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Assessment of efficiency of water production system in Prince of Songkla University, Hat Yai Campus,
was conducted in this study. Topics covered  include 1) quality and quantity of raw water, 2) water product-
ion process, 3) management and maintenance of water production system, and 4) quality of finished water.
Totally, 494 water samples were collected during the study. All water samples were analyzed for turbidity,
pH, temperature, conductivity, TDS, total coliforms, fecal coliforms and residual chlorine. In addition to
the mentioned parameters, 30 of these water samples were also analyzed for hardness, chloride, nitrate-
nitrogen, sulfate and heavy metals (manganese, copper, zinc, iron, chromium, cadmium, lead and mercury).
All water samples were collected  during November, 2004 (rainy season) and March, 2005 (summer season).

It  was  found  that  the  quality  of  the  water  in  the  Sritrang  reservoir  fell  into  Class  2  of  Thailand
Surface Water Quality Standard that requires ordinary water treatment processes prior to consumptions.
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Assessment of efficiency of water supply system

Siriwong, C., et al.

Cadmium, lead and mercury were not detected by Inductively Coupled Plasma (ICP) method. There are 2
sets of water production system. The first set consists of 4 pressure filters which could reduce turbidity at
varying efficiencies: 33.83%, 18.26%, 42.76% and 65.67% depending mainly on the extent of chemical
dosing control and the maintenance of the filter media. Another system employed sedimentation tank and
rapid sand filter, which could remove turbidity at 89.28%. When combined finished water from both systems
were analyzed, it was found that removals of manganese, copper, zinc, iron and chromium were 42.65%,
30.02%, 19.54%, 56.82% and 15.12%, respectively. Residual chlorine concentration of the finished water
was not more than 0.2 mg/L and no total coliforms or fecal coliforms were detected. The plant had sufficient
and competent personnel to carry out their normal tasks but occasional negligence and lack of specific water
testing or chemical dosing equipment were observed. The quality of tap water (in distribution system) is
in  compliance  with  the  WHO  drinking  water  quality  standards,  except  occasionally  turbidity  and  pH.
Significant difference (p<0.05) in tap water quality was found between the samples collected in rainy and
summer seasons.

Key words : efficiency, water supply system, Prince of Songkla University
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»÷°…“ 1) §ÿ≥¿“æ·≈–ª√‘¡“≥πÈ”¥‘∫ 2) °√–∫«π°“√º≈‘µπÈ”ª√–ª“ 3) °“√∫√‘À“√®—¥°“√·≈–°“√∫”√ÿß√—°…“√–∫∫

ª√–ª“ ·≈– 4) §ÿ≥¿“æπÈ”ª√–ª“ª≈“¬∑àÕ  ∑”°“√‡°Á∫µ—«Õ¬à“ßπÈ”∑—ÈßÀ¡¥®”π«π 494 µ—«Õ¬à“ß ‡æ◊ËÕ«‘‡§√“–Àå§«“¡

¢ÿàπ §«“¡‡ªìπ°√¥-¥à“ß Õÿ≥À¿Ÿ¡‘ §à“°“√π”‰øøÑ“ ¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥ ª√‘¡“≥‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥

øï§—≈‚§≈‘øÕ√å¡ ·≈–§≈Õ√’πµ°§â“ß  „π®”π«ππ’È 30 µ—«Õ¬à“ß∑”°“√«‘‡§√“–Àå‡æ‘Ë¡‡µ‘¡„πæ“√“¡‘‡µÕ√å §«“¡°√–¥â“ß
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‡¥◊Õπ¡’π“§¡ 2548 (ƒ¥Ÿ·≈âß)

º≈°“√»÷°…“ æ∫«à“ §ÿ≥¿“æπÈ”„πÕà“ß‡°Á∫πÈ”»√’µ√—ß®—¥Õ¬Ÿà„π‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”„π·À≈àßπÈ”º‘«¥‘π

ª√–‡¿∑∑’Ë 2 §◊Õ “¡“√∂π”¡“„™â‡æ◊ËÕ°“√Õÿª‚¿§·≈–∫√‘‚¿§‚¥¬ºà“π°“√¶à“‡™◊ÈÕ‚√§µ“¡ª°µ‘·≈–ºà“π°“√ª√—∫ª√ÿß

§ÿ≥¿“æ∑—Ë«‰ª°àÕπ ‰¡àæ∫ª√‘¡“≥·§¥‡¡’¬¡ µ–°—Ë«·≈–ª√Õ∑¥â«¬«‘∏’ Inductively Coupled Plasma (ICP)   ”À√—∫

°√–∫«π°“√º≈‘µ¡’ 2 √–∫∫ §◊Õ √–∫∫°√Õß·∫∫„™â·√ß¥—π (pressure filter) ´÷Ëß¡’®”π«π 4 ™ÿ¥ ¡’ª√– ‘∑∏‘¿“æ„π

°“√≈¥§«“¡¢ÿàπ 33.83, 18.26, 42.76 ·≈– 65.67% µ“¡≈”¥—∫ ´÷Ëß¢÷Èπ°—∫°“√§«∫§ÿ¡ª√‘¡“≥°“√„ à “√‡§¡’·≈–°“√

∫”√ÿß√—°…“∑√“¬°√Õß ·≈–√–∫∫∑√“¬°√Õß‡√Á« (rapid sand filter) ¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥§«“¡¢ÿàπ 89.28% ‡¡◊ËÕ

«‘‡§√“–Àå§ÿ≥¿“æπÈ”√«¡∑’Ëº≈‘µ‰¥â®“°∑—Èß Õß√–∫∫ æ∫«à“ ª√‘¡“≥ ·¡ß°“π’  ∑Õß·¥ß  —ß°– ’ ‡À≈Á° ·≈–‚§√‡¡’¬¡

≈¥≈ß 42.65, 30.02, 19.54, 56.82 ·≈– 15.12% µ“¡≈”¥—∫  æ∫ª√‘¡“≥§≈Õ√’π„ππÈ”ª√–ª“∑’Ëº≈‘µ‰¥â‰¡à‡°‘π 0.2 ¡°./

≈‘µ√ ‰¡àæ∫ª√‘¡“≥‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥À√◊Õøï§Õ≈‚§≈‘øÕ√å¡ „π¥â“π°“√∫√‘À“√®—¥°“√·≈–°“√∫”√ÿß√—°…“
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πÈ”·≈–Õÿª°√≥å„π°“√‡µ‘¡ “√‡§¡’∑’Ë‡™◊ËÕ∂◊Õ‰¥â   à«π§ÿ≥¿“æπÈ”ª√–ª“ª≈“¬∑àÕæ∫«à“ºà“π‡°≥±å¡“µ√∞“π§ÿ≥¿“æ

πÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°  ·µà¬—ß¡’ªí≠À“„π‡√◊ËÕß§«“¡¢ÿàπ·≈–§«“¡‡ªìπ°√¥-¥à“ß‡ªìπ§√—Èß§√“«  ‡¡◊ËÕ∑”°“√
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¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µÀ“¥„À≠à ‡ªìπ
 ∂“∫—π°“√»÷°…“„π√–¥—∫Õÿ¥¡»÷°…“·Ààß·√°¢Õß¿“§„µâ ¡’
∫ÿ§≈“°√·≈–π—°»÷°…“æ—°Õ“»—¬Õ¬Ÿà¿“¬„π¡À“«‘∑¬“≈—¬®”π«π
ª√–¡“≥ 5,000 §π   §«“¡µâÕß°“√„™âπÈ”ª√–ª“ ”À√—∫
Õÿª‚¿§·≈–∫√‘‚¿§‡æ‘Ë¡¢÷Èπ ‚¥¬„πªï æ.». 2545, 2546 ·≈–
2547  ¡’ª√‘¡“≥°“√„™âπÈ”  1,031,209,  1,019,582  ·≈–
1,184,655 ≈∫.‡¡µ√ µ“¡≈”¥—∫   °ÕßÕ“§“√ ∂“π∑’Ë
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å´÷Ëß¡’Àπâ“∑’Ë√—∫º‘¥™Õ∫„π°“√º≈‘µ
πÈ”ª√–ª“ ‰¥â„™âπÈ”®“°Õà“ß‡°Á∫πÈ”»√’µ√—ß¿“¬„π¡À“«‘∑¬“≈—¬
‡ªìπ·À≈àßπÈ”¥‘∫  π”¡“°”®—¥ ‘Ëß‡®◊Õªπµà“ßÊ ‚¥¬°“√‡µ‘¡
 “√ â¡ ·≈–ªŸπ¢“« ‡æ◊ËÕ∑”„Àâ “√∑’Ë·¢«π≈Õ¬Õ¬Ÿà„ππÈ”µ°
µ–°Õπ ®“°π—Èππ”πÈ”ºà“π‡¢â“ Ÿà√–∫∫°√Õß ·≈â« àß‰ª‡°Á∫„π
∂—ßπÈ”„  ‡µ‘¡§≈Õ√’π‡æ◊ËÕ¶à“‡™◊ÈÕ‚√§°àÕπ∑’Ë®– Ÿ∫¢÷Èπ‰ª‡°Á∫„π
∂—ßæ—°πÈ”´÷Ëßµ—ÈßÕ¬Ÿà∑’Ë∫√‘‡«≥ π“¡‡∑ππ‘ ∫π‡¢“ ·≈â« àßºà“π
‰ªµ“¡∑àÕ®à“¬πÈ”‡æ◊ËÕ„™â¿“¬„π¡À“«‘∑¬“≈—¬µàÕ‰ª  ®“°
√“¬ß“π°“√»÷°…“§ÿ≥¿“æπÈ”ª√–ª“∑’Ëºà“π¡“¢Õßæ‘æ—≤πå
(2522) æ∫«à“§ÿ≥¿“æπÈ”ª√–ª“¢Õß¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å¡’§à“· µπ¥å¥“√å¥‡æ≈µ‡§“πå Õ¬Ÿà„π™à«ß 76-742
CFU/ml ´÷Ëß‡°‘π§à“¡“µ√∞“π¢Õß Public Health Service
Drinking Water Standard ªï 1962 ∑’Ë°”Àπ¥„Àâ§à“
· µπ¥å¥“√å¥‡æ≈µ‡§“πå ‰¡à‡°‘π 100 CFU/ml   à«π°“√
»÷°…“¢Õß≥√ß§å ·≈–§≥– (2528) æ∫ª√‘¡“≥‡À≈Á°„ππÈ”
ª√–ª“®“°∫√‘‡«≥À¡Ÿà∫â“π‡°à“„π¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
¡’§à“æ‘ —¬√–À«à“ß 0.02-0.33 ¡°./≈‘µ√ ·≈–®“°¢âÕ¡Ÿ≈¢Õß
°ÕßÕ“§“√ ∂“π∑’Ë  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  (2547)
æ∫«à“πÈ”ª√–ª“®“°∫√‘‡«≥À¡Ÿà∫â“π‡°à“¡’ª√‘¡“≥‡À≈Á° 1.87
¡°./≈‘µ√´÷Ëß‡°‘π§à“¡“µ√∞“ππÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°∑’Ë
°”Àπ¥„Àâ¡’ª√‘¡“≥‡À≈Á°‰¥â‰¡à‡°‘π 0.3 ¡°./≈‘µ√ ¢âÕ¡Ÿ≈®“°
°“√»÷°…“∑’Ëºà“π¡“§àÕπ¢â“ß¡’πâÕ¬·≈–‡ªìπ‡√◊ËÕß‡°’Ë¬«°—∫
§ÿ≥¿“æπÈ”ª√–ª“ª≈“¬∑àÕ‡∑à“π—Èπ ¥—ßπ—Èπ®÷ß§«√∑’Ë®–∑”°“√
»÷°…“‡æ◊ËÕª√–‡¡‘π ¿“æªí≠À“§ÿ≥¿“æπÈ” √–∫∫®à“¬πÈ”·≈–
ª√– ‘∑∏‘¿“æ¢Õß°√–∫«π°“√º≈‘µπÈ”ª√–ª“„π¡À“«‘∑¬“≈—¬
‚¥¬¡’°“√µ√«® Õ∫§ÿ≥¿“æπÈ” µ—Èß·µàπÈ”¥‘∫∑’Ë„™â „π°“√º≈‘µ
πÈ”ª√–ª“  πÈ”∑’Ë ‰¥â®“°°√–∫«π°“√º≈‘µª√–ª“„π·µà≈–
¢—ÈπµÕπ  ·≈–πÈ”ª√–ª“∑’Ëª≈“¬∑àÕ ≥ Õ“§“√∫â“πæ—°·≈–
 ∂“π∑’Ëµà“ßÊ „π¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µ
À“¥„À≠à ´÷Ëß¢âÕ¡Ÿ≈∑’Ë‰¥â®–‡ªìπª√–‚¬™πå„π°“√®—¥∑”·π«∑“ß
„π°“√ª√—∫ª√ÿß·≈–·°â‰¢ªí≠À“ µ≈Õ¥®π°“√∫”√ÿß√—°…“

√–∫∫ª√–ª“„Àâ¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷Èπ ‡æ◊ËÕ≈¥º≈°√–∑∫µàÕ
 ÿ¢¿“æÕπ“¡—¬·≈–‡æ‘Ë¡§«“¡æ÷ßæÕ„®¢ÕßºŸâ „™âπÈ”ª√–ª“
¿“¬„π¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√åµàÕ‰ª

«— ¥ÿÕÿª°√≥å ·≈–«‘∏’°“√

«— ¥ÿ

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·≈– “√‡§¡’∑’Ë „™â „π°“√«‘‡§√“–Àå
§ÿ≥¿“æπÈ”‡ªìπ√–¥—∫§ÿ≥¿“æ«‘‡§√“–Àå (analytical grade)
¢Õß∫√‘…—∑ MERCK  √“¬≈–‡Õ’¬¥µ“¡ APHA, AWWA
and WEF (1998)

«‘∏’°“√»÷°…“

1. »÷°…“ª√‘¡“≥·≈–§ÿ≥¿“æ·À≈àßπÈ”¥‘∫ ‚¥¬¢âÕ¡Ÿ≈
ª√‘¡“≥¢ÕßπÈ”„πÕà“ß‡°Á∫πÈ”»√’µ√—ß‰¥â®“°°“√∫—π∑÷°¢âÕ¡Ÿ≈
¢Õß°ÕßÕ“§“√ ∂“π∑’Ë   à«π°“√»÷°…“§ÿ≥¿“æπÈ”„πÕà“ß‡°Á∫
πÈ”»√’µ√—ß∑”°“√‡°Á∫µ—«Õ¬à“ßπÈ”„π√–À«à“ß‡¥◊Õπæƒ»®‘°“¬π
2547 ∂÷ß‡¥◊Õπ¡’π“§¡ 2548 ≥ ∫√‘‡«≥∑’Ë¡’°“√ Ÿ∫πÈ”‡æ◊ËÕ‰ª
º≈‘µπÈ”ª√–ª“ 1 ®ÿ¥ ‚¥¬‡°Á∫µ—«Õ¬à“ß —ª¥“Àå≈–§√—Èß √«¡ 19
§√—Èß π”‰ª«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑“ß¥â“π°“¬¿“æ (§«“¡¢ÿàπ
§«“¡‡ªìπ°√¥-¥à“ß Õÿ≥À¿Ÿ¡‘ §à“°“√π”‰øøÑ“ ·≈–¢Õß·¢Áß∑’Ë
≈–≈“¬‰¥â∑—ÈßÀ¡¥)  ·≈–∑“ß¥â“π®ÿ≈™’««‘∑¬“ (‚§≈‘øÕ√å¡
·∫§∑’‡√’¬∑—ÈßÀ¡¥·≈–øï§Õ≈‚§≈‘øÕ√å¡)   ”À√—∫„π‡¥◊Õπ
æƒ»®‘°“¬π 2547 (ƒ¥ŸΩπ) ·≈–‡¥◊Õπ¡’π“§¡ 2548 (ƒ¥Ÿ
·≈âß)  ®–∑”°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”‡æ‘Ë¡‡µ‘¡„π∫“ßæ“√“
¡‘‡µÕ√å∑“ß¥â“π‡§¡’  (§«“¡°√–¥â“ß  §≈Õ‰√¥å  ‰π‡µ√∑-
‰π‰µ√‡®π ·≈– —́≈‡øµ) ·≈–‚≈À–Àπ—° (·¡ß°“π’  ∑Õß·¥ß
 —ß°– ’ ‡À≈Á° ‚§√‡¡’¬¡ ·§¥‡¡’¬¡ µ–°—Ë« ·≈–ª√Õ∑) √«¡
®”π«π 2 §√—Èß √“¬≈–‡Õ’¬¥«‘∏’°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”¥—ß
· ¥ß„π Table 1

2. »÷ ° … “ ° √ – ∫ « π ° “ √ º ≈‘ µ πÈ” ª √ – ª “ ¢ Õ ß
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  ‚¥¬»÷°…“°“√‡µ‘¡ “√ â¡
ª√– ‘∑∏‘¿“æ¢Õß√–∫∫∑√“¬°√Õß·∫∫„™â·√ß¥—π·≈–√–∫∫
∑√“¬°√Õß‡√Á« °“√‡µ‘¡§≈Õ√’π‡æ◊ËÕ¶à“‡™◊ÈÕ‚√§ √«¡∂÷ß ¿“æ
°“√„™âß“π¢ÕßÕÿª°√≥å„π√–∫∫°“√º≈‘µ  ´÷Ëß°“√ª√–‡¡‘π
ª√– ‘∑∏‘¿“æ°√–∫«π°“√º≈‘µª√–ª“ ®–∑”°“√‡°Á∫µ—«Õ¬à“ß
πÈ”„π°√–∫«π°“√º≈‘µ√–À«à“ß‡¥◊Õπæƒ»®‘°“¬π 2547 ∂÷ß
‡¥◊Õπ¡’π“§¡ 2548 ®”π«π 19 §√—Èß ·≈–„™â¥—™π’™’È«—¥
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ª√– ‘∑∏‘¿“æ§◊Õ  §«“¡‡ªìπ°√¥-¥à“ß  §«“¡¢ÿàπ  ¢Õß·¢Áß∑’Ë
≈–≈“¬‰¥â∑—ÈßÀ¡¥ §≈Õ√’πµ°§â“ß ‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥
·≈–øï§Õ≈‚§≈‘øÕ√å¡ √“¬≈–‡Õ’¬¥®ÿ¥‡°Á∫µ—«Õ¬à“ßπÈ” ·≈–
æ“√“¡‘‡µÕ√å∑’Ë«‘‡§√“–Àå¥—ß· ¥ß„π Figure 1 ·≈– Table 2

3. »÷°…“°“√∫√‘À“√®—¥°“√·≈–°“√∫”√ÿß√—°…“√–∫∫
ª√–ª“¢Õß°ÕßÕ“§“√ ∂“π∑’Ë ‚¥¬»÷°…“°“√∫√‘À“√¥â“π°”≈—ß
§π  §«“¡ “¡“√∂„π°“√ªØ‘∫—µ‘ß“π¢ÕßºŸâ¥Ÿ·≈√–∫∫ª√–ª“
°“√∫√‘À“√¥â“π«— ¥ÿÕÿª°√≥å  ·≈–¥â“π°“√∫”√ÿß√—°…“Õÿª°√≥å
„π√–∫∫°“√º≈‘µ

4. »÷°…“§ÿ≥¿“æπÈ”ª√–ª“
4.1 °”Àπ¥®ÿ¥‡°Á∫µ—«Õ¬à“ßπÈ”ª√–ª“ª≈“¬∑àÕ

¿“¬„π¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å·∫∫‡®“–®ß (purposive
sampling) ‚¥¬§”π÷ß∂÷ß≈—°…≥–¢Õß∑àÕ àßπÈ” ÷́Ëß·∫àßµ“¡
≈—°…≥–‡ âπ∑àÕ‰¥â 2 ª√–‡¿∑ §◊Õ ∑àÕæ’«’´’·≈–∑àÕº ¡ (∑àÕ
ª√–ª“∑’Ë¡’∑àÕ‡À≈Á°‡™◊ËÕ¡µàÕ°—∫∑àÕæ’«’´’)  ‡≈◊Õ°∫√‘‡«≥∑’Ë¡’
Õ—µ√“°“√„™âπÈ” Ÿß ‡æ◊ËÕ„Àâ‰¥âµ—«·∑π¢ÕßπÈ”ª√–ª“¿“¬„π
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å‰¥â°”Àπ¥®ÿ¥‡°Á∫µ—«Õ¬à“ßπÈ”
®”π«π 12 ®ÿ¥ (Figure 2)

4.2 ‡°Á∫µ—«Õ¬à“ßπÈ”ª√–ª“ª≈“¬∑àÕ „π√–À«à“ß
‡¥◊Õπæƒ»®‘°“¬π 2547 ∂÷ß ¡’π“§¡ 2548 ®”π«π 19 §√—Èß
‡æ◊ËÕ«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑“ß¥â“π°“¬¿“æ (§«“¡¢ÿàπ §«“¡
‡ªìπ°√¥-¥à“ß Õÿ≥À¿Ÿ¡‘ §à“°“√π”‰øøÑ“ ·≈–¢Õß·¢Áß∑’Ë≈–≈“¬

Table 2. Parameters and sampling points in water supply production system in Prince of
Songkla University.

     Parameters

         Sampling Point pH Turbidity TDS Residual Total Coliform
Chlorine and Fecal

Coliform Bacteria

Reservoir ✔ ✔ ✔ - ✔
Sedimentation tanks, inlets ✔ ✔ ✔ - -
Sedimentation tank, outlet ✔ ✔ ✔ - -
Sand filters ✔ ✔ ✔ - -
Clear well 1,800 m3 ✔ ✔ ✔ ✔ ✔
Elevated storage tank 5,000 m3 ✔ ✔ ✔ ✔ ✔

Table 1. Water quality analysis

               Parameter                Analytical Method

Turbidity Nephelometric Method
pH pH Meter
Temperature Thermometer
Conductivity Conductivity Meter
Total Dissolved Solids (TDS) Conductivity Meter
Hardness EDTA Titrimetric Method
Chloride Argentometric Method
Nitrate-Nitrogen Cadmium Reduction Method
Sulfate (SO

4
2-) Turbidimetric Method

Residual Chlorine Microquant Chlorine Test
Heavy Metals (Fe, Mn, Cu, Zn, Cd, Cr, Pb) Inductively Coupled Plasma (ICP) Method
Mercury (Hg) Cold-Vapor Technique, Mercury Analyzer
Total Coliform Bacteria Multiple-tube Fermentation Technique
Fecal Coliform Bacteria Multiple-tube Fermentation Technique
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Figure 1.  Water supply production system in Prince of Songkla University, Hat Yai Campus
Pressure filters              Rapid sand filter       Sampling point

‰¥â∑—ÈßÀ¡¥)  ∑“ß®ÿ≈™’««‘∑¬“ (‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥
·≈–øï§Õ≈‚§≈‘øÕ√å¡) ·≈–§≈Õ√’πµ°§â“ß  ”À√—∫„π‡¥◊Õπ
æƒ»®‘°“¬π 2547 (ƒ¥ŸΩπ) ·≈–¡’π“§¡ 2548 (ƒ¥Ÿ·≈âß)
®–∑”°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”‡æ‘Ë¡‡µ‘¡„π∫“ßæ“√“¡‘‡µÕ√å∑“ß
¥â“π‡§¡’ (§«“¡°√–¥â“ß §≈Õ‰√¥å ‰π‡µ√∑-‰π‰µ√‡®π ́ —≈‡øµ
·≈–§≈Õ√’πµ°§â“ß)  ·≈–‚≈À–Àπ—° (·¡ß°“π’  ∑Õß·¥ß
 —ß°– ’ ‡À≈Á° ‚§√‡¡’¬¡ ·§¥‡¡’¬¡ µ–°—Ë« ·≈–ª√Õ∑) √«¡
®”π«π 2 §√—Èß

„π°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—° ‰¥â∑”°“√§«∫§ÿ¡
§ÿ≥¿“æ°“√«‘‡§√“–Àå‚¥¬À“§à“ % recovery ¢Õß BCR-
715  Certified  Reference  Material  (CRM)  ¢Õß
ª√–‡∑»‡∫≈‡¬’Ë¬¡ ·≈–¢Õß spiked samples (APHA,
AWWA and WEF, 1998)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. ª√‘¡“≥·≈–§ÿ≥¿“æ·À≈àßπÈ”¥‘∫

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å „™âπÈ”®“°Õà“ß‡°Á∫πÈ”
»√’µ√—ß‡ªìπ·À≈àßπÈ”¥‘∫‡æ◊ËÕ°“√º≈‘µπÈ”ª√–ª“ ‚¥¬Õà“ß‡°Á∫πÈ”
¡’§«“¡®ÿ 520,000 ≈∫.‡¡µ√  ª√‘¡“≥πÈ”„πÕà“ß‡°Á∫πÈ”‰¡à

‡æ’¬ßæÕ∑’Ë®–º≈‘µπÈ”ª√–ª“‡æ◊ËÕ°“√Õÿª‚¿§·≈–∫√‘ ‚¿§‰¥â
µ≈Õ¥∑—Èßªï  ÷́Ëßª√‘¡“≥πÈ”„πÕà“ß®–¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥πÈ”Ωπ
‡ªìπ ”§—≠ ‚¥¬„π‡¥◊Õπæƒ»®‘°“¬π 2547 ·≈–‡¥◊Õπ¡’π“§¡
2548 ¡’ª√‘¡“≥Ωπ 225.9 ¡¡. ·≈– 2.8 ¡¡. µ“¡≈”¥—∫
(»Ÿπ¬åÕÿµÿπ‘¬¡«‘∑¬“¿“§„µâΩíòßµ–«—πÕÕ°, 2549)  ¥—ßπ—Èπ°“√
º≈‘µπÈ”ª√–ª“®–‡√‘Ë¡„π‡¥◊Õπæƒ»®‘°“¬π¢Õß·µà≈–ªï ·≈–
®–À¬ÿ¥º≈‘µ‡¡◊ËÕπÈ”„πÕà“ß‡°Á∫πÈ”¡’ª√‘¡“≥πâÕ¬°«à“ 9,000
≈∫.‡¡µ√ ‚¥¬¡À“«‘∑¬“≈—¬®–„™âπÈ”´÷Ëß´◊ÈÕ¡“®“°°“√ª√–ª“
 à«π¿Ÿ¡‘¿“§ Õ”‡¿ÕÀ“¥„À≠à æ∫«à“§ÿ≥¿“æπÈ”„πÕà“ß‡°Á∫πÈ”
»√’µ√—ß ¡’§à“§«“¡¢ÿàπÕ¬Ÿà„π™à«ß 6.0-31.0 NTU (12.1±6.9
NTU)  §«“¡‡ªìπ°√¥-¥à“ßÕ¬Ÿà„π™à«ß 7.13-7.50 (7.28±

0.10) Õÿ≥À¿Ÿ¡‘Õ¬Ÿà „π™à«ß 28.2-31.6oC (29.5±1.1oC) §à“
°“√π”‰øøÑ“Õ¬Ÿà„π™à«ß 62.5-78.6 µS/cm (70.8±5.2 µS/
cm) §à“¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥Õ¬Ÿà„π™à«ß 30-40 ¡°./
≈‘µ√ (34±3 ¡°./≈‘µ√) ª√‘¡“≥‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥
Õ¬Ÿà „π™à«ß 4-500 MPN/100 mL ·≈–øï§Õ≈‚§≈‘øÕ√å¡Õ¬Ÿà
„π™à«ß 2-50 MPN/100 mL  §ÿ≥¿“æπÈ”„π™à«ßƒ¥ŸΩπ¡’
ª√‘¡“≥§«“¡°√–¥â“ß §≈Õ‰√¥å ‰π‡µ√∑-‰π‚µ√‡®π ´—≈‡øµ
·¡ß°“π’  ∑Õß·¥ß  —ß°– ’ ‡À≈Á° ·≈–‚§√‡¡’¬¡ ‡∑à“°—∫
19.94, 5.54, 0.12, 5.72, 0.017, 0.005, 0.014, 0.094
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·≈– 0.006 ¡°./≈‘µ√ µ“¡≈”¥—∫  à«π„π™à«ßƒ¥Ÿ·≈âß‡∑à“°—∫
29.94, 7.81, 0.47, 8.29, 0.024, 0.004, 0.017, 0.717
·≈– 0.008 ¡°./≈‘µ√ µ“¡≈”¥—∫ µ√«®‰¡àæ∫·§¥‡¡’¬¡ µ–°—Ë«
·≈–ª√Õ∑ ¥â«¬«‘∏’ Inductively Coupled Plasma (ICP)
´÷Ëß§ÿ≥¿“æπÈ”¢ÕßÕà“ß‡°Á∫πÈ”»√’µ√—ß∑’Ë„™â‡ªìπ·À≈àßπÈ”¥‘∫®—¥
Õ¬Ÿà „π‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”„π·À≈àßπÈ”º‘«¥‘πª√–‡¿∑∑’Ë
2 §◊Õ “¡“√∂‡ªìπª√–‚¬™πå‡æ◊ËÕ°“√Õÿª‚¿§·≈–∫√‘ ‚¿§‚¥¬
µâÕßºà“π°“√¶à“‡™◊ÈÕ‚√§µ“¡ª°µ‘·≈–ºà“π°√–∫«π°“√ª√—∫ª√ÿß
§ÿ≥¿“æπÈ”∑—Ë«‰ª°àÕπ (°√¡§«∫§ÿ¡¡≈æ‘…, 2538)

2. °√–∫«π°“√º≈‘µπÈ”ª√–ª“

°√–∫«π°“√º≈‘µπÈ”ª√–ª“¡’  2 √–∫∫ §◊Õ √–∫∫
°√Õß·∫∫„™â·√ß¥—π (pressure filter) ·≈–√–∫∫∑√“¬°√Õß
‡√Á« ‚¥¬√–∫∫°√Õß·∫∫„™â·√ß¥—π “¡“√∂º≈‘µπÈ”ª√–ª“‰¥â
50 ≈∫.‡¡µ√/™—Ë«‚¡ß √–∫∫ª√–°Õ∫¥â«¬∂—ßµ°µ–°Õπ·≈–
∂—ß∑√“¬°√Õß ®”π«π 4 ™ÿ¥  æ∫«à“√–∫∫π’È¬—ß‰¡à “¡“√∂
§«∫§ÿ¡ª√‘¡“≥·≈–Õ—µ√“ à«π∑’Ë‡À¡“– ¡¢Õß°“√„ à “√ â¡‰¥â
÷́ËßÕ“®∑”„Àâª√‘¡“≥ “√ â¡‰¡à‡æ’¬ßæÕ„π°√–∫«π°“√‚§·Õ°-

°Ÿ‡≈™—Ëπ (coagulation)  πÕ°®“°π’È∑√“¬°√Õß∑’Ë„™â¡“‡ªìπ
‡«≈“π“π‰¥âÀ¡¥ ¿“æ°“√„™âß“π ·≈–ºŸâ§«∫§ÿ¡°“√º≈‘µπÈ”
ª√–ª“‰¡à “¡“√∂µ‘¥µ“¡°“√º≈‘µ‰¥âÕ¬à“ßµàÕ‡π◊ËÕß‡æ√“–‡ªìπ
√–∫∫ªî¥∑—ÈßÀ¡¥  àßº≈„ÀâπÈ”∑’Ëº≈‘µ‰¥â¡’§«“¡¢ÿàπºà“π‡°≥±å
¡“µ√∞“π§ÿ≥¿“æπÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°∑’Ë°”Àπ¥‰«â
5 NTU (WHO, 1984 ·≈– WHO, 2004) ‡æ’¬ß 21.05,
26.32, 52.60 ·≈– 78.94% ¢Õß∂—ß∑√“¬°√Õß∑’Ë 1, 2, 3
·≈– 4 µ“¡≈”¥—∫ ‡¡◊ËÕ§”π«≥ª√– ‘∑∏‘¿“æ‡©≈’Ë¬¢Õß√–∫∫
°√Õß·∫∫„™â·√ß¥—π æ∫«à“ “¡“√∂≈¥§«“¡¢ÿàπ‰¥â 33.83,
18.26, 42.76 ·≈– 65.67% µ“¡≈”¥—∫  ‚¥¬∂—ß∑√“¬°√Õß
∑’Ë 4 ¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥§«“¡¢ÿàπ Ÿß∑’Ë ÿ¥ ‡π◊ËÕß®“°¡’
°“√‡ª≈’Ë¬π∑√“¬°√Õß„À¡à ·µàÕ¬à“ß‰√°Áµ“¡À“°‰¡à “¡“√∂
§«∫§ÿ¡ “√‡§¡’„π°√–∫«π°“√‚§·Õ°°Ÿ‡≈™—Ëπ‰¥â °Á‰¡à “¡“√∂
º≈‘µπÈ”„Àâ¡’§ÿ≥¿“æ∑’Ë¥’‰¥â

 ”À√—∫√–∫∫∑√“¬°√Õß‡√Á« (rapid sand filter) ´÷Ëß
‡ªìπ√–∫∫À≈—°¢Õß¡À“«‘∑¬“≈—¬∑’Ë „™â „π°“√º≈‘µπÈ”ª√–ª“
 “¡“√∂º≈‘µπÈ”ª√–ª“‰¥â 100 ≈∫.‡¡µ√/™—Ë«‚¡ß  √–∫∫
ª√–°Õ∫¥â«¬∂—ßµ°µ–°Õπ·≈–∂—ß∑√“¬°√Õß ‚¥¬πÈ”¥‘∫∑’Ë
ºà“π°“√ª√—∫ ¿“æ¥â«¬ “√ â¡„π∂—ßπÈ”¥‘∫´÷Ëß„™â√à«¡°—∫√–∫∫
°√Õß·∫∫„™â·√ß¥—π®–‡¢â“ Ÿà∂—ßµ°µ–°Õπ ·≈â«∑”°“√„ àªŸπ

¢“«·≈– “√ â¡‡æ‘Ë¡Õ’°§√—Èß ‚¥¬π”ªŸπ¢“«¡“º ¡πÈ”·≈â«‡µ‘¡
≈ß„ππÈ”¥‘∫‡æ◊ËÕª√—∫ ¿“æ æ√âÕ¡°—∫°“√‡µ‘¡ “√ â¡‚¥¬π”
 “√ â¡™π‘¥°âÕπ„ à∂—ßæ≈“ µ‘°·≈â«‡ªî¥πÈ”„Àâ‰À≈ºà“π‡æ◊ËÕ„Àâ
 “√ â¡≈–≈“¬≈ß‰ª„ππÈ”¥‘∫‡æ◊ËÕ √â“ßµ–°Õπ À≈—ß®“°π—Èπ®–
ª√—∫ ¿“æ¥â«¬ªŸπ¢“«Õ’°§√—ÈßÀπ÷Ëß ‡æ◊ËÕ„ÀâπÈ”¡’§«“¡‡ªìπ°√¥-
¥à“ß‡À¡“– ¡ ”À√—∫°“√µ°µ–°Õπ ®“°°“√»÷°…“æ∫«à“§à“
§«“¡‡ªìπ°√¥-¥à“ßÀ≈—ß®“°°“√ª√—∫ ¿“æ§√—Èß ÿ¥∑â“¬·≈â«
Õ¬Ÿà „π™à«ß  4.67-7.25  (6.28±0.64)  ´÷Ëß‚¥¬∑—Ë«‰ª “√ â¡
 “¡“√∂µ°µ–°Õπ¥‘π‡Àπ’¬«‰¥â¥’„π™à«ß§«“¡‡ªìπ°√¥-¥à“ß
6.8-7.8 (AWWA, 1970) ·µà®“°°“√»÷°…“æ∫«à“¡’µ—«Õ¬à“ß
πÈ”®“°∂—ßµ°µ–°Õπ‡æ’¬ß 5 µ—«Õ¬à“ßÀ√◊Õ 26.32% ‡∑à“π—Èπ
∑’Ë¡’§à“§«“¡‡ªìπ°√¥-¥à“ß ∑’Ë‡À¡“– ¡°—∫°“√µ°µ–°Õπ ·≈–
¡’ª√– ‘∑∏‘¿“æ‡©≈’Ë¬„π°“√≈¥§«“¡¢ÿàπ 77.36%    à«π„π
¢—ÈπµÕπ°“√°√Õßæ∫«à“¡’ª√– ‘∑∏‘¿“æ‡©≈’Ë¬„π°“√≈¥§«“¡
¢ÿàπ‰¥â 54.33% ‡¡◊ËÕ§”π«≥ª√– ‘∑∏‘¿“æ‡©≈’Ë¬√«¡∑—Èß√–∫∫
æ∫«à“ “¡“√∂≈¥§à“§«“¡¢ÿàπ‰¥â 89.28% ÷́ËßπÈ”∑’Ëºà“π°“√
°√Õß„π√–∫∫π’È¡’§à“§«“¡¢ÿàπºà“π‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”
¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°∑’Ë°”Àπ¥‰«â 5 NTU ∑ÿ°µ—«Õ¬à“ß
®–‡ÀÁπ«à“√–∫∫π’È “¡“√∂≈¥§«“¡¢ÿàπ‰¥â§àÕπ¢â“ß¥’°«à“√–∫∫
°√Õß·∫∫„™â·√ß¥—π ∑—Èßπ’È‡æ√“–‡ªìπ√–∫∫‡ªî¥‡®â“Àπâ“∑’ËºŸâ¥Ÿ·≈
√–∫∫ “¡“√∂∑’Ë®–µ‘¥µ“¡µ√«® Õ∫°√–∫«π°“√º≈‘µ‰¥âÕ¬à“ß
µàÕ‡π◊ËÕß  ·µàÕ¬à“ß‰√°Áµ“¡√–∫∫π’È¬—ß¡’ªí≠À“„π‡√◊ËÕßª√‘¡“≥
Àπâ“∑√“¬°√Õß∑’ËÀ≈ÿ¥µ‘¥‰ª°—∫°“√≈â“ß∑√“¬°√Õß·∫∫„ÀâπÈ”
‰À≈¬âÕπ∑‘»∑“ß°√Õß (backwash) ·≈–Õ“¬ÿ¢Õß∑√“¬°√Õß
∑’Ë „™âß“π¡“‡ªìπ‡«≈“π“π  ´÷Ëß¡’º≈„Àâª√– ‘∑∏‘¿“æ°“√°√Õß
‰¡à¥’‡∑à“∑’Ë§«√

πÈ”∑’Ëºà“π∑√“¬°√Õß∑—Èß Õß√–∫∫·≈â«¡’ª√‘¡“≥
·¡ß°“π’  ∑Õß·¥ß  —ß°– ’ ‡À≈Á° ·≈–‚§√‡¡’¬¡ ≈¥≈ß‡¡◊ËÕ
‡∑’¬∫°—∫ª√‘¡“≥∑’Ëæ∫„π·À≈àßπÈ”¥‘∫‡©≈’Ë¬ 42.65, 30.02,
19.54, 56.82 ·≈– 15.12% µ“¡≈”¥—∫ πÈ”∑’Ëº≈‘µ‰¥â®–‰ª
√«¡°—π„π∂—ß 1,800 ≈∫.‡¡µ√  ´÷Ëßæ∫«à“¡’§«“¡¢ÿàπ§àÕπ¢â“ß
 Ÿß ‚¥¬¡’§à“§«“¡¢ÿàπÕ¬Ÿà „π™à«ß 0.7-9.8 NTU (5.7±2.2
NTU)  ‡π◊ËÕß®“°πÈ”∑’Ëºà“π√–∫∫°√Õß·∫∫„™â·√ß¥—π¡’
ª√– ‘∑∏‘¿“æµË”„π°“√≈¥§«“¡¢ÿàπ ®÷ß¡’µ—«Õ¬à“ß∑’Ëºà“π‡°≥±å
¡“µ√∞“π§ÿ≥¿“æπÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°‡æ’¬ß 52.63%
À≈—ß®“°‡µ‘¡§≈Õ√’π‡æ◊ËÕ¶à“‡™◊ÈÕ‚√§æ∫«à“¡’ª√‘¡“≥§≈Õ√’π
µ°§â“ß 0.2 ¡°./≈‘µ√ ∑ÿ°µ—«Õ¬à“ß  ´÷Ëß‡¡◊ËÕ«‘‡§√“–Àåª√‘¡“≥
‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥ æ∫«à“¡’§à“πâÕ¬°«à“ 2 MPN/
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100 mL À≈—ß®“°π—Èπ®– Ÿ∫πÈ”‰ª‡°Á∫‰«â„π∂—ßπÈ”„  (5,000
≈∫.‡¡µ√) ´÷Ëß®–‡°‘¥°“√µ°µ–°ÕπÕ’°§√—Èß æ∫«à“πÈ”¡’§«“¡
¢ÿàπÕ¬Ÿà „π™à«ß 0.8-3.3 NTU (2.2±0.7 NTU) ´÷Ëß§ÿ≥¿“æ
πÈ”Õ¬Ÿà „π‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°
æ√âÕ¡®–®à“¬πÈ”ª√–ª“‡æ◊ËÕ°“√Õÿª‚¿§·≈–∫√‘‚¿§µàÕ‰ª

3. ¥â“π°“√∫√‘À“√®—¥°“√·≈–°“√∫”√ÿß√—°…“√–∫∫ª√–ª“

§ÿ≥¿“æπÈ”ª√–ª“∑’Ëºà“π°√–∫«π°“√ª√—∫ª√ÿß§ÿ≥¿“æ
πÈ”·≈â«¬—ß¡’ªí≠À“„π‡√◊ËÕß¢Õß§«“¡¢ÿàπ  ®“°°“√«‘‡§√“–Àå
§ÿ≥¿“æπÈ”∑’Ëºà“π°√–∫«π°“√º≈‘µπÈ”ª√–ª“ æ∫«à“§à“§«“¡
¢ÿàπ‰¡à ‰¥â¡“µ√∞“π§ÿ≥¿“æπÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°
78.95, 73.68, 47.40 ·≈– 21.06% „π√–∫∫°√Õß·∫∫„™â
·√ß¥—π¢Õß∂—ß∑√“¬°√Õß∑’Ë 1, 2, 3 ·≈– 4 µ“¡≈”¥—∫ ‡π◊ËÕß
®“°„π∫“ß§√—ÈßºŸâ§«∫§ÿ¡√–∫∫º≈‘µπÈ”ª√–ª“‰¡à‰¥â „Àâ§«“¡
 π„®‡∑à“∑’Ë§«√ ‡™àπ „π‡√◊ËÕß§«“¡∂’Ë·≈–ª√‘¡“≥¢Õß°“√‡µ‘¡
 “√ â¡‡æ◊ËÕ°“√µ°µ–°Õπ„π·µà≈–«—π °“√√–∫“¬µ–°Õπ ·≈–
°“√≈â“ß∑√“¬°√Õß ·≈–æ∫«à“‰¡à “¡“√∂§«∫§ÿ¡°“√‡µ‘¡ “√
‡§¡’ „π°√–∫«π°“√‚§·Õ°°Ÿ‡≈™—Ëπ‰¥â «‘∏’°“√‡µ‘¡ “√‡§¡’§«√
‰¥â√—∫°“√ª√—∫ª√ÿß ·≈–§«√¡’‡§√◊ËÕß¡◊Õ„π°“√µ√«®«—¥§«“¡
¢ÿàπ·∫∫Õ—µ‚π¡—µ‘ ‡æ◊ËÕµ√«® Õ∫§«“¡¢ÿàπ¢ÕßπÈ”À≈—ß®“°°“√
≈â“ß∑√“¬°√Õß‰¥â∑—π∑’  ∂â“πÈ”¬—ß¡’§«“¡¢ÿàπ Ÿß°Á®–‰¥â∑”°“√
≈â“ß∑√“¬°√Õß´È” À√◊Õ§«√‡ª≈’Ë¬π∑√“¬°√Õß∑’Ë„™â¡“‡ªìπ‡«≈“
π“π‡æ◊ËÕ∑”„Àâª√– ‘∑∏‘¿“æ°“√°√Õß Ÿß¢÷Èπ πÕ°®“°π’È°“√∑’Ë
ª√‘¡“≥πÈ”¥‘∫‰¡à‡æ’¬ßæÕ∑’Ë®–º≈‘µπÈ”ª√–ª“‰¥âµ≈Õ¥∑—Èßªï
Õ“®‡ªìπ “‡ÀµÿÀπ÷Ëß∑’Ë∑”„ÀâÕÿª°√≥åµà“ßÊ „π√–∫∫‰¡à‰¥â√—∫°“√
∫”√ÿß√—°…“Õ¬à“ßµàÕ‡π◊ËÕß·≈–∑”„Àâ∫ÿ§≈“°√¢“¥§«“¡™”π“≠
„π°“√¥”‡π‘πß“π¥â«¬

4. §ÿ≥¿“æπÈ”ª√–ª“ª≈“¬∑àÕ

®“°°“√»÷°…“§ÿ≥¿“æπÈ”ª√–ª“ª≈“¬∑àÕ®“°®ÿ¥‡°Á∫
µ—«Õ¬à“ß®”π«π 12 ®ÿ¥ §◊ÕÕ“§“√∑’Ëæ—°Õ“»—¬ Õ.9 (A9) §≥–
«‘»«°√√¡»“ µ√å (EN) À¡Ÿà∫â“π‡°à“ (V) ¿“§«‘™“«“√‘™»“ µ√å
(AS) §≥–°“√®—¥°“√ ‘Ëß·«¥≈âÕ¡ (FEM) Õ“§“√∑’Ëæ—°Õ“»—¬
Õ.14 (A14) Õ“§“√∑’Ëæ—°π—°»÷°…“ 1(D1) Õ“§“√∑’Ëæ—°Õ“»—¬
Õ.18 (A18) Õ“§“√∑’Ëæ—°π—°»÷°…“14 (D14) Õ“§“√∑’Ëæ—°
π—°»÷°…“æ¬“∫“≈ 2 (N2) Õ“§“√‡≈’È¬ß‡¥Á°ª∞¡«—¬ (NS)
·≈–‚√ßÕ“À“√¡À“«‘∑¬“≈—¬ (‚√ß™â“ß )(CAF) º≈°“√»÷°…“
¡’¥—ßπ’È

4.1 §ÿ≥¿“æπÈ”ª√–ª“„πæ“√“¡‘‡µÕ√åæ◊Èπ∞“π ‰¥â·°à
§«“¡¢ÿàπ §«“¡‡ªìπ°√¥-¥à“ß Õÿ≥À¿Ÿ¡‘ §à“°“√π”‰øøÑ“ ¢Õß
·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥ ª√‘¡“≥§≈Õ√’πµ°§â“ß ·≈–ª√‘¡“≥
‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥ ´÷Ëß∑”°“√»÷°…“„π√–À«à“ß‡¥◊Õπ
æƒ»®‘°“¬π 2547 ∂÷ß‡¥◊Õπ¡’π“§¡ 2548 ®”π«π 19 §√—Èß
æ∫«à“πÈ”ª√–ª“¡’§«“¡¢ÿàπÕ¬Ÿà„π™à«ß 0.7-11.0 NTU (3.6±

1.6 NTU)  §à“§«“¡‡ªìπ°√¥-¥à“ßÕ¬Ÿà„π™à«ß 6.02-7.19
(6.75±0.22) §à“°“√π”‰øøÑ“Õ¬Ÿà„π™à«ß 95.5-173 µS/cm
(115.7±14.3 µS/cm)  §à“¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥ Õ¬Ÿà
„π™à«ß 45-86 ¡°./≈‘µ√ (55±7 ¡°./≈‘µ√) Õÿ≥À¿Ÿ¡‘Õ¬Ÿà„π
™à«ß 27.0-29.8oC (28.3±0.6oC)  §à“§≈Õ√’πµ°§â“ßÕ¬Ÿà„π
™à«ß 0-0.2 ¡°./≈‘µ√ ‚¥¬√âÕ¬≈– 71 ¢Õß®”π«πµ—«Õ¬à“ß‰¡à
ºà“π‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°∑’Ë
°”Àπ¥«à“µâÕß¡’§≈Õ√’πµ°§â“ßÕ¬Ÿà„π™à«ß 0.2-0.5 ¡°./≈‘µ√
·≈–µ—«Õ¬à“ß‡À≈à“π’È¡’ª√‘¡“≥‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥πâÕ¬
°«à“ 2 MPN/100mL Õ¬à“ß‰√°Áµ“¡§ÿ≥¿“æπÈ”ª√–ª“ à«π
„À≠à®–¡’ªí≠À“„π‡√◊ËÕß§«“¡¢ÿàπ·≈–§«“¡‡ªìπ°√¥-¥à“ß ·≈–
‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æπÈ”ª√–ª“µ“¡≈—°…≥–‡ âπ∑àÕ
§◊Õ πÈ”ª√–ª“∑’Ë®à“¬ºà“π∑àÕº ¡·≈–πÈ”ª√–ª“∑’Ë®à“¬ºà“π∑àÕ
æ’«’´’ (Table 3) æ∫«à“§à“§«“¡¢ÿàπ §à“°“√π”‰øøÑ“ ¢Õß·¢Áß
∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥ ¡’§«“¡·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p>0.05) ¬°‡«âπ§à“§«“¡‡ªìπ°√¥-¥à“ß∑’Ë¡’§«“¡·µ°
µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‚¥¬πÈ”ª√–ª“∑’Ë®à“¬
ºà“π∑àÕº ¡¡’§à“§«“¡‡ªìπ°√¥-¥à“ßµË”°«à“πÈ”ª√–ª“∑’Ë®à“¬
ºà“π∑àÕæ’«’´’  “‡Àµÿ‡°‘¥®“°∑àÕº ¡¡’§«“¡ °ª√°‡π◊ËÕß®“°
 π‘¡‡À≈Á°·≈–µ–°ÕπÕÿ¥µ—π‰¥â¡“°°«à“∑àÕæ’«’´’ ( ÿ¢ ¡,
2531) Õ“®¡’°√–∫«π°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å‚¥¬·∫§∑’‡√’¬
„π∑àÕ‰¥â°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å  ‡¡◊ËÕ≈–≈“¬πÈ”®–‰¥â°√¥
§“√å∫Õπ‘§ (H

2
CO

3
) ´÷Ëß‡ªìπ°√¥ÕàÕπ (°√√≥‘°“√å, 2544)

‡¡◊ËÕπÈ”‰À≈ºà“π∑àÕº ¡´÷Ëß‡ªìπ∑àÕ‡À≈Á°‡™◊ËÕ¡µàÕ°—∫∑àÕæ’«’´’
§«“¡‡ªìπ°√¥∑’Ë‡°‘¥¢÷ÈπÕ“®°—¥°√àÕπ‡À≈Á°®“°‡ âπ∑àÕ‰¥â ´÷Ëß
 Õ¥§≈âÕß°—∫ª√‘¡“≥‡À≈Á°∑’Ëæ∫„ππÈ”ª√–ª“∑’Ë®à“¬ºà“π∑àÕ
º ¡ (0.149±0.092 ¡°./≈‘µ√) ®–¡“°°«à“ª√‘¡“≥‡À≈Á°„π
πÈ”ª√–ª“∑’Ë®à“¬ºà“π∑àÕæ’«’´’ (0.079±0.044 ¡°./≈‘µ√)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√âÕ¬≈–¢Õßµ—«Õ¬à“ß∑’Ëºà“π‡°≥±å
¡“µ√∞“π§ÿ≥¿“æπÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°„πæ“√“¡‘‡µÕ√å
§«“¡¢ÿàπ  §«“¡‡ªìπ°√¥-¥à“ß  ¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥
ª√‘¡“≥§≈Õ√’πµ°§â“ß ·≈–ª√‘¡“≥‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥
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‡¡.¬. 2550
°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß√–∫∫ª√–ª“

‡®‘¥®√√¬å  »‘√‘«ß»å ·≈–§≥–561

°—∫√–¬–∑“ß°“√®à“¬πÈ”®“°∂—ßπÈ”„  (T5000) (Table 4)
æ∫«à“§à“§«“¡¢ÿàπ¢ÕßπÈ”¡’§«“¡ —¡æ—π∏å°—∫√–¬–∑“ß§◊Õ  ‡¡◊ËÕ
√–¬–∑“ß®“°∂—ßπÈ”„ ®π∂÷ß®ÿ¥‡°Á∫µ—«Õ¬à“ß¡“°¢÷Èπ§à“§«“¡
¢ÿàπ®–¡“°¢÷Èπ¥â«¬  àßº≈„Àâ®”π«π√âÕ¬≈–¢Õßµ—«Õ¬à“ß∑’Ëºà“π
‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”¥◊Ë¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°≈¥≈ß
 “‡Àµÿ‡°‘¥®“°§«“¡ °ª√°¢Õßµ–°Õπ„π‡ âπ∑àÕÀ≈—ß®“°„™â
¡“‡ªìπ‡«≈“π“π   ·¡â«à“Àπà«¬º≈‘µπÈ”ª√–ª“‰¥â∑”°“√‰≈à
µ–°Õπ„π‡ âπ∑àÕ —ª¥“Àå≈– 2 §√—Èß ‡æ◊ËÕ≈¥ªí≠À“¥—ß°≈à“«
·≈â«°Áµ“¡ ‡™àπ‡¥’¬«°—∫§à“§«“¡‡ªìπ°√¥-¥à“ß¢ÕßπÈ”ª√–ª“∑’Ë

®à“¬ºà“π∑àÕº ¡ æ∫«à“‡¡◊ËÕ√–¬–∑“ß¡“°¢÷Èπ§à“§«“¡‡ªìπ°√¥-
¥à“ß¢ÕßπÈ”®–≈¥≈ß∑”„Àâ®”π«π√âÕ¬≈–¢Õßµ—«Õ¬à“ß∑’Ëºà“π
‡°≥±å¡“µ√∞“πœ ≈¥≈ß¥â«¬  ´÷Ëß·µ°µà“ß°—∫πÈ”ª√–ª“∑’Ë®à“¬
ºà“π∑àÕæ’«’´’∑’Ë§à“§«“¡‡ªìπ°√¥-¥à“ß‡ª≈’Ë¬π·ª≈ß‰¡à¡“°π—°
 ”À√—∫ª√‘¡“≥§≈Õ√’πµ°§â“ß®–ºà“π‡°≥±å¡“µ√∞“πœ ‡©æ“–
„ππÈ”ª√–ª“∑’Ë®à“¬ºà“π∑àÕæ’«’´’‡∑à“π—Èπ ∑—Èßπ’È„π∑àÕº ¡Õ“®¡’
°√–∫«π°“√ nitrification ‡°‘¥¢÷Èπ´÷Ëß Õ¥§≈âÕß°—∫°“√∑’Ëæ∫
‰π‡µ√∑-‰π‚µ√‡®π„πª√‘¡“≥∑’Ë Ÿß (0.03-1.66 ¡°./≈‘µ√)
·≈–æ∫ª√‘¡“≥§≈Õ√’πµ°§â“ßÕ¬ŸàπâÕ¬ ·µà®“°°“√«‘‡§√“–Àå

Table 3. Quality of tap water in distribution system in
Prince of Songkla University (Mean ± S.D.).

       Parameter Mixed Pipe PVC Pipe

Turbidity (NTU) 3.74±1.74 3.52±1.51
pH 6.69±0.23 6.80±0.20
conductivity (µS/cm) 114.6±14.6 116.9±14.0
TDS (mg/L) 54±7 55±6

Mixed pipe: piping consists of  PVC pipe and iron pipe

Table 4. Percentage of water samples are  in compliance with the WHO drinking water quality
standards

Percentage of water samples are  in compliance with the WHO
drinking water quality standards

   Sampling Point
Pipe Type Distance Turbidity pH TDS Residual Total coliform

(m) (NTU) (mg/L) chlorine bacteria
(mg/L) (MPN/100 ml)

Storage tank (T5000) - 0 100 95 100 100 100
Apartment 9 (A9) Mixed 475 79 89 100 0 100
Apartment 14 (A14) Mixed 760 68 89 100 5 100
Faculty of Environmental Mixed 1,050 100 89 100 0 100
   Management (FEM)
Dormitory 1 (D1) PVC 1,100 95 95 100 84 100
Apartment 18 (A18) PVC 1,150 100 84 100 0 100
The old village (V) Mixed 1,200 95 74 100 0 100
Faculty of Engineering Mixed 1,380 90 68 100 68 100
   (EN)
Department of Mixed 1,685 68 58 100 0 100
  Aquatic Science (AS)
Nursery (NS) PVC 2,035 68 100 100 53 100
Dormitory14 (D14) PVC 2,382 95 95 100 63 100
Rong Chang Cafeteria PVC 2,400 89 89 100 68 100
  (CAF)
Nursing Dormitory 2 (N2) PVC 2,460 84 100 100 0 100
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ª√‘¡“≥‚§≈‘øÕ√å¡·∫§∑’‡√’¬∑—ÈßÀ¡¥ æ∫«à“∑ÿ°µ—«Õ¬à“ß¡’§à“
πâÕ¬°«à“ 2 MPN/100 mL  Õ¬à“ß‰√°Áµ“¡‡æ◊ËÕ§”π÷ß∂÷ß
§«“¡ª≈Õ¥¿—¬µàÕºŸâ∫√‘‚¿§ Àπà«¬º≈‘µª√–ª“§«√‡µ‘¡ª√‘¡“≥
§≈Õ√’π„Àâ¡“°æÕ‡æ◊ËÕ„Àâ¡’ª√‘¡“≥§≈Õ√’πµ°§â“ß∑’Ëª≈“¬∑àÕ∑’Ë
‰°≈∑’Ë ÿ¥¡’§à“ 0.2-0.5  ¡°./≈‘µ√ ‡æ◊ËÕ¶à“‡™◊ÈÕ‚√§∑’ËÕ“®ªπ
‡ªóôÕππÈ”ª√–ª“„π‡ âπ∑àÕ„π¿“¬À≈—ß‰¥â (»‘√‘«—≤π“ ·≈–§≥–,
2544)

4.2 §ÿ≥¿“æπÈ”ª√–ª“∑“ß‡§¡’  ´÷Ëß‰¥â·°à  §«“¡
°√–¥â“ß §≈Õ‰√¥å ‰π‡µ√∑-‰π‰µ√‡®π ·≈–´—≈‡øµ  ·≈–
ª√‘¡“≥‚≈À–Àπ—°  ´÷Ëß‰¥â·°à  ·¡ß°“π’  ∑Õß·¥ß  —ß°– ’
‡À≈Á° ‚§√‡¡’¬¡ ·§¥‡¡’¬¡ µ–°—Ë« ·≈–ª√Õ∑ ‚¥¬∑”°“√
»÷°…“„π‡¥◊Õπ æƒ»®‘°“¬π 2547 (ƒ¥ŸΩπ) ·≈–‡¥◊Õπ¡’π“§¡
2548 (ƒ¥Ÿ·≈âß) √«¡®”π«π 2 §√—Èß (Table 5) ‰¡àæ∫
·§¥‡¡’¬¡ µ–°—Ë« ·≈–ª√Õ∑¥â«¬«‘∏’ Inductively Coupled
Plasma (ICP)   à«πæ“√“¡‘‡µÕ√åÕ◊ËπÊ ¡’§«“¡·µ°µà“ß„π
√–À«à“ßƒ¥Ÿ°“≈Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‡π◊ËÕß®“°
§ÿ≥¿“æπÈ”¥—ß°≈à“«¢÷ÈπÕ¬Ÿà°—∫§ÿ≥¿“æπÈ”¥‘∫∑’Ëπ”¡“∑”°“√º≈‘µ
πÈ”ª√–ª“  ·µà‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫æ“√“¡‘‡µÕ√å¥—ß°≈à“«
√–À«à“ßπÈ”ª√–ª“∑’Ë®à“¬ºà“π∑àÕº ¡ ·≈–∑’Ë®à“¬ºà“π∑àÕæ’«’´’
„π·µà≈–ƒ¥Ÿ°“≈ æ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p>0.05)  ¬°‡«âπª√‘¡“≥ —ß°– ’∑’Ëæ∫«à“¡’§«“¡
·µ°µà“ß°—π√–À«à“ß™π‘¥¢Õß‡ âπ∑àÕ„π·µà≈–ƒ¥Ÿ°“≈ ‡π◊ËÕß®“°
∑àÕª√–ª“∫√‘‡«≥Õ“§“√∑’Ëæ—°Õ“»—¬ Õ.14 (A14)  §≥–°“√
®—¥°“√ ‘Ëß·«¥≈âÕ¡ (FEM) ·≈–¿“§«‘™“«“√‘™»“ µ√å (AS)
‡ªìπ∑àÕº ¡∑’Ë·µ°µà“ß®“°∫√‘‡«≥Õ◊ËπÊ ‚¥¬‡ªìπ∑àÕ‡À≈Á°Õ“∫
 —ß°– ’‡™◊ËÕ¡µàÕ°—∫∑àÕæ’«’´’ ®÷ßÕ“®‡ªìπ “‡Àµÿ∑’Ëæ∫ —ß°– ’„π

Table 5. Water quality in distribution system during rainy season and summer season

    Rainy season (mg/L)  Summer season (mg/L)
  Parameter

Mixed pipe PVC pipe Mixed pipe PVC pipe

Hardness 29.90±2.26 29.01±1.86 39.75±2.39 42.12±1.98
Chloride   8.35±0.32   8.08±0.16 14.41±0.48 14.51±0.08
Nitrate-Nitrogen   0.56±0.28   0.30±0.04   1.09±0.42   0.74±0.05
Sulfate 14.19±0.81 13.61±0.98 16.49±0.59 16.78±0.60
Chromium   0.006±0.000   0.006±0.000   0.007±0.000   0.007±0.000
Iron   0.113±0.083   0.040±0.017   0.185±0.093   0.118±0.016
Manganese   0.017±0.003   0.015±0.002   0.019±0.003   0.016±0.002
Copper   0.004±0.001   0.004±0.001   0.004±0.001   0.004±0.000
Zinc   0.099±0.074   0.030±0.007   0.120±0.073   0.036±0.009

πÈ”ª√–ª“ Ÿß ‡æ√“–πÈ”∑’Ë¡’§«“¡°√–¥â“ßπâÕ¬°«à“ 50 ¡°./
≈‘µ√ (25.77-44.15 ¡°./≈‘µ√) ¡’∑Õß·¥ßÕ¬Ÿà„π™à«ß 0.003-
0.004 ¡°./≈‘µ√ ·≈–§à“§«“¡‡ªìπ°√¥-¥à“ßÕ¬Ÿà„π™à«ß 6.08-
7.10 ®–‡ªìπªí®®—¬∑’Ë∑”„Àâ‡°‘¥°“√°—¥°√àÕπ¢Õß∑àÕª√–ª“‰¥â
(°√√≥‘°“√å, 2544 ·≈– ¡—Ëπ ‘π, 2542)

„π°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—° ‰¥â∑”°“√À“
§à“ % recovery ¢Õß Certified Reference Material
(CRM) ·≈–¢Õß spiked samples ‡æ◊ËÕ¬◊π¬—π§«“¡∂Ÿ°µâÕß
(accuracy) ‰¥â§à“Õ¬Ÿà„π™à«ß 81-118%

 √ÿªº≈°“√»÷°…“

®“°°“√»÷°…“æ∫«à“§ÿ≥¿“æπÈ”„πÕà“ß‡°Á∫πÈ”»√’µ√—ß
÷́Ë ß „ ™â ‡ ªì π·À≈à ßπÈ” ¥‘ ∫ „π°“ √º≈‘ µπÈ”ª √–ª“ ”À√— ∫

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µÀ“¥„À≠à Õ¬Ÿà „π
‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”„π·À≈àßπÈ”º‘«¥‘πª√–‡¿∑∑’Ë 2 ∑’Ë
 “¡“√∂‡ªìπª√–‚¬™πå‡æ◊ËÕ°“√Õÿª‚¿§·≈–∫√‘ ‚¿§ ‚¥¬µâÕß
ºà“π°“√¶à“‡™◊ÈÕ‚√§µ“¡ª°µ‘·≈–ºà“π°√–∫«π°“√ª√—∫ª√ÿß
§ÿ≥¿“æπÈ”∑—Ë«‰ª°àÕπ ·µàª√‘¡“≥πÈ”‰¡à‡æ’¬ßæÕµàÕ°“√º≈‘µ
πÈ”ª√–ª“µ≈Õ¥∑—Èßªï  °√–∫«π°“√º≈‘µπÈ”ª√–ª“¢Õß√–∫∫
°√Õß·∫∫„™â·√ß¥—π ‰¡à “¡“√∂§«∫§ÿ¡ª√‘¡“≥·≈–Õ—µ√“ à«π
∑’Ë‡À¡“– ¡¢Õß “√‡§¡’‰¥â ·≈–∑√“¬°√Õß∂Ÿ°„™â¡“‡ªìπ‡«≈“
π“π µ≈Õ¥®π‡®â“Àπâ“∑’ËºŸâ§«∫§ÿ¡°“√º≈‘µ‰¡à‰¥â„Àâ§«“¡ π„®
‡∑à“∑’Ë§«√  àßº≈„Àâª√– ‘∑∏‘¿“æ¢Õß√–∫∫°√Õßπ’È§àÕπ¢â“ßµË”
 à«π√–∫∫∑√“¬°√Õß‡√Á« ÷́Ëß‡ªìπ√–∫∫‡ªî¥∑’Ë “¡“√∂µ‘¥µ“¡
°√–∫«π°“√º≈‘µ‰¥âÕ¬à“ßµàÕ‡π◊ËÕß ∂÷ß·¡â®– Ÿ≠‡ ’¬™—ÈπÀπâ“
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