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OF NANIATALA-DOHO AND AWOJA WETLAND SYSTEMS
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WATER QUALITYASSESS^!IENT

I. Backerou"d

The National Wetlands Management Project (the Pro^Ci) is a four-year project of the Wetland Management
Depaimient (Whm) fi, "dad by Japan International Cooperation Age"cy OTCA) to establish a model of
conservation and wise use of wetlands in Uganda. The Project is designed to achieve the purpose by
generating five (5) 0ucouts: I) National We"and funorination System is upgraded and functional; 2) Scientific
information on target wetland systems is available; 3) Wedand management plans are prepared; 4) Pilot
activities for wise use of wetlands are implemented based on wetland management plans; and 5) Wetland
management officers' capacity is strengthened. A geographical focus is given to two (2) wetland systems in
the country: Namatala-Doho Wetland System and Awoja Wetland System. The orperience in the two wetland
systems will be multiplied overthe country uponihe completion of the Project

Under the second oulput, the WMD in collaboration with the JICA Techitical Assistance Team (nCA TAT)
has developed a sub-project inventory for resource assessment applicable to the two wetland systems. The
subprojecrs in the inventory were identified on the basis of the findings in I) worlrshops participated by the
relevant district officers in Mbale for Namatala-Doho Wetland System on 6th June and in Sototi for Awoja
Wetland System on 8th June 2012; 2) the Reconnaissance Survey conducted from 19th June until29th June
2012; and 3) follow-up communication with district officers via e-mailio fill the gaps of findings that took
place after delivery of the brief report of the Survey

One of the priority rubyrojects in the inventory is a water quality assessment with three them atic activities
with different objectives and therefore different sampling desigi

Paddy S"st@ingbM@,: It is often stated, that compared with Kibimba Rice Irrigation Schane OCRS), Doho
Rice Irrigation Scheme coRS) has limited sustainability. Water quality painmeters that may have relevance
with soil fertility were chosen to compare between them

Sedi, ,, e"ts Mo""on, ,g: The subcomponent is to estimate sediment transport at the existing gauging sritioiLs in
the two wetland systems to support the findings of the Prelirntnary Assessment of Soil Erosion and Sediment
Yield that is also a subprojeci in the inventory

N", rie"is in Lake Ope, " gind Bisi"": CroonU at al. I reported significantly pristine water of Lake Bisina
with a concentration of inhale as low as 21 ug!L. On the hand, there is a potential farm land endowed with
Veinsols at an upper stream of the lakes and a demand for invesunent for rice jawing. Coneidering the fact
that the irrigation area for rice production in Bulambuli and Kween districts in the upper stream area are begin
considered2 as potential jingation infrastriiciure development areas, it is of importance to develop baseline
infonnation on the current level of water quality

2. Objectives

The general objective of the water quality assessment is to support planning process for management of two
wetland systems. More specifically the assessment is designed: I) to compare water source quality of Doho
and Kibimba Irrigation Schemes; 2) to estimate sediment transport at the existing gauging stations in the two
wetland systems that will be compared with the findings in the Prelimir^Iy Assessment of Soil Erosion and
Sediment Yield; and 3) to provide baselineinfonnation on water quality of the two lakes that is designated as
Ramsar sites

3. Methodology

3.1 Paddy Sustainability

S"mr""grime: Watersamples were collected on I) 2nd May 2013,2) 3rd to 10th June 2013,3) 28th July to
4th Augist 2013 and 4) 10th ,017th October 2013.

' B. Gidudu. R. S. Coreland. F. Wanda. ". Ochaya, I. P. Cuda, and W. A. Overbolt, Distribution, intersp. cine associations and
abundance or aquatic plants in Lake Bisina. Uganda, I. AquaL Plan Manage 49:19.27

' Thc project un lingaiiun Schune Development in Contral and Eastern Uganda
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Scrip!I"g st, es= The sampling sites were spread over six sites in the two lakes. Three of them locale in the
Lake Opeta, therest in the Lake Bisina. They are presented in Table I and Figure 5.

Sanp!i"g method: Sample water was collected by single grab at SOCm using vandon sampler

Table I Sampling Sites for the study on nutrients in Lake Opeta and Bisina

Lakes Sampling Siics

WQi

wQz

wQ3

wq,

wQ s

wQ6

L"iiudc

137'5, .52'N

I 392.28'N

138'3". 50'N

139'48.22'N

138'1U. 89'N

I 40'28.49'N

Coordin"e

Un inde

34 13'8.88'E

34 103.83"E

34 759.56'E

34 2'7.66'E

33 56'42. "'E

33'31'14.42'E

Par""ders: The panmeters monitored were: I) Nitrate. 2) Ammonia and TonlPhosphorus.

3.4 Laboratory Analysis

The Principal Wara Analyst of the National Water Quality Reference Laboratory in Einebbe undertook
planning, field work for sample collection, sample shipment and laboratory analysis.

Table 2: Water Quality P. mine tors .. a Method of Analysis
Am. I'Si, Menhod

Eleclromdnc Inclliod-us in a H incler

Eleci, bind"c-"sin . a H meter

Elecirome, tic-"sin . an EC rider

Cmvim"He

S nom"ry
S tome,

10n Chromaio ,in h

10n Chromaio h

10n Chromaio it hy

Figure 5 Sampling sites for Nutrients in Lake Opera and Bisina
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Water samples were collected only horn the location desigiated above. Water samples were taken and
collected from mid-stream or in the main flow of the river and away from slumping and scouring effects
found near the banks, or by using boat from the surface of lakes at designted locations. Appropriate
precautions were exercised by adhering to the labomtory sampling and preservation protocols. The
laboraiory's standard methods for analysis of water and wastewater were used in dad minaiion of the water
quality parameters. The methods of analysis is summarised in Table 2.

4. Results and Discussion

4.1 FDddy 5.51ainability

The results of. he analysisin May are presentsdin Table 3. Other results are shownin Table 4 and 5. From
the second sampling the sampling locations were hansferred to a lower part oreach irrigation area to allow
broader comparison among the sines; and also coneidering apparent tendency of the suspended solid. it is
noted that samples at the lower sites were affected by fuming activity particularly in Kabimba Rice Field. For
the Doho Irrigation Area, fanning act, v, ry was not fully started due to the delay of rehab, lust, on work. The
physical disturbance of the paddy field as a result of fuming activity riny have raised the TSS concentration
in the KRS

Doho 6.7

fob, riba 69

pH
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ItI
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28.5

Table 3 Quality of Irrigation source water in May

EC

( cmj

264

309

June

Jul

October

Tern I'C)H TSS 105" inEC t's/cm

Doho Kibimba Doho Kibimba Doho Kibimba Doho Kibimba

7.1 23229.4 372 306.8 4325.0

7.36.9 14 179235246 288 390

267240 3122907.1 7.6 20a

Table 5 Water Quality Monitoring Paddy -2
Ninates (in Ma sium (in ) Poursium (in )Ammonia in Calcium in

Doho Kibimba Doho Kibimba Doho Kibimba Doho Kibimba Doho Kibimba

0.22 0.40.13 250.13 2.83.61435 6.3

0.34.6 0.47 172.2 25 5.642 3.56.8

0.534.02 0.450.09 30 1714.41211.3 9

TSS( 10s'i
tin I

27

18

Table 4 Water Quality Monitoring riddy -I

TSSjSDrj

In )

22

14

June

Jul

October

N. "16

in i

0.28

041

The concentrations of TSS (100"C) werein a range
between 14 to 27 ing/L. It was confirmed that the
coneentmtton of Totalsuspended Solids in irrigation
water of Doho Ricelrrigation Scheme coRS) was
almost fifty (50) p. ,. e"I higher than Kibimba fore
lingation Scheme 0<RS). Proctically v, sual
observation of the irrigation water also und, cares
SIgiificam!y hig}let suspended materials at DRS. Since
the capacity of the head works is designed as 139 intrs
aceoiding to an engineer at DRS, an estimated one (1)
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Figure 6 TSS in Irrigation Water



The discharge of the river in AwoJa
Wetland System differs
SIgyiificantly due 10 the varying size
of the river profile. 11 was, however,
observed that concentration of TSS

significantly differs depending on
the location and seaso, us. The

difference may be aimbutable to the
rain-fallpatiem of cheatea, which is
becoming more erratic

43 Nutrients in Lake OFeta and Bisi"a

The resulrs of line analysis are presented in Table 7.

Table 7 Nutrients in Lake Bisina and Opeta

^
E

g
E
a

^
^

SN

I Lake Op"a poll I

2 L. kc Opda poll2

3 Lake Opaa FD, nt 3

4 Lake BISina co, nt 4

S Lake Bisina point S

6 Lake Bisina co, nt 6

Nitrate levelin the lakes ringed up to 0.26 ing/L over the two sampling period. The concentrations of nitrate
in ,une were below the detection leveler 0.02 ing/L at all the sampling points. The concentrations detected in
the lakes were well below the most stringent standards at 25 ing/L' sat forth under the EC Directive regarding
quality required of antibce water intended for the abstraction of drinking water (75 4401EEC). The toxicity, of
nitrates to fish is generally low, and 80 ingJ litre is considered to be the muximum admissible nitrote
concaitration for carp and 20 ing per litre for rainbow trout'. The contamination by nitrate of the lakes is, thus,
negligible level at the moment. This is mainly due 10 limited tenilizer use at the upper stream as well as lake
shore areas

On the other hand, the maximum concentration of ammonia was 3.2 ing/L at Opera Point I in June. The
ammonia quantiiied in the assessment exercise indicates rather high level of contamination. The level of
contamination would require intensive physical and chemical batment' to serve as sources for drinking
water according to 75440/EEC. This ammonia may have occurred In water bodies arising from the livestock
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waste. In Australia, 0.5 ing/L is the Protected Environmental Values for Aquat, c ecosystem (Fresh warier) in
Its water quality ctiteria. The value is total as ninegen so that it should be read as 0.6 ing!L as ammonia.

For phosphorus, the higlies, level was observed at Opera poit I both in April and June. The values detected in
the assessment exercise were, however. well below the problenn, IC level. For instance, the water quality
criterion in Australia for fresh water for Aquatic ecosystem is set at 0.5mgfL. The major sourses of
phosphorus are deemed livestock waste considering the current fomiing proctice. There are also
naturally^ccurring sources of phosphorus in lakes, such as decaying organic inaner, and eroding rocks and
soils. When the phosphorus balance in lake is lost and phosphorus levels are too high, the excess phosphorus
contributes to ercess algal growlh. Phosphorus is usually the limiting nutrient in freshwaters. The level of
phosphorus is believed to be catical in management and conservation of freshwater systems

In summary, the current levels of major nurrient contaminants are low except ammonia that may adse from
excretion of animals. Limited use of fernlizer at the upper sitarus contributes to the current level of lake's
pristine state. However the lake ecosystem is maintained on a fragile balance depending mainly on lake
phosphorus cycles. In other words, the use of chemicals in the upper stream may have ing, incant Irreversible
Impacts on the lake ecosystem.
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Zde, Ika Svobodova, Richard Lloyd, Jana Machova. Blank, Wkusova. Water quality andli. h health. FIFAC TECHNICAL PAPER
54. Food aid Agiculiure 018"11"lion, 1993

ERIC, Iced I. e. mall and d, sinfulion e. g. chlorinaiion 10 hat' PCIni, coagulation. nom"Ianon. dccania. In, musuon, adsorp. lint by
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