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PRESENT STATUS OF WASTEWATER UTILIZATION IN BANGLADESH:
A CASE STUDY INMYMENSINGH PERIURBAN AREA
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Abstract

This study wascarried out during the period from January 2005 to Novenber2005 at Mymensngh Periurban area
and sdected for field data collection asbecausethe whole wadewater of Mymensngh Municipa areais pased through
this Periurban area and this place is very near to Bangladesh Agricultural Universty.

Wastewaer discharge through these three channds were recorded for eleverth months. The dimensionsof the
wadewater carrying channdswere measiredat differert distances and the mean discharges through the channels were
estimated. Wastewder characteristics were also recorded by appropriate methods and instruments. The wastewvater
characteristics such aspH, EC, TDS,NH, and PO, were deter mined. Besides, the plants growing in the channel sides
usng wasewaer were also recorded and analyzed for NH, & PO,

PRA (Participatory rural appraisd) wasalsoconductedin the Periurban areasto know advantagesand d sadvantages
of usng wagewater. Yield data on paddy wascollected from the growers. Farmerswere interested to usewastewater

for irrigation provided theyare pretreated by biological or other means.

Key words. wasewater, periurban area,evapotranspiration, participaory rural appraisal and irrigation

INTRODUCTION

Clean water is essential for all living things. To proted
the surfacewater from pollution the effective treament
and managmert o wasewater is a must. In many
developing countries wasewater is the only source of
water for irrigation during drought periods. Besides,
wasewateris high in nutrient contert and requiresless
chemicalfertilizersfor crgp cultivation.
Wastewateris the flow of usedwater from acommunty.
The charaderistics o the wasewater discharges
vary from locaion to locaion dependirg upon the
population dersity and industrial sector working in the
area,land use patem, groundwater levels, and degee
of separation between stom water and sanitary wases.
Absolute purification o wasewater is not always
possitle. But some type of plants can be consideredto
grow instead d valued cropswhose nutrient uptake is
very high. Theseplants will also simutaneausly supply
firewood for domestic us and biomassfor alternate
enegy production for the rural poor.
Themainobectivesof this study are to verify the status
of wasewater utilization in Mymersingh Periurban
areas. The specific objectivesare:

1. Measuremenof wasewater flow in the channel

2. Measuremenof wasewater paameersat field

level.
3. Wastewater utilization for irrigation.
4. Influence bwasewater ugin crop cultivation

MATERIALSAND METHODS

Thevolume d wasewater flowing through the channel
wasmeasuredyoknowing the cross sedional area of the
channeland the velocity of wasewaterflowing through
the channel. Irrigation demand wascalaulatedfrom the
following equation: Irrigation denand (cm/nonth) =
evaptransgration (cm/month) — rainfall (cm/nonth).

Wastewater paameers sud as pH, EC, TDS, NH,,
PO, etc. were measuredn the field by usirg standard
equipmernt and kits. Theyield detawascalalatedfrom
the farmers during PRA survey.

Sources of wastewater in Mymensingh municipality
Table 1 shavsthe sourcesof wasewaterin Mymersingh
periurban area

Tab. 1.: Wastewater availability from diff erert sources
in percert

Sour ce of wastewater In percent
Househdd 44

Market 10

Toilets 19
Educdional Intuitions 8

Offices 9

Small factories/industries 10

RESULTSAND DISCUSSION

Wastewater discharge

Wastewater is passig through the outlet, contains
solid wases and the sides o the channel is covered
with grass, weeds, small plants et (Fig.2). which
restricted the acual flow of wasewater. The colour of
wadewater is bladk and sometimes deepiolet. Similar
phenanenm was ohtained in other channels also.
Farmer diredly uses this wadewater in their fields.
Thechannelis covered with waterhyacirth, grases and
other small plants that purify the wadewater during
the pasagein the channel. Minimum discharge was
measuredn the month of February and the maxinum
discharge wasrecordedin the month of August(Fig.3).
The discharged varied throughout the year. Flow of
wagewater was influenced b intensive use o water,
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rainfall, cleanlinessof the channel, obstiuction caused
by solid paticles,etc.

Demand of wastewater irrigation

Fig. 4 hasde<ribed the drought period from January
to March and Novemberto Decemberin every year.
At that time undeground water also dedined and
farmers have no alternative but to us alternate sources
of water for irrigation. As the wasewater is available
during that time, this water can be usedfor irrigation.
Fig. 4 was constructed from the evaporation daa and
rainfall data during the investigdion period. From mid
march to November, there is abundant suypply of water
which demands for dranage. Normally this period is
calledflooding period. All landswere inundaed and
undervater.

Wastewater parameters

Table 2. shavs the wasewater paameers and level of
differert parameerspre<ertin wasewater. Thisamount
determineshow much fertilizer is to be applied by the
farmersin their crg field while usirg wasewater.

Utilization of wastewater

Expansion of urban populations, increased coverage
of domesticwater sypply and sewerag are the main
causes of greater quantities of municipal wasewater.
With the current enphasis on ervironmertal helth
and water pollution issues, there is an increasing
awarenessof the needto dispose of thesewastwaters
safelyandbendficially. Use of wasewaterin agriculture
could be an important consideration whenits dispsal
is beirg plannedin periurban areas. Fig. 5 shavs that
wasewater is beirg pumped ait into the padd field
and foam is being formeddueto the presencedf fat or
oil combinedwith alkali solution in the water. Farmer
has no other choice but to us this water. Further
research is neededo quantify the amount of fat or oil
presert in wadewater.

Safety precaution

Sdety precaition is always necesary to run any systen

efficiertly. In cased operaing wasewater plant the

following safety measuesneedio be mairtained

- Preventive maintenance:Problens idertifi edduring
inspedions must ke recorded and assssd for
necesary mairtenance @ repar adions (specially
channelsides,blockage overflow eftc).

- Provision of quick replacemenof any pats

- Vaccindion aganst diseases

- Emegency bypassof excesswater from rainstarm
to prevert cropsfrom flood

- Spraying in the drainfor controlling mosquioes

- Necesary preventve measwur may be taken by
farmers during ww irrigation in the crop field.

Reduction of pollutantsin wastewater

Floating macrghyte species, with their large root
systans, are very efficiernt at nutrient uptaking. In
tropical regions, water hyacirth doubdesin massabout
every 6 days and a macrghyte pond can produce

more than 250 kg/had (dry weight). Nitrogen and
phosphorus reductions up to 80% and 50% have been
achieved respedively. Water hyacirth ads asbrushirg
of suspendedolids in the water and cleans it (Fig.6).
Whenwasewater pasesthrough the channel covered
with waterhyacirth, gras, crop fieldsis purified and
intensity of pollution reduced Water Lily has an
extersive root sydem with rapd growth rates. It is
an ideal plant for water treatmert sysgems in warm
climates.Dudkweed(Lemma sp.) hasagood cgpacity
for nutrient absorption. Renrywort (Hydrocotyl
spp.) hasa very good cgoacity for nutrient uptake.
Weater hyacirth hasa brushing cgpacity to separate
dirt paticles from water and its leave possesss high
nutrient. The leaves of the aqudic plants contain high
nutrient (nitrogenand phosghorous) and they may be
usedasfertilizer at alater time.

Cropyields

Wastewater increases soil fertility in the field. Survey

carried aut among 100 farmers in the periurban areas

of Mymersingh municipal area. Data cdlected on the

basis of farmers opinion about the yield condition

in the differert locaion sumroundirg by the channel

The yield waslow as becaise the soil wasacidic. The

conditions of the fieldsare shownin Fig. 7aand fig. 7h.

Somefarmersin this area also ue undegroundwater

asirrigation purpose and somefarmers us wasewater

for cultivating padd.

Growth of the padd plant is seenvery healthy having

more leavesand plants lut production is nat sufficiert

(Fig. b). Soil becomesmorefertile and acidicwhich help

deceasing production of padd. Evenin some areas

farmers use chemicalfertilizer with the hope that yield

will increase. But production was still not saisfacory

dueto over grawvth of the plants. Padd yield at differert

locaion is shownin Table 3.

The highestaverag EC, TDS and NH, valuesare 1226
us/cm, 0.56 ppt and 130 mg/l at Maskanda exit and
correspnding lower average values are 737 ps/cm,
0.35pt and 16 mg/l respedively at 2 km disencefrom

the exit point. Theaverag EC, TDSand NH, valuesare

850 us/cm,0.47pt and 80 mg/l at 1 km distnce from

Maskanda exit. In the Maskanda exit point pH value

is low 4.12 but at a distance 2km from the Maskanda
exit point pH valuewashigh 5.1. pH valuesincreased

asthe horizontal distance increased due to absorption

of organic acid by waterhyacirth, Duk weeds,gras

grown in the channel a by crops grevn in the farmers

fieldand also by sedimertation and naturalphenamena.
Yieldhadacloserelaionwith pH and othersalt contert

and yield increased with lowering the volume d pH,

EC, TDS and NH, respectively.

Effect of wastewater on Soil

Survey carried ait in differert locaions o the
surounding Mymersingh periurban area. The author
guestianed farmers, farm labors and oberved the
following results: 88%farmers said wasewaterincrease
soil contaminaion Ly sedimertation o sludgg,
nutrients et. on soil, 94% told wasewater is good
for crgp production becaise less chemical fertilizer
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is required water available throughout the year et.,
93% told that wasewater addedfertilizer, 91% told
waskewater increase acidity which causeslow yield and
only 2% told that wasewater could not be useable for
production of rice or crops et and may be suiable for
non crop fastgrowing trees.

Nutrient uptake

Thenutrient uptake ratesof different crops are shavn
in table 4. Onthe basisof uptake rates,one can decide
the application rate of fertilizersin their cragp field.
Wastewater application will reducethefertilizer
requirement.

Water requirement for crops

Thewater requirementdor differert cropsare shavn
in table 5. Water requiremert for Boro riceis very
much higherthan the othertraditional cropsin
Bangladesh.

CONCLUSION

e Sustainable wasewateris available in the periurban
areas of Mymersingh municipal area.

e Land up to 400 ace can be madeavailable for
estdlishing wagdewater treatmert plants for treated
water sipply (equivalert to river water).

e Farmer can use wasewater asirrigation water for
crop production.

< Naturalpurificaion of wasewater by waterhyacirth
is possilde

* Preventive meadure is necesary for working in the
wasewater.

e Higheryield is possilde where pH valueis high.

* Wastewater after biological treatmert can be usedas
irrigation water to field cropsand also in non-fruit
fastgrowing plants for producing firewood

e Wastewater should b releasedin openplaceslike
rivers, canalsor pondsafter necesary treatmerts
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Fig. 3.: Wastewater discharge through the threeoutletsof Mymersingh Municipal area
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Fig. 5.: Wastewater usedor cultivating padd/

Fig. 7.: Padd/ growth usirg undegroundwater (a) and usirg wasewater (b).
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Tab. 2. Wastewater paameers at differert areasin Mymersingh Municipal area
Location pH EC, ps/cm TDS, ppt NH4, mg/l PO4, mg/l
Mean 4.5018 1099.4545 | 0.4545 70 57.2727
1 STD 0.67425 139.80658 | 0.10473 52.38977 57.19335
STD ermor 0.11737 24.33720 0.01823 9.11989 9.95608
CV(%) 14.97722 12.71599 23.04159 | 74.84252 99.86141
Mean 4.6539 989.8788 0.4482 20.9091 111.6364
5 STD 0.88583 31.75075 0.07630 24.17173 88.41939
STD eror 0.15420 5.52710 0.01328 4.20776 15.39184
CV(%) 19.03397 3.207539 17.0242 115.6039 79.20304
Mean 6.2100 609.3636 0.1489 0.0 0.0
STD 0.37332 12.62146 0.01931 0.0 0.0
3 STD ermor 0.06499 2.19711 0.00336 0.0 0.0
CV(%) 6.011614 2.071252 12.96492 | - -
Mean 5.3975 704.0909 0.3000 7.4545 85.5455
4 STD 0.62156 28.56392 0.05274 6.70397 27.30052
STD eror 0.10820 4.97234 0.00918 1.16701 4.75241
CV(%) 11.5156. 4.05685: 17.5791! 89.9312 31.9134
1-Maskanda, 2Vatera,3 —Beltoli, 4- Chaar Beel
Tab. 3.: Paddy yield at differert areas
L ocation Distance,km | Ph EC,ps/cm | TDS, ppt | NH4, mg/l | *Yield, kg/acre
0 4,12 | 1226 0.56 130 1153.85
0.5 4.34 | 1000 0.53 100 1184.62
Maskandato Chorar 1 4.67 | 850 0.47 80 1307.69
Beel 1.5 4.85 | 800 0.4 50 1415.38
2 51 | 737 0.35 16 1538.46

*estimaed based on suvey among the farmers, farm labours

Tab. 4. Nutrient uptake ratesfor selected cras,kg/ha.year  Tab. 5.: Crop water requirements

Crops/trees Nitrogen | Phosphorus | Potassium | | crop Water requirements
Corn 175-200 | 20-30 110 B R %‘6‘8’“""“"”’
Cotton 75-110 15 40 Wheat 350
Paatoes 230 20 245-325 Paatoes 350
Soybeansa 250 10-20 30-55 Groundnut 350
Wheat 160 15 20-45 Sunflower 350
Rice 139 88 211

Soybean 300
Grapes 66 26 74 Mustard 300
Grass 250-350 | 20-50 225-315 SveetPdato 200

Lentil ar Chick pee 15C

a.Legumeswill also take nitrogenfrom the atmosphee.

—not available

Source:BBS, 1995
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