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APPENDIX 1

WORKING PROCEDURE FOR BIOCHEMICAL OXYGEN DEMAND (20° C, 5
DAYS)

REAGENTS AND APPARATUS

Phosphate Buffer Solution
Dissolve 8.5 g KH;PO4, 21.75 g KoHPOq, 33.4 g Na;HPO4, 7H;0, and 1.7 g NH4Cl in
about 500 ml deionised water and dilute to 1 L. The pH should be 7.2.

Magnesium Sulfate Solution
Dissolve 22.5 g MgS04.7H0 in deionised water and dilute to 1 L.

Calcium Chloride Solution
Dissolve 27.5 g CaCl,.2H,0 in deionised water and dilute to 1 L.

Ferric Chloride Solution
Dissolve 0.25 g of FeCl3.6H,0 in deionised water and dilute to 1 L.

Acid and alkali solution, for neutralization of caustic or acidic waste samples
i) Acid — Add 28 ml concentrated sulfuric acid to deionised water. Dilute to 1 L.
ii) Aklaki — Dissolve 40 g Sodium Hydroxide in deionised water. Dilute to 1 L.

Sodium Sulfite Solution
Dissolve 1.575 g Na;SOj in 1000 ml deionised water.

Nitrification inhibitor — 2-Chloro-6-(trichloromethyl) pyridine.

Glucose-glutamic acod solution

Organic mixture of reagent-grade glucose and reagent grade glutamic acid at 103°C for
1 hour. Add 150 mg glucose and 150 mg glutamic acod to deionised water and dilute to
1L.

Ammonium Chloride Solution
Dissolve 1.15 g NH;Cl in about 500 ml deionised water, adjust the pH to 7.2 with
NaOH solution, and dilute to 1 L. Solution contains 0.3 mg N ml’.

Seed — Commercial available
a) Seed control — Determine BOD of the seeding material as for any other sample.

b) To determine a sample DO uptake subtract seed DO uptake from total DO
uptake|. The DO uptake of seeded dilution water should be between 0.6 and 1.0
mgL™.

Dissolved oxygen meter is used.
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Dissolved oxygen meter is used.
PROCEDURE

Preparation of dilution water

Placed desired volume of water in a suitable bottle and add 1 ml each of phosphate
buffer, MgSO4, CaCl, and FeCls solutions/L of water.

Bring dilution water temperature to 20° C before use. Saturate with DO by aerating with
organic free filtered air.

Glucose-glutamic Acid check

Determine the 5 days 20° C BOD of a 2% dilution of the glucose-glutamic acid
standard.

Sample Pretreatment

Sample ining caustic alkalinity or acidic — i les to pH 6.5 to 7.5 with

a solution of sulfuric acid (H,SO4) or Sodium hydroxide (NaOH).

Sample ini idual chlorine compounds — destroy the chlorine residue by
adding Na;SO; dilution. Check the sample for residue chlorine after 10 to 20 min.

P

Sample ure adj — bring samples to 20 + 1°C before making dilutions.
Dilution .

Dilutions that result in a residual DO at least 1 mg L and a DO uptake of at least 2 mg
L" after 5 days incubation produce the more reliable results. Several dilutions of
prepared sample was made to obtain DO uptake in this range.

Prepare dilutions in graduated cylinders and then transfer to BOD bottles.

Seeding is added directly to dilution water if needed.

Initial DO was determined immediately after filling BOD bottle with diluted sample.
The bottle was closed tightly, water —seal and incubate for 5 days at 20°C.
Determination of final DO

After 5 days incubation, DO was determined in sample dilutions.

i When dilution water is not seeded:
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BODsmgL"' =D1-D2
P

‘Where:

=DO of diluted sample immediately after preparation, mg
D2 DO of diluted sample after 5 days incubation at 20°C, mg L
P = decimal volumetric fraction of sample used.

When dilution water is seeded (seed material is added directly to sample):

BODsmgL" =(D1-D2)-(B1-B2)f
P

Where:

F = (Volume of seed in diluted sample)/(Volume of seed in seed control)
B =DO of seed control before incubation, mg L !
B2 = DO of seed control after incubation, mg  F

BIBIOGRAPHY

Standard method For the Examination of Water and Waste Water (1998), 20" Edition

APHA.

Method Ref. No: APHA-5210B.
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WORKING PROCEDURE FOR DETERMINATION OF CHEMICAL OXYGEN
DEMAND

REAGENT AND APPARATUS

Standard Potassium Dichromate Digestion Solution, 0.01667 M (0.1 N):

Add to about 500 ml distilled water 4.903 kg K,Cr,O;, primary standard grade,
previously dried at 150°C for 2 hours, 167 ml concentrated H,SO4 and 33.3 g HgSOa.
Dissolve the solution, cool to room temperature and dilute to 1000 ml.

Standard Potassium Dichromate Digestion Solution, 0.00833 M:

Add to about 500 ml distilled water 2.4515 g K,Cr,Oy, primary standard grade,
previously dried at 150°C for 2 hours, 83.5 ml concentrated H,SO4 added AgSO4 and
16.65 g of HgSO4. Dissolved the solution, cool to room temperature and dilute to 1000
ml.

Sulphuric Acid Reagent:
Add AgSO, reagent or technical grade crystals or powder, to concentrated HaSO4 at the

rate of 5.5 g Ag2SOu/kg H,SO4.

Ferroin Indicator Solution:
Dissolve 1.485 g 1,10-phenathroline monohydrate and 695 mg FeSO4.7H;0 in distilled
water and dilute to 100 ml.

Standard Ferrous Ammonium Sulphate Titrant (FAS) 0.10 M:

Dissolve 39.2 g Fe(NHs);(SO4)2.6H,0 in distilled water. Add 20 ml concentrated
H,S04, cool and dilute to 1000 ml.

Digestion vessels the borosilicate culture tubes, 16 x 100 mm with TFE-lined screw
caps are used.
PROCEDURE

Washed digestion vessels (Borosilicate culture tubes) and caps with 20% HzSO4 to
prevent contamination.

Placed sample in culture tube and digestion solution was added.

Sulphuric acid reagent was added to the solution so an acid layer is formed under the
sample digestion solution layer.

Cap tubes is closed tightly and inverted each several times to mix completely.

Culture tube was placed in oven, preheated to 150°C and reflux for 2 hours.
After that, the culture tubes was cool to room temperature.
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Culture tube cap was removed and TFE-covered magnetic stirring bar was added.

0.5 t0 0.10 ml (1 to 2 drops) of Ferroin indicator was added and the magnetic stirrer was
used to stir rapidly.

The final result is a sharp color change from blue green to reddish brown.

A blank culture tube containing reagents and a volume of distilled water equal to that of
the sample was prepared for reflux sand titrate.

Calculation:
COD as mg O,L" =(A - B) x M x 8000
ML sample
‘Where:

A =mL FAS used for blank

B =mL FAS used for sample

M = Molarity of FAS
BIBIOGRAPHY

Standard method For the Examination of Water and Waste Water (1998), 20" Edition
APHA. .

Method Ref. No: APHA-5220C.
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WORKING PROCEDURE FOR DETERMINATION OF AMMONIACAL
NITROGEN

REAGENT AND APPARATUS

Distillation apparatus, the borosilicate glass flask of 800 to 2000 ml capacity are used
where the flask is attached to a vertical condenser so that the outlet tip may be
submerged below the surface of the receiving acid solution.

Phenol solution
Mix 11.1 ml liquefied phenol = 89% with 95% v/v ethyl alcohol to a final volume of
100 ml.

Sodium Nitroprosside = 0.5% w/v
Dissolved 0.5 g sodium nitroprosside in 100 ml deionised water. Store in a amber bottle
for up to 1 month.

Alkaline citrate
Dissolve 200 g trisodium citrate and 10 g of Sodium Hydroxide. Dilute to 1000 ml

Sodium hypochlorite commercial solution, about 5%.

Oxidising solution
Mix 100 ml of alkaline citrate solution with 25 ml sodium hypochlorite.

Standard ammonium solution
Dissolve 3.819 g NH4Cl (dry at 100°C) in 1 L deionsed water, 1000 ppm (A)
1ml A=1mgN or 1.22 mg NH;.

PROCEDURE

Preparation of equipment

Add 500 ml deionised water and 20 ml borate buffer. Adjust pH to 9.5 with 6N NaOH,
and add to a distillation flask. Then Add a fes glass beads or boiling chips and use this
mixture to steam out the distillation apparatus until distillate shows no traces of
ammonia.

Sample preparation

Use 500 ml of water sample and add in 25 ml borate buffer. Then adjust the pH to 9.5
with 6N NaOH using a pH meter.
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The alkaline sample was poured into a distillation flask and distill. Then collect
distillate in a 250 mL Erlenmeyer flask containing 50 mL 0.05N H,SOj4 solution.

Prepare a dard curve by plotting absorbance readings of standards against ammonia
ations of dards. Comp sample ion by comparing water

absorbance with the standard curve. Treat blank and standards same as samples as
procedure below.

Take 25 ml sample or less and made up to 25 ml with D1 water in a 50 ml standard
flask. Add 1 ml phenol solution, 1 ml sodium nitroprusside solution and 2.5 ml oxidising
solution. Mix thoroughly after each addition of solution.

Stopper flask and place in dark are to allow the blue colour of indophenol to develop at
least 1 hour.

Read the absorbance at 640 nm and obtain the concentration from the standard graph
with various concentration viz., 0, 0.1, 0.3, 0.5 and 0.7 mg L

CALCULATION

Mg NH;3-N L™ = Conc. In ppm x Vol distillate
Sample size
BIBIOGRAPHY

Standard method For the Examination of Water and Waste Water (1998), 20" Edition
APHA.

Method Ref. No: APHA-4500 NH.
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Appendix 2

List of flora and fauna before construction of wetland cells.

Flora Sp
Oil palm Nephrolepis
Rubber Stenochlaena ferns
Under-storey plants Clidemia hirta
Dillenia suffruticosa
Borreria latifolia
Alstonia angustiloba
Ficus spp.
Shade tolerant species Paspal njug
Ottochloa nodosa
Ischaemum muticum
Centotheca lappacea
Leguminous cover crops Pueraria
Centrosema
Creepers Mikania de
Passiflora foetida
Scamblers Asystacia intrusa
Melastoma malabathricum
Cyperus spp.
Aquatic flora Hydrilla verticillata
Ceratophyllum sp.
Najas sp.
Urricularm aurea
is flava
i_Qha anmnfolxa
horia hastate
Lugwigia hyssopifolia
Lemna sp. (duckweed)
Fauna Species
Rats Rattus rattus, R. ti icus, R. diardii
| Squirrels Callosciurus spp.
Shrews Suncus spp.
Porcupines stric brachyura
Scaly ant-eaters Manis j
Bats Cynopterus spp., Macraglossus SP.
Long-tail ] laris), Short-tail
macaques (Macaca nemesmna), Dusky leaf-monkeys
(Prebytis obscura)
Others Otters, Civet cats, Leopard cats
Wild pigs Sussrofa sp.
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Snakes

Naja naja, King cobra (Ophiophagus hannah), Python
(Python reticule

Birds

Sparrow, mynah, swxﬁ, magpie, robin, weaver bird, sun-
bird, Eagle, kite, pigeon, dove, parrot, cuckoo coucal
(Centropus sinensis) Kingfisher, bee-eater, swallow,
bulbul, night jar and jungle, moor hen (Gallinula
chloropus) and fowl.

Reptiles

Monitor lizards, frogs, toads, tortoises

Fishes

Snake-head (ikan haruan), cultured carp (grass and big-
head),Tilapia (Oreochromis spp), seluang (Rasbora
sumatrana), sepat ronggeng (Trichogaster trichopterus),
terbul (Osteochilus hasseltii), ikan putih (Puntius
binotatus), pelampung jarring (Puntius tetrazona), keli
(Clarias spp) and haruan (Channa striatus).

Insects

Butterflies, moths, bees, crickets, grass-hoppers,
tettigonids, praying mantis, beetles, flies, rhinoceros beetle
(Dryctes rhinoceros), palm weevil (Rhynchophorus
schach), cockchafers) (4pogonia spp.)
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