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35. Purpose of the project

This research project covered the peroid of May 1978 - April
- 1979, The lake survey ig carricé out the innér lake and the outer lake

with 40 samples. The purpose of the report are include :

35.1 To study the contents of some heavy metals in the lake
gsediments

35,2 To study the annual regime of nitrogen and phosphorus in
the bqttom.sediment and in interstitial water of'various
parts of the lake

' 35,3 To evaluated the significants of bqtfom sediments as
' source of the lake plants nutrients.

3%5.4 To study the physical properties 'of bottom sediments in
the lake

35.5 The baseline data for planning and developing the lake

environments,



The Characterization of the Lake Bottom Sediment is carried

out the inner lake and the outer lake. & parameter which interesting

are follwed,

36,1

36.2

36.3

6.4

3.5

3-

- +
Interstitial water : to determined Nwﬁos, N-MH ., P-P4

4
Fhysical properties : to determined water contents and
a Soil texture
Chemical properties : to determined Org-C, Total-N,
Total-P Heavy métal such as C4, Cu, Fe, Mn, Fb, 2Zn,
Te comparison of each paramenter by region and station
To study ratio of nutrient elements such as Qrg-C/N,

Org=-C/P and N/P
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37. yethodologz

37.1 Apparatus.
Analytical balance
Atomic Absorption Spectrophotometer
Blender with dispersion cup
Core sampler
Dissicator
Glassware
Hot plate
Hydrometer
Macro ~ Kjeldahl digestion apparatus
Macro ~ Kjeldahl distillation apparatus
Magnetic bar
Magpetic gtirror
Oven
pPH - meter : model PBL, Sargent - We;ch Scientific Company.
- Refligerator |
Spectrophotometer : mbdel CE 202 ultraviolet Grating Grating

Spectro-photometer Cecil instruments limited,

Hach dr/2 Spectrophotometer, Hach Chemical

Company.

Teflon cup
Thermometer

vacuum pump

“37.2 Chemical Reagents ..

Boric acid.AR.gradé, Mw,61.83, assay 99;5 % min,, Ajex chemical Ltd,

Sydney.
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Hydrochloric acid,, Mw,36.46, assay 36 % w/w, wt/ml 1.18 g., Hopkin
& William, England.

Hydrofluoric acid., AR grade, Mw.20,01, assay 40 % w/w, AJax chemical
Ltd,, Sydney.

Nitric acid, Mw 63.01, Ar grade, assay wt/ml 1/42 g, Hopkin & William,
England, |

Perchloric acid,

Sulfuric acid, Mw 98.08 assay 28 %, wt/ml l.ﬂd.g. Hophin & William,
Englﬁnd‘

Sodium hydroxide, Mw 40 Lab grade, assay 96 %, BDH chemical‘Ltd, England

Amminium netavanadate, ﬁw 1235.86, assay 99 %, Riedel-Dehaeﬁag Seelze-
Hannover, Germany

Ammonium molybdate,

Chloroférm, wt/ml 1,471 g;AR grade, Ajax chemical Ltd, Sydney

Copper sulfate, Mw 249,69, ﬁéb grade, assay 98.5 %, May & Baker Ltd,

‘England Ethenol, Mw 46,07, AR grade, assay 99.5 %, Ajax chemical Ltd, Sydney.
Eerrous sulfate, Mw 278,02, 4R grade, Mallinckrodt, USA.

Hydrogen peroxide, MW, assay w/v H_O 30 %, wt/ml 20°C 1,19 g., BDH

2
chemical Ltd, England
Nessler's reagent, Hach chemical company, USA
Nitra Ver 4 reagent, Hach chemical company, ush
Potassium dichromate, Mw 294, 19, AR grade, assay 99.9 %, Ajax chemical
" 1td, Sydney.
Pofassium dihydrogen phosphate,
‘Potaséium sulfate, Mﬁ 174.27, assay 99 %, May & Baker Ltd, England..

Phogs Ver II Powder rillow, Hach chemical company, USA,

'.Sidoum hexametarhosphate, BDH chemical Ltd, England,
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Zinc glanula, Mw 65,37, E Merck, Cermany.
'Bromocresol ¢reen, May & Baker Ltd, England,
Methyl red, May & Baker Ltd, England,

1~-1C0 phenanthroline, Mw 198,23, Riedel-Dehaen Scele-Hannover, Germany

37.3 Method and Frequancy to collect the sample

The top 0~5 cm. of Sediments with interstitial water are cellect 2
times per year in fAugust 1978, Januzxy 1979, with the Core sampler, Three sample
are taken for replication of a station.

The pH is determined immediatly, then the sediment is devided into two

portions, A portion of the sediment for analysis of interstitial nitrat nitregen

.interstitial ammonia nitrogen, and intersiitial phosphate phosphorus, is steriled

by chloroform about 40 cc, per 800 - 1,000 gm, of sample and transfer of polyethy-
lene bags, Stored at approximatly 4°C until analysis

Another portion of sediment is transfer to polyethylene bags and stored
at approximatly 4°C until it is taken to Laboratory, their portion sediment is

dried in oven of 105°C overnight. The dried sediment is ground until they pass

~trough a 0.5 mm . aperture screen., The dried powder is returned tc the oven an

addition hour. Nfter cooling in dissicator, it is transfered to wial and stored

‘until analysis,

37.4 Procedure
+

37;4.1‘§_§g4 : Determined by Hach dr/2 Spectrophotometer.
Reagent,
Nessler's reagent
Procedure

1, Take a water sample by £filling a clean 25-ml graduated

» cylinder to the 25-ml mark., Pour into a clean sample cell,



2., Measure 25 ml. of domineralized water by filling another clean
25 ml. graduared cylinder to 25 ml, mark. Pour the demincralized water into
another clean sample cell,

3, sing the 1 ml calibrated dropper, add 1 ml of NessleX'¥Peagent
té each sample cell and awirl to mix, A yellow color will develop if ammonium
nitrogen is present. Allow at least 10 minutes. but not more than 25 minutes for
the colore to fully develop and then proceed with Step 4

4, Place the sample cell containdng the prepared demineralized
water solution in the cell holder, Insert the Ammonium Nitrogen (Nessler'method)
Meter Scale in the meter and adjust the wavelsngth dizl to 425 nm, Adjust the
Light Control for a meter reading of zero mg/1

5. Place the prepared sample in the cell holder and read the mg/l

ammonium nitrogen,

37.4.2 g:ggg : Determined by Hach dr/2 Spectrophotometer.
Reagent .
Nitra Ver V Nitrate Powder Pillow
Procedure., |
1, Take a water sample by filling a clean 25~-ml cylinder to the
. 25 ml mark. Pour the sample in to a clean sample cell,
2, Add the the contents cof cne Mitra Ver V Nitrate Reagent Powder
Pillow to the sample cell, stopper, and shake vigorously for exactly one minute.
An amber color will develep if nitrate nitrogen 3s present, To allow time for
Q@ proper éolor development, wait at least 6 minutes but not more than 15 minutes
before completing Step 3 and 4

3. Eill ancther sample cell with about 25 ml of the original

SRR RN RS

" water sample and place it in the cell holder, Insert the Nitrogen Nitrate (Nitra

Ver v method) Meter Scale in the meter and adjust the wavelength dial to 500 nm,

_ddlust the Light Control for a meter reading of zers mg/1l




84

4. Place the prepared sample sample in the cell holder and read

the mg/1l nitrate nitrogen

—

37.4.3 2;294 : Determined by Hach dr/2 Spectrophotometer,
Reagent,
Phos Ver III Powder Pill-w
Procedure,

1. Take a watcer sample by filling a clean 25-ml geaduated

cylinder to the 25~-ml mark. Pore into a clean sample cell,

| 2., Add the contents of one Phos Ver III Powder Pillow and
gwirl to mix, A blue-violet colbr will develop if vhosphate is present. Allow
2 minutes for the color to fully develop and the proceed with Step 3

3. Eill another sample cell with about 25 ml the original water
sample and place it in tne cell holder. Insert the Phosphate (Phos Ver III
method} Meter Scale in the meter and adjust the wavelength dial to 700 nm, Adjust
Light Control for a meterreading of zero mg/l.

4. Place the prepare sample in the cell holder and read the mg/l
phosphate |

37.4.4 pH : determinc by glass electrode (ph-meter)

The determination of the hydrogen ion activity or pH of scil is
by for the most comhonly made scil test. It is widely used by soil testing labo-
ratdry and county agents for estimating the lirme nceds of soil

Sorensen {1909) define pH as the negative logalithm of the
hydrogen fon concentraticn, In as much as hydrogen ion concentration is actually

measured by potentiometric methed. The pH is more cor rectly defined by the

following equation :

pPE =« log aH+ = -~ leg CLI+°fH+



- of 1 NK,Cr.0
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Reagents.

Buffer solution pH 4, 7.

ﬁfocedure.

Standardized the meter by immersing the electrode into a standard
buffer sclution and setting the indicator needle to the pH of the buffer. Then
rinse the electrode throroughly with distilled water and check the instrument
with a second buffer solution and rinse the electrode again with distilled water.
In subsequent measurement of\sample.

37.4.5 Organic Carbon : determined‘by Walkley Black méthod.

oxidizable matter in a sample is oxidized by Crzog_, and the

reaction is facilitated by the heat generated when 2 volumes of sto4 are mixed

with 1 volume of 1 N K2Cr207 solution. The cxcess Cr20§' ig determined by titration

with standard FeSO, solution and the guantity fo substances oxidized is calculated

4

from the amount of Cr?o7

reduced,

Reagents.

Ferrous sulfate (Eesof.7H20) solution, 0.5 M, : Disseled 69.5 g,

of AR grade Feso4.7 H20 in water, add 15 ml of Conc.H 504, cool the sclution, and

2
dilute it to a volume of 1,000 mi. tandardize this reagent daily trtration with

standard K2C1207 solution,

Potassium dichromnte (K20r207) 1 ¥ s bisscled 49,09 g. of AR grade

R,Cr,0. (dried at 105°C) in watex and diluted the solution to a volume of 1,000 ml,

1 - 10 phenanyhrolinc -~ ferrous complex (Feroin), 0,025 N ; Dis-
soled 14.85 g, 1 - 10 phenanthrolire monchydrate and 6.95 g of FeSO4.7H20 in water
and dilutc dilute the solution to a veolume of 1,000 ml,

Procedure.

Grind the sample to pass 0.5 mm sieve avoiding iron or steel

mortar, Transfers a weighted samplein to a 500 ml Erlenmyer flask. Add 10.0 ml

2 7

, and swirl the flask gontly to disperse the sample in the solution



Then raéid add 20.9 ml. of Conc.HzSGé,'irrrneda‘.atlgr strirl tﬁe ’E_a.sk dentl_y until
sample and reagents are rixed, thew mor: viborously'fcr a2 total of 1 minute.-nllcw
“the flésk to stand on a sheet of asbestos fny alout 30 minutes, Then add éOO_ml.
of water to the flazk. 248 3 ~ 4 frxor of Tarxnin, and titrate the sarple solution
with standard FeSO4 soiutinn, 2otaw eidoeint, the oolor Czanqe‘sharrly from blue
to red.

Calculate the resuliss cucovdine to the fellewing formula, using a

corraction factor £ = 1,33

2. ‘
(meg. Cr. %, ~ meg. T240,) » 0,002 x 100 = f
2] A

Org-C % 2

gremes water - frae cammle

37.4.6 Total Nitrogen determined bv Kieldahl nitroaen mothod

The Kjeldahl mwethod, the M in the sample is converted to ammonium
+ , . . ) , :
(NH4) by digestion with concentrated H2504 and the ammonium iz datermined from
the amount of NH, liberatad by distillation of the dicest with alkali.

Reagents.

Boric acid-indicator solution ; Tlace 80 g. of pure H3803 in a

liter flask marked to indicated_a voluwe of 4 liters, add about 3,800 ml. of water
and heat and. swirl the flask until the ?.—:3303' is dissolvzd, Cool the solution and
add 80 ml. of mixed indicater sciutien prewered by dissolved 0,099 g. of Bromocresol
green and 0.066 g. of Methyl red in 100 rl. of Ethanol. Then add 0.1 N NaOH

cautiously until the solution assumes a reddish ~urrlc and make the solution to 4

liter by addition of watcr

Copper sulfate (Cusn,.5H, 0)

Mercuric oxide red (HcO)
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Potassium sulfate (Kzsoé)

Sodium hydroxide (NaOH} Approx 10 N : Place 4.2 Kg, of NaOH in
10-liter Pyrex flask, add 4 liter of water and swirl the flask until the alkaline
is.dissolved. Cool the solution, make the solution to 10 liter by addition of
COZ-free water,

Standard sulfuric acicd.,

Sulfuric acid (stoé) Conc.

Procedure.

Place a sample containing abouwt 10 mg. of N in a dry macro-Kjeldahl
flask, add 20.0 ml. of water ; and, after swirling the flask for a few minutes,
allow it to stand for a further 30 minutes, The; aédd 10 g. of K2804, 1g. of CuSO4
2 g. of HgGO and 30.0 ml. of Conc H,S0, and heat the flask cautiously on the
digestion stand. when the water has been removed and frcthing hias ceased, increase
the heat until the digest clear, and there after boiling the mixture gently for
5 hours, After completion of digestion, allow the flask to cool, and add about
100 ml, of water. Then cool the flask under a cold water tap, and transfer the C
contents to 800 ml. Kjeldahl flask for distillation. Four washing of the sandy
residue with SO ml, of water to determine the ammonium~N liberated by distillation
Place a 500 ml, Erlenmyer flask ccntaining 50 ml. of H3Bo3 indicator solution under

the condenser of the distillation apparatus so that the end of the condenser is

below the surface of the H_BO_, then pcur about 150 ml. of 10 N NaOH to distillation

373"
flask, Attach the flask as quickly zs posible to the distillation appayatus.
When about 150 ml. of distillate have been collected, remove the Erlenmyer flask

and stop distillatien,

Determine ammonium~N in the distillate by titration with standard

H, S0
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37.4.7 Total Fhosphorus : determined by anadomolybdophosphoric yellow color

method.

Most so0il P determinations have two distinct phases, First, the
preparation of a solution containing the soil P, and second, the guantitative
determination of the P in this solution. The choice of a colorimetric method
for determination P depens on the concentration of T in the solution, the con-

centration of interfering substance in the solution to he analyzed.

The two most widely used method for extracting the total P from
soils are digéstion with HC1O4 and fusion with Na2c03. The recommended procedure
involves HClO4 digestion of soil followed by a colorimmetric determination of

the P in the digest., The digestion procedure i3 prefered because of its simplicity

and adaptability as a routine procedure.

The determination of total P by vanadomolybdophosphoric yellow
color method in Mitric acid system, the exact nature of the yellow chromogen of
the vanadomolybdophosphoric system is not know, but tﬁe color is attibuted to
substitution of oxyvanadium and oxymolybdenum radicals for the Oxygen of PO4 to
tive a hetercpoly compound that is chromogenic. The advantages of the method
are extreme simplicity stability of color, freedom from interferenes with a wide

range of ionic species in concentration up to 1,000 ppm,

Reagents,
Nitric acid - Vanadate - Moljbdate reagent : solution A is prepared
by dissolving of 25 g. of ammoniur molvbdate in 400 ml. of water. Then solution B
is prepared by disseclving 1.25 g. of armoniun metavanadate in 300 ml. of boiliqg
water., Solution is cooled and then 25C wl. of Conc. HNO3 is added and the solution
18 again cooled to room temperature. Einally solution A is poure into solution B

and the mixture is dilute to 1,000 ml.
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Stock Standard 100 me. A solution-; dissélve 0.4393 g. of KH2P04
in distilled water, dilute the soluticn to 1,000 ml,rwith distilled water
Perchloric acis (HC104) 50 %
Procedure,
Mixed 2.0 g. of finely sample with 30.0 ml. of 60 % HC1O, in a
250 ml. volumetric or Erlenmyer flask, Digest the mirxture zt a temperature a
few degree below fhe boiling point on a hot plate in a ﬁood until the darﬁ color
due to organic matter disappears. Then contipue heating at the boiling temperature
to the sides of the flask. Occasionally shake the flask ; cool the mixture, add

distilled water to obtain a volume of 250 ml., and mix the contents. Allow time

for the solid material to settle beforc before takino an aliquot.

Pipette an aliquot { 25 ml,) of the solution into a 50-ml.
volumetric flask, 10.0 ml. of nitric-vanadate-molybdats reagent is added, and the
solution is dilute to 50 ml. with distilled water and mixed well. The color
develops rapialy but usually vead after 10 minutes to assure full strength, The

color is read in the spectiophotometer with a light maximum at 470 nm.

37.4.8 Heavy metals : determined by Ntomic Ahsorption Spectrophotometer.

The sample scolution is aspirated into a flame, the element must
be converted to the atomic vapour state, most of the atoms in a flame remain in the
‘ground state and it is these ground state atome that are measured in atomic absorption.
As the name implies, this is accomplished by measuring the amount of radiation from
the source that is absorbed by the atome,

The absorption follows Boer's law, that is the zbscrbance is
directly proportional tolthe path in the flame and to the concentyation of atomic
‘vapor in the flame. The path lenqgth can be held coastant and the.concentration

of atomic vapor is directly proporticnal to the concentration of the analyte in
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the solution being aspirated. The procedure used is to prepare a calibration
curve of concentration in the soluticn versus absorbance.
Reagent.
Hydrofuoric acid
Perchlioric acid,

Hydrochloric acid (1 + i)

Procedure,

Digestion the . sample with HE + HC104 (1 :+ 1), ratio of sample

per acid is 1 : 10 in Teflon cup at 250°C untiled sample is dried. Add the acid

- in again in ratioc 1 : 5 and heated at 250°C untilled sample is dried. Cool the

PRt R SR e s T AT

sample and add HC1 + H. 0 (1 + 1) in ratic 1 : 5 then heated again untill sample

2

is clear, cool the sample and dilute with demineralized water to the mark volume

Determined the element with Atomic Absorption Spectrophotometer,



38, Results and Discussion

Interstitial water

- + -,
The range and average ccncentration of N-NO3, N«NHa and PWPO4 in
the interstitial water of the Lake Bottom Sediments (August 1978) are presented

in Table 32 and Table 40

_§:§9; ; The average concentration of nitrate for th? whole lake =
as well as for The Region 3 and greather than Recion 1 But less than Region 2
{Fig. 306), the maximum'value of nitrate is 15.84 ppw. at station 13 and a minimum
is 0,90 ppm. at station 1l. At station 13, 19, 22 and 3% in Region 2, the value

is higher than the criteria value for water supple (Health) of U.5.E.P.A. (10 ppm)

Nitrate is one of five forms of nonaaseous, conbined nitrogen {(amine
and amide groups, ammcnium, nitrite and nitrate) are important in the nitrogen
cycle. The nitrate ion is formed by the complete oxidation of ammonium ions by
soil or water microsrganisms, nitritc is an intermediats product of this nitri-
fication process. 1In oxygenated natural water systems nitrite is rapidly oxidized
to nitrate. Growing plants assimilate nitrate or ammenium ions and convert them
to protein, The major point scurces of nitrogen entry into water bodies are
municipal and industrial wastewaters, septic tanks, and feedlct discharge,
Diffuse sources of nitrogen include farm-site fertilizer and animal wastes, lawn
fertilizer leadeate from waste disposal in dumps or sanitary land fills, atmos-
pheric fallort and losses from natural scurces such as mineralization of soil
organic matter.

4

N-NH  : The value are diffcrerce by each region, the outer lzke is

4"
greather than the inner lake (Fig, 306). The maximum value is 4.0 ppm. at station

4 and minimum is 0.15 ppm. at station 6 and 10,

Ammonium ions were produced from ammonia jon to reacts with water,
The equilibrium for this chemical species can be expressed in simplified form

by the equation.



i, +
Nh3 H20

+ -
1.0 s=—=sc—== + OH
NHB JH 5 T NH(1 I3
The toxicity of aguanus solutions of ammonia is attributed to the NH3

NH+ and OH The

species, Because of the equilibrium relationship among NHBr )

toxicity of ammonia is very much dependant upcen pH as well as the concentration
of total ammonia. Wuhrmann, et al {(1947) =o concluded that NH3 fraction was toxic
+

te fish and that the NH4 fraction had little or no toxicity.

-+

In most natural water, the pH range is such that the NH4 fraction of

ammonia prodominates, However, in highly alkalinity water,

2;292- : The average concentration of phosphate for thé whole lake as well
as for all sub-region, The miximum value is 0.74% ppm. at station 13 and minimum
is 0,03 ppm, at station 33

Total phosvhate phosvhorus eoncentration in excess of 100 ug/l P. may
interfere with ccagutation in water treatment plants, when such concentration
exceed 25 ug/l at the timec of the string turnover on a volume -~ weighted basis
in lake, they may occasionally stimulated excessive or nuisance growths of algae
and other aquatic plants., Aalgal growths impart undesirsble tastes and odors to
water, interfere with water treatment, become aesthetically unpleasant, and alter
the chemistry of the water supply. They ceontribute tc the phenomencon of cultural
eutrophication.

Phosphate and nitrate are key limiting nutrient in oligo trophic lakes
and that their introduction will often initiate eutrophication, Most Phosphate
which enters water courses frem human and agriculture sewage and industrial effuent,
The leashing of phosphate fertilizer is prepably insignificent in most areas although
surface run-off, after sudden and high rainfrll, may tiansport phosphates to water
courses, As little as 0.0] »pn, phosphorus will initiate eutrophicaticn if other
nutrients are in =2xcess. However, as “background” scluble phosphate level are often
in excess of this (0.5 ppm.), nitrogen is probably the major factor, at least in

the early stages of eutrophication (N:T = 15:1)
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the solution being aspirated., The procedure used is to prepare a calibration
curve of concentration in the soluticn veisus absorbance,
Reagent.
Hydrofuoric acid
Perchioric acid.

Hydrochloric acid (1 + 1)

Procedure.

Digestion the. sample with HE + Hc104_ {1 : 1), ratio of sample
per acid is 1 £ 10 in Teflon cup at 250°¢ untiled sample is dried, Add the acid
in again in ratio 1 : 5 and heated at 250°C untilled samwle is dried., Cool the
sample and add HCl1 + H20 {1 + 1) in ratio ‘1 :+ 5 then heated again untill sample

is clear, cool the sample and dilute with demineralized water to the mark volume

Determined the element with Atomic Absorption Spectrophotometer.
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38. Results and Discussion

Interstitial water

, - + -,
The range and average concentration of N—NO3, NwNﬁg anad P~P04 in
the interstitial water of the Lake Bottom Sediments {August 1978) are presented

in Table 32 and Table 40

_g:ggg ; The average concentration of nitrate for the whole lake =
as well as for The Region 2 and qfeather than Recgion 1 But less than Region 2
{(Fig, 306), the maximum‘value of nitrate is 15.84 ppmr, at station 13 and a minimum
is 0.90 ppm. at station 11, At station 13, 19, 22‘and 3% in Region 2, the value

is higher than the criteria value for water supple (Health) of U.5.E,P.A. (10 ppm)

Nitrate is one of five forms of nongaseous, conbined nitrogen (amine
and amide groups, ammcnium, nitrite and nitrate) are important in the nitrogen
cycle, The nitrate ion is formed by the complete oxidation of ammonium ions by
soil or water microorganisms, nitrite is an intermediats product of this nitri-
fication process. In oxygenated natural water systems nitrite is rapidly oxidized
to nitrate. Growing plants assimilate nitrate or ammonium ions and convert them
to protein. fThe major point scurces of nitrogen entry into water bodies are
municipal and industrial wastewaters, septic tanks, and feedlct discharge.
Diffuse sources of nitrcgen include farm-site fertilizer and animal wastes, lawn
fertilizor leadeate from waste disposal in dumps or sanitary land £ills, atmos-
pheric fallort and losses from natural scurces such as mineralization of soil

organic matter.

+ .
N--NH4 : The value are difforence by each region, the outer lake is
greather than the inner lake (Fig. 306)., The maximum value is 4.0 ppm. at station

4 and minimum is 0,15 ppm. at staticn 6 and 10,

Ammonium ions were preoduced from ammonia ion to reacts with water,
The equilibrium for this chemical species can be expressed in simplified form

by the equation.
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294

+ ua
Mi 4+ H O s === NH, + O}
iy L0 === NH, H 0 === gt O

The toxicity of aquaous sclutions of ammonia is attributed to the NH3
4 -
species, Because of the cquilibrium relationship awong NH3, NH4 and OH The
toxicity of ammonia is very much dependant upcn »H as well as the concentration

of total ammonia., Wuhrmann, et al (18417) so conclveded that NH3 fraction was toxie

3 + . 0 L] 1
to fish and that the NH4 fraction had little or no toxicity.

. +
In most natural water, the pH range is such that the NH4 fraction of
ammonia prodominates, However, in highly alkalinity water.
PP
4

as for all sub-regicn, The miximum value is 0,74 ppm. at station 13 and minimum

-

The average concentration of phosphate for the whole lake as well

is 0,03 ppm, at station 33

Total phosvhate phosvhorus concentration in excess of 100 ug/l P. may
interfere with cocagutation in water treatment plants, when such concentration
exceed 25 ug/l at the time of the spring turnover on a volume - waighted basis
in lake, thef may occasiorally stimulated excessive or nuisance growths of algae
and other aquatic plants. BAlgal growths impart undesirable tastes and odors to
water, interfere with water treatment, become aesthetically unpleasant, and alter
the chemistry of the water supply. They contribute tc the phenomenon of cultural
eutrophication,

phosphate and nitrate are key limiting nutrient in oligo trophic lakes
and that their introduction will often initiate eutrophication, Most Thosphate
which enters water courses frem human ond agriculture sewage and industrial effuent,
The leashing of phosphatc ferxtilizer is propably insignificent in most areas although
surface run-off, after sudden 2nd hich rainfrll, may transport phosphates to water
courses. As little as 0.01 ppm. phosphorus will initiate eutrophicaticn if other |
nutrients are in esxcess. However, as ‘background"” scluble phesphate level are often_
in excess of this (0.5 ppm.), nitrogen ig probably the major facter, at least in

the early stages of eutrophication (N:p = 15:1)



Lake Bottor Sediment

FPhysical nrovertics

bange and aversae nercertage of water contents and & soil texture of the

Lake Bottom Szdiments are showed in Tabl: 54 and Takle 57

Water Countznt ¢ The sverace verzentsre of vater contents for the whole

lake as well as for all sub=-reqion. The rwaximur wvalus is 19,64 % at Station 4 and

wminirum is 37.79 & at ltation 38 {Figure 132)

A Soil Texture : [I. comparasion of zand, siit, clav kv recrion are showned

in Fig. 133 Silt ie a major predorinant, I cercentate of clay Zor the whole lake

at well az for sub-resion and the minimur waluz of i is O at =taticn 20, 25 and

the maxirmum value is 289 % a2t station 6.

Chemical propertics

Pange and average of pH is chovmed in Teblo 32 to 49 Pvérage nH of the
‘Tole Lake as well as tor all sub-recien, The wmarirum velue is 8 at station 2
and minimgm is 5.5 at staticn 17 (Fiq. 287) pll station, »F is near 7 excent
etation 2 and 17. So that, »H of Bottom Sadiment in varius mert is neutral,
because of for rractical purncse so0ils betwaen 2H £,.6 - 7,3 are considered neutral.
The effeoct of 30il ¢H are kiological. Some oraaniusms have rather small
tolerance to variation in pH. Terhan: the arostact roneral inflvene of pHE on

plant orowth is the z2ffect of P on the avails~hility of nutriant.

Nutrient claments
rance and avarace oconcentration of mMro~(, *otal nitrogen, total
phosphorus in the Lake Dottor Cadirents [Fucust 78 sud Januvary 79) are shomed

in Table 32 to Table 408 .

Org-C : The overage percentage of Ora-C Ffor the "hels Lake and sub-
region in January's soevple is wora than in Pucuttte szenle excent veriond (Fir,

Fa o R oee)

T
i}

2 and rminimuar iz 0,48 o at

0

135) The maximum valus of Qra~C is 2,04 & at o

L

Tatle 33 vwhile the maxirar for Janusry's sarole

18]

station 17 for rucust's sarnl

o

is 3.0 % and minimgm is Q.58 ot staticn 10, 20 resrmoctiwvely,

Ore-C is one in many sart: of organic matter ir Sediment. s the rock

and mineral of the ecarth®s crusth decornoscd, mincral slement vere made available

te rlant., AC the sunole of zvailakic risnt nutrients in the $o0il increased, the

accurulaticn of seoil orvanic vatter incrzased accord’naly This copditions continuad

ached at vhich the ratoe 2f orcanic mattsr accunulation

(3

until »sn ecuilibrium 7as 1
was ecqual to the rate ~f dacorpose. D factors that inflence the arennt of organic

matter in soil including climate, wegstation Araincco cultivetion, soil texture ste,
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Tot~>l Nitrocgn : The average of fotel-1” for the "hole Leke ~nd all sub-
region is incrossed 2xecept Togion 3, as cars an Oxg=-C The ravimur volue of totol=N
is 784,0 pom, and minirur 43 266.,0 nom, at “tation 33, 3 resnectivzle for hugust's
sample, While Januarv's zapple, reximee valus is A75.0 nre, »nd minirur is 154,0 pom,
at station 23 and 31 resczctivaly. (Fic, 126)

Mitrogen, as a oy commeoncnz of rugliic “nd preteins, io an element

essential to all living thinvs, 1% 1o, Mowover, in eant instances, ~vailable only

at sub-optimal levels, By aveilsblits wo «sen ths nltroren vhich at anv one time

is in a form that is seadilyv Alcoybod ho the rioat =usty, (ussuwally as nitrate).

The owerall levels of nitrocun iw th: hieschove »zo well in evcess of plant and
animel requirrents. Tt i useful ~t taiv ~ioara te ouvtlire the madior micronioloadical
and biochericel mechanisms by vihich 2n wravail-bla Sors of nitrosen may be tronsformed

to an availsble one during the cnurse of the nitrocen o cole

-
t

Feduced MNitrooan in Animal, ITin

and Microbial Orsanie ‘latter
F-

Immobilizatio Fixation *rmonification

Denitrification,| Mitrooan Prronis '
Nitrate )| Gasses

Mitrification Mitrification (1)

Mitrite

The supply of nitrocen to hirhay »lrnts: ie ~lmozt entirely co trolled by
terestrial and aquatic microorcanisms., There ars fi-= distinct but inter-related
components of the nitrocon cvecle ammonification or riner~lization, nitrification,

immonilization fixation =nd denitrification,

Total Fhosphorus : The averace of total rhesvhorus for the Whole Lake

ané Inner Lake are increased (Fio, 137) the maximus volue of respectively for
August's sample, While January's sarrle, marvimum value ir 372,08 pom. and minimum

is 50.55 ppr. at station 3,25 resmectively.



Thosohorus is » corronant of nucleic ncids, phosnhelinids, inositol
vhosphrtes, suaday phosphates, coenzywes, atc. Tlent residuns may contain up
to 0.5 % rnhosphorus and, in toto, phosthorus of orgenic origin origin (elants,
microbes, anirals) eontributes wp to 70 % of thst alerent in snil Tlonts are,
for the most »art, unabls o teke un crg=nic phosvherus and only utilize it

in an inorganic¢ solybls forr =zuch ~e orthovhosvhete (H?POA)
. - Cd

vhilst there is wotentially prlentv of rhesrhorvs in soils, much of
it existe as insoluble incrasnic complewes with iron, mammesium and aluminiur,
especially at acid r¥. I's a result, even soils with high vhosvhorus levels

may sunport crops with a deflciency of vhozrhorus

Cowwleyad Thesphorvs in Animal, Plant

and Micronial Trasnic Matter

Trmobilization Mineralization

W

]Available Thosphorus

1

Cridation

. Zolvilization
Reduct.ion

y
Inorganic Insoluble Phosphorus

Unlike nitrogen, phesphorus does not underco any valeney changes
during assimilation and enter:c into organic combinations & vhosrhate. Mor
is it likelv that chances occeour durine organic metter degradation, This lack
of volatility and reactivity cof vhozrhorus nroduces a sorewhat Lipited and
less spectacular biological cvcle then that ©f nitrecen, The involvement of
50il micro organisms in phesphorus transforrations mary ipeclvde : (2} chanaina
the solubility of inorcanic phosphorus, (b)'mineralizing oraganic raterial to
releasse orthorhosrhats, (o) cénverting available phosphorus o microbial

preteplasm (immonilizaticn), and (3) oxicdaticn and §@dnction reactions.
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The ratioes of 2rg~C/M, Cra-C/T and N/P

Range and average ratic of Or=—C/Y, Sra-C/P and ¥/T for the Lake

Bottom Sediments {Aurust 78 andé Jarumary 79 ars shovaed in Table 33,

om:cgn : The snnual averane of N-n-C/Y for the 'hole Like and all
sub-reaion are increased 'hilc tha cuteor lake is congtant because of the value
of the Inner Lake is increased. "h: Inner Tas ohich éivided te "egion 2, 3

is onstsnt, “tehlc 33} The maxirue value

2]

Region 3 is increased but legion
is 45.38 and minimmm is 10.55 -t stotion 3, 36, for "unenst's sarmrle, respectively
while the maximum value is 53¢,7° ard =inirw~ 93 11.0% ot station 17, 31, respectively

for January's sarmple (Fic. 138).

Org-C/F : The annual averace for the hole ILske is increased, as well
as for all sub-remion for “ugust's samelz, and the pavirum valve is 226, 38
minimum is 20.07 at ctation 33 and 5 resuoctivelnw (0iq 206), while the January's
sample, the mavimum value is 463.38 and ~inirum is 19.05 ot station 10 and 19

resvectivelv. (Fis., 138)

N/F : The annual averesge for the hole Lake and sﬁb-reqion are increased,
except region 3 (Table 33)., The maxirum value is ©.19% 2nd minimum is 0.97 at
station 30 and 3 respectively for Auqust's sample vhile Jaﬁuary's gsample, the
maximum value is 13.85 and minimun is 1.40 at station 24 and 3 fespectively
(Fig. 138).



Heavy metals

The result in prm mer dricd welsht of the Lottor Sadiment by Fegicn
(hugust 78 are showned in Trile 34 and Takle 48, =Snrichmont of heaw metals
in the Dottom Sedimant of th: Mmtoer Lake is oreather thzn the Inner Lake vhile

Cd. and Cu is amaual {spnroximately) . sao Fig., 139,

Cd. : The maxirum velue ¢ 16.10 nom, ~nd sinipur is 1,90 opr, at
station 2 and 9 rospsctivel’,

Cu. : The maxirus valve is 269,20 rom, -nd =inimur iz 130,60 »orm,
ot station 4 and 2 rasnoctivaly,

Ee., : The maxirum value is 43,510 nom. and rinimurm ig 16.000 ppm,
at station 32 and 33 resreectively,

Mn. : The mesxdimum value is 733.50 orm, end minirur is 199,80 npm,
at stmation & and 38 roguoctively.

Pb. : The mavirmum value is 78.59 nrm, and minirum is 31.50 pow, at
station & and 33 ressechively.

Zn. : The nadyan value is 88.60 rrer. snd minirum is 29,00 ppm. at

station 4 and 32 resvectivelv,

Uzing the "Clev univer=al standard" for comnarison, heceuse of no

referance hackaround drnte exist for Leks Sonekla, The follovine drta are in

wng/l,

Location ¢ Cu Fe Mn b on b3 3
Lake Sonakla a 125 2e812 364 33 53 471 144
Laguna de Bay - 135 51000 1500 37 446 2100 129
Meralco - %4 2c000 - 21 98 1250 3%
fan Pedro - 130 47003 1100 L1 421 - 40
San Cristobal - 118 37000 - 70 121 - 14
San Juan - Be 31000 - 17 118 - 51
Santa Cruz - 54 30000 - 23 il - 61
Clay Standard - 45 - 850 20 ok - -

The finding con be summarize as follows ;
1. The Cu content in the Lake 3edirent of 125 ma/ke is 4.3 times

hicher than the clav standard



2. The Pbh content in the Loke Sodirment of 53 me/kg is 2.6 times
higher then the clay standard

3, The Mn, Zn content in the Loke Sadiment of 364, 53 mg/ke is 1.8,
2.1 tirmes lower than the clew standard

4. The elamont Th, Cu arc in 21l sicficentlv hicher then the clay

standerd,

The followinr tahle shovs bagkaround drta Tor towic trace element in

sediment cores of 6 major likes in me/Xko »

Lialie Lirie Tiak s Lzke Loka Laguna Lake

Constance Michigan Monoa Yashinoton Fric de Bay Songkla
rb ' 10 40 14 20 - 37 53
Cu 30 22 15 18 115 195
Zn 124 129 15 €0 7 446 53

The dot~ ghow a wide variatidn of the concentxrtions hatween these
lakes. ITn comarison (last cclumn), the Zn concentration in the Sediment of
Lake Songkla Fail in the middle range of these lakes., Hewever, the concentration
of b and Cu in the Sodirent of Lake Songkls is 1.4 ~nd 1.7 times higher than

the values found for the Lacunade Pay.
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32, Surmayy and conclusions

Characterization of the lake songkla bottor sedirments nroiject, to study
about nhvsical nroperty such =5 wator contents and a soil texture of the sediments
and chemical propertyv such as nutrient eloments =nd hoawy metsls., Interstitial
water is investigatsd » nutrients such as nitrate, arroniur and rhosvhate. The
study is considerad € mart:, Tecion 1 (Cuter 1ﬁka)f.Fecion 2,'Reqion 3 which
Regicn 2 and 3 is 2 swhrrociorn of the Ifrner leke., rnd tha Vhole lake,

Lake Songkla, n lacoonal 1-¥e of Southern ‘thailand (1000 4' ¥ and 70 5' W)
has a water surface area about 1051 kmz ~nd a waterchicd is ~lmost 7,800 kmz.,
located in three 2djacent provinco = Mrkhon Sithammarat, Theattalung and Songkla.
The lake is very shallow, zhout 1 = 2 rr. and flat “ottnp,

This study is carries out the whole lzke with 20 sarple (Pucust 78 and
January 79). The samle are collect with core sampley, pH is immediatly and
divided the sawple into two portions., 7 portion for =nelvsis of nutrients in
interstitial‘wate:, is steriled by chloreforr and storecd at enoroximatly 4°C.
dnocther portion is transfer to nolyetholene beous and stored at 4°C, dries in ovan
at 105°C overnicht and cround until they oaess trcuch a 0.5 rw., The dries vowder
to the oven an addition hour, after coolinr~ in diswxicator to stormd in P V € vial
until analyses

Methodoloay to analysés - nutrients in interstitizl water were determined
by Hzch dr/2 Spectrovhotometir. Sediments, Oro- vas deterrmined by Walkly Black
method and revorted as a parcentane of the salé-free drv veiocht., analyses of total
nit ~wen and total phosrhorus vere determined by “acro-¥jeldahl Mitrooen and
Vanadomblybdophosphoric vallow color method resmactiwvelv., heavv rmetals were
determined by Ntomic hbsorptidn Spectrovhotometar, & =arnle to anslyses were

homooeneous bv a mixed of hvdrofuworic acié 2nd ocerchleric acid,
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The results ore showvned of Lumvust's samele okeeot the nutrientsalaments

in zedirents ére shownad ﬁf Tonuory's carrle nlan,, in terr of drv weicht, Nutrients
in interstitial water of the cuter lrke is nrnnﬁher ﬁhan the inacr lzke except
nitrate Thosnhatae of thelwhcla lzKe 25 will »2 all suk-1rncion while cwmenium 18
vary. Sediments, vater continke snd ph are alm:=t ecual by each reaion, =H of
sedirents in varinus_narts s onevtrel,, A tevturs, silt io A mador compeosition and
cley of various parts are eonstant., thoe putriant eclewrents, Orag=-C and total nitrogen
2rc trend to increasinqrwmile tntal.phdsphnruq i~ conetant., ~nd 2n enrichment of
‘nutrient for the oﬁtér leke nre greather than the inner l-ka,, heaﬁy wetals,revery
2lerent conceﬁtrate for tho outer lake i3 rore than the inner lake and are content

in normal range cxcent soire elerment are too hich concentrate such 28 Cu and Pb.
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40. Pecommrendation

Characterizaticn of the lake bottom sediment vroiect had to be comnleted

within a short nercid and snothor parameter which oan be te affect a environment vwere

not investigated, Sothet for the futur~ study, it should

40,1

A0.2

40.6

to analysc chlorinated hydrocahen rnd heavy metals which to impact

a2 food chain, in term of cextrectable and total concentration.

to study = distribution of the compeund and the elements in soil
orofile

to analvaae N-MO available in =edironts

3

W4 to analyse total F and total T in intaerstitial vater

to study 2 corelation of rutrient elerents and heavy metale between
overlyinq water, interstiti~l water and sediments in these region,

to study ancther thvsical rropertiaes,
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