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ABSTRACT

Treatment of Agricultural wastes were conducted on three farms and two
companies in Akure, Nigena. (i.e FUTA, FCAA, and JOFA farms and Fembo
Migeria Limited and Bacita Sugar Company). Waste handling methods of the
establishment surveyed were studied. The environmental consequences are
discussed. for proper management of Agricultural wastes to prevent pollution of
snvircoment or racening =trear,

Samples from the visted farms and companies were collected and
analysed for the determination of parameters that can aid in assessment of
polluton levels. The mean values of 174.1Mg/l of hardness, 97.5Mg/1 of chlonde,
76 4% of argamc matter, 10.0Mg/l of Iron, 247 5Mg/l of manganese, 120.2Mg/| of
calciom. 206 .6Mg/l of sodium, 202.7Mg/l of potassium, and 18.7Mg/l of zinc were
determined. Also the effects of Agricultural wastes on soil and receiving stream
were investigated. A mean pH value of 8.0 was discovered, Depletion of dissclved
grygen (DO) from 6.5Mg/l to 4.5Mg/| reduction of biochemical oxygen demand
(BOD) frem 570Mg/l to 350Mg/l and high meatals determined from the receiving
stream are evidences of stream pollution.

in most of the establishment visited, no treatment is administered before
waste disposal. Odours, flies and mosquitoes constitute a commen nuisance in
their vicinities. It is recommended that measures be taken in treatment and
managameant of Agricultural waste to minimise environmeantal pollution. Treatments
suggested include the use of storage pit, stabillization ponds, activated sludge

processas, anaerchic digestion, composting and possibility of waste re-use.
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CHAPTER ONE
INTRODUCTION
i1 AGRICULTURAL WASTE AND THE ENVIRONMENT

Wasta refers o useless, unused, unwanted or discarded matenals. It
inciudes solids, liquids and gases. The gases are principally industral fumes and
=smoke; the iquids consist mainly of sewage and the fluid part of industrial wastes;
the solids are classed as refuse. (Robert, 1970). Agricultural waste refer to waste
generated from farms and agro-based industries. George and Samuel (1893)
define Agricultural waste as wastes and residuas resulting from diverse agncultural
actvities - such as the planting and harvesting of raw, field, tree and vine crops,
the producton of milk; the production of animals for slaughtar; and the operation
of feedlats - are collectively called agricultural wastas, Increase in population leads
o proportional increase in Agricuftural waste. Banks (1990) remarked that "the
imensive rearing of animals, birds and fish to provide food for human consumption
i associated with & number of agnouliural waste management problems”. Most
of this waste is handled indiscriminately. As standards of living go up, the public
demand for adequate waste managemeant disposal service increases. Al the same
tme, the higher standards of living complicate the problemn by increasing the
amount of waste produced and cost of properly disposing of it

The currant interest in envircnmental matters, waste collection, dispasal and
reclamation has attracted the aftention of environmentalists, manufacturers,
farmers, agro-based industries and davelopers of processes (Cope, 1976). In
many pars of the wond, simple survival or prevention of disease and poisoning
are still serious concems. In other areas, maintenance of an environment that is
suited 1o mans efficient perfformance and to the preservation of comfort and
enjoyment of lving are the goals for the future (Joseph 1882), Erwironmental
pollution s a major global concern. When sources of water pollution are
enumeraled, agrcultura s with increasing frequency, listed as a major contributor
{Ongley, 1908)

As nations make effort to comect abusas to their environment, there is a

need to determing the causes of erwvircnmental problems resulting from



agnculiural waste managament. Existing knowledge indicate that poor handling
of agrcultural waste can contribute to deteriorating environmeant (Ongley, 1986)
Foor agncultural waste management leads to poor environment. These are
manitested by soill degradation diseases for man and amimals, pollution of both
surface and underground water and air poliution, Agrcultural wastes hava vaned
characteristics or parameters such as Chemical Oxygen Demand (COD),
Binchemical Oxygen Demand (BOD), Chioride, Nitrate, Phosphate etc. That are
dangerous to health and life of man and animals, pollution of both surface and
underground water and air pollution. High levels of these parameters are
noticeable in ponds, streams, lakes and rivers used by man for domastic activities.

The mam liquid waste produced on farms in England and Wales are slurry
from pigs and cows, difty water, yvard run off on dairy farms and silage sfflusnt. All
those wastes have a high Biochemical Oxygen Demand {BCOD), particularly
unthiluted slumes and silage effiuent. They also contain considerable Nitrogen and
other nutrients. Polluted water with Biochemical Oxygen Demand of at least
1000magl’ must be handied with care in order to prevent stream, pond, lake and
mear contamination (Archer and Nicholson, 1922). This study focuses on problems
ard sclutions to agricultural waste management and indirectly addresses the
erwironmental health of man and animals. In China for example, environmerntal
health programmes cover activities such as waste dispasal, pollution control, water
supply. food and industrial hygiene and solid waste management (Ongley, 1996).
Thie community that protects the health and safety of its residents and is clean and
attractive from waste problem must have an efiicient, well-organised waste
collection and disposal systems, Without one, disease-carying rats, flies and
insects abound, water and air become polluted and unpleasant odours are noticed
(Robart 1970)

The emwironment encompasses the sum of all external influences and
conditions affecting life and development of an organism, including man (Michael,
1987, Included in this definiton is the media such as land, and air Vagale, (1283)
rated that the term environment has many cennotations. It is undoubtedly a catch
ward of our smes and is used in different senses by different disciplines.

Environment has several dimensions such as physical, economic, social and

2




cultural The achievernent of an environment to enhance man s well-baing requires
the application of envimonmental science and engineering principles. This means
that our goal should be the control of all those factors in man s physical
erviranment which exercise or may exercise a deletenous effect on his physical
deveiapment, health and sunvival. The application of engineering principles to the
contrel, modification or adaptation of physical, chemical and biological factors ot
the ervirgnmeants in the interest of man s health, comfort and social well-being has
become insvitable in the word today. This in fum requires application of the
prnciple of physical. biological and social science to the improvement, with
consideration of the impact of the control measures applied (Joseph, 1982),

For comvenience, environment can be divided into physical and biological
categones although the divisions may be slightly artificial. In the natural physical
environment, chimate is perhaps the most impontant influence, Geology affects the
content of water supplies, which may in tum influence health. In particular, water
hardness has frequently besn associated with heant disease. Vagale (1283) defined
physical environment as the sum of all sccial, biclogical, chemical and physical
factars which compose the surroundings of man, The total environment embraces
all types of erwironment and synthesizes them into an "Ecosystem . The total
arvironmant is concemed with the air we breath in, the water we drink and use of
recreation; the land we cultivate, bulld upon and ming; the human settlements in
which we live and work, the wastes that we produce and all other phenomena on
the surface of this planat which is the habitat of man as well as the fauna and the
fiora The total environment can be described as the system of which the human
community is a part. It consists of four elements

=Y Atmosphere : The gasecus envelops surounding the earth,

composed of the entire mass of air containing primarily oxygean,
ritrogen, carbon digxide, water and the gases.

(b}  Hydrosphere : The agueous envelope of the earth including

oceans, lakes, streams, water vapour in the atmosphere and
water In the form of ice and snow.

{c) Lithosphere : The solid rocky portion of the earth made up



mostly of silicates of manganese and iron and alloys of nickel
and iron.

(dy Biosphere: The biologic envelope that surrounds the globe
containing and able to support life (Vagale, 1983).

The biclogical or organic environment makes its presence fell in areas
ot human heaith by the incidence of infectious diseases. Although such
diseases are relatively minor, causes of mortality in developed countries,
infections such as influenza, measles and whooping - cough are major causes
ot mernality. In the developing world, malarna, tuberculosis, typhoid, cholera ete.
ara significant causes of death.

Agncultural waste management is an essential part of daily life. Materials
used by man are derived from the environmeant and ultimately are retumed to
It To continue to do so requires careful management of the way that resources
are used. In order to have good enviranment frea of diseases, the problems
ot agrcultural waste management, which is one of the sources of
anvironmental disease infections must be handled with good care or
handled effectively
1.2 AGRICULTURAL WASTE CONTROL LEGISLATION

Control legislaton 15 highly essential in Nigeria to enable the
govaernment tackle enviranmental pollution emanating from agricultural waste.
Victor (1983) observed that natural resources are being utilised at rates
unprecedented in the history of civilisation and the quality of environment
continue to detenorate. Thus there is increasing public demand for legal aid
ta the envirgnment. Attorneys are being called upon to act as public defenders
af the envircnment and the law is being asked to restora the quality of life. The
delay in control legistation of agricultural waste in Nigeria until recently can be
based on peasant nature of agriculture and the traditional ways of handling the
waste, With intense mechanisation and increase in agncultural raw materials
for many industries to function effectively, there is need for control legislation.
Control legislation policies may include the setting of national standards,
building codeas, sub-division of regulations and environmental quality protection

to guida the planning and management of environment from agricultural waste

4



problems. (CASSAD, 1996a). In pursuance of its mandate and wornad about

the increasing detenorating of the environment, the Federal government of

Nigena in 1988 set up the Federal Environmental Protection Agency (FEPA),

and in 1989, formally launched the National Policy on the environment, The

policy lays emphasis on sanitation and waste management, as part of an

ntegrated, hohstics and systematic view of environment issues. Ameongst the

tasks specihied by the National Policy an the envirenment on sanitation and

Wasle managem ent are

!

(i}

(i}

()

(v)

(i)

study of the most reliable systems that are appropriate for
local, domestic and industrial wastes;

specification of waste disposal and treatment systems that
will take intoc consideration the geolagical and
envircnmental setting and encourage recycling;
specification of waste disposal sites that guarantee the
salety of surface and underground water systems,
setting up and enforcement of standard for adeguate
sanitary facilities far the disposal of human and other solid
wastes in dwellings, housing, estates and public facilities
in both urban and rural areas;

establishment of monitoring programmes  including
perodic surveillance of approved waste disposal sites and
their surroundings and waste water systems and,
establishment of monitoring stations for the control of the
disposal of leachate from dump-sites into surface and

ground water systems (CASSAD, 1996b).

Legislation needed to establish national standards and controls for the

mischarge of agncultural waste that serves as pollutants to the environment

COMmpPrzes

The Clean Air Act : Ta improve the quality of the nation s
air. The Nigeria Federal Environmental Pratection Agency
s to establish national air quality standards to protect the

public health and welfare from harmful effect of air

S



(i)

{iii}

i)

(vl

[vi)

pollution from agncultural waste and to ensure that
existing clean air is protected from significant deteriorabion
by controlling and preventing harmful agricultural waste
substances from entering the ambient air.

Occupational Safety Act and Health: To prevent
occupational disease and accidents and to establish
workplace standards as well as national standards for
agricultural waste and hazardous substances in the waste,
Safe Drinking Water Act: To establish regulations for
drinking water in public water systems and prevention of
agricultural waste from contaminating surface and ground
water (Williams, 1993},

Ports and Waterways Safety Act: Regulates through the
Coast Guard, the bulk of deposition of agricultural waste
in the water and aguatic disturbances.

Waste Regulation Autherities: Waste ragulation
autharities (WRAS) are required to produce waste disposal
plans. These caonsider the need for waste facilities in
Migeria including the type, quantity and origin cf the
waste. Waste regulation authorities will also need to take
account of the strategy in drawing up their waste disposal
plans. These plans fulfil the environmental protection
methad, John and Williams (1983), introduced the
requirement that local authorities in England and Wales
should separate their disposal and regulatory functions
and that waste disposal authorities must subject thair
operations to competitive tender and enter into contracts
with waste disposal contractors, This has enabled
authonties to identity mare clearly the costs end bensfits
ot different waste management options,

Environmental Impact Act. The environmental impact of

the agricultural waste must be considered before

&



establishing factories that will penerate wastes.

Agriculiaral waste control legislation varies from one country to another, from
state o state and 1ocal government (o local government. Enforcement of legislation
will basically result into environmental control and accurate management of
agnicultural waste in Nigeria. The implication of all the above is that the Federal
Government should take adequate legislative steps to tackle agricultural waste
nutagement problems, However, much success is not going to be achieved due
lrgely o the weskness of the enablinglegislation and related agencies and the
unwillingness in enforcing some ofthe laws, The implementation stratégies for such
laws leaves much to be desired. Maxima Ferrari of UNEP Regional office in Kenya
once remarked that the paintul reality is that African governments still pay lip service
o environmental 1ssues, actual action and the subject still lags behind resolutions and
declarations of governments i many parts of Africa. The situation has not been
helped by a lack of voluntary compliance with the laws by the public. Although a
gaoil law 15 necessary and useful voluntary compliance with the law is still a long
wav off in this country and so all the innovations contained in the law need tostand
the test of tme, Ckleyemi and Olaoye (1984), The powerful people in thecountry,
who the geperal populace should normally look up to, are the first toflout the laws
il the other citizens take a cue from them (CASSAD, 1996h)

1.3 IMPORTANCE OF AGRICULTURAL WASTE
Apncultural wastes are essential woday, because of the reasons listed
e E

5] Fresh blood for example from slanghter house operation can be incorporated
o stack food for pigs and poultry feeds and blood is a valuable source of
Proetn.

iu1) Sangodovin and Olorunfermi (1996G), observed that livestock waste, when
sccurately applied 1o soil, is expected to lead to increase crop yield owing o
sorl mineralization and improvement in soil physical properties.

iiity  Fish waste or fish offal such as guts, gills, fing, tails, head, scales, unsold
tishirefriseration not being available) and small fry is a superior protein
concentration for pigs and poultry,

{ivk  Agncultural waste can be used as biogas. The generation of biogas based on



(vl

(i}

(wii}

{viit)

(1%

%)

the following : relatively large through put, relatively constant both

over the week and annually (over 3 large stock per day or equivalent),
previous: astory of successful ogas plants in the locality, shortage of low
cost solid luel for boiler, higher cost of allemate fuels and high pig kill {pig
excrete vields more gas than cattle or sheep).

Agrculiural wistes can be used as fertilizer.

The return of agriealtural waste w0 the bind 15 playing an impottant role in
Agriculure, especially i efforts peared towards the ren of food

shuortages

Agriculiural waste water treatment prior @ land application 15 necessary 10
recluce viruses reaching deep into the soil depth and risk to which persons
living or working near spray siles or consumers of products may be exposed
(Sangoidovin, 1992)

Wiste water from agrniculiural operations can be used for the purposes of
srcledy walering and rriganon.

Chssivie wiksles can be used as animal Feed, fertiliser, starch recovery

ind oms (Victor 1991)

Solad avnculiural wiste can be utilised as fuel in cement manufacture (Haley,
1Ty

ORIECTIVES ANDJUSTIFICATION FOR STUDY

The objectivies of the present study include ;

i1

(i)

{ii1)

To wennfy the problems posed by increased agricultural activities in recent
rimes with focus on wastes generated,
The study also aims at providing guidelines on how these wastes can be
numaged in Nigerian communities through practices which minmize risks (o
e environmend and 1o uivan healt,

To Sugaest environmentally acceptable waste disposal methods.

SCOME OF STUDY

Some dgro-based wdustries and tarms that have endency for geperating

wastes will be wnvestigated, This will be chosen with a view to reflect varety and

complexity, The balance are included to provide specialised  information, location of




such factories or farm sites, stage of technological development and environmental
concerns, Other uspects o be investigated include the following:

(h Methods of agriculioral waste treatment for the agro-based industries and farm

settlements,

) Inedepth study of present waoste disposal methods,

(i Evidence of by-produet recovery,

{1v) Ex-uﬁuruiiLﬁnu of waste handling techniques,

(vl Encouragement on the development of waste management technologies which

reduce the environmental impact of agriculiural waste,



CHAPTER TWO
LITERATURE REVIEW

21 AGRICULTURAL WASTES
Agriculiural waste include, animals excreta, dairy produce meat processing

Whsle, crop conservation waste, herbicide, pesticide and other chemical residues

aisl peelines O vims, cassavi, cocoa-yam, potalpes, banama, plantains, cocoa,
Kola, o, palm e, [CASSAD, 199Ga]. Tobn and William [1995] observed that, the
flk of agricultural waste and by-products consist of orgamc matter such as

e, storry Sillage effluent and crop residues. The same study showed also

that about 80 nvellion tonnes of solid waste and other by-products anse annually
from housed lvestock alone, Agricullure waste are principally organic as

meicated i Table 1

14



Table 11 AGRICULTURAL WASTE COMPOSITION AND VOLUME OF

UNITED 5TATE
AMOUNT/MILLION

WASTE COMPOSITION TONS/YEAR
Crop Residue Com Stalks, Grain 352

Stubble, Cull, Fruit amd

Vepetable, Vines, Rice

Hulls, Bagasse, Tree

Pruning e,
Animal Manure Organic matlers; protein, 1.532°

Fat,

carbon-hydrate ete,
[ Prunch Manure] Nitrogen, Phosphorous
Poultry Momure Same a5 Anmmal Manure 30°
Ammal Carcaves - -
Forest Operations - 25
Pesticules, Chlorinatedhyd rocarhons, -
Insechicudes vic vrpanic-pliosphorus

compounds, other

CHZATICS
Resuduee aml Continners In-orpamics e.g. sulfur,

leacd arsenane 1.

gt Excludes horse and mule manure

("} Excludes ducks erc.

Source : Perer [1983].
The exceptions are chemicals used in various facets of the farming

such as pesticides, contuners and small amount of miscellaneous waste matter
resilting from maintenance and general house keeping [Peter

tus3]. Sangodoyin and Agbanhe [1992], study of slaughter louse waste showed
1 high polluting sirength with representative, Chemical Oxygen

Demand [COD] wxd Total Soled [TS]. values of 2410 me/L and 13100 mg/L.,

respectively Leschates and effluents from the abatioir siles were

11



found to merease the CODY, Ca*', CI and No™ values of underlying aquifer. The
study concluded that slaugheer activities if not properly controlled, may pose
dangers (o farmyers and buichers as well as the consumers.

Elissen | 19699] observed that most crop waste 15 either plowed back
mlor e soil o composted. Some open burmmg also akes place.
T somie special cases such as bagasse (Sugar Cane Stalk) industries have
been established 10 utilize the waste material. Majority of agricultural waste and
hy-products 15 slurey snd manure and these are used again on farm. These fall
outside the lepal detimtion of waste. Animil wastes pose a differént problem
because much is prixduced in very concentrated areas such as feed lots, or
ponliey tarmas. The disposal of these wastes 15 posing a greater problem, than
erop waste, but may be more easily solved because it is concentrated and
therelone succeptive o processing without collection, Averape wasie yvields for a

varkety of domestoe aminuds are summarised in Table 2.

12



Tahle 2 UNIT GENERATION RATES

ANIMALS WASTES (TONS/UNIT YEAR)
Cuattle 12.0

Cowes, Milk 10.6

Do 8.0

Shewp 30

Chicken hrovers (1.0045
Turkws 0.025

Chicken. Layvers 0.047

Sonree [ FPewer 1983

Ministry of Agriculture [1973] studies showed that the amounts of excreta (fasces and
urine) produced by the livestock vary with types of animal and with the kind and
quintity of feed they eat and with vanous other factors. Table 3 shows the amount of

(s winsie based o ihe categores of animals involved ¢

13



Table 3; ANIMAL WASTE BASED ON TYPE OF

LIVESTOCK
TYI'E EXCRETAS MOISTURE BOD
OF FAECES CONTENT mgl
LIVESTOCK ouTPruT aF
EXCRETA
%
Cows 00 ib/day 87 1.3
[10-11  out 1.e.9 gal/day
Holy Weight]
Pig 10 ibfday o) 0.3
150 Tb Body i.e.1 gal/day
Weneht]
|, 000 laying | ton/week 75 10.0
hens
[light ot 200
medium paliweek
hybrids]
Soniree iMimistry of Apncwliure, 1973)

Farmers will need o dispose of pesticides and veterinaty
medicines and its is imporiant for them to have a clear plan for
dealing with such wastes. Pesticides concentrates and veterinary
products such os syringe and vsed medicines will need to be taken to
a specialist disposal  tacility incensed to take such wastes, or
preferably collected by a specialist contractor John and William
(1995}, are of the opinion that most pesticides should be disposed of
by mcinemtion, unless a physico-chemical method exists. They added
il the Government is also encourmging farmers o prepare their own
Farny waste management  plans. These give farmers a practical guide
wr where, when and in what quabites they are able 1o apply their
organic wasles 1o Jand in such a way as to derive optimum economic
and fertilizer bepefit from them and to avoid causing water pollution.
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AGRICULTURAL WASTE PARAMETERS
In planning Tor effective agricultoral waste management systems, it is important ©
consider the polluton parameters emanating from agricultural activities. [George and
Samwee], 1993), Homer [ 1975 ])showed that mw sewage 5 putresent, odoriferous,
ursightly, and o heialth hozand. IF it s dumped into a stream in quantities too high for the
stream o assimulate the organic demand of the sewage for oxygen, the stream will
becomme septic amd fish and other aguatic organism will die. Domestic sewage is a lerm
commanty used o describe the sewage exclusive of industrial wastes, Agricultural waste
parameters can be divided o two ; viz
() Primary Pollution Parasmeters and
iy Secondary Pollution Parameters
() Primary pollution parameters include biochemical oxygen demand chemical
oy demmned, dissolved oxypen, 1oml argame carbon and volatile solids.
thy Secondhry poliution parameiers include acidity, alkalinity, chlorides, hardness,
nuteans amd pi.
The parameters of agncultural wastes are expressed by many variables,

The vanables most commaonly used are shown in Table 4
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Tabled VARIABLE USED TO SHOW WASTE PARAMETERS

UNITS OF MEASUREMENT
VARIABLE

Quantity. Produced ka/day
Muonsture Content !
Strength, 5-Days BOD mp/litre
Sohids

Total ke/day/unit

Volatile kg/day/unit
Suspended ka/day/unit
Nitroren

Tital mg/hitre as N
At mg/litee as N
Phasphorus, Total mgflitre a N

I'H

Source & JAMIES (1951,

Solids:  The deteriination of solids is important for evaluating the strength of wastes
and for determimng the wvpe of weatment reeded. It is also used as an index for
evaluating the efficiency and effectiveness of waste treatment system components.
Volatile and Fixed: Total solids may be separated into volanle matter and fixed
matter. Generallv., the volatile component represents the organic  matter present i the
waste. Thus, volatile solid are indicative of strength since it is this portion that may
putrify. The fixed solids have listle significance in terms of designing and Sizing waste
tredatment systems.

Suspended wud Dissolved 1 Solids can be further divided into suspended and
dissolved, each of which can he separated into volatile and fixed portion. The
breakdown of solids into their separate components can best be flustrated by the
medividual comporent comprising (otal solids and their relationship to each other, The
suspended  solid determune the strength of the waste but it is also used 1o evaluate the

efficiency of weaumnent units. All suspended solids will eventually setile out of solution
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dise 10 bictogacal and chemical foceulatjon.

stttleable Solids:  Sertleable solids s a ferm applied (0 solids in suspension that will
settle under the effects of gravity. In raw sewage, it is generally a measure of the grit
aril dhrt thist cin be removed by primary settling tanks before the waste enters into
hulogmenl trestment processes. Scitleable solids ane also used 0 determine the
elfectiveness ol biological trestment processes. It is particularly important in evaluating
the: performance of oxidanion ditches and extendéd acration systems based on breaking

dinwn of solids into separate components as shown in Figure 1.

TOTAL 501104 = TOTAL VOLATILE + TOTAL FIXED

MOTAL SUSPENDED = VOLATILE SUSPENDED + FIXED SUSPENDED.

TETAL DISSCOLVEL = VOLATILE IHSSOLYED + FIXED DMSSOLYED
Fig 1 Hreakddown OF Salids Into Their Separmte Components

SOURCE Jemnes (1984
Nitrogen:  Nirogen in liquid waste can exist in four forms, all of which are of
ferest 10 the soil and water resources engineer. The four forms are
Orpan nitwogen, ammonia - nitrogen, Nitrite Nitrogen, and Niwate
Mitrorgen, The total of these four forms constitute total Nitrogen,
Owvganic Nitrogen: All nitrogen present in organic compounds is considered to be
organc nitrozen. The nitrogen - containing erganic compounds any derivations of
AITHATMEL NP
Aronis Nibvogen: The senonia pitrogen is o result ol bacterlal  ccomposition of
orgame matter. Fresh sewage 1s generally high inorganic nitrogen amd low in ammonia
nitrngen. The sum of orginic ammonia nitrogen should remain constant for the same
liguid wastes, unless ammeonia is allowed o escape o the atmosphers because of seplic

actipn. The total concentration of the two serves as a valuable index for evaluating the
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strengtin of houil waste and for determining the types of treatment process 1o select.

- Nilrite MNitrogen:  Nitite Nitrogen is formed by bacteria oxidation of ammonia
mirogen. It 18 not present in fresh wastes but appears after bacterial activity has taken
place. The preseace of Mitrite Nitrogen indlicates that the waste hos undergone partial
decomposition and s unstable, Nitrites can either be reduced back to ammonia or

b ized oy MNiries.

Nitrate Nitrogen: Nitrate Nitrogen is formed by the oxidation of nitrites and represents
e st stable from of nitrogen. e 18 an indication of stability and is a determination of
the completeness of the hiological decomposition process.

Phosphorus:  Phosphorus plays an important rofe i the life processes and thus s
tmpornant inowaste teeatment facilities. Phosphorus is especially important in assessing
e postentinl biodogical activities of aerobic treamment processas. Excessive amount of
phosplorus e surface walers can stimulate algal bloom and eventually eutrophy the

Witler,

pli: pH determinations have very little sanitary significance. It has no divect refationship
t e strength of hguid waste or on the method of treatment to be used. Basically, pH
15 used to contrel the operation of various hiological treatment processes. It is especially
vitluable in the design mkl control of anaerobic digestion,
2.3 GENERAL EFFECT OF AGRICULTURAL WASTE ON ENVIRONMENT
Muny emvironmentsl problems have alresdy emerged as a result of poor handling of
agriculiural wastes ny Migeriy, The present section of this study singles out the effort of
His waste on enviromment which may bead to specific problems of pollution of the
environment, Although these problems are at present much more widespread in

tnclustrinlised countries, they are already beginning and must be guarded against in the
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Alncan and other developmg countries. This section of the study briefly discusses some
ot the problems that nught arise or have already occurred from the poor management of
dgricultural wastes. The general effect of agricultural waste on environment will include
s etlect on men wnd animals, s mpact on water quality, ground water and fand or
sl el
Manure produced by cantle, pigs and poultry are used as organic fertilizer the world

over Hiswever, miensive livestock production has produced major problems of
cowviromre it degradation, a phencamencn which has been the subject of European and
Marth Ammerican legislation and control. The problem is panticularly acute in areas of
imensive livestock production such as Eastern and Southern parts of the Netherlands
where the production of manure greatly exceeds the capacity of the land to assimilate
these waste [Chieley, 1996], I addition to problen associated with excessive application
ol hvessock wisie ws manure on the lwd is the problem of direct run-off from intensive
cattle, pig and poultry farms. Although this is controlled in many Western countries, it
comstitules o senous problem for water quality in much of the rest of the world. The
thscharge of pg wastes from intensive pig raising in littinania is a major source of
surface water pollution in that country, Applegan [FAO, 1994] reported smailar
problems i the 170 River of [aly. The Canadian Department of Agriculture estimited
e |98 on the basis of detailedstudy of several feed lot operation, that cattle feed lots
and e storage facilities contributed 0.5 - 13% of toal phosphorous load at that
e 1o the Canacdiin portion of the lower [Agricultural Portion]. Great Lake [Coote and
Hore, 19T8] To the typical pathways of degradation, that of surface run-off and
mililtetwm psto the eroundwater, s added 1o the volatilisation of ammonia which adds
b aciditizataon ol okl wwl water, Ina review ol environmental impacts caused by
animl huskeindry m Europe, the FAO/ECE [1991] reported the following major

categories of impacts
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Fertilization o surface waters, both as a result of direct discharges of manure
and 18 o consequence of nitrate, phosphate and potassium being leached from
1§TERETHY

Comtmmmation of the groamdwater as a result of leaching especially by nitrate.
Phosphates are less readily leached out, but in area where the soil is samrated
with phosphate this substance 15 found in the ground water more and more
aften

surtacy waters and the groundwater are being contaminated by heavy metals.
Hieh concentrations of these substance pose a threat to the health of man and
amenads. T pocertoun extent these hedsvy metals accumulated in the soil from
which they are taken wp by crops. For example, pig manure contains
significant guahities of copper

Acidilication resulis from ammoniz emission [Volatilisation] from livestock
acconmumaodation, manure storage facilities and ma.nun: being spread on the
lamd. Ammionia constitutes a major contribution to the acidification of the
environment especially in areas with considerable intensive livestock farming.
sangodoyin and Olorunlem [1996] reported that resident close w the field
where hivestock waste 15 applied confinned that the odour is highly offensive
especmlly durmng spreading. In addition, elevated gas levels may become
hazndous 1o the soil itself and also meresse in the number of mosquitoes and

Thes at manure spreading sites [especially during wet conditions].

it their sunwmary of witer quality impaces of fertilizer, FAOQ/ECE [1991] sited the

tollowing problems thit are associated with extensive and intensive application of

orgame fertlieer [manure| -

{1}

Groundwater is being polluted mainly by nitrates. In all countries ground

witler s oan unportnt source of drinking water. In several areas the



erourshwater s polluted (o an extent that it is no longer fit © be used as
drinking witer according 1o present stindards. Substantial contamination of
groundwaler by mitrate in the Netherlasds was also reported [FOA/ECE,
1G5 |
Appelaren | PACL PR reported that 50% of shallow ground water wells (hat
supply more than one million rural residents in Lithuania are unfit for human
consumpion because of a wide range of pollutants which include pesticides
anil mimween species, Nitrogen from agricultural non-point sources in the
Meterlusls amounted to 71 % of the total nitrogen load generated from within
the Netherbmds [ECE 1992], U5, - EPA [1994] regards agriculture as the
leading source of inypurment of that nation’s rivers and lakes with notrients
ranking second only to silation as the pollutant most affecting rivers and
lakes. Sangodoyin and Olorunfemi | 1996] reported that continuous application
of livestock waste on o small crop fand will also rvesult in mun-off and
deterioranon of stream quality, The term “pesticide” is 0 composite term that
e ludes all chemicals that are used (o kill or control pests. In Agriculwre, this
meludes  herbicides  (weeds) insecticides (Insects), fungicides (fungi),
nemetocies and rodenticides  (vertebrate powson).  [Ongley 1996] A
fundamental contributor to the Green revolution has been the development and
application w pesticides for the conool of a wide variety of insectivorous and
herhaceous pests that would otherwise diminish the quantity and quality of
fond prssluce. The use of pesticides coincides with the “chemical age™ which
has transtormed society since the 19505, Inareas where intensive monoculture
topractised, pesticides were used a5 o standard  method for pest control.
Uintortumnte with the benefits of chemistry have also come dis-benefits, Some

are 5o serious that they now threaten the long term survival of major
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ccosvsieins by disruption: of  predator/prey  relationships and  less of
Piodhiversity. Also, pesticides can have significant human health consequences.
While apricultural use of chemicals is restricted to a limited number of
colmportinls,  sericulture i one of the activities where chemicals are
ttemionally released into the environment because they kill things [Ongley et,
al. 1992] Advcan and Aswa, envirommental, public bealth and water quality
mnpacts ol imppropriate and excessive use of pesticides are widely
documented . For example, Appelgen [FAG, 1994] reported for Lithuania that
wlhile pesticude pollution has dinimished due to economic faclors, water
pollution by pesticides was often coused by inadequate storage and distribution
of agrochemicals. In the United Staes, US. - EPA’s national pesticide survey
found the 10.4% of community wells and 4.22% of rural wells contaned
detectible levels of and or more pesticides [US - EPA, 1992]. In a study of
oround water wells in agricaltucal South-western Ontario [Canadal., 35% of
the wells wsted positive for pesticides on at least one cccasion [Longmen,
19951 The larpest regional example of the pesticide waste contamination and
human health s that of the Aral Sea region. UNEP [1993] linked the effects
of pesticides w “the level of Oncological [cancer], pulmonary and
hemotlogical morbidity, as well as an inborn deformities and immune
swstern deficiencies”™. The report added that human health effects are : skin
comtact [hamlling of pesticides waste products], inhalation [breathing of dust
o sprny L and meestion [pesticides consumed a3 a contaminant on or in food
ar water |WHO. 1993]. Different pesticides waste have markedly different
eltects o aguatie lite which makes gencralization very difficult. The important
point s that many of these effects are chronic [not lethal], are often not
noticed by casunl observers, yet have consequence for the entire food chain.
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As Tar a8 the environmental situation is concerned, it has been pointed out that most
ol the eassava producing countries do not take care of treatment of Liquid wasme
(victor 1991 B waste will later result into environmental pollution of such countries
thar mvolve 1 cassava bread. Nevertheless, solid wastes are extensively used for
leeding cows, pugs and donkeys, Victor [19491] reported that some Dominican Republic
il Venezuchan producers often sell the solid wasies from peeling and sieving operations
t tarmers. o wstance. o Matorin, Yenszuela o sack of fresh peels [20kg] is sold for
LS S0R25. In priuse. many farmers often reject cassava peels as animal feed because
they think cassava cyanide would Kill their animals.
24 METIHODS OF AGRICULTURAL WASTE TREATMENT OR
MAMAGEMENT
It is an acknowledged fact that agricelural wiste could be treatedd in order to
ameliorte its cnvitonmental effect on man and animals. Ministry of Agriculture [1973]
report listed that the size of panure, s disposal problems and passible relationship with
river pollution has drawn attention to potential river treatment system new toagriculiure,
Sangodiyin and Oleruntemi [ 1996] suggested that, to minimize food chain aceumulation,
Linel bemg used fon nanure dispasal can be restricted to grass cultivation, The study
mted that, the environmental effects of livestock waste handling sugpest the need for
mstilation of Dvestock units that are capable of minimising contact between livestock
i wistes. between hunsn beimngs and hvestock wastes. Alse, manuré management axd
disposal techogues tat result m minimal potlution of local witer sources are requinsd.
Waste - forage eisiling were suggested, by Mson and Sangodoyin [1993] as a means of
slvpmg manure disposil problems and mdireetly minimise air and land pollution. It was
oif ot the report, tat the conservation and enrichment of forages by ensilation
with pogsliry excrets would serve to provide o notritious diet to the animals; make feeds

avallable ot coteal periods, and serve as o disposal method for poulicy wastes,
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Avrobie Oxidation Treatment

his mcludes - The oxidation ditch, the high rate biologics] flter towerand the

sn e agrmtor nwcthod,

(i

The Oxidation Ditch: This was devised to deal with human effluents
it Herlbind o subsequently apphied to agriculture. It has been demonstrated
that such methods will not handle crude agonicultural wastes and pive full
treptient. What has eimerged is that it s possible 1 incorporate a8 oxidation
dich with wmimal house to effect significant but not complete reduction of
BOD. Smell is-eliminated and also the quantity of the resultant effluents is
sienificantly reduced, In most cases such mstallations are working either on
a sy month - fill and empty basis, giving the ability to carry through long
winters 1 heavy snow fall areas, or on the basis that the overflow from the
ditch [0 any] s either lost on the lind or given further treatment, Not all sites
are suitable for such installations. A high water table will introduce many
complications m design, On the other hand, oxidaton dirches have shown
themselves very successful in the weamment of liguids which have a much
lomwver Jevel of pollunion, e.g. wwder 1,00 mg/l BOD. In such cases they have
provesl satistactory (Ministry of Agriculture, 1973},

The High Rate Biological Filter Tower: This development from the old
circishar sewage Mhers has advantages in the aericulueal context, in that by
st i plastic necda, the Alier can be made higher and the BOD Load per
cubie volune increased, Smadies have shown that a 70% breakdown of BOD
s rehnively casy o achieve aml the equipment use, e.g. pumps is kept o a
auninm, Thus the power requirement 15 low and the unit can probably be
desipned for farmer ¢rection. Essentially thes treatment requires the removal

of coarse solids 10 avord blocking the twer and the provision of a ba
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fancang tank and serting tank. Because it is only a roughing treatment, the
testltant effluent require further polishing before it can be applied 1o the langd
o dhiselarged wostream [Ministry of Agriculiure, 1973].

The Surface Aerator @ This has aroused considerable interest in Europe and
the Americas whilst the Duich have tended to use it recently instead of the
oxudation dieh which they first pioneered, It is cupable of a roughing
treatment o hguaid farm wastes. [t s much less susception to floating solids,
preiy robust and will ron satistactordy. with mininum attention, In essence,
it is s apparatus floating or being suspended in the surfiace of the water
whech moves the hguids ard the drives air into mixture. Thus we have an
acrobic microflora created which breakdown organic matter. It is normal for
cunfinuous teed into the acrator to take ploce. Such displacements flowing inlo
& setthnge mnk and then perhaps a “polishing” lagoon, Both the surface aerator
and the filter tower eatments hive the advantage that they can be farmer
mstalled, they can be above ground situalions contained completely in tanks
or Buty| lined lagoons. They are relatively easy to maintain with the high rate
filter m particular being resistant 10 the sort of shock loading that one find in
a Fany sutgadion. Al the present tune, it is possible to design such a plant to
within 30% accuracy when it would mun satisfactocily amd give a very
srgnificant reduction in the pollution load of efMuent. [Ministry of Agriculture,
1973)

Ancernhic DHgestion Treatments

Fhe anaerobic digestion of sewage shudoe has many advaniages non- applied to

agrealiural wiste nraugemnent. Agriculiuee is concemed with two aspects of anserobic

digestion.
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Frestly. s the coestion of whether such dits can be designed o separate on the farm.
Alifiough hackground intormation s often available, the equipment may be costly and
sometimes debicate o hwlle: A number of such units have been tried on farm but have
sperabional and economic problems often ditficult to resolve. The second aspect
conerns e desaen of storage ponds. The anaerobic digestion tank is proving promising
il cheap. Ttiallv, such storage has ofien been designed for one year retention, Such
shires are large aod diffieole wyempty, The present vend s owards smaller but deep
orage pondds of aboan 100 days retention. | properly designed so that the daily input
caninod short eircuit &y the outlet several eftects are produced. A daily affluent
displacement wkes place. There is provision for up o a year storage of solids. The
comtens strnty wihoa fayer of settled higuid sand inched  between the solids at the
bttt wnd 4 crust on wop. The BOD of such settled liguid 15 much reduced. When
reatment of the displaced ¢ffuent 15 needed betore disposal then the capital costs
mvilvedd are much lower. The solids from such o system will have to be much on land,
protaddy on g vearly basis

Wk s proceeding on the development of machine for separating solids from
s Such machines will be sited between the animal house amd the store and may
like the whole excreta How with the resultant solids going one way and the Liguad
another. It will be exsier to handle the solids though these will still be 70% or 80%
watter aned thiere will be advantages sssociated with the pumping and treatment of liquids
thut are free of crude solids, On the other hand, there s the dissdvantape that if one
ks o prven volume of excreta with o known BOD, then the BOD of the resultant

Ouuid will be loeher A disadvamnags may be that 1 gel efficient separalion, $ome pre-
neptment will he necessary. The anaerobic 100 dovs retention nk s probably the most
elficient. Method of muwral separation s available. This s the case with cow manure
where the smuldl i Gibre particles tend 1w float o the top and be trapped in bits of
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silage, straw and other matter, There are also advantages in separating pig hairs in such
a manner [Howard ef al, 1985].
243 LanedFill Metbud
Sanitary Land il s an o acceptable method of disposal of agriculturn] wastes amd
provides for the ultimuole disposal of many types of agrcultural waste ilems sach as Loxic
chemmicals, and lazardous materials are not allowed in land fills for safety. [Peter, 1983].
According 1o Ehussen | 1969], sanitary laIGills method have low initial and operating
ciasts. Other advantage and diswlvantages are @ Most economical method when land 15
avinlable, low wtal mvestment, complete and final disposal, short period of time from
reed 1o fll operation, Aexible daily capacity with same working force. Reclamation of
margmal lamd for recreational and other uses and all types of agricultural waste are
acceptable.
Disadvantage of landfll method includes:- Lack of close-by suitable Tand in urban
s Ay make vocconomical, public opposition in or near, residential areas, setting
atter completion means continued maintergnce, public nuisance and health hazard if not
properly operated, products of decomposition, methane and other gases may create
hiagard and requires special practse for construction on completed fill.
Samitary land (i1l 15 basically the dumping of agricultural wastes followed by
compaction and the daily application of an earth cover. [Kupchick 1964]. Several
tew hmigues are avinloble: Filg, 2 adapted from Peter (1983) illustrates plus concept. Most
aperations requaire daly earth cover preferably with a sandy lodm and amounts o, one
et earth for every four parts refuse. Another, which is being required in new land fills,
15 feachate collection and treatment. In addition these types of waste disposal are limated
o “non-hazardous™ materials unless the land il is especially constructed, licensed and

maaged. |Peter, 1983
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2443 Incineration Method
[ncineration is essentially a method for reducing sgricultiral waste volume and at the
sune time priducing essentially in-organic solid effluent from material which is laegely
orgame. In addition o the solid product, a gas 12 produced consisting mainly of CO,,
H-o O and N, bul contaming other gaseous components in that the solid residue winch
i pomearily an dsh contmming some metal st still be disposed of wsually as landfill
[Peter, 1983] The prumary advantage 1s that it reduces the volume 1o be disposed off and
restlts i a "elean”™ et fill, For every 0.1kg of the material fed to the incinerator
approximately 0,02 kg of residue result. The volume reduction 15 even more sigmficant
ofen resuloing wn g Q0% Jower solids volume for organic material [Kupehick, 1966].
The theory of incinenitor operition is very simple, A unit 15 designed 0 expose
copribustibie putérial 1o sufficient e at high temperature to achieve complete
combustion. Combustion 15 usually carried out in fuel beds to ensure pood contact of wir
and periculiuel waste [Eliassen, 1969, A large cantrol incineration facility is
schematically shown i Figure 3. It can be divided into five aréps :
I The recerving section which includes the weight station, storage hopper and
Puckiel Crime;
(11} [he cifluent gus treating facilities;
an) o The furmaee - which meludes the changing hopper, strokers fumace chamber
arsl i feed system;,
{I%) e disly Bondling system and:
vl Fhe codlmge witer sysiem
For mied waste, o typical refractory - wall incinerator will have 0.36m’ in the
prusiey Turmace chionber and 0.52m” in the secondacy chamber per ton-of waste per 24
lewars with o grate loading of 51,74 kg/ms, Volume amd loading requirements will vary
withy the tvpe of feed dswell as furnace configuration. [Peter, 1983]. Incincrators are
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tepically opersted with about 50 w0 130% excess air in order that the gas temperatres
oo ot drop below that reguired Tor good odour-free combustion. This 15 usually in the
170 - 23000°F rmange. John and William [1993] are of the opinion that pesticides waste

should be disposed of by incineration.
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245 Compaction Treatment
The reduction of agriculiural waste volume is receiving

considerable atention in an effort w reduce collection ¢osts. Compaction 15 ong
of the favoured methods o achieve the reduction. High pressure compaction has
been developed by Tezuka Kosan of Japan to provide a high density product
suitable as an essentially inert fill or even as building materals, The Japanese
privess collects waste and subjects it 1o three stages of compression with final
miain press exerting 674.43N on the waste. The resulting bale is usually wrapped
in chicken wire and coated with asphalt for cease of handling and to prevent
crumbling wwl/or leakage. The bales have a density of between 648.92 and 797.63
e/ resuliing ina valume reduction of about 90%. This compares to densities
of about 410016 to 320,20 ke/m? achieved in Jower pressure compaction. The
product bale 1 nert and such bales have survived exposure in Tokyo Bay without
visible signs of degradation. [Peter, 1983], Eliassen [1969] reported a reduction
in BOD from 6000 in the raw waste to a thivd of that value in the product.
Similarly the COD of 800 [which compared to about 14,000 in US refuse] was
reduced o about 150, The report added that the only other product of the
clrnpaction s waste hquor which amount 1o 3% of the feed in Japan and will
probably be about 35% with US waste because of its lower moisture content. The
system also appear to be of particular interest where long hauls are required to
dispose of wiste [Kupchick, 1964]. In addition, it is nitractive where it is desirable
o reclaim tidal lads or obtain prompt use of land fill areas because the highly
compacted 11l elminates the usual hazard and ouisances associated with the usual

fand il operatons
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246 Stresm Protection Measures

In general the quality ©of receéiving waters can be  preserved
fromagricultural wastes by stream standards or effluent standards. Although the
ultimate goal is w mise the quality of the river or lake to the optimum for its best
usage, 115 sometimes easier w0 accomplish this by requiring each polluter to
discharge only a given quantity of contaminant or i given concentration with a
stipulated 1otl volume of waste water [Nelson, 1983], Many state agencies
ascertam the best usage of a stream and assign cenain quality standards o that
water use. Any polluter found adding contaminants in such qualities as to
contravene these standards is cited as a violator and must then abate the pollution.
A more recent trend followed by some agencies is to establish the receiving water
guality desired and attempt to maintxin this quality by controlling each agricultural
waiste dischurge to the minimum contaminent units per unit of production of per
capital | Mckee and Wolt, 1963]. Table 5 illustrations the effluent standard system

of MNew York State of American,
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Table 11 : NEW YORK STATE CLASSES AND STANDARD FOR FRESH
SURFACE WATERS
Hexy Lise Ml Coldonn Baciirul i Taxie Wasles Flouting Solids,
RIET NS Medinn Deletgrions Seileahbe Salils ol
Ciwypen il B 1460 ml Sl Sludlpe Deposis
Colred wases
Dsatee] Uiquakels dsdoar
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[ Trinit] Mol 4 e B BI3-E5 Mom m saificenl MNon allihistable w
A0k |- anwnenis or o such  sewnpe  inchesirial
Tl | hperiiuie 05 iy be  wases  or wiher
s dix fesh lile wases
Usagr ar mmke the  waler
unsnfe or unsaiinhl
il fleered | Trowtd Mist o exceed 5000 6.5-835 Mane  which  ae
iu|1|‘||:| arel 4.6 LS mul]ilj' visible anl
Eape iran | anrdiestis o sewnge
industrinl - wastes o
oller wases
o ity otlaer [T Mo me enoeed 24K 6.5 - 8.5
= e source 40 | N
) | l-JI'1'I|:I. ficiimy
gl w oot [Tl Mot apshicalsle 6.5 - 43 None i sufficient
pap publie A0 amannls 4 al such
bund bt [Lindroai IEMpRRIEIres us o
i EjUHOUS (0
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imapasr e waser for
any. sthier el Usope
34 g Apicahle 6.0 - 9.5 Mome in siflicient

nl  dranmge
it |iwluseriail

(1}

Nelson {1083},

Seutralisation

some of these are Listed below.

protect sewer hnes and plant structures from corrosion

st or at such
femperatures. 05 o
presend Gish swrvival
4 impair the washs
[ apsicubiural
[RITEIEEs O gy
cdher hest usigs

Adjustment of the reaction pH s required for many reasons 10 MUMETOUS

P reduce the demand tor excessive chemicals for congulation as a treatment method

(3 provide oprimum bacterial activity in biological treatment of agricultural wastes.
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4] prevent odours which may emit at lew or high pH values.

(31 protect receiving water from detrimental effect of agricultural wastes with
either less than 6.0 or greater than 9.5 pH values. [Nelson, 1983]. pH
WValues adjustment o correct values can be obtained by :

(L adding acid {wsually sulphuric) or base (usually sodium) hydroxide or
Eime.

(2) mixing acld wastes with alkaline waste in proper proportion

(33 acidlifymg with gas or compressed COy,

(4} acidifying with submerged combustion [burning of fuel under water].

(3} passing acid wastes through limestone beds. It should be noted that
meutralmaton  costs money  and  should be used where; justified
ecomumicully

4.5 Use of secondary biological treatment

A secondary hiological treatment plant - if adequately sized - can best be utilized
virean o readily - decomposable, organic-laden industrial waste. Typical examples of

s bypes, include daities, cannenes, slaughter houses, tanneries. Each of these wastes -

s well as other tvpical organic wasies contain contaminants. Dairy wastes often turn acid

wiremely Fastand the lowered pH can affect biological oxidation. Many canneries contain

n extremely alkaline wastes which when discharged in slugde beds can also hamper

nughter houses wastes containing slugde loads of grease and bloos which could hinder

isiea] and biological processes, while tannery wastes contain  chromium, sulfides, and

e, which are nor compatible with normal sewige treatment. Proper treatment and plant

peration, however, can remedy these problems (Nelson, 1983). Mckee and Wolf [1963]

cted that litle would be gained 1F an industrial waste, such as from a dairy or textile

ill, were weated in o municipal treatment plant consisting solely of primary treatment.

ndustry must make an assessment of the objectives of treatment  reguired and then
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examine the mumcpal plant available or bemg planned.
1449 Biogos method

Three tvpes of hiogas generators have been constructed, The first types is
constructed with w 2200-lire discarded oil drum which produces 0.2 - 0.3cm” of biogas
daily, enpough to light a burner for 50 minutes, The gas is stored o a 16 meter floating
drum inverted over the dipester mixture. The second dizester is Tamily-sized and it is
made from three 200 - lives drums welded wgether end 0 end. In this case biogas is
stored i storage tanks made from open-ended 160 litres drums inverted over 200 litres
drns fillled with wastes |Odeyemi and Ofagye, 1984]. The third types of the biogas
dipester 18 much bigger semi-commencial non-moveable type made of concentrate block
with the gas stored in a fixed dome made of cement block on top of the fermentation
clunmber. It has the same design with the first biogas digester discussed above with except
that the fermentation clhamber which is much bigger is built with cement block and the
gas stormge chamber s nen-tloating, fixed dome. Each of the generator is fed with various
mixture of agriculiural waste material such as animal manure and other agricullural waste.
The gas is used for cooking, heating and lighting while the post digestion slurry 1s wsed
to manure and fertilize vegetable parden [CASSAD, 1996a]. Table 13 shows the relative

biogas generation from différent organic materials in Nigeria,



Table 6 RELATIVE BIOGAS GENERATION FROM DIFFERENT ORGANIC
MATERIALS IN NIGERIA

ORGANIC MATERIAL BIOGAS VKG/DAY
Eupatorium Cdoratium 256
Water Lettuce 108
Cow Dung 40
Sheep Manure 04
Cronat M imume 204
Swine Manure 306
Poultry 312
Cassava Leal 33
Sewaee Sludpe a3
SOnree: fCASSAD. 1996

2410 Treatment OF Other Effluent And Water

In addition to manure there are other efMuents for which provisions must be made
designing and Laying out from buildings, Liguor from silage can cause very scrious
potlution amd great core must be taken to exclude it from the farm drains and to avoid the
possibility of iy seeping into streams of underground water supplies. Amount of liguor
produced 15 directly proportional o the moisture content at the time of ensiling. The
percentige of dry maeter of material at the tize of ensiling is shown in Table 7. It 15 clear

that the problem can be greatly redoced by making high dry matter silage,

Table 7 PERCENTAGE DRY MATTER AND AMOUNT OF EFFLUENT
PERCENTAGE DRY MATTER OF AMOUNT OF
MATERIAL AT THE TIME OF EFFLUENT PER TON
ENSILING OF SILAGE (GAL)
[ &0 - 100
16 - 25 20 - 50
25 Virually
Sowrea Pegpr (1983)



Hevwever, if there is a silage effluent discharge this should riot be allowed o enter

the fanm effluent system il there is any chance that it may eventually reach o waler course
untreated, Silage effluent should be taken to a separate tank or blind ditch or prefecably
be diluted with water and spread back on the land from which the silage crop came.
Washing Down Water

() Cows: The mnount of washing down watér required depends upon the system of
lousing and nwthod of cleaning. CQuantities of washing water used for

aleernativecow-housing and milking systems is shown in Table 8.

Table 8: QUANTITIES OF WASHING WATER USED FOR ALTERNATIVE
COW-HOUSING AND MILKING SYSTEMS
SYSTEM METHOD GALLONS PER GALLONS
COW PER DAY TER 50

COWS PER
DAY

Cowshed Buckers 3-4 150 - 200

Conshed Power-House 12 00

Y s Bucket g5 200 - 250

Y ards Power-House 12-15 600 - 750

Parlours Buckets - 50

Pirlours Power-House - 200

Sowirve James (1981}

Assuming the use of Power-House for total cleaning, not just for washing down
after removal of solid manure by other means, if the washing contain  quantities of dung
or urme, they should not be allowed to run directly into a ditch or water course. It may
e prossable e ke them 1o a soaking or to a combination of settling tank and soak-away.
L1 the muere is poing 10 be handled in liquid form, they may be added to the main bulk
of manure collected from the cows. A decision must depend on individual farm
circumsiances. Agriculiural wash down  water is classed as trade effluent for the
“purposes of the rivers (Prevention of Pollution)  Acts.

{1} Beef Cattle and Poultry = Only the wash down 15 likely w anse with



(i)

(1v]

vitrded beef cattle or with poultry are the occasion of a major clean out.
Pigs:  Some systems of pig housing use a minimum of straw bedding and
tHies allows a discharge of effluent from the houses and manure store, This
discharge can be preatly reduced by ensuring that the drinking appliances
div et leak. The effluence lrom these buildings is highly polluted and
slivsild mot e discharged directly o a water course. The effluent should
be returned to the land or taken to a blind ditch system or barrier ditch
SVALEN

Other Clean Water 1 The remaining main source of waler 18 [rom malk
coalers and will usually amount to about theee gallons per gallon of milk
conled  Thus 50 cows averaging 900 gal per cow will add a further 500
ail of water per day. Plans must be made to exclude this water from the
dung-urme muxture unless it 15 required for dilution purposes. It can often
b re-used for caitle drinking or for washing down. The addition of clean
wiste water cun be beneficial where apresment has been reached to
discharge weaed effluent o a stream. Inosuch cases, entry to the flow
should normially be made below the treatment point, (Ministry of

Agriculiure, 1973),
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CHAPTER THREE

METHODOLOGY
3.1 DESCRIPTION OF STUDY SITES

The Teaching and Research Farms of the Federal University of Technology,

Akure, (FUTAL, the Federal College of Agriculture, Akure (FCAA), Jofa Farms, Irese,
Fembo Nigera Lmuted (Distillers of Ethanol) were the study sites visited for agricultural
waste and water sumpling analvsis, FUTA, FCAA and JOFA Farms are located at Tesha,
Owi and Irese moads, respectively. Each occupies about six hectares of land. In all the
farms, bvestock wastes (elfluents) are packed and deposited at 150, 250 and 200 metres
away from FUTA junior Stalf Quarters, FCAA Lecture rooms and offices and Jofa Store
andd offices, respectively. Table 15 shows the particulars of each of the farm n relation
o munbers of livestock.

ahle Y- ARTICULARS OF EACH OF THE FARM IN RELATION
TO NUMBERS OF LIVESTOCK

S5/NG. LIVESTOCK  FUTA FARM FCAA FARM  JOFA FARM

I Canle 19 34 *
& Shewep 2% 11 =
3 Pigs [ 63 -
4 Ciorls 6 & =
5 Poultry TG 1,350 22,000

Fembo Nigeria Limited (Distillers of Ethanol) is loeated at Kilometre four, Old
Ondo Road, Akure. It has an effuent drainage system which inelude two pits, where the
effluents are controlled betore they are discharged into the nearby stream. Fembo Nigeria
Lamited oceupies pbout ten hectares of land, to be developed for further operations in
e [ operilions include, veast prepacation, fermentation process, distitlation and
rectification or cleaning of crude ethinol, Waste collection methods at FUTA, FCAA and
JOFA inclode, nmuanwsl scraping, free fall and Nushing, Manual scraping involves moving
the waste deposited by the livestock into an open field very close (o the livestock house
with the aid of scraper which consists of a flat metal plate that is pushed or pulled along

&
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the floor for the purpose of moving (scraping) the loose materials lying on the surface,

Free fall collection used by FUTA, FCAA and JOFA is accomplished by allowing their

poultry waste to pass through a sereened floor and 1o be deposited in a collection pit for

final disposal . Flushing method involves cleaning poultcy and piggery houses with the help

of flushing gutters that were made to carry the waste. Fembo Nigeria Limited uses

flusling method of collection to discharge their efffuents (Molasses and washing water)

throueh the drunage potter to the pits and final deposition into the nearby stream.

Dt patherad from questionnaires distributed o the management of the

establishments visied are summarised in Table 10.

Table 10: SITUATION REPORT OF FARMS AND FEMBO NIGERIA
LIMITED INVESTIGATED
FEMBO NIG.
FUTA FARM FCAA FARM JOFA FARM LIMITED
Year OF Operilion I3 41 i &
StalT Brrength (] 18 4 &
Liruid Waste
Types ol Silid, Solid ond Liguid Solid and ralndps
Wastes Produced Ligpuiel Waste Wiste Liquid Wasie or Vannase)
Mames of Eriings, Farmyard  mwanuee, Farmyaed Sludge [Vinnase)
Wastes Produced Fur, Bones and  bones, feathers nnd  monure and and Washing
Fistlsiers bilood feathers Witer
Waste Jource Canle, Sheep, Farm Livestock Poultry Binds bl lasses
poat, Pigs  qnd Dristillation, Yeast
Fouliry and Ferializer
Prosluct Frinm Wasie Beel, Muotton, HBeef, Chicken, Chicken and Epps Eihyl Alcobol

Wl
Handlimg Methesd

Munsinge By Wasie

Lise ol

Receving S1nsm
bmperranee of
Ihe Wasie

Goat Mo, Fork,
Chngken ami Epgs
Collection,
Packing anwd
Dieposition in an
open field

Fligs, Odour aml
Mosguisoses

For domestic
purpose

Lised

a8 Fertilizers

Mugeon, ond Egps

Cuollection, Packing
ond deposilion in an
open Tield

Flies, Odour and
Mosquilees

Far Fish

Fond Purpose

Llsed as Pertilizers

Collection,
Packing

and deposition in
on ppen field
Flizs, Odour

and Meosguitoes
For Fish

Pond Purpose
Used as Fertilizers

AT

Drainnge and Pits
Methiods

Flies, elour and
Mosguitoes

For  Domestic
Purpnss

Used nsFertiliners



il SAMPLE COLLECTION

Samples ol vestock waste were collected from FUTA, FCAA and JOFA Farms
ruhomly fer five conseeative thmes. Collected wastes were mixed up properly before
Lty analysis were carmied out in order to determine Agricultural Waste parameters
tsuch as dissolved oxygen, Biochemical oxygen demand, Nitrite, Nitrate, pH,
Phosphorss. Total oroenic matter ete.) present in the samples, Fig, 4 below shows

the  collection procedures, Also collection of effluents (e, Shidpe and washing
witery genetited by Fembo Nigeria Limited was achieved by putting bucket at
thie discharge point ol the effluents, that leads to the dminqgc channel. Fig. § below shows
the collection methods.

Raw muateral used for the production of ethanol (1.e. Molasses) 15 a waste
(effuenty produced ot Bacita Supar Company, Jebha, Some quantity was collected for
labwratory analyses To determine the effect(s) of the parameters on the receiving stream,
e Bemlay Nagers Lunsled, water smmples were collected at both up and down stream
for laboratory ameslysis as shown m Fig. 6. Some of the collected samples were hitered

for laboratory analysis.

4z
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33 LABOBATORY ANALYSIS OF AGRICULTURAL WASTE

PARAMETERS.

Collected samples from FUTA, FCAA and JOFA Farms and Fembo
Nigeria Limited were anplyied in order (o determing the impact of parameters
present an the livestock wastes on environment, Pollution level of the stream
near Fembo Nigerin Limbted was put into consideration during the laboratory
nnnlysis

Chloride Determined: Chlorides were determined using Palintest method.
The Palmtest Chloride test uses a tahlet reagent containing a standardized amount of
stbver pitrige and potassiom chromare as indicator. The Lest was carried out by adding
fhlers, one at o tme, s sample of efMuent until the colour changed from yellow
o beowin. Thae sesult was caleulated from the number of tables used n relation o the
volume of the eftfTuent sample taken.

Anmmonia analyvsis: Ammonia Inboratory analyvsiswas determined using
Falintest method. 1t was based on a Salicylate in the presence of chlorine to form a
creen-blue indophicnol complex. Catalysts were incorporated (o ensure completed and
rapud eolour development, The reagents are provided in the form of two tablets for
miximum convenience. The test was simply carried out by adding one of each tablet
W n-sample of the water, The Intensity of the colour produced in the test was
priportional @ the ammenia concentration; The colour was measured by comparison
agnsl colour stadareds using a Palintest comparator snd disc.

Nitrite Determination: Palintest method was used for the determination of
MNitrite (Nitrieoly, Nitrites in acid solution reacted with selphanilic acid. The resulting
disen compound couple with N - (1 - naphthyl) - ethylene diamine to form a reddish
dye, The Palintest Nitrocol method featured a single tablet reagents containing bath

of these reagents in an acidic formulation. The test was simply carried out by adding



i tablet to o sample of the effluent under lest. The mtensity of the colour produced
i the test 15 proportiona] to the nitrite concentration, The colour was measured by
comparison against colour standards using a Palintest coinparator and Disc.

Nitrate Determination: Nitrate (Nitratest) was determined using Palintest
Mitrates Mothod, Nitrate was (st reduced 1o Niteite, the resulting natrite was then
determuined by a diazanany reaction to form a reddish dye. The reduction stage was
cirrted out using the unwue Zinc-based Nitratest power, and Ntratest Tablet wiuch
alds rapid floceulation afier the one minute contact perind, The test was conducted
e spectid Nitratest Tube - a praduate sample container with hopper botiom 1o
fucihitate settlement and decanting of the sample. The
Nitrie resulting from the reduction stage was detenimined by reaction with
Sulpbamilic acwd m the presence of N - (I-naphthyl) - ethylene diamine to form a
redehish dye. The reagents were provided in a simple Nitricol tablet which is
stmply added o the test solution. The intensity of the coloor produced in the
test was proportiomal W the mitrate concentration ol was measured by
compatisen agatnst codour seandards using a Palintest comparator and Dise.

Hardness  determination: Hardness was determined uvsing the Palintest
hardness method. The test provides a simple method of checking effluent hardness.
It uses a tablel reagent contaiming a standardised amount of EDTA
iethvlenedinmine terrn acetic acid) with eriochrome black a8 indicator. The test
wirs carried oul by achling ablet, one at a time, to a sample of water until the colour
clhianges from plum red o Blue, The result was calcolated from the number of the
niblers used i reliution o the volume of water sample taken. Temperature,
Conductivity, Tuebidity wd Salinity Determination:

Water quality checker U - 10 machine was wsed for the determination of
temperatare, conductivity, mrhidity and salinity level during laboratory analysis. 9071
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Do, Metre was wsed for the determination of dissolved oxygen and Biochemical

oxygen demmed o the effluents, pH was determimed with the aid of machine called

pH Moettler Toledo. Graphimetric method was used for the determination of total

suspended and rotal dissolved solids respectively. Moisture content was determined

using the tollowing relation:

W Moistare Conlent

Ml €
wharg, W
W,
W

b oML

Nitrogen Analysis:

L jrp weefufsl

Weight of sample before deying

== LR
W, - W,

= Wienghn of a clean weighing dish

= Wkl of Sample and Dish

= Wetght of Oven dried sample; cooled for

aboul one Hout

= Percéntuge of Muoisture conrent.

MNitrogen was determined vsing a standard method that

svolved complete digestion of eftfluents using Electro Mantle digester, distillation of

etfluents with the auds of 2% borid acid (H; Bo,), 0.198g bromocresol, 0.132¢ methyl

redd 1 200 ml alcohol and 40% NaOH and tritcation and calculation stage. MNitrogen

wits caleulited using the following relation:

W Mimeen =

W e & =
| =
k" =
W -

W =

Phosphorus Determination:

Mok T a b =¥

W W,

Molarity of Acid

Titre Valwe

Volume of Digest
Wolume of Digest Used

Weight of Sample

Phosphorus was  determined  using

spectrophotometne analysis methed (Vandodo Molybate method). Phosphorus was

cilculated wsing the tollowing relation:

i =

AXFY XD

PR PEEET RN P EET ey



Where,
A
v
sanaples gued
[
P

W

]

Wi

concentration of sample as obtained from araph

Fal volume of sample extract or digest weight of

Bilution Factor
Phosphorus

Weight of sample

Organic Matter Determination: Organic matter (Total Organic Carhon) were

determined using ash methed procedure that invalved the use of Muffle furnace. The

mathermnatical relutiven Below

% Ah

% Organic matte

Where W,

W,

W,

-

is wsed for the caleulation of organic matter,

= W, -W, X 100

L o e,

W, - W,
= 100 - % Ash

Weight of Empty Crucible
Weight of Crucible Plus Sample

Weight Crucible Plus Ash

Fimlly. metils such as leon, magnesium, caleium, sodium, Potassium, and

e were determined by Atomic Ahsorption spectrophotomeler (AAS) at the wave

*length listed below



Metals
feont
Mugnesium
Lalemm
Sudium
Potssiam

Jang

Wivelength (imm)

248

285

422

214

It showild be noted that all the methods of analysis were based on that set out

by the "standard” methods for the examination of effluents from agricultural waste

materials, (Thitoyve, 1993}

4 INSTRUMENTATION

The mme range and accuracy of the various machines used for

Bibirstory amalysis are stated in Table 11:

TABLE 11 : INFORMATION ON VARIOUS MACHINES USED FOR ANALYSIS

SINO INSTRUMENT PARAMETRES RANGE ACCURACY
| QOT1 Mk, Mlete Dhssoilved Clayzen 4 - 195 mgl| + 2% Full Scule
Ranpe

‘ T IHE Mot

QUL ER, hepe

Whiner Chialay Chiegker U
U RTRTTES

. Water Chilioy Clheckers
1EF Mg drime
1 Woater i liy Checker U

NV S TR TS
|:-|| Ml Tiledin
] Ehecirmmmtle Bimgy

Maillle Himace

Haschemical Oaygen iz

Temperiture

Camduchiviey
Turblay
Xafiminy

nEl
H-u‘-:l;m
Ash

- 189 gl

{y = SDC
- 103 mShm

0 - BOO NTV
0-4%

(00 = 1200 pH

+ 1% Tull Scale
Ranpe

+ 0.3 €

+ 1% Full Scale
Rarge

+ 3% Full Seale
Ranpe

+ O.1%

pH + 0.01
i 3%
+ 1%




CHAPTER FOUR
RESULTS AND DISCUSSIONS
.1 WASTE CHARACTERISTICS

In Tables 12-14 and Fioures 7-12 are detailed the choracteristics: of wastes
examined during this study. The results show that Totd Organic Carbon (TOC) was
generdlly high in all the wastes examined, The averageorganic matter for pig, cattle,
sheep and goat. and poualtry were 74%, 78%, 90% and 68% respectively, For
Fembo Nigerm Limited and Bacita Sugar Company effluents however, the organic
matter were 98.4% and 94.1% respectively. The Biochemical Oxygen Demand
(BOD) which i an imdication of the amount of oxygen required by bacteria to
stabilize decomposable organic matter under aerchic conditions are generally high,
ranging from S00me/l w 710mall.  Also, average dissolved oxygen of 1.4mg/l,
I Imagdd and 1 2mgdl were obtained from pig, cattle, sheep and goat and poultry
wistes respectivelv. In addition, dissolved oxygen for Fembo Nigeria Limited and
Bacua Sugar Company are 4.2 and 1.4me/] respectively.

Fesults also show that the nature of hardness in the waste, with average
Hurdugss in the range 1O0.5 - 200.5 my/l respectively. [t was discovered that Nitrate
and Mitrite levels in the efftfuents was low and might not cause sereve problem for
receving streams.  Percentiage nitrogen determined from the collected samples were
sl im quantity. Salinity was evaluated in order to access the level of salinization
of the effluents and w identify whether the waste can be used for irrigation
purposets). The range of pH levels of 7.4 1o 8.2 was obtained. This indicates using
the waste for rrigation purpose(s) may not affect the salinity of the soil and the
corrasion of rneaton mpe s limited since the waste has pH levels that is sightly

diidic
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TABLE 12: CHARACTERISTICS OF PIG, CATTLE, SHEEP AND GOAT,
AND POULTRY WASTES IN SOME SELECTED FARMS,

AKURE, NIGERIA.

WHERE OTHERWISE NOTED

CONCENTRATION IN mg/l EXCEPT

CHARACTERISTIC b [ CATTLE SHEF ANDGOAT " POULTRY
5 FLTA FCAA  FUTA FOAA FUTH FUAA FUTA  PCAA . JOFA
Falisl FaRM  FARM  FARM AR FARM FAlkM  FaRM  FARM
AnEniaie ML ML MLy ML MLk ML N MNIF D
Harlness HI i JHi 27 13 LT Hp 18 2inie
Nitrile 13461 naT A7 .15 .20 023 .14 (k13 k12
HWirfuee ERET b1 144 1 813 1.5y 116 i, 151 {149
P Walue L Wl Ml L k2 L. K.l K1 K.l
Rissiilvnd Diaypen 1A BE 11 (ML | Ak R 1.4 1.0 1.4
i beameal Uxygen Siai LEILE! {F 1] [ELE! Adixi 2 SLKP Sl ol
Ietnimitil
Temperanene ™) 2a b 24 250k 5 F5p T5.4k 250 2500 23
Salinsty "V (Ll [Ty (L5 i U [T k5l L L .52
Chilerkle M2 Ml Hia i3 Ha bl H Mk ba) e j ]
Tistsgrheinan (%] 1,04 13,24 1,005 il o (.43 ik i 14 0.1
Witrgen (% 1.4l 2.0=k 1.5 M 2.0 1.03 2.0 2.4 1.0
Tueal Dissalved Sodid 4ni 2404 2150 g wT Wi M1 280) 18T
Tl Suspendad Solul 2ixi 21 2401 115 Liu [T S 9 wT
Ash (%] 2FHS 55 1M r ) 2% ({11 ] %1.59 L6l AL.65
Maiznire Congen {5 Ra7 Q.12 1431 141 ES L] LREE 9,6 4,59 4§23
Orgumic Maner (%] T4 IS M TG TT.5K Bu72 B il 4 6.3 6HH.35
Fe 174 1211 e 112 11.21 ILINES 19,10 118 ]
L
Mg Pl bR L b . 3 7 TR o - AN A 15] 42 24l 5 240,59 2440.78
Cu 2wl |3 MW LTS 17041 135,74 | M52 | &1 hd 180), 5% 180,75
e w27 A CHI T EIRcRd 13127 250,29 50T 205,78 205.59
K 185,71 IRAAG Jimiud X [LIRL 1B |3 23214 2203 119
£ R <1003 211 P -1 1616 1% 15 19.35 15,38
ND - pot detectalile

L

L



The presence of phosphorus was linked 1o ihe use of detergent lor cleaning
purpose and application of urea or fentibizer used as veast during production of
ethanol. The concentration of Nitrogen, Potasium, Phosphorus also confirmed the
possibility of agricultural waste being good source of nutrent for crop growth. Total
dissolved solids and suspended solids were determined for all the samples. TTL::I
variation in waste charmeterstic as detatled mo Pabdes 12214 could be atributed to a

pumber of faciors vig: vartation i the queantity of water used in Neshing and cleammg

of feacal martter, livestock number, and waste linulling svstem/technigues.



TABLE 13; EFFLUENT CHARACTERISTICS OF FEMBO NIGERIA
= LIMITED CONCENTRATION IN mg/l EXCEPT WHERE
OTHERWISE NOTED.

CHARACTERISTICS QUANTITY INDENTIFIED
Ammonia ND

Hardness 200 :
Nitrite (.64

Nitrate (K

pH Value 7.4

Temperature ("C) 4.0

Salinity (") NI

Chloride o0

Phosphorus (%) .00

Nitrogen (%) (1,506

Dissolved Oxygen 4.2

Biochemical Oxygen Demand 2350

Organic Matter (%) YE 4

Muoisture Content (%) 7.3

Total Disselved Solid 7l

Total Suspended Solid 188 W .
Ash (%) 1.7 A7 2
Iron - 1.6 i _
Muanganese 156.4 j'f'& P Y
Calcitm 2754 N >
Sodium 240.0

Potassium 280, 1

Zing 20.5

NDY - mew detectable
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TABLE 14: EFFLUENT CHARACTERISTICS OF BACITA SUGAR
COMPANY CONCENTRATION IN mig/l EXCEPT WHERE
OTHERWISE NOTED,

CHARACTERISTICS UUANTITY INDENTIFIED
Adnmassnti Ml
Hirridness b
Nitrite |tk
Nitrate ] .1}
pll Viiluw 38
Temperature ('C) i I
Chleride &IF
Salinaty (") b
Phosphorus (%) TRETE
Nitrowen (%) 7.6
Dissulved Oxygen 1.4
Biochemical Oxyeen Demand )
Organic Matter (%) TR
Mlusasture Content (%) LM
Totl Dissolved Solwd 3
Total Suspended Solid Thi
Ash 5) 3.4
[ron < b
Munganese i
Calcium Lo |
Sodium NHL2
Prassiuim &5
Ling he LN

N1 - pon detecialle




4.2 EFFECT OF AGRICULTURAL WASNTIE ON s0IL

The most economical and environmentally Irieadly way of disposing livestock
wastes and dirly waler is normally t apply it into agricubural land, w make the risk
of water pollution as low as possible and get most from the nutrients.  Although
agricultural wastes improve the soil treatment when applicd to the land, care must be
taken to reduce the risk of polluting streams amd croundwater.  According w MalT
environmental matter (1991}, livestock waste and oiher organic wastes should not be
applied within 50 metres of spring, well and borehole witer source meant for human
consumplion, or o be vsed in farm dairies.  The repon noted that a longer distance
may be needed in some cases,

Table 15 shows the permissible and the desirable critéria of some constituents
or characteristics as required Tor soil and wngaton application,

Table 15: CONSTITUENTS OR CHARAUTERISTICS WITH
PERMISSIBLE AND DESIRABLE CRITERIA

CONSTITUENTS PERMISSIBLE DESIRABLE
OR CHARACTERISTICS CRITERIA CRITERIA
Manganese 20 ma/l < 2.0 mp/]
pH range 4.5 -9.0
Zinc LD g/ ] < 10.0 mg/]
MNitrate Plus Nitrite (s N) 20 gl < 10 my/l
Source: Gividelinne and Criterta for wetter (haality sgiergement in

Onetererer, Ministey of  the Envivonwear.  Foronto, Coamga, 1967,
Comparing the resulis obimed  Trome Libworatons .-m-.u:-.wi.;:. s discowered  Hu
Manganese and Zme oblained were higher than ihe permissible criteria with the
highest manganese of 356.8 mp/l from Fembo Nigerin Limited waste and highest
Zinc of 29.6 mg/l from Bacita Sugar Company.  To this end, the application 1o soil

or for rrigation purpose necessitate prior treatnicnt w meet desirable criteria, The



highest pH value of 8.2 obained for sheep and gost wasie Tell within the acceplable
limit. - As shown in Table 15 are their direct application 1o soil for irrigation based
on those parameters will do harm to the seil and irrigation equipment.  Gasser et al
(1980) had carlier vhserved that livestock wastes merease soil pH. 1t was therefore
suggested that pH of livestock wastes must be determined before their application for
effective monitoring of pll level in the soil,

The uatilization of agricultural waste as sl nurient by recyeling it back
through the soil, his been indentified as relaively gsimple, yet positive method of
agricultoral waste mamagement, The best method ol applyving agricubiural waste back
to the land is reffered to as surface application with immediate plough - down or
injection into the soil. This will help to control edours and also reduce the loss of
Nitrogen caused by volatilization. The high metal content specially Iron, Manganese,
Calciom, Sodium, Potassiom and Zine of 20.2, 356 - 273,09, 240.0, 280.1 and 29.6
mg/l, respectively m the waste suggest careful aigenwent sl correct application
in the soil o achieve the much desired rapid plant growih and improvement of soil
tilth.,  Excess application, on the other hand would decrease crop yields, cause an
unbalanced Soal chemisiry amd contiminate prowth and surfie water supplies, The
correct application rate can be deterntned by carclolly considering the following

Factors reported by Limes (1981 and reproduced i Tables 16 and 17,
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Table 16: ANNUAL FERTILIZER CONTENT FOR VARIOUS
ANIMAL WASTES
LIVESTOCK NiKkg) 1", Dadkgd KO (kg)
Pig 102 107 124
Cartle 9l At 122
Pouliry |12 )2 [ 24
Sawrce: Junes; A M. (1981}
Table 17: NUTRIENT UTILEAATIHN OF URKOI™S
Crop o T T I O dhogdhun WOl )
Corn 218 LY 2411
soyabeans 2HN s 133
Wheat 140 o 124
Ohats il (2 170
Burlay 20 2 170
Alfalta b1t N ) 170
Orchard Grass 337 12 421
Brome Griss I &6 74 285
Tail fascue 157 75 208
Blue griss 225 " 202
Com silage 225 oLl 275
Graimn Sorghum 2510 [LHh 275

soiree; Jeames, A6 (R

Application of aercultaral wastes also vedve the climutic  ¢ondition

charneterized by ramdull, emperature amd wind

liese buve signihicam effect on the

chemical reaction apd movement of wastes (netriciisy i the soll,  Exeessive amount

of raintall can couse leaching of the nutrient rom the sl Run-otf many resalt in
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pollution of pronnd wd surfoce water supplics. Lo sunlall saes can o vesull i the
sccumlation of salt in the upper soil 200, reducime crop vield and disturbing the soil
structure,  Care must be tiken o applyimg high soduwamn, manganese, colcm amd
potassivm i wastes 10 sl becouse salts of sodim, potassuim and lead to soil
dispersion while sodivm, potassivm, calcium aul nungenese salts contributes to the
salinity hazaed, Tt is also better o apply agricuiural wastes to the land at high
temperiture becouse high tempermure stimulates plan growth and ncreases the
microbial activity e soil,

The physical propertivs of the soil including: weatere, water holding capacity)
mfaltration rates amd total exchange capacity muost be considered Before application
of agricultura] wostes to the soil. This will help to prevent leaching of nutrents from
the soil, reducing its fertlizer value and possibly, contaminating  groundwater
supplics. Tight soils Tive show intake mie amd therelore retain more nutrests i the
upper soil profile. Because of the stow intake rales, appheation rates of agricaliaral
wastes should e carefully memitored 1o preven ron of 1 frem occuring,

4.3 IMPACT OF AGRICULTURAL WASTES ON RECEIVING STREAM

The conditlon of the stream feceiving Poabo Niserm Limited waste s os
shown in Table 18wl Fig 120 When the chamwicrstics of the stremm before and
after the discharge of eflTuent are compared,  pollution by effluents appear o be
severe with respect o concentnbion.  Table 19 shows (e water quality eriteria for
public surface water supplies, as recommended by the World Health Organisation

(1971). This table was abstracted for comparison purposes.



Table 1s: COSNDITION OF THE STREAM NUAR FEMBO NIGERIA
LIMITED CONCENTRATION IN my| WHERE OTHERWISE

NUYTICDY
CHARACTERISTICS  CONDITION CONDITION
AT AT
Ul STRICAMN DORN STREAM
Armonia NI N
Hardness Ey )
Nitrite 0.2 .52
Nitrate 0.03 | (K3
Temperaure (') 240 X0
Salimity (") M M1
Cliloride S )
Dissolved Oxygen 0.5 4.5
B . Oxyzen Demon 570 351
Orpanic Matter (%) (3 U
Muisture Comtent (%) 99.93 H9.96
Totul dissolved solid 112 14
Total suspended 0l LK)
Turbidity [} | 5
Ash (%) 7 5
Mitrogen () 1), (H 0.0
P Value 0.4 H.2
Phosphorus (%) > !
T .63 10.34
My %21 W3
Cu s0.7 2704
Na 3.1 25,2
K 606 J80.2
Zn Tl 18.8

NOY = Mo deteciive.
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Table 19: WATER QUALITY CRITERIA FOR ILEBLIC STREAM
(CONCENTRATION IN Mg/l UNLESS (OTHERWISE STATED

CONSTITUENT CRITERIA PERMISSIVE CRITI RIA  DESIRABLE CRITERIA

Temperiur il 1) st Fasting

Calcium M) T3

Chloride 250 < X5

ardness S S

lron (.l R

Minganese .15 Alwsent

Nitrate Plus Nitrite 1000 (as N) Virtually absent
pl range 6.0 - 5.5 units

Phosphorus (Phosphute) Nt encouriged

[ stimubates veowlh
OF algea which meriene

With trestbie i progess

Sodium 20K} 50
Line 5.0 Virtually absent
Turbidity i) a3

Source: WHO (1971}

The prescoce of nictals (specilically Calewm, Tron, Manganese, Polassium,
Sodium and Zine at high concentration beyond perimissible and desivable criteria, wis
an indication it elMuents of Fewbo Nigerin Dmuted regquite treatment. betore
discharge into niarby strewn, 163s also advisable fo cducite thie people wheo are using
the stream for domestic purposes w avoid i, beciuse some of these metals though
essential for life at low concentrations are oxic at lugher levels,

The resulis slso shows reduction in dissolved oxypen at the down stream and
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after the discharge of elfluents int the stream vee b3 medd w 4.5 mgfl). The
depletion of dissolved oxygen s an indicaton of 10e syatliests of the higth orgame
witste 8% it is possed it the sincom and g possibialoy ol pollution. The Mamstey of
the Envircmment, Toromo (P907) report iseded thae when the level of 136 are low in
streant, problems will occor i pludosyothene aonvities Low 1Y can also cause
septicity and corvesion. Comparson of Bocheanc Oxyegen Demand (B
obtained during Liboratory amalysis as shown o Lable |8 and Figore 12, with the
standard reguired by Higeen and Burns (1975) in Fable 200 revealed 1hat the stream
is polluted,  Thas calls Tor improvement ol s siremn betore usage by man and
animals,  The pll value, Niwiwe, Nirate, Chioridbe aml Hardness obtnined from
laboratory walysis of Fembo Nigerin Limiwd wasic, when compared water L|Ll:l|i_l:-f
eriteria for public steeany in Table 19 shows bt the parmneters mentioned abave Gl
in between permissive el desisible eriterii,

Tahle 21 CLASSIFICATION OF STREAM> ACCORDING TO BOID

QUANTITY CLASS BODUL, ABSORFIION IN g/l PER 5 DAYS
Very Clean [

Clean | 3 J
Fuirly Clean ' L |
Doubitul . -
Pulluted [Lh

Source; Higpen and Burns (1975)
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4.4 AGRICULTURAL WASTE TREATMENF AND RE-USE

I all the establishment visied, there are oo recond of waste gquantiey, and no
treatment o apy kind is administered o the woste betore disposal,  Therefore,
supgestion of the following environmentally aceepable spricultural wiste disposal
methods and treaoments that are suitable o the Dell observarion are stated below:
4.4.1 STORAGE PIT

Storige pit method of agricalwral wasie treanment @ one of the methods which
FUTA, FCAA amd JOFA Furms visited can os¢ for waste treatment because, it is
possible o store Agviculaeal waste i stommee pit such as Lhage underground tanks
or earthen ponds) until such time that it can be Held speead as a fenilizer and sl
conditioner.  Jwmes (LYS1), reported thin the Baality i highly ellective as waste
numagentent system where Nushing gutters, are wsed a5 0 means for collection and
trinsportation.

Thercfore, it is onme ol the suitable method of Aericubioral waste treatment that
can be used in FUTA, FOAA and JOFA Farms because of the presence of  flushing
gutters as mems of collectom and tamsporianton ol wastes i the farms visied, Also
the availubility of Lind m the Tarms make the methaad sutable o them,  The use of
earthen pond For storing agricultueal effTuents is cocourneiag due o s relatively low
cost when compared o other systems; Earthen pond 15 ey o mainiin and strociune
becomes obsolele (James, 1981).

4.4.2 STABILIZATION PONDS

Waste stubilization ponds are particularly well suited for the trestment of
agricultural wastes which are high in organic maiter or wial dissolved solids (James,
1985}). From the results obtained in Tables 12-14, n was discovered that orgamc
matter and otal dissolved solids of the samples analvsed minge between 68.4 1o 98,4
percent amd T1 - E.SEfI mg/l respectively.  Dods then justified (0 use waste
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stubilization paonds as svstem ol aeckeulivrd wasdes tesment. The method 35 also
ecaonomiaenl s reguires very Bihe oo, T oean plEoof the wastes analyse |
b B0, A0 s within the plT Tevel of 7.3 w0 83 stipulaned b Odswald {1968 1 his rep o
on level of pll reguired B elfective perlformaine ol wiste stabilization pogds
Cuooper et al (1965), reported that Gf pl] falls Bbelow 6.7 odour production inereases
rapidly. ! can be corrected by adding Tydeated Tose ol e eale ol (WOUSkg pe
1000m®  of pond surface,
4.4.3 ACTIVATED sLUDCGE PROCESSES

According o Funes, (1981). sctivated process, when properly desiooad and
operated are Tree Griom offensive odours and are capable of praducing clear, son
putrescible elfMuen with reduction i senleable solwls amd BOB, levels of Q0% or
better. Siuee the iotive belind treating acrivalis! wastes in this stady inechude those
things sinted in Lunes (19810 eeport above, the metud 1 spplicd o gericulivg]
effluents tresumenm mhe establisbmens visied will 2o 0 lone way inenvironmeniod
protection, as i result of reduction in e of setleshle solids (71 - 2089 Line/1) !
Biochenmvical Oxyeen dempmd of 2000 o Glthee /. The et has ability 1o contro!
the degree O tresment omd e Rexibiliny of el hoeras goadity with varvinge streneh
Pasveer, (1903), stated (hat, when properly desipucd, sotivited shudge cin achicye
BOD removal as high as 95% . Hewee siiwee the ccanoval o BOD auses reductiing
of pemovil of nuisinee the waste geoented, e method o better specially tor FUTEA,
FCAA and JOFA [arms, i oorder o mselorie puisanze created by Agriculie|
wastes in ther eavirominent,
4.4.4 ANAEROBIC DIGESTHON

With anaerobic digestion, theee is reduction in hulk of Agriculiurs] wasies
requiring ultimate disposal, conversion withoul creming air pt;jlumn.h, dmd e

production of valuable by-products i forn of:



ki et gl as o souree of energs

il. a stable sludee as wsource of feriliver and soil conditioner.

The above make the method suitable for aenculioml effluents (reatment for
all the establishments surveyad. I implemented, their i assurance of environmental
protection of their virious locations, The range of wempersione obtained (24 - 259%)
during the samples analvsis in Table 12 - 14, falls o between temperature of 209 -
S0P pecommmended by Maly and Fedrus (19710 aod makes the method aceeptable
for agriculiural waste tretment. The pll mnge ol 7.4 10 8.7 obtained in the resuts,
meet up with clfective pll range of 7.0 and 9.2 reported by Lunes (1981). IF any one
ol these envirommental conteol parmeters §s suddenly aliered, the disester becomes
imbalanced and the gas production may be severly redoeed o stopped completely
{Mohanro, 1974)

4.4.5 COMPPOSTING

The methund i 10 Tor Aprieuliurl waste treatmwon becaose the pH ol 7.4 - 8.2
ebtained Fronn the simpies anadysed e withio the suide beaol 0F 6.0 - 9.0 repiorted
by James (1981), o better peclomiance.  Cotipostied picihod of restment can
hundle hisl wotal dissodved solid sl organie wooere wastes such as Agricuhural
worsies siudwed - dus work

Fhe sugpesteid methods of Agrwcubural wasios tosiment above can e applicd
W wastes or v uests toanent, but the chotee ot Bass | on establislunent eoneern,
wilste clmracieristacs, quantity ol wasle or elHenn vororated,  avinlabl - space and

cost availahility,

4.4.06 RE-USE
The re-use of Avrculoral wastes serves as coother means of waste treatment
and managencnt.  Therelore, varwos Agnculiue] wasies stugdied can b re-used as

Terklonws: i

G



ii.

1id,

iv.

Utilization as a soil nutrient by the Giners that have therr farms very
close to the investigned estblishiments.

From the study conducted it was statod it poultry wastes are used for
feeding fish in FUTA, FCAA amd JOFA fish ponds.  Also, outsiders
owning fish pond were usually coming o the farms to collect the
wastes as Teed for their fish,

Application of the waste to the land as manure 15 hghly practised in
FUTA, FCAA and JOFA farms. Fombo Nigeria Limited wastes, is
not left out,

Fembo Nigeria Limited waste can be used for irrigation purposes, or

sewage farming.
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.1  CONCLUSION

The result obtained from the study, revealed that Apricultural waste has elTect
on soil and receiving stream. Agricultural waste has bigh polluting strength with
mean values of 174.1 mg/l of hardness, 97.5 mg/l of chloride, 76.4% of organic
mwbter, O mgdl ol wron, 2475 mgd]l ol uanganese, 19402 mgfl ol calcium, 206,09
m/l of sodivm, 202.7 maed] of potassive, amd 19,7 mel of zine.  The ciftuent has
8.0 as mean vidue of pll froon the results obtained i the analysis, The laboratory
analysis carried out conlivns the pollution of receiving streon at the downstream and
the presence of lneh concentrmtions of metals such s mwon, manganese, calcem,
sodium, potassivi wod cane al the values of 1034, 300,35, 270.4, 250,27, 280.2 anl
18.8 in mg/l, respectively. The depletiom of dissolved vxypen (DO} from 6.5 mg/]
1o 4.5 mefl and reduction ol biochemecal oxygen demand (BOD} from 570 mg/1 o
350 mg/l are turther evidence of stream pollution,

Aeg shown in the <tudy, the method(s) used in all the establishment visited are
not as standard as cxpected. Thas resulted mto environmental nuisance which inclode:
odour, fies and mwsguitoes. These can be effectively mamiped i correct or iweurale
treatment(s) suggested i the study i apphied o Asriculivea] wastes, with adeguate
attention.  Though the Agriculivral waste has its nnpact on environment, it 15 alsd
beneficial w Tamers as ninore, Teed for bvesiock, ¢ue, i properly. numaged and

utilized.



3.2

RECOMMENDATION

Since the subjection of uwntreated waste w recerving siream which are

sometimes used for domestic purposc is very high and human access 1o the stream is

very difficult to control, it is thus necessary to check the effect of Agricultural waste

on soil, stream and the environmental impact in general. To achieve this objective,

the following reconnmeidation are hereby made:

i,

vi,

Vi,

Farms and industeies that generate Agriculiural wastes capable of
danmging our enviropment should sdbere strictly o the Federal
Eovivommenal Protecuon Agency (FEPA)} regulabions  concening
Agricullural waste trealment prnciples.

Al G and anelustey stafl and comractins on the Frm and mdustry
wlind hanelle, store use, spread or dispese ol Agricultural wastes that
could pollute witer should know about the causes and results of water
puliution.

All storage Facilities for Agricultural waste should be regularly
checked tor leaks and dmmage,

Government should organise symposiom and  workshop ter staff of
Frnis and industries dealing with Agriculiural waste through FEPA on
P 1o treat and manage their wisies,

Government should estshlish code of Gousd Agriculiural practise for
the protection of our environment with o highlight on the main risks
of viusing danmge o the enviromment.

[0k adwvisabile not pooapply Agricolourd wistes as Tertilizer w the felds
likely to be subjected 10 Nooding.

The grass surrounding the Lugoon should be closely mowed (o prevent
the breeding of flies and mosquitoes.  Pesticides can be applicd where

this s a problem.

71



viil.

iX.

X1l

xiil.

Agricultural wastes should not be applied to fields next [0 a waler
course, spring of borehole where the surface is severely compacted.
Proper maintenance and frequent inspection are essential  if the
Lagoon is to operate according ¢ plans.

Methanogenic bacteria are very sensitive 10 sudden temperature
climpes and therefore digestion emperatures should be maintained at
a constant level 10 ensure operational stabiliy.

Wiienever possible, plough the waste under shortly alter it ks applied,
This will help o prevent tun off and eliminate odour problems.

Do net spread Agriculral waste on the fields, when the wind s
blowing towiard populated area.

Residents should be advised not 1o make use of  the wasie effluent
peceiving strcan for dinestie purpuse without treatmen. They should
e couvated w10 bow witer Trom the recetving strem could be

frogiied e tore use

T2
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APPENDIX |

EVALUATION OF TREATMENT AND ENVIRONMENTAL IMPACT OF
AGRICUTLURAL WASTE IN ONDO STATE

SECTION A

L. MName and Address of the company or Farm:........ooceiieiiiniviinirnan. CH—
2. PO e I B s s R i R L e R e e e :
% § 27T SR T T L ——

4. Establishmaent 1ie ol the Company: or, Fannc. i s miraieses
- ORI UYEES ... o icurrrmsrmas s s resrmrrm s ey na s rmareas e s b bl khs s LS
SECTION B

1. Types of wiste produced by the Company or Farm..oimi s ;
y Wb et 0 v e s s Fe R P e o b R e s .
3 LY DeuT Bw e vEl e, s o b e e i e
4 Prisdiet of tHe CaW IIBEETL: < i it s pmap s s r ey o e 0 B g W e A B R
5 Quantity o Wiste aviulable perhour: oo

6. The amount of spave available for waste treatment at the site or company:

SECTION C

1 T e e L N S e e B s
F A Drainge Pl Y s O N O e ene e e s e e e e
3. Is the wisle abuve (elfluent) used Tor any purpose? ..o
4, Any attemipt W recycle the waste? (Yesor Moy ooiiinanainiag
= A What is the freguency of imternmittent discharges? o iiiciiaaens

SECTION I
Briefly state the covironmental impact of the waste been generated. s



APPENDIX

IA

CHARACTERISTICS OF PIG WASTE (AVERAGE VALUE) IN mg/l

CHARATERISTICS AVERAGE VALUE
CaCO, 104, 5
NO, 0.8
NO, 0.9
Cl ND
DO 1.4
BOD 551
Fe .3
Mg 2342
Ca 200, |
Na 192.1
K [Bd.4
Zn 20.9

— ND - por derectable

a0



APPENDIX

e

CHARACTERISTICS OF CATTLE WASTE (AVERAGE VALUE) IN mg/l

CHARATERISTICS AVERAGE VALUE
CaCOy, 200.4
NO, 1.0
NO, 0.5
Cl ND
D18 1.05
EOD S50
Fe 12.1
Mg 172 8
Ca (7.9
Na 220.1
K 200.9
Zn 21.0

NO = ngr detectide




APPENDIX

I

CHARACTERISTICS OF SHEEP AND GOAT WASTE (AVERAGE VALUE) IN mg/l

CHARATERISTICS AVERAGE VALUE
CaC0O, 120.1
NO, 0.9
NO, 0.6
Cl N1
DO L.t
BOD 3
Fe 11.2
Mg 251.2
Ca [35.1
Na 2503
K 190.2
Zn 18.2

ND - nort detectuble

a2



APPENDIX 1D
CHARACTERISTICS OF POULTRY WASTE (AVERAGE VALUE) IN mg/l

CHARATERISTICS AVERAGE VALUE
CaCo, 20,5

NG, 1.0

NG, 0.3

Cl ND

Do .2

BOD 546.7

Fe 10.1 B
Mg 240.8

Ca 1807

Ma 205.7

K 2222

Zn 19.4 '

ND - not derectable
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