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Pollutant loading assessment impacted by community-based
utilization on aquatic ecosystem in Nong Leng Sai, Phayao province
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ABSTRACT: The current study aimed to assess water pollution through the exploitation of branches water flowing into
Nong Leng Sai wetland. Information on community-based patterns of water utilization was standardized information
gathering questionnaire. Simultaneously, water quality surveys were carried out every 2 months during January to
December 2016. Data were collected from 7 stations in the middle zone of Nong Leng Sai as well as from 7 branch
creeks that carry pollution loads from the Nong Leng Sai watershed communities. Data for types of stationary sources
that generate routine release of pollutants were collected at 15 water quality sampling stations. The results showed
that community sources were the predominant cause of high level of NH,-N (32.55 mg/l) and PO *-P (16.86 mg/l),
by surface water quality standard should not exceed 0.5 and 0.4 mg/L, respectively. Total Maximum Daily Loads

T @193 N3N ARSI HAIANARTLASNINENNIFIINTNR NUNAINENREWELEN E1LNBLHEY FIUT AN LN 56000

Division of Fishery, Faculty of Agriculture and Natural Resources, University of Phayao, Phayao Province,
56000
Corresponding author: kanyanat_s@hotmail.com



704 LNULNEAT 45 (4) : 703-710 (2560).

(TMDL) was emanating discharged from most communities. Nutrient pollution was high during dry season (NH3-N
=0.22 mg/L and PO4*P = 4.29 mg/L). Three branches of upstream creeks were heavily affected by annual pollutant
loads including; Charoenrat, Mae Jai, and Pa Faek. The data showed all creeks in particular, were urgently required
water quality monitoring during the dry season. The Multivariate Analysis (MVA) was used to determine the aquatic
environmental factors in response to factor influencing water quality. The results revealed that total dissolved solid,
water temperature, pH, and dissolved oxygen were apparently affected the levels of chlorophyll a and water tem-
perature, dissolved oxygen, pH, and NH,-N were apparently affected the levels of Chironomidae. The study showed
clearly that the importance of understanding of the impact of land use activities on water quality, and how the wet and
dry seasons affect nutrient loading was met. They are particularly useful in formulating and implementing effective-
ness management plans for the conservation of the aquatic environmental monitoring in the area of Nong Leng Sai.

Keywords: Pollutant Loads, Aquatic Ecosystem, remediation potential, Nong Leng Sai
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Spectrophotometric method (Strickland and
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STATION

Coordinates Height

STUDY AREA
E N (m.)

ST1 Pa Faek 584919 2146231 412

ST2 San Sali 584777 2144316 407

ST3 ISan Khamphaeng| 585941 2145709 405

ST4 Charoenrat 585291 2142355 405

ST5 Si Thoi 585819 2140816 406

STé Dong Inta 586744 2143062 406

ST7 Mae Jai 586654 2139803 396

STATION

Coordinates Height

E N (m.)

STUDY AREA

T1 Pa Faek 584913 2146255 411

T2 Nong Bua Daeng 584720 2144333 406

T3 [San Khamphaeng [ 585947 2145718 412

T4 Charoenrat 585281 | 2142339 405

T5 Si Thoi 585808 | 2140775 406

T6 Dong Inta 586750 | 2143053 408

T7 Mae Jai 586600 [ 2139783 403

Figure 1 The survey area covered 7 stations in the Nong Leng Sai and 7 branch creek that received pollution

loads from the Nong Leng Sai community and 15 stations of pollution point sources, total maximum pollution

loads into Nong Leng Sai, Phayao Province
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Table 1 Water Quality in Nong Leng Sai Wetland during January to December 2016

Water Type'

Season’ Zone® Area’

Quality Marsh Creeks Dry

Flood Upper Lower West East

Temperature (°C)
Conductivity (uS/cm)

27.62°42.21 26.33°+2.35 23.55°t1.22 27.89°42.13 27.07+2.42 26.90%+2.30
0.167+0.049 0.195%0.085 0.168+0.092 0.184+0.035 0.171+0.054 0.193+0.083 0.176°+0.073 0.197°+0.04

30.68+2.46  26.87+2.09

Total Dissolved Solids (mg/L) 107+34 125452 11657 115+27 108432 125455 106+47 125437
Salinity (ppt) 0.08+0.02  0.09+0.04 0.08+0.04 0.08+0.02 0.08+0.025 0.09+0.04  0.08°t0.03  0.09°0.02
Dissolved Oxygen (mg/L) 6.16+1.46  6.28+222  2.84°+1.06 7.10°42.22 6.13%1.94  6.34+1.78 8.50+1.85 6.35+1.91
pH 8.75+0.41 8.71£0.42 8.62+0.44 8.76+0.39  8.68+0.34  8.79x0.49  8.97°+0.39  8.82°:0.41
Transparency (cm) 28.05£17.59 25.96+16.64 32.43+19.26 25.64%+14.18 24.59+18.75 30.14£14.92 57.50+16.86 26.73%18.05
NHA* (mg/L) 0.76+1.05  0.80%1.04 0.54+0.74 0.84+1.26  0.59+0.75  1.02+1.30  1.30°+1.17  0.92°+0.37
NO, (mg/L) 0.05°+0.09  0.02°0.02 0.01+0.069  0.04+0.07  0.04+0.06  0.04+0.08 0.25+0.07 0.04+0.06
NOs' (mg/L) 0.66°t0.85 0.00°+0.01 0.00°t0.04 0.66°t0.68 0.27+0.60  0.41+0.79 2.33+0.45 0.23+1.06
POf (mg/L) 0.07°40.099 0.12°+0.16  0.22+0.01 0.06£0.16  0.08+0.10  0.1120.16  0.25°+0.15  0.11°+0.06
Chlorophyll a (ug/L) 3.35+0.003 4.53+0.003 4.29+0.004 3.55+0.003 4.94°+0.02 2.68°0.002 6.93°+0.003 3.94°+0.002
Remark* 1Type of water source consist of 1) Marsh and 2) Branch creeks

?Season consist of 1) Dry season (January-April) and 2) Flood season (May-September)
*Zone consist of 1) Upper zone (ST1-4) and 2) Lower zone (ST5-7)
*Sampling area consist of 1) East (ST3, ST6, ST7) and 2) West (ST1, ST2, ST4, ST5)

Different letters indicate statistically significant differences (P<0.05)
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Table 2 Level of nutrients and total maximum pollution loads in Nong Leng Sai, Phayao Province

Level of nutrients (mg/l)

Total pollution load ( x 10° mg)

Activity - .
NH_-N PO “-P NH_-N PO “-P
Domestic 32.55 16.86 49.305 25.610
Rice paddy 1.24 0.94 0.109 0.072
Aquaculture 2.08 2.80 0.005 0.006
Livestock 5.44 9.47
Pig farm 24.29 15.82 0.040 0-033
- 49.459 25.721

Total -
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Figure 2 Level of nutrients (mg/l) into 7 branch creeks and 7 stations of Nong Leng Sai, Phayao Province
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Table 3 Total maximum pollution loads and water resource remediation potential (WRP) into 7 branch creeks

of Nong Leng Sai, Phayao Province

Station/ Total load x 10° mg WRP Dry season WRP Flood season WRP Total

Study Area NH-N PO®P NH-N PO®P NH-N PO’-P  NH-N PO°-P
T1: Pa Faek 0.0262  0.1871 1.6 3.4 0.5 164.7 2.1 28.9
T2:Nong Bua Daeng ~ 0.0099  0.0347 1.2 22 0.5 138.5 1.2 16.3
T3:SanKhamphaeng ~ 0.0032  0.0192 3.0 5.8 4.8 186.8 5.5 41.7
T4: Charoenrat 0.1730  2.0946 2.4 4.7 5.1 75.0 5.4 16.4
T5: Si Thoi 0.0018  0.0166 0.4 10.0 0.2 107.0 0.7 17.6
T6: Dong Inta 0.0016  0.0082 2.2 9.3 2.9 156.9 3.7 46.5
T7: Mae Jai 0.1419  0.8787 0.2 24 1.3 341.9 0.8 18.5
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