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∫∑§—¥¬àÕ

ºŸâ„™âπÈ”ª√–ª“®“°√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈ 8 ·Ààß „π 7 À¡Ÿà∫â“π ¢Õßæ◊Èπ∑’Ë≈ÿà¡πÈ”Àâ«¬ “¡À¡Õ

®—ßÀ«—¥¢Õπ·°àπ ®à“¬§à“πÈ”ª√–ª“√–À«à“ß  31- 60  ∫“∑µàÕ‡¥◊Õπ√âÕ¬≈– 44.80 (¡—∏¬∞“π 50 ∫“∑ ®à“¬πâÕ¬∑’Ë ÿ¥

10 ∫“∑ ·≈–®à“¬¡“°∑’Ë ÿ¥ 300 ∫“∑) „™âπÈ”πâÕ¬°«à“ 10 ≈Ÿ°∫“»°å‡¡µ√µàÕ‡¥◊Õπ√âÕ¬≈– 54.50 ·≈–‡°◊Õ∫∑—ÈßÀ¡¥¥◊Ë¡

πÈ”Ωπ√âÕ¬≈– 98.30 „™âπÈ”ª√–ª“‡ªìππÈ”¥◊Ë¡‡æ’¬ß√âÕ¬≈– 0.70 ‚¥¬ª√—∫ª√ÿß§ÿ≥¿“æπÈ”¥â«¬°“√ºà“π‡§√◊ËÕß°√ÕßπÈ”°àÕπ

 “‡Àµÿ∑’Ë‰¡à¥◊Ë¡πÈ”ª√–ª“§◊Õ√ ™“µ‘‰¡à¥’√âÕ¬≈– 44.80 ·≈–‰¡à¡—Ëπ„®„π§ÿ≥¿“æ√âÕ¬≈– 30.80 §ÿ≥¿“æπÈ”®“°‚√ß®à“¬πÈ”

·≈–ª≈“¬∑àÕ∑’Ë∫â“πºŸâ„™âπÈ”∑ÿ°·Ààß‰¡àºà“π‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”∫“¥“≈∑’Ë„™â∫√‘‚¿§ §ÿ≥¿“æπÈ”∑’Ë‡ªìπªí≠À“

§◊Õ ¥â“π‡§¡’·≈– “√æ‘… ºà“π‡°≥±å√âÕ¬≈– 12.50  √Õß≈ß¡“§◊Õ ¥â“π™’«¿“æ ºà“π‡°≥±å√âÕ¬≈– 43.15 ¡’‡æ’¬ß

§ÿ≥¿“æπÈ”∑“ß°“¬¿“æ‡∑à“π—Èπ∑’Ëºà“π‡°≥±å∑—ÈßÀ¡¥ ºŸâ„™âπÈ”ª√–ª“ à«π„À≠à (√âÕ¬≈– 46.49) ¡’§«“¡æ÷ßæÕ„®

µàÕ§ÿ≥¿“æπÈ”ª√–ª“√–¥—∫ª“π°≈“ß (§–·ππ‡©≈’Ë¬ 3.60 + 1.09) ·≈–√âÕ¬≈– 69.23 æ÷ßæÕ„®µàÕ∫√‘°“√¢Õß√–∫∫

ª√–ª“À¡Ÿà∫â“π√–¥—∫ª“π°≈“ß (§–·ππ‡©≈’Ë¬ 3.54 + 0.89) ‡¡◊ËÕæ‘®“√≥“√“¬¥â“π ºŸâ„™âπÈ”ª√–ª“æ÷ßæÕ„®√–¥—∫ Ÿß

‰¥â·°à ¥â“πÕ—∏¬“»—¬·≈–§«“¡ π„®¢Õß‡®â“Àπâ“∑’ËºŸâ¥Ÿ·≈√–∫∫ª√–ª“ (§–·ππ‡©≈’Ë¬ 3.91 + 0.86) ·≈–¥â“π§«“¡

 –¥«°∑’Ë‰¥â√—∫®“°°“√∫√‘°“√ (§–·ππ‡©≈’Ë¬ 3.77 + 0.94) æ÷ßæÕ„®√–¥—∫ª“π°≈“ß‰¥â·°à ¥â“π§à“„™â®à“¬

(§–·ππ‡©≈’Ë¬ 3.70 + 0.92)  ¥â“π°“√ª√– “πß“π¢Õß‡®â“Àπâ“∑’ËºŸâ¥Ÿ·≈√–∫∫ª√–ª“ (§–·ππ‡©≈’Ë¬ 3.64 + 0.90)

¥â“π§«“¡‡¢â“„®„π¢âÕ¡Ÿ≈∑’Ë‰¥â√—∫®“°∫√‘°“√ (§–·ππ‡©≈’Ë¬ 3.18 + 0.85) ·≈–¥â“π°“√∫√‘°“√πÈ”ª√–ª“

®“°√–∫∫ª√–ª“À¡Ÿà∫â“π (§–·ππ‡©≈’Ë¬ 3.17 + 0.89) °“√¡’·§¥‡¡’¬¡ ‰π‡∑√µ §«“¡°√–¥â“ß ·≈–·∫§∑’‡√’¬ Ÿß

„ππÈ”ª√–ª“ Õ“® àßº≈°√–∑∫µàÕ ÿ¢¿“æ¢ÕßºŸâ∫√‘‚¿§‰¥â Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß§«√„Àâ§«“¡ ”§—≠°—∫§ÿ≥¿“æπÈ”

§«√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”°àÕπ„Àâ∫√‘°“√‡™àπ °“√°√ÕßπÈ” °“√‡µ‘¡§≈Õ√’π‡æ◊ËÕ¶à“‡™◊ÈÕ‚√§ ·≈–„Àâ§«“¡√Ÿâ

·°àª√–™“™π„π°“√¥Ÿ·≈ ÿ¢¿“æ·≈–°“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”‡æ◊ËÕ„™â„π§√—«‡√◊Õπ

1√Õß»“ µ√“®“√¬å  §≥– “∏“√≥ ÿ¢»“ µ√å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2ºŸâ™à«¬»“ µ√“®“√¬å  §≥– “∏“√≥ ÿ¢»“ µ√å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
3À—«Àπâ“ à«π∫√‘À“√®—¥°“√πÈ”¿“§ 4 ¢Õπ·°àπ ”π—°∫√‘À“√®—¥°“√∑√—æ¬“°√πÈ”¿“§ 4 ¢Õπ·°àπ
*Corresponding author, e-mail: wasun@kku.ac.th
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 Abstract

Of the water users of 8 village ground water supply systems in 7 villages of Hour Sam Mor Basin,

Khon Kaen Province, 44.80 % paid between 31-60 baht/month (median 50 baht, min 10 baht and max 300

baht) for water use, while the volume used was mostly below 10 m3/month (54.50%). Most respondents

(98.30%) drank rain water and only 0.70% of them drank tap water after filtration. The reasons for the

respondentû s not drinking tap water were that it was tasteless (44.80%) and they did not trust the water quality

(30.80%). All tap water quality did not meet the ground water quality standard. The tap water quality problem

was mainly due to the excess of hazardous chemicals and biological criteria exceeding the standard quality

at 12.50% and 43.15% respectively. However, all water samples met the physical criteria. The overall

satisfaction result of tap water quality was at a moderate level of 46.49% (3.60 + 1.09) and tap water service

was at a moderate level of 69.23% (3.54 + 0.89). High satisfaction of water user was due to the service, care

of officers (3.91 + 0.86) and service convenience (3.77 + 0.94), whereas the moderate satisfaction was shown

for cost of water usage (3.70 + 0.92), coordination of officers (3.64 + 0.90), obtaining data (3.18 + 0.85) and

water supply service (3.17 + 0.89). The excess of cadmium, nitrate, hardness, and bacteria in drinking water

had an impact on health so officers should provide safe water for consumers by using filtration and chlorination

disinfection before service, while educating about appropriate technology to treat drinking-water for households.

§” ”§—≠: §ÿ≥¿“æπÈ”ª√–ª“, ª√–ª“∫“¥“≈, §«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”

Keywords: tap water quality,  ground water supply, satisfaction of water user

∫∑π”

≈ÿà¡πÈ”Àâ«¬ “¡À¡Õ¡’æ◊Èπ∑’Ë§“∫‡°’Ë¬«‡°‘π

1 ®—ßÀ«—¥‰¥â·°à Õ”‡¿Õ·°âß§√âÕ Õ”‡¿Õ§Õπ «√√§å

Õ”‡¿Õ ¿Ÿ‡¢’¬« ®—ßÀ«—¥™—¬¿Ÿ¡‘ ·≈–Õ”‡¿Õ‚§°‚æ∏‘Ï™—¬

®—ßÀ«—¥¢Õπ·°àπ ´÷Ëß¬—ß‰¡à¡’§«“¡™—¥‡®π„π°“√∫√‘À“√

®—¥°“√‡ªìπ√–∫∫≈ÿà¡πÈ” °√¡∑√—æ¬“°√πÈ”®÷ß§—¥‡≈◊Õ°

≈ÿà¡πÈ”π’È ‡ªìπæ◊Èπ∑’Ëπ”√àÕß¢Õßæ◊Èπ∑’Ë≈ÿà¡πÈ”™’µÕπ∫π

¥â«¬‡ªìπ≈ÿà¡πÈ”¢π“¥‡≈Á°  –¥«°µàÕ°“√∫√‘À“√

®—¥°“√‡ªìπ≈ÿà¡πÈ”π”√àÕß ¡’§≥–Õπÿ°√√¡°“√≈ÿà¡πÈ”

Àâ«¬ “¡À¡ÕÕ¬Ÿà „πæ◊Èπ∑’Ë∑’Ë “¡“√∂‡™◊ËÕ¡‚¬ß°—∫

§≥–Õπÿ°√√¡°“√≈ÿà¡πÈ”™’µÕπ∫π‰¥â‚¥¬µ√ß ª√–°Õ∫

°—∫™ÿ¡™π¡’§«“¡µâÕß°“√„π°“√·°â‰¢ªí≠À“§ÿ≥¿“æπÈ”

ª√—∫ª√ÿß√–∫∫ª√–ª“À¡Ÿà∫â“π ·≈–πÕ°®“°π’È

§≥–Õπÿ°√√¡°“√≈ÿà¡πÈ”Àâ«¬ “¡À¡Õ‰¥â®—¥∑”√–∫∫

∞“π¢âÕ¡Ÿ≈„π www.huaisammo.kongchimun.org

‡æ◊ËÕ®—¥°“√Õß§å§«“¡√Ÿâ  “¡“√∂‡º¬·æ√à¢âÕ¡Ÿ≈

´÷Ëß®–‡ªìπª√–‚¬™πå·°à≈ÿà¡πÈ”Õ◊ËπÊ ‰ª∫â“ß·≈â«

( ¡§‘¥, 2552)

µ”∫≈´—∫ ¡∫Ÿ√≥å Õ”‡¿Õ‚§°‚æ∏‘Ï™—¬ ®—ßÀ«—¥

¢Õπ·°àπ ¡’√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈¡“°∑’Ë ÿ¥

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫æ◊Èπ∑’ËÕ◊ËπÊ ¢Õß≈ÿà¡πÈ”Àâ«¬ “¡À¡Õ

∑—ÈßÀ¡¥ ‚¥¬Õß§å°“√∫√‘À“√ à«πµ”∫≈´—∫ ¡∫Ÿ√≥å

Õ”‡¿Õ‚§°‚æ∏‘Ï™—¬ ®—ßÀ«—¥¢Õπ·°àπ ‰¥â√—∫°“√∂à“¬‚Õπ

¿“√°‘ ® √–∫∫ª√–ª“À¡Ÿà ∫â “π∫“¥“≈® “°°√¡

∑√—æ¬“°√∏√≥’ °√–∑√«ßÕÿµ “À°√√¡ ·≈–°Õß

ª√–ª“¿Ÿ¡‘¿“§ °√¡‚¬∏“∏‘°“√ °√–∑√«ß¡À“¥‰∑¬

√–∫∫ª√–ª“®– Ÿ∫πÈ”®“°∫àÕ∫“¥“≈ ‰ª√–∫∫º≈‘µ

‡µ‘¡Õ“°“»„Àâ‡À≈Á°≈–≈“¬πÈ”®—∫µ—«‡ªìπµ–°Õπ π‘¡‡À≈Á°

 àß¢÷ÈπÀÕ∂—ß Ÿßª√‘¡“µ√§«“¡®ÿ 12 ≈Ÿ°∫“»°å‡¡µ√

§«“¡ Ÿß 12 ‡¡µ√ ·≈â«®à“¬πÈ”∑’Ë¡’·√ß¥—π®“°ÀÕ∂—ß Ÿß

ºà“π∂—ß°√Õß π‘¡‡À≈Á°·≈–·¡ß°“π’  „ à§≈Õ√’π

„π‡ âπ∑àÕ°àÕπ®à“¬πÈ”ª√–ª“‰ª∫â“πºŸâ„™âπÈ”‚¥¬ºà“π

¡“µ√«—¥ ªí®®ÿ∫—π√–∫∫ª√–ª“À¡Ÿà∫â“πª√– ∫ªí≠À“
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„π°“√¥Ÿ·≈√–∫∫°“√º≈‘µπÈ”ºŸâ¥Ÿ·≈√–∫∫ª√–ª“

‰¡à‡§¬≈â“ßÀÕ∂—ß Ÿß ∂—ß°√Õß ·≈–‰¡à„ à§≈Õ√’π

°àÕπ„Àâ∫√‘°“√πÈ” ª√‘¡“≥πÈ”¥‘∫‰¡à‡æ’¬ßæÕ ”À√—∫

º≈‘µπÈ”ª√–ª“ ∑”„ÀâµâÕß¡’°“√ª√—∫‡ª≈’Ë¬π√–∫∫

°“√„Àâ∫√‘°“√ ‚¥¬°“√ª≈àÕ¬πÈ”‡ªìπ™à«ß‡«≈“ ´÷Ëß°àÕ

„Àâ‡°‘¥§«“¡‰¡à –¥«°·°àª√–™“™πºŸâ„™âπÈ” ·≈–¬—ß

¢“¥°“√µ‘¥µ“¡µ√«® Õ∫§ÿ≥¿“æπÈ” ºŸâ„™âπÈ”¢“¥

§«“¡¡—Ëπ„®„π§ÿ≥¿“æπÈ” ‡ªìπº≈„Àâ°“√¥”‡π‘π°‘®°“√

ª√–ª“À¡Ÿà∫â“πª√– ∫ªí≠À“¥â“πß∫ª√–¡“≥„π°“√

¥”‡π‘π°‘®°“√

¥—ßπ—ÈπºŸâ«‘®—¬®÷ß¡’§«“¡ π„®»÷°…“§ÿ≥¿“æπÈ”

ª√–ª“ ·≈–§«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”ª√–ª“®“°√–∫∫

ª√–ª“À¡Ÿà∫â“π∫“¥“≈ „πµ”∫≈´—∫ ¡∫Ÿ√≥å Õ”‡¿Õ

‚§°‚æ∏‘Ï™—¬ ®—ßÀ«—¥¢Õπ·°àπ ‡æ◊ËÕπ”¢âÕ¡Ÿ≈ ∂“π°“√≥å

§ÿ≥¿“æπÈ”ª√–ª“‰ª‡ªìπ·π«∑“ß„π°“√«“ß·ºπ°“√

‡ΩÑ“√–«—ß§ÿ≥¿“æπÈ”ª√–ª“„Àâ‰¥âµ“¡‡°≥±å¡“µ√∞“π

πÈ”∫“¥“≈∑’Ë„™â∫√‘‚¿§ ·≈–æ—≤π“√–∫∫°“√„Àâ∫√‘°“√

πÈ”ª√–ª“À¡Ÿà∫â“π„Àâ¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷ÈπµàÕ‰ª

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

‡æ◊ËÕµ√«®«—¥§ÿ≥¿“æπÈ”ª√–ª“®“°√–∫∫

ª√–ª“À¡Ÿà∫â“π∫“¥“≈ ·≈–»÷°…“§«“¡æ÷ßæÕ„®

¢ÕßºŸâ„™âπÈ”ª√–ª“ ®“°√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈

µ”∫≈´—∫ ¡∫Ÿ√≥å Õ”‡¿Õ‚§°‚æ∏‘Ï™—¬ ®—ßÀ«—¥¢Õπ·°àπ

¢Õ∫‡¢µ¢Õß°“√«‘®—¬

°“√«‘®—¬π’È‡ªìπ°“√µ√«®«—¥§ÿ≥¿“æπÈ”ª√–ª“

®“°√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈∑ÿ°·Ààß „πæ◊Èπ∑’Ë≈ÿà¡

πÈ”Àâ«¬ “¡À¡Õ Õ”‡¿Õ‚§°‚æ∏‘Ï‰™¬ ®—ßÀ«—¥¢Õπ·°àπ

®”π«π∑—ÈßÀ¡¥  8  ·Ààß ·Ààß≈– 2 µ—«Õ¬à“ß§◊Õ

‚√ß®à“¬πÈ”·≈–ª≈“¬∑àÕ∫â“πºŸâ√—∫∫√‘°“√ ‡°Á∫µ—«Õ¬à“ßπÈ”

™à«ß‡¥◊Õπæƒ»®‘°“¬π æ.». 2551 ‰ªµ√«®«‘‡§√“–Àå

§ÿ≥¿“æπÈ”∑“ß°“¬¿“æ ‡§¡’  “√æ‘…·≈–™’«¿“æ

µ“¡‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”∫“¥“≈∑’Ë„™â∫√‘‚¿§

(°√–∑√«ßÕÿµ “À°√√¡, 2542) ‚¥¬‡°≥±å°“√µ—¥ ‘π

µ—«Õ¬à“ßπÈ”∑’Ë∂◊Õ«à“ºà“π‡°≥±å¡“µ√∞“π§◊Õ µâÕßºà“π

∑ÿ°¥—™π’§ÿ≥¿“æπÈ” ·µàß“π«‘®—¬π’È‰¡à‰¥âµ√«®§ÿ≥¿“æ

πÈ”¥‘∫ ‡π◊ËÕß®“°ª√–ª“‰¡à¡’√–∫∫ª√—∫ª√ÿß§ÿ≥¿“æπÈ”

·≈–»÷°…“§«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”ª√–ª“„π¥â“π

§ÿ≥¿“æπÈ” ·≈–∫√‘°“√¢Õß√–∫∫ª√–ª“À¡Ÿà∫â“π„π

6 ¥â“π§◊Õ §«“¡ –¥«°∑’Ë‰¥â√—∫®“°°“√∫√‘°“√

¢Õß√–∫∫ª√–ª“ °“√ª√– “πß“π¢Õß‡®â“Àπâ“∑’ËºŸâ

¥Ÿ·≈√–∫∫ª√–ª“ Õ—∏¬“»—¬·≈–§«“¡ π„®¢Õß

‡®â“Àπâ“∑’ËºŸâ¥Ÿ·≈√–∫∫ª√–ª“ §«“¡‡¢â“„®„π¢âÕ¡Ÿ≈

∑’Ë‰¥â√—∫®“°∫√‘°“√¢Õß√–∫∫ª√–ª“ °“√∫√‘°“√

·≈–§à“„™â®à“¬‡¡◊ËÕ„™â∫√‘°“√¢Õß√–∫∫ª√–ª“À¡Ÿà∫â“π

‚¥¬‡°Á∫¢âÕ¡Ÿ≈¥â«¬·∫∫ —¡¿“…≥å„π°≈ÿà¡µ—«Õ¬à“ß

∑’Ë ‡ªìπµ—«·∑πÀ≈—ß§“‡√◊Õπ ®”π«π 7 À¡Ÿà∫â“π

·≈– —¡¿“…≥å·∫∫‡®“–≈÷°„πµ—«·∑π°≈ÿà¡µ—«Õ¬à“ß

∑’Ëª√– ∫ªí≠À“¥â“π§ÿ≥¿“æ·≈–°“√∫√‘°“√πÈ”ª√–ª“

¥”‡π‘π°“√‡°Á∫¢âÕ¡Ÿ≈™à«ß‡¥◊Õπæƒ»®‘°“¬π æ.». 2551

∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å  æ.». 2552
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°√Õ∫·π«§«“¡§‘¥¢Õß°“√«‘®—¬

√Ÿª∑’Ë 1.  °√Õ∫·π«§«“¡§‘¥¢Õß°“√«‘®—¬

«‘∏’¥”‡π‘π°“√«‘®—¬

1. √Ÿª·∫∫°“√«‘®—¬ ‡ªìπ°“√»÷°…“‡™‘ßæ√√≥π“

(Descriptive Study)

2. ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“

2.1 §ÿ≥¿“æπÈ” ª√–™“°√∑’Ë»÷°…“§◊Õ

µ—«Õ¬à“ßπÈ”ª√–ª“®“°‚√ß®à“¬πÈ”·≈–ª≈“¬∑àÕ∫â“π

ºŸâ„™âπÈ” ¢Õß√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈∑ÿ°·Ààß

∑’Ë‚Õπ„ÀâÕ¬Ÿà„π§«“¡¥Ÿ·≈¢Õß§≥–°√√¡°“√∫√‘À“√

°‘®°“√ª√–ª“À¡Ÿà∫â“π À√◊ÕÕß§å°“√∫√‘À“√ à«πµ”∫≈

´—∫ ¡∫Ÿ√≥å Õ”‡¿Õ‚§°‚æ∏‘Ï‰™¬ ®—ßÀ«—¥¢Õπ·°àπ

√«¡ 8 ·Ààß „π 7 À¡Ÿà∫â“π ‰¥â·°à ∫â“ππ“®“π

ÀπÕßÀ≠â“ª≈âÕß —́∫·¥ß —́∫∫Õπ ‚ππ «à“ß

´—∫ ¡∫Ÿ√≥å ·≈–´—∫‡®√‘≠ „™âÀ≈—°°“√™—°µ—«Õ¬à“ßπÈ”

ª√–ª“®“°√–∫∫∑àÕ®à“¬®”π«π 1 µ—«Õ¬à“ßµàÕª√–™“°√

5,000 §π „π√–∫∫ª√–ª“∑’Ë„Àâ∫√‘°“√ºŸâ„™âπÈ”®”π«π

‰¡à‡°‘π 200,000 §π √«¡ 16 µ—«Õ¬à“ß («‘‡§√“–Àå´È”

3 §√—Èß) µ“¡ª√–°“»°”Àπ¥¡“µ√∞“πº≈‘µ¿—≥±å

Õÿµ “À°√√¡πÈ”∫√‘‚¿§∑’Ë ¡Õ°. 257-2549 ( ”π—°ß“π

¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡, 2549)

2.2 §«“¡æ÷ßæÕ„®ºŸâ„™âπÈ” ª√–™“°√

∑’Ë»÷°…“§◊Õ À≈—ß§“‡√◊Õπ∑’Ë√—∫∫√‘°“√πÈ”ª√–ª“®“°

√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈®”π«π 8 ·Ààß „π

7 À¡Ÿà∫â“π ®”π«π∑—ÈßÀ¡¥  854  À≈—ß§“‡√◊Õπ

°“√§”π«≥°≈ÿà¡µ—«Õ¬à“ßÀ≈—ß§“‡√◊Õπ

ºŸâ„™âπÈ” „™â Ÿµ√∑√“∫§à“ª√–™“°√ ¥—ßπ’È

 Ÿµ√

n =
NZ2

α/2
 P(1-P)

Z2

α/2
P(1-P)+Nd2

n = ¢π“¥µ—«Õ¬à“ß∑’ËµâÕß°“√

N = ¢π“¥ª√–™“°√ À≈—ß§“‡√◊Õπ¢ÕßºŸâ„™âπÈ”

ª√–ª“∫“¥“≈ ®”π«π  854  À≈—ß§“‡√◊Õπ

Z = confidence coefficient ‰¥â®“°§«“¡‡™◊ËÕ¡—Ëπ

∑’Ë°”Àπ¥ (1-α) §à“ α= 0.05
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Z2
α/2

=  1.962

P =  —¥ à«π§«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”ª√–ª“

§◊Õ  0.60  (ªî¬æ√ ·≈–«√“ß§≥“, 2552)

d = §à“§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë¬Õ¡„Àâ‡°‘¥¢÷Èπ‰¥â

„π°“√ª√–¡“≥§à“ —¥ à«π§◊Õ 5%

·∑π§à“ n =   854 x 1.962 x 0.60 (1-0.60)

1.962 x 0.60 (1-0.60) + 854(0.05) 2

n = 257.57  À≈—ß§“‡√◊Õπ

¢π“¥µ—«Õ¬à“ß∑’Ë§”π«≥‰¥â§◊Õ 257.57 À≈—ß§“‡√◊Õπ

°“√«‘®—¬π’È‡°Á∫µ—«Õ¬à“ß‡æ‘Ë¡ (√âÕ¬≈– 15) ‡ªìπ 299 À≈—ß§“‡√◊Õπ

‚¥¬‡°Á∫µ—«Õ¬à“ßµ—«·∑πÀ≈—ß§“‡√◊Õπ À≈—ß§“‡√◊Õπ≈–

1 §π ∑’Ë¡’Õ“¬ÿ¡“°°«à“ 15 ªï¢÷Èπ‰ª  ÿà¡µ—«Õ¬à“ß¥â«¬«‘∏’

‡≈◊Õ°·∫∫ –¥«°·≈–°√–®“¬µ—«Õ¬à “ß∑’Ë »÷°…“

µ“¡À¡Ÿà∫â“πµà“ßÊ ∑—Èß 7 À¡Ÿà∫â“π ¥—ßµ“√“ß∑’Ë 1

3. ‡§√◊ËÕß¡◊Õ·≈–°“√§«∫§ÿ¡§ÿ≥¿“æ‡§√◊ËÕß¡◊Õ

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬·∫àß‡ªìπ 3  à«π§◊Õ

3.1 §ÿ≥¿“æπÈ” °“√µ√«®«‘‡§√“–Àå„™â

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å∑“ß«‘∑¬“»“ µ√å∑’Ë‰¥â¡“µ√∞“π

„™â “√‡§¡’§«“¡∫√‘ ÿ∑∏‘Ï√–¥—∫«‘‡§√“–Àå (Analytical

Grade) ·≈–«‘‡§√“–Àå§ÿ≥¿“æπÈ”∑“ß°“¬¿“æ ‡§¡’

 “√æ‘… ·≈–™’«¿“æ ‡ªìπ‰ªµ“¡«‘∏’¢Õß Standard

Method for the Examination of Water and Wastewater

21th ed (APHA, AWWA and WEF, 2005) ·≈â«π”

º≈¡“‡ª√’¬∫‡∑’¬∫°—∫‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”

∫“¥“≈∑’Ë„™â∫√‘‚¿§ (°√–∑√«ßÕÿµ “À°√√¡, 2542)

«‘∏’‡°Á∫µ—«Õ¬à“ßπÈ”‡æ◊ËÕµ√«®∑“ß°“¬¿“æ

‡§¡’ „ππÈ”ª√–ª“∑’Ë‚√ß®à“¬πÈ”°àÕπ‡¢â“ Ÿà√–∫∫∑àÕ®à“¬

·≈–ª≈“¬∑àÕ∫â“πºŸâ„™âπÈ” ‡°Á∫µ—«Õ¬à“ß≈– 6 ≈‘µ√

„ à ¢ « ¥ ‡ °Á ∫ µ— « Õ ¬à “ ß πÈ” æ≈ “ µ‘ ° ‚æ≈‘ ‡ Õ ∏‘ ≈’ π

 à«πµ—«Õ¬à“ßπÈ”‡æ◊ËÕµ√«®∑“ß™’«¿“æ‡°Á∫µ—«Õ¬à“ß

ª√–¡“≥ 100 ¡‘≈≈‘≈‘µ√ „ à¢«¥·°â«ª“°°«â“ß

™π‘¥∑π§«“¡√âÕπ∑’Ë¡’®ÿ°·°â«ªî¥‰¥â π‘∑ §«“¡®ÿ

ª√–¡“≥ 170 ¡‘≈≈‘≈‘µ√ (¢«¥·°â«„ à “√≈–≈“¬

‚´‡¥’¬¡‰∑‚Õ —́≈‡øµ√âÕ¬≈– 3 ‚¥¬πÈ”Àπ—° ®”π«π

0.1 ¡‘≈≈‘≈‘µ√ Àÿâ¡¥â«¬Õ–≈Ÿ¡‘‡π’¬¡‡ª≈« ∫√√®ÿ

„π°√–∫Õ°‚≈À–´÷ËßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 160 - 170 oC

‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß·≈â«)  «‘∏’µ√«®«‘‡§√“–Àå¥—™π’

§ÿ≥¿“æπÈ”µà“ßÊ ¥—ßµ“√“ß∑’Ë 2

3.2 §«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ” ‡§√◊ËÕß¡◊Õ

∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ §◊Õ ·∫∫ —¡¿“…≥å

´÷ËßºŸâ«‘®—¬¥—¥·ª≈ß®“°ªî¬æ√ ·≈–«√“ß§≥“ (2552)

‚¥¬·∫∫ —¡¿“…≥åª√–°Õ∫¥â«¬ 2  à«π§◊Õ

 à«π∑’Ë 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâµÕ∫

·∫∫ —¡¿“…≥å ‰¥â·°à ‡æ» Õ“¬ÿ √“¬‰¥â √–¥—∫°“√»÷°…“

 ∂“π¿“æ ¡√  Õ“™’æÀ≈—° ™à«ß‡«≈“∑’Ëª√– ∫

ªí≠À“πÈ”ª√–ª“‰¡à‰À≈ ·À≈àßπÈ”¥◊Ë¡ °“√ª√—∫ª√ÿß

§ÿ≥¿“æπÈ” §à“∫√‘°“√πÈ”ª√–ª“ ª√‘¡“≥πÈ”∑’Ë„™â

ºŸâ´àÕ¡·´¡∑àÕª√–ª“ ·≈–™à«ß‡«≈“∑’Ë ‡À¡“– ¡

„Àâ‡®â“Àπâ“∑’Ë‡°Á∫‡ß‘π§à“πÈ”ª√–ª“

 à«π∑’Ë 2 §«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”

ª√–ª“ ‡ªìπ¢âÕ§”∂“¡·∫∫¡“µ√“ à«πª√–‡¡‘π§à“

(Rating scale) «—¥ 5 √–¥—∫¢Õß≈‘‡§‘√å∑ ®”π«π 55 ¢âÕ

§à“§«“¡‡∑’Ë¬ß (Reliability) ¢Õß·∫∫ —¡¿“…≥å

®“° Ÿµ√ —¡ª√– ‘∑∏‘Ï·Õ≈ø“ §√Õπ∫“√å§ (Cronbachûs

Alpha coefficient) ∑’Ë§à“·Õ≈ø“ 0.05 Õ”π“®®”·π°

√“¬¢âÕÕ¬Ÿà√–À«à“ß 0.7399 - 0.9464 ·≈–√«¡·∫∫

 —¡¿“…≥å∑—Èß©∫—∫‡∑à“°—∫ 0.9427 °“√·ª≈º≈§«“¡

æ÷ßæÕ„®√“¬¢âÕ „™â§à“Õ—πµ√¿“æ™—Èπ (class interval)

·∫àß‡ªìπ 3 √–¥—∫§◊Õ  Ÿß ª“π°≈“ß ·≈–µË” ‚¥¬„™â§à“

§–·ππ Ÿß ÿ¥≈∫§à“§–·ππµË” ÿ¥ ·≈â«À“√¥â«¬®”π«π

√–¥—∫°“√«—¥∑’ËµâÕß°“√

º≈°“√«‘®—¬

1. §ÿ≥¿“æπÈ”ª√–ª“ æ∫«à“ µ—«Õ¬à“ß

πÈ”ª√–ª“∑ÿ°·Ààß ∑—Èß®“°‚√ß®à“¬πÈ”·≈–ª≈“¬∑àÕ∫â“π

ºŸâ„™âπÈ”¡’§ÿ≥¿“æπÈ”‰¡àºà“π‡°≥±å¡“µ√∞“ππÈ”∫“¥“≈

∑’Ë„™â∫√‘‚¿§ ‚¥¬§ÿ≥¿“æπÈ”∑’Ë¡’ªí≠À“¡“°∑’Ë ÿ¥§◊Õ

¥â“π‡§¡’·≈– “√æ‘… ºà“π‡°≥±å√âÕ¬≈– 12.50 √Õß≈ß¡“

§◊Õ ¥â“π™’«¿“æ ºà“π‡°≥±å√âÕ¬≈– 43.15 ¡’‡æ’¬ß

§ÿ≥¿“æπÈ”∑“ß°“¬¿“æ‡∑à“π—Èπ∑’Ëºà“π‡°≥±å∑—ÈßÀ¡¥

 à«π¥—™π’§ÿ≥¿“æπÈ”∑’Ë‰¡àºà“π‡°≥±å¡“µ√∞“π‰¥â·°à

·§¥‡¡’¬¡ ‡À≈Á° §«“¡°√–¥â“ß∂“«√ ª√‘¡“≥ “√

∑—ÈßÀ¡¥∑’Ë≈–≈“¬‰¥â ·∫§∑’‡√’¬√«¡ ‚§≈‘øÕ√å¡·∫§∑’‡√’¬

·≈–Õ’.‚§‰≈ (¥—ß√Ÿª∑’Ë 2 ·≈–µ“√“ß∑’Ë 3) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

§ÿ≥¿“æπÈ”ª√–ª“√–À«à“ß‚√ß®à“¬πÈ”°—∫ª≈“¬∑àÕ∫â“π
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ºŸâ„™âπÈ” æ∫«à“ ¡’°“√‡ª≈’Ë¬π·ª≈ß‡©æ“–§ÿ≥¿“æπÈ”

∑“ß™’«¿“æ ‚¥¬πÈ”ª√–ª“®“°ª≈“¬∑àÕ∫â“πºŸâ„™âπÈ”¡’

°“√ªπ‡ªóôÕπ Ÿß µ√«®æ∫‚§≈‘øÕ√å¡·∫§∑’‡√’¬·≈–

Õ’.‚§‰≈∑’Ë∫â“π —́∫ ¡∫Ÿ√≥å®ÿ¥∑’Ë 1 (√–∫∫ª√–ª“

∑’Ë‚√ß‡√’¬π) ·≈–∫â“π‚ππ «à“ß‡æ‘Ë¡¢÷Èπ  à«π®”π«π

·∫§∑’‡√’¬√«¡µ√«®æ∫‡æ‘Ë¡¢÷Èπ∑’Ë∫â“πÀπÕßÀ≠â“ª≈âÕß

∫â“ππ“®“π ·≈–∫â“π —́∫ ¡∫Ÿ√≥å®ÿ¥∑’Ë 2

¥—™π’§ÿ≥¿“æπÈ”„πß“π«‘®—¬π’È‰¥âµ√«®«—¥

∑—ÈßÀ¡¥ 16 æ“√“¡‘‡µÕ√å æ∫«à“ µ—«Õ¬à“ßπÈ”ª√–ª“

®“°‚√ß®à“¬πÈ”∫â“π´—∫ ¡∫Ÿ√≥å®ÿ¥∑’Ë 1 ¡’§ÿ≥¿“æπÈ”

ºà“π‡°≥±å¡“µ√∞“ππÈ”∫“¥“≈∑’Ë„™â∫√‘‚¿§ Ÿß∑’Ë ÿ¥

√âÕ¬≈– 93.75 ¢Õß®”π«π¥—™π’§ÿ≥¿“æπÈ”∑’Ëµ√«®«—¥

∑—ÈßÀ¡¥ √Õß≈ß¡“‡ªìπ∫â“π‚ππ «à“ß·≈–∫â“π´—∫ ¡∫Ÿ√≥å

®ÿ¥∑’Ë 2 ¡’®”π«π¥—™π’§ÿ≥¿“æπÈ”ºà“π‡°≥±å¡“µ√∞“π

‡∑à“°—π§◊Õ√âÕ¬≈– 87.50 ·≈–§ÿ≥¿“æπÈ”ª√–ª“®“°

‚√ß®à“¬πÈ”∫â“ππ“®“πºà“π‡°≥±å¡“µ√∞“ππâÕ¬∑’Ë ÿ¥

§◊Õ√âÕ¬≈– 75.00 ¢Õß®”π«π¥—™π’§ÿ≥¿“æπÈ”∑’Ëµ√«®«—¥

∑—ÈßÀ¡¥  à«πµ—«Õ¬à“ßπÈ”ª√–ª“®“°ª≈“¬∑àÕ∫â“π

ºŸâ„™âπÈ”∫â“π —́∫ ¡∫Ÿ√≥å®ÿ¥∑’Ë 1 ·≈–∫â“π —́∫∫Õπ

¡’¥—™π’§ÿ≥¿“æπÈ”ºà“π‡°≥±å¡“µ√∞“ππÈ”∫“¥“≈

∑’Ë„™â∫√‘‚¿§ Ÿß∑’Ë ÿ¥§◊Õ√âÕ¬≈– 81.25 ·≈–§ÿ≥¿“æπÈ”

ª√–ª“®“°ª≈“¬∑àÕ∫â“πÀπÕßÀ≠â“ª≈âÕßºà“π‡°≥±å

¡“µ√∞“ππâÕ¬∑’Ë ÿ¥§◊Õ√âÕ¬≈– 68.75 ¢Õß®”π«π¥—™π’

§ÿ≥¿“æπÈ”∑’Ëµ√«®«—¥∑—ÈßÀ¡¥ (¥—ß√Ÿª∑’Ë 3)

2. ¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâ„™âπÈ”ª√–ª“  æ∫«à“

ºŸâ„™âπÈ” à«π„À≠à¡’Õ“™’æ∑”π“√âÕ¬≈– 75.6 √“¬‰¥â

¢Õß§√Õ∫§√—«√–À«à“ß  2,501 - 3,500 ∫“∑µàÕ‡¥◊Õπ

√âÕ¬≈– 25.8 (¡—∏¬∞“π 3,000 ∫“∑ πâÕ¬∑’Ë ÿ¥ 500 ∫“∑

·≈–¡“°∑’Ë ÿ¥ 30,000 ∫“∑) ®à“¬§à“πÈ”ª√–ª“√–À«à“ß

31- 60  ∫“∑µàÕ‡¥◊Õπ √âÕ¬≈– 44.8 (¡—∏¬∞“π 50 ∫“∑

®à“¬πâÕ¬∑’Ë ÿ¥ 10 ∫“∑ ·≈–®à“¬¡“°∑’Ë ÿ¥ 300 ∫“∑)

 à«π„À≠à„™âπÈ”πâÕ¬°«à“ 10 ≈Ÿ°∫“»°å‡¡µ√µàÕ‡¥◊Õπ

√âÕ¬≈– 54.5 „™âπÈ”ª√–ª“∫“¥“≈‡ªìπÀ≈—°√âÕ¬≈– 95.3

·≈–„™âº ¡°—∫πÈ”º‘«¥‘π√âÕ¬≈– 4.7  à«π„À≠à

‰¡àª√– ∫ªí≠À“‡√◊ËÕß§ÿ≥¿“æπÈ”√âÕ¬≈– 70.9

πÈ”ª√–ª“‰¡à‰À≈√âÕ¬≈– 59.2  ‡π◊ËÕß®“°¡’¿“™π–

‡°Á∫°—°πÈ”·≈– ”√ÕßπÈ”‰«â„™â„π§√—«‡√◊Õπ‡æ’¬ßæÕ

µ≈Õ¥∑—Èß«—π·≈â« ·µà™à«ßƒ¥Ÿ√âÕπ¡—°ª√– ∫ªí≠À“

πÈ”ª√–ª“‰¡à‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√„™â√âÕ¬≈– 56.6

°“√‡°Á∫‡ß‘π§à“πÈ” –¥«°„Àâ‡°Á∫‡«≈“‡™â“√âÕ¬≈– 80.6

„π™à«ß ‘Èπ‡¥◊Õπ√âÕ¬≈– 85.2  °√≥’∑’Ë∑àÕª√–ª“∑’Ë∫â“π·µ°

™”√ÿ¥ ‡®â“¢Õß∫â“π®–´àÕ¡·´¡‡Õß√âÕ¬≈– 62.2

 à«π∑’Ë “∏“√≥–‡®â “Àπâ “∑’Ë ºŸâ ¥Ÿ ·≈√–∫∫ª√–ª“

®– à́Õ¡·´¡„Àâ√âÕ¬≈– 98.3 ‚¥¬¥”‡π‘π°“√∑—π∑’

‡¡◊ËÕ‰¥â√—∫·®âß√âÕ¬≈– 83.6 ·≈– à«π„À≠à´àÕ¡‡ √Á®

¿“¬„π‡«≈“  1  «—π √âÕ¬≈– 53.8

ºŸâ„™âπÈ”‡°◊Õ∫∑—ÈßÀ¡¥¥◊Ë¡πÈ”Ωπ√âÕ¬≈– 98.3 ¥◊Ë¡

πÈ”ª√–ª“√âÕ¬≈– 0.7 ¥◊Ë¡πÈ”ª√–ª“√à«¡°—∫´◊ÈÕπÈ”¥◊Ë¡

∫√√®ÿ¢«¥„π¿“™π–ªî¥ π‘∑√âÕ¬≈– 0.7 ·≈–¥◊Ë¡πÈ”

ª√–ª“√à«¡°—∫πÈ”Ωπ√âÕ¬≈– 0.3 ‚¥¬ª√—∫ª√ÿß

§ÿ≥¿“æπÈ”ª√–ª“¥â«¬°“√ºà“π‡§√◊ËÕß°√ÕßπÈ”°àÕπ

 “‡Àµÿ∑’Ë‰¡à¥◊Ë¡πÈ”ª√–ª“§◊Õ  √ ™“µ‘‰¡à¥’√âÕ¬≈– 44.8

‰¡à¡—Ëπ„®„π§ÿ≥¿“æπÈ”ª√–ª“√âÕ¬≈– 30.8 ·≈–πÈ”

¡’°≈‘Ëπ‡À¡Áπ√âÕ¬≈– 6.4

3. §«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”µàÕ§ÿ≥¿“æ

πÈ”ª√–ª“ æ∫«à“ ºŸâ„™âπÈ”ª√–ª“æ÷ßæÕ„®µàÕ§ÿ≥¿“æ

πÈ”ª√–ª“√–¥—∫ª“π°≈“ß√âÕ¬≈– 46.49  (§–·ππ‡©≈’Ë¬

3.60 ± 1.09)   ‡¡◊ËÕæ‘®“√≥“√“¬¢âÕ (¥—ßµ“√“ß∑’Ë 4)

æ∫«à“ æ÷ßæÕ„®µàÕ§ÿ≥¿“æπÈ”ª√–ª“√–¥—∫ Ÿß„π¥â“π

§«“¡„  –Õ“¥  (§–·ππ‡©≈’Ë¬ 4.17 ± 0.85) ‰¡à¡’ ’

®“° “√Õ‘π∑√’¬å (§–·ππ‡©≈’Ë¬ 4.18 ± 0.80) À√◊Õ

 ’®“° π‘¡‡À≈Á° (§–·ππ‡©≈’Ë¬ 4.11 ± 0.91)  à«π

æ÷ßæÕ„®√–¥—∫ª“π°≈“ß„π¥â“π πÈ”¡’§«“¡°√–¥â“ß

„πª√‘¡“≥∑’Ë¬Õ¡√—∫‰¥â (§–·ππ‡©≈’Ë¬ 3.13 ± 1.35)

·≈–√ ™“µ‘¢ÕßπÈ” (§–·ππ‡©≈’Ë¬ 3.22 ± 1.25)

 à«π§«“¡æ÷ßæÕ„®√–¥—∫µË”„π¥â“π °“√¶à“‡™◊ÈÕ‚√§

¥â«¬§≈Õ√’π (§–·ππ‡©≈’Ë¬ 2.18 ± 1.27) ∑—Èßπ’Èª√–ª“

∑ÿ°·Ààß∑’Ë »÷°…“‰¡à‰¥â „ à “√≈–≈“¬§≈Õ√’π„π

πÈ”ª√–ª“°àÕπ®à“¬„Àâ∫√‘°“√·°àª√–™“™π

4. §«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”µàÕ∫√‘°“√

¢Õßª√–ª“À¡Ÿà∫â“π æ∫«à“ ºŸâ„™âπÈ”ª√–ª“æ÷ßæÕ„®

µàÕ∫√‘°“√¢Õß√–∫∫ª√–ª“À¡Ÿà∫â“π√–¥—∫ª“π°≈“ß

√âÕ¬≈– 69.23 (§–·ππ‡©≈’Ë¬ 3.54 ± 0.89) ‡¡◊ËÕ

æ‘®“√≥“√“¬¥â“π ºŸâ„™âπÈ”ª√–ª“æ÷ßæÕ„®√–¥—∫ Ÿß

‰¥â·°à ¥â“πÕ—∏¬“»—¬·≈–§«“¡ π„®¢Õß‡®â“Àπâ“∑’Ë

ºŸâ¥Ÿ·≈√–∫∫ª√–ª“ (§–·ππ‡©≈’Ë¬ 3.91 ± 0.86)
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„πæ◊Èπ∑’Ë≈ÿà¡πÈ” “¢“Àâ«¬ “¡À¡Õ  ®—ßÀ«—¥¢Õπ·°àπ

·≈–¥â“π§«“¡ –¥«°∑’Ë‰¥â√—∫®“°°“√∫√‘°“√ (§–·ππ

‡©≈’Ë¬ 3.77 ± 0.94) æ÷ßæÕ„®√–¥—∫ª“π°≈“ß‰¥â·°à

¥â“π§à“„™â®à“¬ (§–·ππ‡©≈’Ë¬ 3.70 ± 0.92) ¥â“π°“√

ª√– “πß“π¢Õß‡®â“Àπâ“∑’ËºŸâ¥Ÿ·≈√–∫∫ª√–ª“ (§–·ππ

‡©≈’Ë¬ 3.64 ± 0.90) ¥â“π§«“¡‡¢â“„®„π¢âÕ¡Ÿ≈∑’Ë‰¥â√—∫

®“°∫√‘°“√ (§–·ππ‡©≈’Ë¬ 3.18 ± 0.85) ·≈–¥â“π°“√

∫√‘°“√πÈ”ª√–ª“®“°√–∫∫ª√–ª“À¡Ÿà∫â“π (§–·ππ

‡©≈’Ë¬ 3.17 ± 0.89) (√“¬≈–‡Õ’¬¥√“¬¢âÕ„π·µà≈–¥â“π

¥—ßµ“√“ß∑’Ë 5)

«‘®“√≥åº≈°“√«‘®—¬

√–∫∫ª√–ª“À¡Ÿà∫â “π∫“¥“≈∑’ËÕß§å°“√

∫√‘À“√ à«πµ”∫≈ ‰¥â√—∫°“√∂à“¬‚Õπ¿“√°‘®®“°

3 Àπà«¬ß“π §◊Õ 1) °√¡∑√—æ¬“°√∏√≥’ °√–∑√«ß

Õÿµ “À°√√¡ 2) °Õßª√–ª“¿Ÿ¡‘¿“§ °√¡‚¬∏“∏‘°“√

°√–∑√«ß¡À“¥‰∑¬ ·≈– 3) °√¡Õπ“¡—¬ °√–∑√«ß

 “∏“√≥ ÿ¢ ·¡â‚§√ß √â“ß√–∫∫ª√–ª“®–¡’§«“¡

·µ°µà“ß°—π∫â“ß ·µàº≈§«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”

ª√–ª“µàÕ∫√‘°“√¢Õß√–∫∫ª√–ª“À¡Ÿà∫â“π„π¥â“πµà“ßÊ

„π¿“æ√«¡¡’§à“„°≈â‡§’¬ß°—π ‚¥¬æ∫«à“ ºŸâ„™âπÈ”

ª√–ª“¢Õß√–∫∫ª√–ª“·∫∫°√¡∑√—æ¬“°√∏√≥’

·≈–·∫∫°Õßª√–ª“¿Ÿ¡‘¿“§ °√¡‚¬∏“∏‘°“√

 à«π„À≠à√âÕ¬≈– 69.23  ¡’§«“¡æ÷ßæÕ„®µàÕ∫√‘°“√

√–¥—∫ª“π°≈“ß (§–·ππ‡©≈’Ë¬ 3.54 ± 0.89)

´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õßªî¬æ√ ·≈–«√“ß§≥“

(2552) ∑’Ëæ∫«à“ºŸâ„™âπÈ”ª√–ª“À¡Ÿà∫â“π∫“¥“≈¢π“¥

„À≠à¢Õß°√¡Õπ“¡—¬ ¡’§«“¡æ÷ßæÕ„®µàÕ∫√‘°“√√–¥—∫

ª“π°≈“ß√âÕ¬≈– 60.28 ‡™àπ°—π ¥—ßπ—Èπ√–¥—∫§«“¡

æ÷ßæÕ„®∑’ËµÕ∫√—∫ ‰¡à¢÷ÈπÕ¬Ÿà°—∫·∫∫·ª≈π‚§√ß √â“ß

√–∫∫ª√–ª“«à“‡ªìπ¢ÕßÀπà«¬ß“π„¥ ·µà¢÷ÈπÕ¬Ÿà°—∫

°√–∫«π°“√∫√‘À“√®—¥°“√·≈–°“√¥Ÿ·≈√–∫∫º≈‘µ

¢Õß§≥–°√√¡°“√∫√‘À“√°‘®°“√ª√–ª“À¡Ÿà∫â“π

ºŸâ„™âπÈ”ª√–ª“ à«π„À≠à√âÕ¬≈– 46.49

¡’§«“¡æ÷ßæÕ„®µàÕ§ÿ≥¿“æπÈ”ª√–ª“√–¥—∫ª“π°≈“ß

(§–·ππ‡©≈’Ë¬ 3.60 ± 1.09) ¡’§«“¡æ÷ßæÕ„®√–¥—∫µË”

„π‡√◊ËÕß °“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”ª√–ª“°àÕπ„Àâ∫√‘°“√

·°àª√–™“™π (§–·ππ‡©≈’Ë ¬ 1 .39 ± 0.77)

´÷Ë ß Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈§ÿ≥¿“æπÈ”∑’Ëµ√«®«—¥‰¥â

§◊Õ §ÿ≥¿“æπÈ”®“°‚√ß®à“¬πÈ”·≈–ª≈“¬∑àÕ∫â“πºŸâ„™âπÈ”

∑ÿ°·Ààß‰¡àºà“π‡°≥±å¡“µ√∞“ππÈ”∫“¥“≈∑’Ë„™â∫√‘‚¿§

´÷Ëßº≈§ÿ≥¿“æπÈ”π’È Õ¥§≈âÕß°—∫°“√»÷°…“¢Õßπƒ¡≈

·≈–«√“ß§≥“ (2549) ∑’Ëæ∫«à“ §ÿ≥¿“æπÈ”ª√–ª“

¢Õß√–∫∫ª√–ª“À¡Ÿà∫â“π·∫∫º‘«¥‘π¢Õß°√¡Õπ“¡—¬

∑’Ë¡’Õ“¬ÿ°“√„™âß“π‡°‘π°«à“ 10 ªï ®”π«π 11 ·Ààß

„π®—ßÀ«—¥¢Õπ·°àπ ºà“π‡°≥±å°”Àπ¥ Ÿß ÿ¥

¢Õß¡“µ√∞“ππÈ”∫√‘‚¿§‡æ’¬ß√âÕ¬≈– 9.09 ¢Õß√–∫∫

ª√–ª“∑—ÈßÀ¡¥ ‚¥¬§ÿ≥¿“æπÈ”∑’Ë¡’ªí≠À“¡“°∑’Ë ÿ¥

§◊Õ¥â“π™’«¿“æ ºà“π‡°≥±å‡æ’¬ß√âÕ¬≈– 31.82

·≈– Õ¥§≈âÕß°—∫√“¬ß“π¢Õß à«π‡ΩÑ“√–«—ß§ÿ≥¿“æ

 ‘Ëß·«¥≈âÕ¡ (2542) ∑’Ëæ∫«à“ §ÿ≥¿“æπÈ”ª√–ª“

À¡Ÿà∫â“π∑—Ë«ª√–‡∑» æ.». 2540-2541 ®”π«π 1,547 ·Ààß

‰¡àºà“π‡°≥±å¡“µ√∞“ππÈ”∫√‘‚¿§¢ÕßÕß§å°“√Õπ“¡—¬

‚≈°∂÷ß√âÕ¬≈– 75 ¢Õßµ—«Õ¬à“ß∑—ÈßÀ¡¥ 4,390 µ—«Õ¬à“ß

°“√∑’Ë§ÿ≥¿“æπÈ”∑“ß°“¬¿“æ§◊Õ  ’  §«“¡¢ÿàπ

·≈–æ’‡Õ™ ºà“π‡°≥±å¡“µ√∞“π§ÿ≥¿“æπÈ”∫“¥“≈∑’Ë„™â

∫√‘‚¿§ ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°πÈ”„µâ¥‘π∑’Ë Ÿ∫„™â Õ¬Ÿà„π

™—Èπ¥‘πÕÿâ¡πÈ”∑’Ë≈÷°¡“° ª√–¡“≥ 80-100 ‡¡µ√ πÈ”

®÷ßºà“π°“√°√Õß‚¥¬∏√√¡™“µ‘·≈â«

ªí≠À“§ÿ≥¿“æπÈ”¥â “π ‡§¡’·≈– “√æ‘…

„ππÈ”ª√–ª“ Õ“®¡’ “‡Àµÿ®“°√–∫∫ª√–ª“∑’Ë»÷°…“

«‘®—¬‡ªìπ√–∫∫∑’Ë°àÕ √â“ß√–À«à“ß æ.». 2538-2542

¢≥–π—Èπ¡’®ÿ¥ª√– ß§åÀ≈—°§◊Õ‡æ◊ËÕ·°â‰¢ªí≠À“°“√

¢“¥·§≈ππÈ”¢Õßª√–™“™π„π™π∫∑ ¡’°√–∫«π°“√

º≈‘µπÈ”·∫àß‡ªìπ 4  à«π§◊Õ √–∫∫πÈ”¥‘∫ º≈‘µπÈ”

®à“¬πÈ” ·≈–≈â“ß∂—ß∑√“¬°√Õß ´÷Ëß™à«ß∑’Ë§≥–ºŸâ«‘®—¬

‰ª‡°Á∫¢âÕ¡Ÿ≈ æ∫«à“ ºŸâ¥Ÿ·≈√–∫∫ª√–ª“∑ÿ°·Ààß‰¡à

‡§¬ºà“π°“√Õ∫√¡ ¢“¥§«“¡√Ÿâ §«“¡™”π“≠¥â“π°“√º≈‘µ

°“√∑”§«“¡ –Õ“¥√–∫∫º≈‘µ ª√–ª“∫“ß·Ààß‰¡à‡§¬

≈â“ßÀÕ∂—ß Ÿß ∂—ß°√Õß ·≈–µ—Èß§à“§«“¡¥—ππÈ”„Àâµ√ß

°—∫¢’¥§«“¡ “¡“√∂¢Õß√–∫∫   à«πªí≠À“¥â“π

§ÿ≥¿“æπÈ”∑“ß™’«¿“æ ∑’ËπÈ”ª√–ª“®“°ª≈“¬∑àÕ∫â“π

ºŸâ„™âπÈ”¡’°“√ªπ‡ªóôÕπ Ÿß æ∫·∫§∑’‡√’¬√«¡‚§≈‘øÕ√å¡

·∫§∑’‡√’¬·≈–Õ’.‚§‰≈‡æ‘Ë¡¢÷Èπ ®“°°“√ —¡¿“…≥å·∫∫

‡®“–≈÷°æ∫«à“ Õ“®‡°‘¥®“°À≈“¬ “‡Àµÿ ‡™àπ ∑àÕª√–ª“‡°à“

√—Ë«√–À«à“ß°“√¢π àßπÈ”  §≥–°√√¡°“√∫√‘À“√°‘®°“√

7 1/25/10, 9:28 AM967



968 «“√ “√«‘®—¬ ¡¢. 14 (10) : µÿ≈“§¡ 2552 ∂“π°“√≥å§ÿ≥¿“æπÈ”ª√–ª“·≈–§«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”®“°√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈

„πæ◊Èπ∑’Ë≈ÿà¡πÈ” “¢“Àâ«¬ “¡À¡Õ  ®—ßÀ«—¥¢Õπ·°àπ

ª√–ª“À¡Ÿà∫â“π·≈–ºŸâ„™âπÈ”‰¡à‡ÀÁπ§«“¡ ”§—≠¢Õß°“√

¶à“‡™◊ÈÕ‚√§ ‡§√◊ËÕß®à“¬§≈Õ√’π™”√ÿ¥ °“√‡µ‘¡§≈Õ√’π

‰¡à‡æ’¬ßæÕ„π°“√¶à“‡™◊ÈÕ‚√§ ºŸâ„™âπÈ”‡À¡Áπ°≈‘Ëπ§≈Õ√’π

√«¡∂÷ß∫“ßÀ¡Ÿà∫â“π‡™àπ ∫â“π´—∫∫Õπ‡¥‘π∑àÕª√–ª“

°àÕπ∑”∂ππ ‡¡◊ËÕ°àÕ √â“ß∂ππ„À¡à‡ªìπ∂ππ§Õπ°√’µ

∑à Õª√–ª“®÷ ßÕ¬Ÿà µË”°«à “º‘ «∂ππ¡“°·≈–Õ¬Ÿà „ µâ

∑àÕ√–∫“¬πÈ” πÕ°®“°π’È„π¥â“π‚§√ß √â“ß¢Õß√–∫∫

ª√–ª“À¡Ÿà∫â“π ‚¥¬‡©æ“–√–∫∫®à“¬πÈ”‰¡à¡’°“√®—¥∑”

ª√–µŸπÈ” ‡æ◊ËÕ√–∫“¬µ–°Õπ À√◊ÕÀ—«¥—∫‡æ≈‘ß„π‡ âπ

∑àÕ®à“¬πÈ” ∑”„Àâª√– ∫ªí≠À“µ–°Õπ§â“ß„π‡ âπ

∑àÕ®à“¬πÈ” ‡ªìπÕ“À“√Õ¬à“ß¥’¢Õß·∫§∑’‡√’¬ Õπ÷Ëß°“√

·°â‰¢ªí≠À“§ÿ≥¿“æπÈ”·≈–°“√æ—≤π“√–∫∫º≈‘µ

‡™àπ °“√‡µ‘¡Õ“°“» „ à “√‡§¡’‡æ◊ËÕ°”®—¥ “√·¢«π≈Õ¬

 “√≈–≈“¬·≈–°“√¶à“‡™◊ÈÕ‚√§ ‰¡à§ÿâ¡§à“ ”À√—∫

°“√≈ß∑ÿπ ‡ªìπ°‘®°“√∑’Ë∑”°”‰√‰¥â‰¡à¡“°π—° ¥â«¬¡’

¢âÕ®”°—¥¥â“πæ◊Èπ∑’Ë∑’Ë„Àâ∫√‘°“√πÈ”ª√–ª“¡’ª√–™“°√

æ—°Õ“»—¬Õ¬ŸàÕ¬à“ßÀπ“·πàππâÕ¬ Õ—µ√“§à“πÈ”ª√–ª“

∑’Ë‡√’¬°‡°Á∫‡ªìπ·∫∫§ß∑’Ë ·µà≈–À¡Ÿà∫â“π®–µ°≈ß°—π

§◊Õ√–À«à“ß 3-6 ∫“∑/≈∫.¡. ·≈–ª√‘¡“≥°“√„™âπÈ”

 à«π„À≠à„™âµË”°«à“ 10 ≈∫.¡./‡¥◊Õπ ´÷Ëßªí≠À“µàÕ°“√

¥Ÿ·≈√–∫∫‡À≈à“π’È  àßº≈µàÕ§ÿ≥¿“æπÈ”ª√–ª“∑—Èß ‘Èπ

Õπ÷Ë ß ‡æ◊ËÕ∫√√‡∑“ªí≠À“¥â“πºŸâ¥Ÿ·≈√–∫∫ª√–ª“

¢“¥Õß§å§«“¡√Ÿâ ∑—°…–°“√∫√‘À“√®—¥°“√ ·≈–°“√¥Ÿ·≈

√–∫∫ª√–ª“À¡Ÿà∫â“π ¡À“«‘∑¬“≈—¬¢Õπ·°àπ√à«¡°—∫

 ”π—°∫√‘À“√®—¥°“√∑√—æ¬“°√πÈ”¿“§ 4 ¢Õπ·°àπ

®÷ß‰¥â®—¥Õ∫√¡‡™‘ßªØ‘∫—µ‘°“√·°àºŸâ∑’Ë¡’ à«π‡°’Ë¬«¢âÕß

„πæ◊Èπ∑’Ë«‘®—¬·≈â« ‚¥¬°‘®°√√¡Õ∫√¡œ π’È‡ªìπ à«πÀπ÷Ëß

¢Õß‚§√ß°“√«‘®—¬‡√◊ËÕß °“√æ—≤π“»—°¬¿“æºŸâ¥Ÿ·≈

√–∫∫ª√–ª“À¡Ÿà∫â“π·∫∫∫“¥“≈ „πæ◊Èπ∑’Ë≈ÿà¡πÈ”

 “¢“Àâ«¬ “¡À¡Õ ®—ßÀ«—¥¢Õπ·°àπ (™—™«“≈, 2552)

 à«πªí≠À“¥â“ππÈ”ª√–ª“‰¡à‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√

„™âπ—Èπ Àπà«¬ß“π¿“§√—∞∑’Ë‡°’Ë¬«¢âÕß°—∫°“√®—¥À“

πÈ” –Õ“¥ ‡™àπ Õß§å°√ª°§√Õß à«π∑âÕß∂‘Ëπ °√–∑√«ß

¡À“¥‰∑¬ °√¡∑√—æ¬“°√πÈ” °√–∑√«ß∑√—æ¬“°√∏√√¡™“µ‘

·≈– ‘Ëß·«¥≈âÕ¡  œ≈œ §«√„Àâ§«“¡ ”§—≠ æ‘®“√≥“

®—¥À“ß∫ª√–¡“≥„π°“√æ—≤π“Àâ«¬ “¡À¡Õ „Àâ‡ªìπ

·À≈àßπÈ” ”√Õß  ”À√—∫°“√º≈‘µª√–ª“º‘«¥‘π

∑’Ë¡’§ÿ≥¿“æ¥’„Àâ∫√‘°“√·°àª√–™“™πµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘®—¬·≈–æ—≤π“

°“√∫√‘À“√®—¥°“√∑√—æ¬“°√πÈ”·∫∫∫Ÿ√≥“°“√

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

∑’Ë„Àâ∑ÿπÕÿ¥Àπÿπ°“√∑”«‘®—¬ ·≈–¢Õ¢Õ∫§ÿ≥¿“§«‘™“

«‘∑¬“»“ µ√åÕπ“¡—¬ ‘Ëß·«¥≈âÕ¡ §≥– “∏“√≥ ÿ¢»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë„Àâ°“√ π—∫ πÿπÕÿª°√≥å

‡§√◊ËÕß¡◊Õ·≈–§√ÿ¿—≥±å„π°“√»÷°…“«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß

°√–∑√«ßÕÿµ “À°√√¡. 2542. ‡°≥±å¡“µ√∞“π

πÈ”∫“¥“≈∑’Ë„™â∫√‘‚¿§ µ“¡ª√–°“»©∫—∫∑’Ë 12

(æ.». 2542) ÕÕ°µ“¡§«“¡„πæ√–√“™

∫—≠≠—µ‘πÈ”∫“¥“≈ æ.». 2520 ‡√◊ËÕß °”Àπ¥

À≈—°‡°≥±å·≈–¡“µ√°“√„π∑“ß«‘™“°“√

 ”À√—∫°“√ªÑÕß°—π¥â“π “∏“√≥ ÿ¢·≈–

ªÑÕß°—π ‘Ë ß·«¥≈âÕ¡‡ªìπæ‘… µ’æ‘¡æå

„π√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ 112 µÕπ∑’Ë 29

≈ß«—π∑’Ë 13 ‡¡…“¬π 2542.

™—™«“≈ °’√µ‘«√ °ÿ≈, «√“ß§≥“  —ß ‘∑∏‘ «— ¥‘Ï ·≈–

°ƒ…≥™—¬ ‡√◊Õß®“∫. 2552. √“¬ß“π°“√

»÷°…“«‘®—¬ °“√æ—≤π“»—°¬¿“æ°“√º≈‘µπÈ”

ª√–ª“À¡Ÿà∫â“π∫“¥“≈„πæ◊Èπ∑’Ë≈ÿà¡πÈ” “¢“

Àâ«¬ “¡À¡Õ ®—ßÀ«—¥¢Õπ·°àπ. »Ÿπ¬å«‘®—¬

·≈–æ—≤π“°“√∫√‘À“√®—¥°“√∑√—æ¬“°√πÈ”

·∫∫∫Ÿ√≥“°“√ ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

¡À“«‘∑¬“≈—¬¢Õπ·°àπ, ¢Õπ·°àπ: Àπâ“ 12-15.

πƒ¡≈ ª√–¿“ ¡ÿ∑√ ·≈–«√“ß§≥“  —ß ‘∑∏‘ «— ¥‘Ï.

2549. °“√¥Ÿ·≈√–∫∫º≈‘µ·≈–§ÿ≥¿“æπÈ”

ª√–ª“¢Õß√–∫∫ª√–ª“À¡Ÿà∫â“π·∫∫º‘«¥‘π

„π‡¢µ®—ßÀ«—¥¢Õπ·°àπ. «“√ “√«‘®—¬ ¡¢.

©∫—∫∫—≥±‘µ»÷°…“ 6 (2): 121-134.

ªî¬æ√  ·°â«™”π“≠ ·≈–«√“ß§≥“  —ß ‘∑∏‘ «— ¥‘Ï. 2552.

§ÿ≥¿“æπÈ”·≈–§«“¡æ÷ßæÕ„®¢Õßª√–™“™π

ºŸâ„™âπÈ”ª√–ª“ °√≥’»÷°…“µ”∫≈¢—«‡√’¬ß Õ”‡¿Õ

™ÿ¡·æ ®—ßÀ«—¥¢Õπ·°àπ. «“√ “√Õπ“¡—¬

 ‘Ëß·«¥≈âÕ¡. 11(2): 24-38.
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 ¡§‘¥  ‘ß ß. 2552. ∫∑‡√’¬π¢Õß≈ÿà¡πÈ”Àâ«¬ “¡À¡Õ:

3 ªï·√°·Ààß°“√∫ÿ°‡∫‘° (2549-2551). §≥–∑”ß“π

≈ÿà¡πÈ”Àâ«¬ “¡À¡Õ„π§≥–°√√¡°“√≈ÿà¡πÈ”™’,

¢Õπ·°àπ: Àπâ“ 5-10.

 ”π—°ß“π¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡. 2549.

¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡πÈ”∫√‘‚¿§

¡Õ°. 257 2549 °√–∑√«ßÕÿµ “À°√√¡

ª√–°“»„π√“™°‘®®“πÿ‡∫°…“ ©∫—∫ª√–°“»

·≈–ß“π∑—Ë«‰ª ‡≈à¡ 123 µÕπ∑’Ë 64 «—π∑’Ë 6

°√°Æ“§¡ æÿ∑∏»—°√“™ 2549

 à«π‡ΩÑ“√–«—ß§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡. 2542. °“√ª√–ª“

°√¡Õπ“¡—¬¥◊Ë¡‰¥â ªïæ.». 2540-2541. «“√ “√

Õπ“¡—¬ ‘Ëß·«¥≈âÕ¡. 3(4): 35-40.

APHA, AWWA and WEF. 2005.  Standard Method

for the Examination of Water and

Wastewater 21th ed  Washington, DC:

American Public Health ASS. : 1000-3000.

7 1/25/10, 9:28 AM969



970 «“√ “√«‘®—¬ ¡¢. 14 (10) : µÿ≈“§¡ 2552 ∂“π°“√≥å§ÿ≥¿“æπÈ”ª√–ª“·≈–§«“¡æ÷ßæÕ„®¢ÕßºŸâ„™âπÈ”®“°√–∫∫ª√–ª“À¡Ÿà∫â“π∫“¥“≈

„πæ◊Èπ∑’Ë≈ÿà¡πÈ” “¢“Àâ«¬ “¡À¡Õ  ®—ßÀ«—¥¢Õπ·°àπ

√Ÿª∑’Ë 1. √âÕ¬≈–¢Õß¥—™π’§ÿ≥¿“æπÈ”∑’Ëºà“π‡°≥±å¡“µ√∞“ππÈ”∫“¥“≈∑’Ë„™â∫√‘‚¿§ ®”·π°µ“¡¥—™π’§ÿ≥¿“æπÈ”∑’Ëµ√«®«—¥

≥ ‡¥◊Õπæƒ»®‘°“¬π æ.». 2551
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