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Reformulation of Environmental Management
at Songkhla Lake in Thailand:
Sediment Bio-assessment and the Integration
of a GIS Database in Mitigating
Environmental Degradation

by Siriporn Pradit
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: Songkhla Lake
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& Sediment samples

* 44 stations 1n Lake
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Sediment characteristics

Measurements Methods

Sediment grain size hydrometer method (Gee
and Bauder, 1986)

Organic Matter(OM) Walkey-Black method
(1947) as described in
Loring and Rantala
(1992) and Schumacher
(2002)

Total Acid Volatile Sulfides | H,S-absorbent column

(TAVS)

Elements (Co, Ni, Cu, Zn, (HR-ICPMS) (ICP-AES)

Cd, Pb, As, Fe, Mn, Al)
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Sediment OM and TAVS
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The OM in the surface sediment The level of TAVS in the surface sediments
ranged from 0.68 % to 10.9 %. ranged from below the detection limit
to 5.7 mg g dry wt
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Trace element concentrations of
I ake sediments
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Exceeding SQGs (Sediment Quality Guidelines) were observed at different stations.

At the mouth of the Samrong canal, values exceeding the SQGs were observed for
Cd, Pb, Cu, Zn, Ni and As.
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Sediment Toxicity Tests
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& Test organisms

Apseudes sapensis
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Sediment Toxicity Tests

& Acute test (96 h) & Chronic test (28 d)
* USEPA methods * USEPA methods
* Static test * Static-renewal
e After 96h, the number of * After 28d, the number of
living and dead Apseudes living and dead Apseudes

sapensis was recorded sapensis was recorded



Sediment Toxicity Tests

& Acute test (96 h) & Chronic (28 d)
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° Static test e Static-renewal

* After 96h, the number of e After 28d, the number of
living and dead Apseudes living and dead
sapensis was recorded Apseudes

sapensis was recorded



% Mortality +
Il °~-mor_acute

[__] %mor_chronic |-

/\/ Main canal

| [ Island

[ ] Songkhla Lake
Stream

[ ]SLB +

Results

Mortality (%)
Acute Chronic
(96 h) (28 d)
Control 6 17
U-Taphao 32 50
Phawong 34 41
Samrong 89 77




Socio-economic assessment of study sites

& Target population & Target population
* Local Fishermen * Secondary students
e 13 districts (N=365) * 13 schools 1n 13 districts
(N=387)
District — Suib—district
Vil District —— School
. |
Flsheimen house Secondary students
Family head . . _
Pick up the questionnaires
Interview







Sediments impact

Lake sediment

Lake water are a

(year) | fish catch (%) are a problem (%) | problem (%)

Yes No High [M,L,N High M,L, N
20-30 |59 41 7 93 63 37
31-40 |70 30 13 87 57 43
41-50 |76 24 16 84 50 50
51-60 |75 25 11 89 55 45
>60 72 28 24 76 52 48




General problems of
Songkhla Lake

*Decline of aquatic species
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*Decline of aquatic species
eSedimentation

*Sedimentation

*Fishery and culture overdone

*Significantly enriched in trace
elements

*High Sulfides

*Highest mortality of

Apesudes sapensis at Samrong

ST

AT




Proposed management strategies

Prevent further chemical contamination of Lake’s
sediments by law enforcement.

Create a better management of the intensive
stationary fishing gear zone by law enforcement.

A joint management team involving fishermen,
an ecology manager, a water manager and

sediment manager should be created for lake
restoration.
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