours because volatile organic acids, the odourcausing compounds, are consumed by biogas-producing bacteria.

REDUCTION IN GROUND AND SURFACE WATER CONTAMINATION:

Digester effluent is a more uniform and predictable product than untreated waste. Its
higher ammonium content allows better crop utilization, and its physical properties allow
easier land application. Properly applied, digester effluent reduces the likelihood of
surface or groundwater pollution. Once the filtrate is properly applied, the risk of further
ammonia losses is extremely small compared to raw waste. There are three reasons for
this:
1. Due to the lower viscosity of the filtrate, it penetrates faster into the soil.
2. Soil ammonium adsorption is high, resulting in low washout.
3. Ammonium is more readily available to plants than the organic nitrogen found in
untreated waste; hence, the uptake through nitrification is faster, and the chance
for washout is reduced.

REDUCTION IN PUBLIC HEALTH RISK:

Heated digesters reduce waste pathogen populations dramatically in a few days. Many
farmers have reported that their biogas system has substantially decreased fly
populations on their farms.
The Biogas system from BioCRUDE technologies has the ability to offer substantial
benefits, both economic and intangible, to farm and equestrian center operators.

DESCRIPTION OF THE TECHNOLOGY

Composting is a natural way to recycle, utilizing thermophilic bacteria and other
microorganisms (actinomycetes, fungi) in a largely aerobic environment.
The composting process produces CO2, H2O, heat and fertilizer.
Compost decomposition is the process by which organic nutrients are converted to
plant-available inorganic forms. Soils regularly augmented with organic wastes will
accumulate organic nutrients until they reach a steady-state condition, a concept useful
for planning management strategies. Several factors affect decomposition rates,
particularly temperature, so output varies throughout the year in a predictable pattern.
An understanding of these patterns is necessary to match crop nutrient demands with
plant-available nutrients in the soil.
Waste nutrients come in both organic and inorganic forms. Inorganic nutrients, mostly
ammonium (NH4+) and nitrate (NO3-), are readily available to plants. Before organic
nutrients can be taken up, however they must first be converted into inorganic forms.
This process, which is completed by soil microbes as a by-product of organic matter
breakdown, is called decomposition. The decomposition rate is therefore the rate at
which organic nutrients are made plant available. In waste forage systems,
decomposition satisfies much or most crop needs. An understanding of the concept and
rate of decomposition can help improve waste management to meet crop nutrient
demands, while minimizing the potential for regulatory concerns regarding groundwater
pollution.
There are four commonly used methods of composting: windrow, static aerated piles,
within-vessel and air drying. Following is a brief description:

WINDROW COMPOSTING:

Windrow composting involves stacking the sewage sludge/bulking agent mixture into
long piles, generally 3 to 6 ft high and 6 to 16 feet wide. These rows are regularly turned
or mixed using a front-end loader to ensure steady oxygen supply for the microrganisms
and to reduce the moisture content. In cold climates, winter weather can significantly
increase the amount required to attain temperatures needed for pathogen control.

STATIC AERATED PILES:
Static aerated piles use forced-air rather than mechanical mixing to supply oxygen and
reduce moisture. The sludge-bulking agent mixture is placed on top of an aeration
system such as perforated piping. It is then topped off with a bed of bulking agent. In
addition the entire pile is covered with a layer of cured compost for insulation and odour
control. Pumps are used to suck air through the compost pile. The air that is removed
from the compost pile flows into a diffuser or filter pile, which contains the odours given
off by the compost pile.

WITHIN-VESSEL COMPOSTING:
Within-vessel composting takes place in a reactor where the operating conditions can
be carefully controlled. The curing period takes place outside of the vessel. Using either
the within-vessel, composting method or the static aerated pile composting method, the
temperature of the waste is maintained at 55°C (131°F) or higher for 3 days. Using the
windrow method, the temperature of waste is maintained at 55°C (131°F) or higher for
15 days or longer. During the period when the compost is maintained at 55°C (131°F)
there should be a minimum of five turnings of the windrow.
In general, within-vessel composting attains the required conditions in approximately 10
days. The static-pile and windrow processes generally require about 3 weeks. Longer
composting periods may be necessary to fully stabilize the waste. If volatile solids
remain in the sludge, fecal coli form can later regenerate in significant numbers.
Addition of fast acting enzymes can dramatically decrease the time frame for completion
of this process (from 35 to 3 days)

THE ROLE OF BIOCRUDE TECHOLOGY IN THE PROCESS

The decomposition rate is the key to the feasibility of the fertilizer production. Traditional
methods achieve results after 12-36 weeks. However, BioCRUDE technologies have
enzymes that dramatically decrease the decomposition rate, completing the process in
as short a period of time as 3 days. The maximum time would be 4 weeks, also an
excellent time frame for this process. Current experiments being done by our research
partners in the environmental laboratory are focused on determining the optimal
process to treat the organic waste and other waste products targeted by this project,
with the goal of decreasing decomposition rates and costs.

COMPOSTING MAJOR EQUIPMENT DESCRIPTION

Compost Turners - elevating face compost-turning equipment is specifically designed
for use in large-scale composting and bioremediation operations. Elevating face
technology gently inverts a compost windrow without reducing particle size, and
introduces oxygen into the material to help speed the decomposition process.
Tub Grinders - enhance productivity, efficiency, and safety. With high-capacity
discharge systems, one-pass grinding, patented Thrown Object Restraint Systems,
sturdy loaders, and countless other features, it’s no wonder that Vermeer is at the top of
the pile when it comes to tub grinding.
Horizontal Grinders - built tough and available in a variety of configurations to suit
large land-clearing and municipal waste operations. Vermeer horizontal grinders feature
remote-controlled operation, an exclusive feed system, the patented Vermeer Duplex
Drum, and many other productivity enhancing features.

LAYOUT OF THE COMPOSTING PLANT

An area of land equaling 800-1000 m2 is required to build a facility with a 50 ton per day
capacity.

ECONOMIC ANALYSIS

COST OF THE PROJECT:
The final cost of the biogas project was analyzed considering the following categories:

1.
2.
3.
4.
5.

Cost of land development
Cost of civil construction
Cost of plant & machinery
Cost of electrical, piping & instrumentation
Cost of Appurtenant works

Estimated cost
(US Dollars)

Particulars
1. Cost of land development
Land Levelling

2

Fencing

3

Gates - 2 Nos.

1.25

Landscaping & gardening

1

Internal roads & storm drains

4

Total land development cost

Particulars
2. Cost of civil construction
Weigh bridge & Security Cabin
Covered shed for waste handling area
Covered shed for Pulveriser platform
MCC room & office
Laboratory and storage room
Workers rest room including toilet facilities
Misc. items like chamber foundation, paving,
earthing pits, etc
Total civil works Cost

11.25

Estimated
cost (US
Dollars)
15
10
8
5
5
1.5
8
52.5

Particulars

Estimated cost
(US Dollars)

3. Cost of plant & machinery
Compost Turner (used)

45

Tub grinder (used)

50

Miscellaneous items

1.5

Total cost

96.5

Taxes & duties

14.5

Total plant & machinery cost

207.5

Particulars

Estimated
cost (US
Dollars)

4. Cost of electrical, piping &
instrumentation
Control Panel

5

Electrical works

10

Instrumentation equipment

10

Piping

15

Total electrical, instrumentation & piping
cost

40

Particulars

Estimated
cost (US
Dollars)

5. Cost of Appurtenant works
Spare & Misc. Tools 8s Tackles

0.75

Sign boards, safety signs and items

0.5

Chemicals and Laboratory Equipment

10

Basic fabrication equipment for maintenance

1

Testing equipment for elect. and mech. items

0.95

Firefighting equipment ( Fire Hydrant)

5

Office equipment

1

Ventilation and exhaust systems

3

Hoisting equipment

5

Ladders, railings, walkway

3

Project site model

0.75

Total Appurtenant Works Cost

30.95

Particulars

Estimated
cost (US
Dollars)

6. Project cost summary
Site Development Cost

11.25

Civil construction cost

52.5

Plant & Machinery Cost

207.5

Electrical, Instrumentation and piping cost

40

Appurtenant works cost

30.95

Total Works Cost for Biogas plant

342.2

The fast composting system from BioCRUDE has an approximate general cost of
342,200 dollars US, including the categories mentioned above.
The potential revenue for composting sales and the cost per ton of fertilizer cannot be
discussed in this report because information concerning the fertilizer market scenario
and the final quality of the fertilizer produced are not available at this moment.

CONCLUSIONS AND RECOMENDATIONS

The overall objective of this report was to provide the technical information needed to
evaluate the use of BioCRUDE technologies in the transformation of organic waste into
fertilizer.
The social, economic, environmental and technological benefits have been analyzed,
and this proposal has been drafted to present ways to improve the current
practices and technologies used to manage the organic waste and to provide
potential revenues by the sale of fertilizer.
The BioCRUDE technologies, processes, strategies and equipments required have
been described, and implementation of the project activity provided by BioCRUDE
Technologies appears to be cost competitive.
Cost for land development, civil works, plant, machinery were analyzed; the overall cost
has to be adapted to different scenarios.
The economic analysis demonstrates the potential revenues and shows that the
processes are cost efficient. A detailed study of the chemical composition of the
waste, waste collection practices, and labour costs are the key to designing a
conceptual process with a successful level of performance, as adapted within the
customer scenario.

