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fll'.i~'.i1'i1l~fl 1 1J.Jt~1uri ~Vifl''Vll.:Jftl.l 1il'U1'U 1 mnu i~un rlTunmCJfw'.i~m'Vltll'Vj i'W<ii1.:inri1 

l~LJ1tl1JfllJ\Pl'.i1'\ll~fJtufll'Wtllfllfl'1'W1J'.i'.i'LJlfllfl' '.i~l111.:Jl'U~ 22-25 fJl.lfll'rl''U'!l 2565 ]jl'lftfllHl'.i1'\ll~Uff~.:Jl'U 

1'11'.il.:J~ 3-2 fl.:!lU~ 3-2 Uft~'.iW.:Jl'Ul'lftflUl'l'.i1'i1l~l'Ufllfll'l'U1fl~ 2 
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. 
cs QJ ~ ~ 

mn:ir1 3-2 fHl fll 'l g) 'l1{11~f11U.Jlnu~~ 'YI H'YIHln.J 

' I v CS Q.I d 
'i~'H11~1'U'YI 22-25 tp.Jill 'Vi'Ufi 2565 

d 1uo41c;-u~frmuhuii (%) fl1liJl'l1t'liJ 

o IV If : 
ITl'UfHT.:J?l 't'l'l::Ull'l 'Ul'l'j 

0.4-1.8 mis 

Til'll'll.:Jt'lil 

N 2.78 

NNE 0.00 

NE 0.00 

ENE 0.00 

E 0.00 

ESE 0.00 

SE 0.00 

SSE 20.83 

s 16.67 

SSW 0.00 

SW 0.00 

WSW 0.00 

w 0.00 

WNW 0.00 

NW 0.00 

NNW 0.00 

nii 40.28 

t'lilt'ITU (<0.4 mis) 59.72 
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·· .. 

2oo/. 

15% 

,.. 

3-6 

25% .. 

,­
•' 

. · .. 

WIND SPEED 
(mis) 

11 >•11 .2 

• 8.5 - 11 .2 

• 5.8- 8.5 

• 3.6 - 5.6 

1.8 - 3.8 

• 0 .4-1 .8 

Calms: 59.72% 

viil'n no1mo il1tlft 
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3.3 

3.3.1 
0 ... 

fll'i~l!'W'Wfll'i 

D11i'Vl i:JJ~.:i &ui1nnulYu'Vi' flvwii'111'Vlu'fl ~in~ vi1m'.i11n'i1i~'.i~~rnffa.:im~a 24 '171 !m 

(Leq. 24 hr) ll'1~'.i~~'Ulfft1.:iey.:iey~ (Lmax) 1llu11m 3 iu~vi~v.:i 'lmb.:i~nm'.i~11uu.:i1u111:1JiJn~'lJV.:J 

tf1Hf11'.i 1rlviu~ 22-25 flllfll~'Un 2565 1~aH'1fl~tJ.:i~v Integrating Sound Level Meter ACO 6236 1~avi1 

m'.i11'.i1'i1i~ 'lu'U111w~fl1~11'i1~i~i'mmm~'Vl'U'i11mffa.:i~.:i ~iu1u 3 "1'ml1 ~.:i11lu~~1~a1nu~11'.i1'i1i~ 

flWilTvrn1mfl''l'Um'.it11mfl' ~v (~.:inl~ 3-1) 
• <u 

3.3.2 

St. l 

St. 2 

St. 3 

'i11f1H'1f11'.i11'.i1'i1l~'.i~firnffa.:im~a 24 '171 !m (Leq. 24 hr) !1'1~'.i~firnffa.:iey.:iey~ (Lmax) !U'U 

nm 31u~m~v.:i ~iu1u 3 mnl1 1rlv1u~ 22-25 n:JJm~un 2565 nH'1m'.i11'.i1'i11'~'lu111'.i1.:i~ 3-3 11'1~ • 
'.iltl.:J1'UH'1f11'.i i1m1~'Yii'Uf11f1H'U1f1~ 2 

' ... ... ., ' ., ... ., 
., ... ... 

'i::i;iumt1.:i [!i;i 0111mt(rn)J 
tTfll'U'Yl\ll'i1~1i;i 1'U'Yl\ll'i1~1i;i 

Leq. 24 hr Lmax 

22-23/02/65 54.0 89.6 

23-24/02/65 54.3 89.8 

24-25/02/65 54.5 90. l 

22-23/02/65 55.3 90.2 

23-24/02/65 55.5 90.5 

24-25/02/65 55.8 90.9 

22-23/02/65 56.6 92.4 

23-24/02/65 56.9 92.8 

24-25/02/65 57.1 93.2 

70 115 
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3.3.3 

'illfli:-.1'1f11'.il91'.i1'il1~'J:::irnt'ilJ ·ml.~t'.I 24 '111 ill.:i (Leq. 24 hr) 1m:::'.i:::irnti't1.:J\T'l"J'~ (Lmax) 1;'J'U 

!1'11 3 1'W~tll~tl\l 1il'W1'U 3 fftllU 'V'lUil ftlUmY.:iCJf'V'l'J:::UTYnll'Yj lifi1 Leq. 24 hr VQi'W'lh\l 54.0 - 54.5 !~~ 
,, . 

"' ' 'i ' "" !II i 9./d ~ .::ii !II "" !U'1(rn) U'1:::1Jfll Lmax tlQ 'U'lf1\l 89.6 - 90. I l~CJHU'1(ltl) ' Ul'U'Jl1lt)'J fl'1lrlt'J\l'V'l'U'Vl fl'J\lfll'J'Vll\l~l'U'Vlfl 

191:::1'Wl91fl lifi1 Leq. 24 hr vtjimh.:i 55.3 - 55 .8 l~~iui;i(rn) 1m:::lifi1 Lmax vtjimh.:i 90.2 - 90.9 1~9$iui;i(rn), 

!II i 9) d ,I 41 9) ~ Q.I d i g) d ' 'i ' "" Ul'U'Jl1lt)'J fl'1lflt'J\l'V'l'U'Vl fl'J\lf11'.i'Vll\l~l'U'Vlfll91:::1'Ul91fll'iW\l 191 llfll Leq. 24 hr tlQ 'U'lf1\l 56.6 - 57.1 l~CJHU'1 

(rn) 1m:::lifi1 Lmax vtjimh.:i 92.4 - 93.2 1~9$iui;i(rn) ~.:ilifi1vtji'Wlfltucvl1Jll91'.i!l'U'J:::irnti't1.:i i~v-vf 1 iu 19111.J 

U'.i ::: f11flfltu :::m'.i1J f11 '.i~.:iu1~il'v1Juli.:i'lf1~ m!u~ 15 'Y'l .fl. 2540 (mfl~'W1fl~ 3) ~n111'U~itt'ti1'J:::irnti't1.:im~t1 

24 '111 im (Leq. 24 hr) lifi1i~hJ1n'W 70 1~9!1ui;i (m) 1m:::fi1nirnti't1.:i\T.:i"J'~ (Lmax) il.l1n'U 115 1~9$iui;i(rn) 

1m:::lifi 1v tji 'W!fltu cvi'" 1191 '.i ! 1 'W mu fl m::: irn ti't1.:i 1m ::: mrn A''W tr::: 1 Viv 'W 'ill fl f11 '.i l'i1m i'.i v .:i tt 'W 

m:::'Vl'J1\l'Vll'V'lt'Jlfl'J1i'J'J1J'lfl~lm:::~\lll1~il'v1J 1.J 'J::: f11fl 'Jl'lffl'il 'ill'\.l!Ufl1ll 1'W~ 29 n'W11fl1J 

n111'W~fin ::: irnti't1.:i'il1nm'.i il.lu~1m:::fivt1"1'Wi'Wfl1U 24 '111 im 9i'v.:iiii1n'W 70 1~~iui;i(rn) 

!fft'.l\l\T'liJ'~ (Lmax) iiitn'U 11 5 1~9$iui;i(rn) 'l'Jflffmu~l'i1m'.il91'.i1'il1~ 

3.4 

3.4.1 

19111J1.J'J:::f11fl 

2548 Vi 

1m::: fin:::iu 

u~'l:i'Vl i1J~\l !~'Wi1'Jtl'Ul"''W'Vi' flV'W'l'i'1u'Vl'U~ '11n~ i~l'11nmnui1vfi1.:iJ1~1~'U '11m'W I fftnU 

fiv uvinl91 :::fl't1'Wi'W~'W~ifl'J.:i f11'J (Vin~ 0631858 191:::1'Wtltlfl , 1949588 l'HUtl) 1m:::tJW.fll'V'lJ1M~'U 1il'U1'U I 

d ~ ' 0 QJ ii ~ .Q.Q.I QI ~ .ds Q.I d 
fff.11'U fltl UtlU1~1'1ffl'Uflff\l"!.l'V'l'J ::: Ul'Vl'Ul'Yj ('V'lfl~ 0634513 191n'Wtltlfl, 1945289 l'H'Utl) !1Jtl1'U'Vl 25 

fJ1J.fll~'Un 2565 ciu~ 3-1) ~\lf11'.i!nrnm:::f11'.illfl'Jl:::-tt'tl''U i~~ll'U'U f11'.il9111J1J1191 'J! l'U'lltl\l APHA-A WW A­

WEF (Standard Methods for the Examination of Water and Wastewater; 21" edition, 2005) i.:iutr~.:iiii'W 
d 

1911'.il\l'Vl 3-4 

. .. 
.el qCf, d CV f ~.ct .C::.. J CV U ' o 

Vll'l1'1'YI 3-4 Utl~..:11fifll'llflUV116U1'11fifll'l1lfl'l1:::'11 m1:::fll'l'lfl'llltlfll'Vivt16Ul..:IUl 

" .... ' fll'Hfl'Ul'l'JtlUl.:J 

pH - Electrometric 

Turbidity . "' ll'llW'W - Nephelometric 

Total Suspended Solids . "' ll'llW'W - Dried at I 03-105 °C 

Total Dissolved Solids . "' ll'llW'W - Dried at I 03-105 °C 

. "' Total Hardness ll'llW'W - EDTA 

MINING ENVIRONMENT CO SULTANT CO .. LTD. 3-8 MM_S3: SILAPICHAU2022/FEB/CHAPTER3.DOC 



3.4.2 

~l'Udt! 2 

JQJd QJo' d. ~ o' ~QJ .d OQI 

fttnU l:IHJ1t!VI 25 fJ:l.Jfl1'Vlt!1i 2565 l.Jf-H'lfl1 '.i\9l'n 1l1lfl':i1~ '11i'Jfllfl1'Vlt!Wl\l\911'H:JVI 3-5 ml~ 3-6 ~nmml'lJ Ufl ~ 

'.i ltl\llt!Hflfl1'.i1tm l~M1t!fl1f1Ht! 1n~ 2 

pH 

Turbidity 

Total Suspended Solids 

' .. 
.et <Cl. J o ~ ~Gt~ u G 

~1·n~'YI 3-5 fHlfll1~'Hil11fl'fl~'ttflWfll'Vf'UlmYl'l-UUIYlt>UflilflTrfUfi 2565 

: NTU 

: mg/L 

. . 

25/02/65 

7.8 

2.62 

<5.0 

5.5-9.0 

~50 

Total Dissolved Solids : mg/L 1,052 

620 

9,000 

Total Hardness : mg/L as CaC03 

"' 'tUJl '1.J~lT'Vl lll~.:i l~'U lTHJ'Wtrl''U'l1 flel'U~i:lll'Vl'U~ ~lfl~ , 2565 

1Jl\9l':i~l'Utl1Vi".:i~':i ~ 'UlfHlelf11llfl h.:i.:i l'U tJ ':i~ flll'(fl':i ~'\11':id.:j~\9lffl'Hfl':i':ilJ 'Qtl'IJ~ 2 VLl'f. 2539 

3.4.3 tY1UfHlfll'jl!fl'jl~~flWfllvtJ1N1~u1uA~tlUfll.lfll~U~ 2565 
~ ~ ~ 

111nm'.ii1m1~Mi'JfllflTV-nl1tit1in\9l~fft1'U1U~'U~im'lfl1'.i 'Vl1J11 iifi1 pH, Total Suspended 

Solids Ufl~Total Dissolved Solids tiQ1'Umtucvi':i.nl91'.i~l'U~n111'Uf! 1rlml1m1mt1rn'iit1unum\9l'.i~l'UJ1vf\I~ 
'.i~ 1Jlt1tit1n11in h\IHU 1h ~mfl'm ~Vl'.i1\lfJ\9l ft1'11n '.i'.i l.J m'Juli 2 'Vl.fl'. 2539 rlm:iufi1 T urbidity mi~ Total 
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pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

: NTU 

: mg/L 

: mg/L 

25/02/65 

7.8 

2.01 

6.6 

692 

7.0-8.5 

5 

6.5-9.2 

20 

Total Hardness : mg/L as CaC0 3 445 

:::; 600 

:::; 300 

:::; 1,200 

:::; 500 

' "' 'YI ill : 'IJ1iJ'Vl '1:1..J\i-:i 16'U '1-:rHJ'Ull!'Uvl fleJ'UcMi'lll'Vl'U ip)' ~ltlfl , 2565 

ill\il~~l'Ul ll 

ill\il~~l'\.!12 1 

: :1..J1f1 'Iij l'UfJWfll'V'IJ1mf11'1~H'IJ1 lnri1h~mf1m~m-mJf1ffTl1m 'I :1..J ~u'IJ~ 12 'V'l .f1 . 2542 (1nru..;'fi1'!1'Ufi~mm~ ff:1..J) 

: :l..Jlfi 'Iij l'UfJWfll'V'IJ1'1J1f11'1~i~'IJ11flf1 '!J 'I~fl1f1m~ 'Vl 'I 1-:J~f1ff1'11m'I:IJ ~U'IJ~ 12 'V'l .f1. 2542 (lflW..,,fl'\i li'l:IJ\1-:Ji)'fi) 

3.4.4 
.c::t, </ ~ I o QI d ~ I QI .c::::td ~ cl 

'iJlflfll'I1lfl'.i1~ '11f:JUU11'Vl'U l'l.H.l'Ul~lftffl'U mY-:iCJJ'V'l'I ~ 'IJl'l'l'Ul~ 'V'l'IJ11 'VJ fl~'lf'U 'l'l \Pl'I 1'iJ1lfl'.i1~ '11 

iifiw~'l'Wmw~mlPl'I2I l'Uf:JWfll'V'ltl1rn~1rt~H'IJ'1 lfw1 1P11mh~mtrm~m1-:i"Q1P1m11mrn mhJ~ 12 'V'l .tr . 2542 

(~ltlflffl'j fl1fl~'U1fl~ 3) ~l~fll'l1'U~lflW~'ff4 l ft:IJ\J'-:iit~ H ll~tir.h-:i l'I~\Pll:IJ 'V'l'l.Jll 'Il'l:IQ'I 'l'U~'U~i~J, 'l'U 

tltirn~1rt~-:in~11 'l'U fll'IfJUlilm'Vi1J'U rl111 f utl1~ml'l:IQ'I 'l'U~'U~u11m1J l~'Ullrt ~ ~titl1rl'-:im~:1..J 'l'U ff1'U 

'Uti-:immw Total Suspended Solids :IJ11Pl 'I2I 1'U fl-:Jtlii~n111'U~fi1H 
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3.5 

3.5.1 0 "" 

fll'i~lAUUfll'i 

1J1'1:i'l'l i:u~.:i 1S'U i1n1imj''W'l'i' fl'e:iw1f'ciu'l'l'U~ ~ln\PI fi1m'.i\91'.i1111\PlfJWflwrn1mf11mrm'W 

1.h::;ntl1Jnl'l" (~\PliTl.JrW1") favfilfl1'.i!n1JiTe.JV1\ltnfllf11'Uru Respirable Dust ~1'U1'U 1 tnll'U tltl ~\Pli1 

viun.:il'W1J1nru h.:i iij 1rlti1'W~ 23 fJ:U.fll~'Un 2565 fi1nmn1Ji1tici1.:i i\PlvH1fl~ti.:i~\Plmmfl (Portable Pump 

or Personal Dust Sampler) 'IH'rn)\91'.ilf11'.illf'1 (Flow Rate) l.7 i'il'l'.i~tl'Ulfi ~\Pltllfllfl~l'Ul'lfifl'1'U'lfW\PI Nylon 

Cyclone 1m::;m::;\Pll'l:lmti\l'lfW\PI Polyvinyl Chloride Filter (PVC) 11'UMmml'l'.itllmfli.:iu~ 20-400 i'il'l'.i (i.:ii'll~ 3-

3) 

3.5.2 

111mrnmH1n111\PlfJWfllvimmf'l''l'Wmn'U'l.J'.i::;nti1Jm'.i (~\PliTtJflfl'CI) 1rlti1'W~ 23 fJ:Ufll~'Wn 

2565 Uff\Pl\lli-l'Clfl1'.i\91'.i1111\PI l~i\11911'.il\I~ 3-7 1m::;Uff\Pl\l'.ilf.l\ll'Uli-l'Clfl1'.i\91'.i11ll!fl'.il::;,11'Ufllflli-l'U1f)~ 2 

., 3 

"'"" 
' NtHll'.i\l1'.i1111YI ; mg/m ., ., "' ., 

tHllU'Yl\l1'.i1111YI 1U'Yl\l1'.i1111YI 
Respirable Dust 

I. ~1P1~1Vlirn.:iT1.m1nw h.:i hl (fJW.fiflm tlf'l'~~m) 23/02/65 2.45 1 

"" 'tU.11 

3.5.3 

lll\ll'.iill! 5 

1J1'1J'l'l i:u~.:i 1S'U l 1'.itl'U!,j''W'l'i' fltlWJfCIU'l'l'U~ ~lfl\PI , 2565 

m\91'.i '11'U m1:u'llciti\Pltl t11'Wm'.ifi1.:i1'U1~v1n1Jm1::;u 1\PI ~ti:u ( ffl'.i !fl lJ) 'l.J'.i ::;mflm ::;m 1.:i ., 

:Ulfl\Pll'l'lf.I Vl.fl. 2520 

li-l'Clf11'.i\91'.i1111\PlfJf.Ufl1Vltllfllf11'Ufff:ll'U'l.J'.i::;f)tJ1Jf11'.i (~\PliTlJflfl'CI) ~1'U1'U l tnll'U tltl ~\Pli1 

vii!n.:i1'W1J1nru h .:i iij ]Jfi11vi1n1J 2.45 1 iJcii'inf :u~tiMmfln1:ul'l'.i 1i'.itl'w1i:-1Mnl'l'.i1111\Pli.:inci11m 
" 

tm t11J!fi f.11Jfl1Jfi 11Jl'fl '.i ~l'U fl 11:U'!J'Clti\Pltl V 'l 'U fl1'.ifi1.:Jl'U!~f.11fl1J.fl11::;U 1\PI ~tl :U ( ffl'.i !fl ih 'fll:U'l.J'.i::; f11fl 

m::;'l'l'.i1.:i:um\Pll'l'lf.I vi.fl. 2520 ~n1M'W\Pl1ttmmru Respirable Dust iifi1iij1fi'U 5 iJ'Cli'inf:u~ti~nmf'l'n1mn 

Vl1J11 iifiltiQ'l'Utnf.Ucvi'm'ft'.i~l'U~Ollf'U\PI U~tici1.:i i '.i n'fll:U'l'll.:J i m .:Jfl1'.ilim'.i'5'\PlfJU mw ffti.:JV'U'fl'.ilf.lff1'U 

1Jflfrn'ltt'viirn.:i1'Uff1:u'lrim!1mnffti.:in'W~'U1m::;m'.i1fln 3M Ear Muff rn.:irn
1

11m::;Mmnu '.irl't1 ~.:immrn 

ff ti.:i n'W ~'U 'Cl::;titi.:i~\PI i 1viu n.:i l'U i ~ttl'U tici1.:i~ 1m::;fl 1\PI 11 i:-i'CI m ::;'1'11J 11::;ti Q'l 'U '.i ::;i1J~ 1 
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1.1M1 ila1wli'u 91011 

"~ti~ 3-3 LH'l6N'illilCil~1'illCMHlUl1'WiJ1fllAL'lH1U1UU'WOiJUfll~ • • 

1fit'H\&T':i<Jlaii1u (Leq 8 hr) 

l'IUfl'l1utl{j-LI'~'l1W~61~ 1 wuo~1utl{jtl'~<J1U'!~~ 2 
(f>lW'l.hti'inif i11ml) (~QlllW A1tl'.it lff1!) 

~ti~ 3-5 LH'llil~'illilfiln'il11i1~::"1rnarHG\1i1C?l1uAAn\J~L 1ru1'H l~iiu " . . 

3-12 ~Is/ fla11'ilio/f3•3/1"3-1/t'3-5 



., ' 
3.6 'j~~1J!~[J~ (111nwVl1rntJi]iWi~1u) 

3.6.1 0 "" 
f)l'J~l!h!h!fll'j 

'IJ11T'Vl i:u~.:i 1~ui1n:ru1"'u..1 ritiucifftll'Vl'U~ ~in~ 'l'i1m)\91)1'ili~'j ~irn~hM ('1J111tu-tfu~ 
uu'IJ1i.:i1u) iu'l11.:i~unn~11ilu.:i1u1911:uun~hrn.:i im .:im'j 1rlt1iu~ 23 fJlJ.flTwun 2565 1~vii'1ri~t1.:illt1 

ACO Integrating Sound Level Meter \91)1'ill~) ~i'l.Jlfftl'll'il~tl 8 'J71 im (Leq. 8 hr) 191)1'ill~~1'U1'U I mnil fiti 

., ' 
3.6.2 Ntlfll'l\il'l11l1~'l~~1J!~rJ~ (111nwVlulitJi]iWi~1u) 

'il1flNflfl1'j\91)1'ili~'j ~irnft'v.:im~v 8 '171 im (Leq. 8 hr) ~iu1u 1 mnil 1rlt1iu~ 23 fJ:Um'W'un 

2565 UNftfl1rn)1'ili~i.:i'lu191n1.:i~ 3-8 uft ~) 1t1.:i1'UNMU\91)1'il11m1~i1'lumrir-iu1n~ 2 

' Yi'iviifilifm111-Jvi [dB(A)) ...... ., 
Q..f ..:f, QJ ' 

1;ltll'UYl~";i11l1VI 1'1-AYl~";i11l1Vl/'V1 ·:u1tll 

Leq. 8 hr 

I. 'ti~ rnu 1 H hi 23/02/65 (9:00-17 :00 'U.) 84.5 

iJ1Vt'a1il'l-A 85.0 

... I QJ ~ V ~ QI .c:::s d i gi gi 

lJ'j ~ fl1fl'm:uir1ff~fl1)Uft~ fJ:Uf1rn.:illH.:J1'U 1rn.:i :1J1\91'j~1m ~~'l.Jlfft1'l'Vlt1t1:u '11~fl'il1.:J 

i~i'rn~~t1\91M~) ~ t1~11mm)'\'i1.:i1uiuu~fl~iu U) ~ fllfl' tu iu~ 13 iu11ri:u 2560 

3.6.3 

'il1flNftfl1)\91)1'ill~) ~ irnft't1.:im~t1 8 '171 i:u.:i (Leq. 8 hr) 191n'ili~ iumnuu1~flt1'1Jfl1) ('IJ111tu 

~ .; "I "" .,., o "' "' "" ~ i i 'i ' ' "' ' 'i " TI'U'VllJ{)'IJ\91.:Jl'U) 'il1'U1'U t mnu riv mntuTI'U H lJ w1rN11ft1 9:00-17:00 u. TI'IJ11 :umv~ umtucvi 

lJl\91) ~1'Ul911:uunmfl'm:ui:riir~m'j 1rn ~~:umt1.:im .:i.:i1u 1~t1.:i m1911~1m ~irnft't1.:i~t1ti:u'li-1'~n,r1,;i i~i''IJ 

m~t1\91ftt1~1 ~ t1~ 11ft1m)'\'i1.:i1u'lu11~fl ~ iu U) ~ fllfl' tu iu~ 13 iu11ri:u 2560 ~nrnu~iir'j ~ t1~11mfl1) 

'l'il'll'U 8 '171 im ufi1'j ~irnft't1.:im~t1\91fttl~l1'11fl1'j'l'i1.:i1'Uil.J1n'U 85 l~~l'!Jft (!ti) ll~mh.:i h~19111Jlvltit~'Ufl1'j 

ifv.:inuti'Ul91)1tl~'il ~tn~~'U tl'IJ'W'Ufl'll'U'li.1'tl'tit1~ff~ m.:i iriNfll) i~i~m Ear Muff ii-1'wtl'm1uff11Jiri . 
'l'U'utu ~ uu'IJ1i.:i1u'l'Jflf1'U ~.:immnrn~r-iflm ~ 'Vl'IJ'illfllfft1.:ii.:i i~u'j ~mtu 30 1~~1'1.Jft (rn) 1rn~m~i1 

Nftm ~ 'Vl'IJ'il ~ t1d'lm ~ i'IJ~1 1rn ~ 'Vl1.:i iriHfll'j i~Ufll'j 191n'ilff'tl.fl1TITitl' m1u1~'UU) ~ ~11Jft ~ rii' .:i 1vlt1 "' . 
\91'j1'ilffti'!Jey'll mwwtl' fl'll'Ullft ~ t~'IJU'U Yi mi'mqJft~ 1u ey'll mw1vlm~u irii~~ti i u 
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3.7 

3.7.1 

u7 1I'Vl llJ~~ lV'UlTHJ'UUJ'Uvl flti'Ucif'1U'Vl'U~ ~ln~ 'VilfllHl'j1\Jl~'j ::;~rn~hmY::; 'fflJ (~~\911 

1Jflfl'1) u7 mu h ~ hJ 'l'W'1h~~ ih11 'j ~11ilu~1u'f11lJiln~ ·1rn~ i m~fll 'j 1rlti1u~ 23 fJlJ.flTwun 2565 i~t.1'Vi1nn 

'fl 'j 1u1mfi lJ 1w tff t.1~~ ~ilij u11 ~l'U i ~~"~mi 7 ~ 'l u 'li1~11'1 Tu iju11 ~l'U ~ 1t.1fl1'j ~~i~1ri ~ti~ 1~11'j ::; lJ1w1 ft-ti~ 
'ff ::; 'fflJ (Noise Dosimeter) ~~i1~1lijllii~l'U'f1'1tJ~ 'j::; t.1 ::; 11m'Vi1~1'U 8 i'1 ilJ~ u~1tl1tfl~tl~)jtim'Vi1rmci1t.1 

itiu'li'tilqj'1 ~l'Ufil'j ::; ~utfftl~~'flnu1~l~ l1ii1ti~1~l~t~'U % Dose 'fl'j1u1~~1'U1'U 2 'fftllU ~tl ~~\911 

vrun~1uilijllii~1uv~~ 11m::;~~i1vn!m1uiliju1l~1uv~~ 2 c~~ri.J~ 3-5) 

3.7.2 
<:v Qld QQJ o d ~ GJd we/ 

ulflN'1fl1'j'fl'j1u1~ 'j::;~rn'ffti~'ff ::; 'fflJ ('fl~'f111Jflfl'1) ul'U1'U 2 mnu tlJti1'U'Vl 23 fJlJ.fll'V'l'U1i 2565 

lJNMnm1u1~~~'l'U'fll'jl~~ 3-9 1m ::;'j 1t.1~1'UN'1fll 'j 'fl'j1u11m1 ::; li'lumriN'U1fl~ 2 

.,..,; Yi''llilfil~vrn1'11~ ., ., "' ., 
tftll'W'YIVl'j 1'\J1~ 1'W'YIVl'j1'\l1~ 

Noise Dose (%) TWA [dB(A)] 

I. ~~~1·vnfo:nuufrmi.:i1u~~~ I (fji\!U'j ~ff'Vlt m .:illJ) 23/02/65 98.2 84.7 

2. ~~~1-wi!n.:i1uu5-mi.:i1u~~~ 2 (fJrulJw fl'~u 'j~ tiY~~ ) 23/02/65 96.4 84.5 

iJlVl'j ~ l'W 85.0 

... I QI ..::::.\ 3J ~ QI d d. 'l 9J 9J 
u'.i ~ fl1fl'fl'.ilJ'ff1'ff~fl1'j 1m ::; fjlJmti~u H~l'U 1rn~ lJl'fl'j~lm ::; ~rn'fft.1~'Vlt.1tilJ 11~ flulil 

i~i'um~t.1'f1'1tJ~ 'j::; t.1 ::;11mm'j 'Vi1~1u'luu~'1::;1u u'j ::; fllfl' w 1u~ 13 1iu11rilJ 2560 

3.7.3 

UlflN'1fllHl'j1\Jlm ::; ~utfftl~'ff::; 'fflJ (~~i11Jflfl'1) U7 l1W h~ il.J ~l'U1'U 2 'fff.nU ~tl 'fl~'f11 

vrum1uuiju1l~1uv~~ 1 1m::;~~i1vn!n~1uiliju1l~1uv~~ 2 Ylu11 Ylum1u~~~i~fJtlmw'fl 'j 1u1~n~u 
11Jt.1~'ff ::; 'fflJ i~i'mRmw1ft't.1~'ff~ 'fflJ rtit.1'1 ::; 96.4 - 98.2 1m~1rltiii1mri1u1w m'j ::; ~rnft'ti~m ~ti'fl '1ti~l1'11fll'.i 

'Vil~l'U (TWA) 'flllJil 'j::; fllfl'fl'jlJ'ffl'ff~fll'.itm ::; ft'lJmtl~UHHU l~tl~ lJl'flH'l'U'.i ::; ~rnfftl~~tltllJ'lM''1fl~l~ 
q ~ ~ 

i~fum~t.1'f1'1tJ~'j ::; t.1 ::; 11mm'j'Vi1~1u'lm1~'1 ::;1u u'j ::; fllfl' w 1u~ 13 1iu11rilJ 2560 ~n111u~'lM''j::;t.1 ::; 11m 

fll 'j 'Vi1~1u 8 i'1 im ]Jfi1'j ::; ~rnft't.1~'ff::; 'fflJm~t.1'f1'1ti~11mm'.i'Vi1~1uil11nu 85 1~;1u'1 (rn) Ylu11 ]Jfi1mi'lu'li1~ 
" 

84.5 - 84.7 1~;1u'1 (rn) ~~.J~ 2 'ffmu~m1ui'~ufi1mi'lumw~m'fl'j1J1u~n111u~ u~mh~i'j ~'f11m~ti1~u " .. 
m'.i ifti~nu 'flu'fl'j1t.1~u ::; 1n~~unu'V'lun~1u'lM'1fot.1~ey~ 'I'll~ im ~fll'j i~,J~m Ear Muff 'lM'V1i!n~1u'ff1lJ'lri 
'l'W'uw ::; ilijllii~1'U'l'Jflfl'U 9f~mmrn'1~N'1m ::; 'Vluu1mft't.1~~~i~il'.i ::;mw 30 1~;1u'1 (rn) 1m::;ri1~11 

N'1m ::; 'Vluu ::; tiQ'lm ::;~mil 1m ::; 'Vll~ iriHfll'jl~lJfll'j'fl'j1u 
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rl111 f um':i ~~111JJ111111'fft1UfJtlWl'Vl~.:iu1~irt1lJ'IJt1.:i im .:Jfll':i"l tliim f .:i~ti '1tl u~ii'Vl~ufo1J1 

" fJWmtitl 1 fl rumvit11m¥Y'h-1fttn'UU':i::;nt1um':i ':i::;~ rnih1.:i i'Ufttn'UU':i::;ntium':i 1m::;':i::;~ rnthM~ ~i 11.Jflrrn 'l'U 

1~t1'Unwmm 2565 1rn ::; 1l'mli':i1t1.:i1mrnm':iui)llii111JJmmm':il!t1.:iti"U11r:i ::; wi"'l'll~H'lm::;'Vlu~.:i111~ti't1lJ 11r:i::; 

~ .ti, g) "' I 0 at QJ I ;f. 
fll':i'fl ~'fl1lJ'fl'.i111fttl'lJfJ rumvift .:iu1~r:it1lJ lJ ':i ::; 1111~t1'U nmmJ'U 2565 lft'U t111t1 m lJ'Q'fl ft1'11m':ilJ'Vl'U~1mm ::; fll':i 

111 llt1.:i1d rl1tl' n.:i1'U'U ivm mm::;m:·l'U 'Vl i'tit11m1i ':i rn'b'1~ur:i ::; ~ .:i111~ti'tilJ ur:i ::;11tl 1v.:i1'U ~1~ v1,Yu.:i '1 ~f u 

'Vl ':i l'lJ~tl '1tl 
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:J 

I 

Closed Reflux, Titrimetric Method 2l I 4 Chemical Oxygen Demand 

I 5 Color ADMI Weighted-Ordinate Spectrophotometric 

I Methodl21 
i 

Digestion, Direct Air-Acetylene Flame Methodl2.l I 6 Copper 
I 

7 Cyanide Distil lation, Colorimetric Methodl21 

8 Formaldehyde I Disti llation, Colorirnetric Met hodl11 

9 Free Chlorine I lodometric Method''' 

10 I Hexavalent Chromium Colorimetric Method2l 

11 I Lead Digestion, Direct Air-Acetylene Flame Methodl21 

I 
Digestion, Direct Air-Acetylene Flame Methodl21 12 Manganese 

13 Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

14 Nickel Digestion, Direct Ai r-Acetylene Flame Method 21 

15 Oil & Grease 1) Liquid-Liquid, Partit ion-Gravimetric Methodl21 

2) Soxhlet Extraction Methodr2J 

16 pH Electrometric methodr21 

17 Phenols Distillat ion, Direct Photometric Methodf2J 

18 Selenium Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl21 

19 Sulfide 1) lodometric Methodr21 

2) Methylene Blue Method2l 

20 Temperature Laboratory and Field Methods[ZJ 

21 Total Dissolved Solids Dried at 180 °ct2J 

22 Total Kjeldahl Nitrogen Macro-Kjeldahl Methodl2l 

23 Total Suspended Solids Dried at 103-105 °cl2l 

~ 
(u'1 .. firl"1(\!'1'1 o~·rnfJZ\1\t'} 

Ql)wim111n~119li~1Viamii111·~ 

~ 24 Trivalent Chromium ... 

···---·-.. ·--·--·--... ---- ·-----·-·---------- ..... ---.. ·------·-·-----------.. ·- ··----·-··•«•«<•--·--«-« 



-JD-

0 Q,,.I d 
m 13.1 ~-w" 

Qd4 . If 

lil1~tl'V1 1l51bf111::'VI 
·-

24 Trivalent Chromium Oi~estion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculation121 

25 Zinc Digestion, Direct Air-Acetylene Flame Method21 

"' .. btl0f!T'HJ1-:it>-:i 

1. ~:w1rU.J1mn·raJ~-:Jbb1~~mmvi.:ii_J ~:lb'Vll'11vll:J. Pifiei1bfl"a1:::~tl1bi1fl. Yh.J~fl~-l~ 4. m~b'Vl\~"1: 
~ , 

b~tl'WbbtllflTi'Wl.loW , 2547 

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and 

Wastewater. 23rd ed. Washington, DC: APHA, 2017. 

---·-·-·---·-------

(\11~~miY~u Qg\~•111ti'Si.8) 
~ .. ~'liMilm'r11.M1t!~ 

lll!Qll~ 

··············-·····-·······----- -----
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Mining Environment Consultant Co., Ltd. 
u';itn L3Jii\I L~'M>LTH>'M>LaJ'Min A£l'MiiiHL'Yl'MicR ,j1n~ 
22135 'll!l!JO~~L1'1 '1'm:;'l'11 7 Ll!JO 4 (U1\UflWT1'!!1) Ll'll1~~1'11~1n L'llf1U1~n:il n:~L1'1Vi~'\11\4f11 10240 

1mil'i,;' 0-21 87-0908, 081 -6573909 1mwn 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-AB 046/2565 

March 7, 2022 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

u7i'Yl ~hn~ii.1 -;11n~ ih::m'14tl'mL~"ll~ 33719/16462 

Parameter 

~Ull::EIEh'l713J (TSP) 

24 Hours Average 

~Ull::!lEWJJ'l41~L~n (PM-10) 

24 Hours Average 

February 22-25, 2022 

March 4, 2022 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

22·23102/2022 

0.197 

0.084 

SAMPLING METHOD 

SAMPLING BY 

Result21 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standarct
1
' 

23-2410212022 24-25/0212022 

0.191 0.191 0.330 

0.082 0.083 0.120 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantavebodn 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
1J~i;YI 13J~\I L~'l-4'1'11£J'l-4'Lli'l-4''1' A£J'l-4'iiHLYl\.4'm ;l1n~ 
22/35 '!!!l!!n1~m'l'tn;crn 7 LL!!n 4 (u1uwiwn'l11) LL'IJ1~-.i'1mnn L'llfltn~n:il n;~m'l'taJ~1um 10240 

1mi'l'ln 0-2187-0908, 081-6573909 1mr.n, 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 047/2565 

March 7, 2022 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

qua::m:hn<ll (TSP) 

24 Hours Average 

qua::D1l'l'llu1~nan (PM-10) 

24 Hours Average 

February 22-25, 2022 

March 4, 2022 

UnH Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

22-23/02/2022 

0.193 

0.083 

SAMPLING METHOD 

SAMPLING BY 

ResuH
21 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

23-24/02/2022 24-25/0212022 

0.220 0.206 0.330 

0.090 0.084 0.120 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

... .,.. 1.,: IN''1 IJ tf .,... tfo.,.. 
'lJ11:tYI 3J'M>\'I Ul'M>rl1£l'M>L3JWYI fl£l'M>6l$~LLYl'M>Gl ,,1n~ 
22135 'll!ltlnl~LYl'l'm;'l'l1 7 UtJn 4 (1i'TIUl'1'14TI'1!1) Ll'IJ1~-i1~111n L'IJfl1J1~n:il n~~Ll'lVilJ~1'14fl"I 10240 

lmivni' 0-2187-0908, 081-6573909 Lm11'11 0-2187-0908 

ANALYSIS REPORT 

o o • .... G..o A C' 
mrnun';ln £l1L1HlL3J£l-3 ';l-3'V11~£lm~~n • • 

TEST NO. 

REPORT DATE 

u1i.1.TIH!J7Ln~LfiEJ.,,vfi.1.tlm.,,m1m-3i1i.1.iifl~::1i.1.~nLUEJ-3hi' 
February 22-25, 2022 

March 4, 2022 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Resulf' 

Lab-AB 048/2565 

March 7, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
1
' 

22·23102/2022 23-24102/2022 24·25/02/2022 

~ua::EJEJ'171ll (TSP) mg/m3 High-Volume Air 0.216 0.207 0.213 

24 Hours Average Sampler/Gravimetric 

~u~::EJEJ'1'llU1~L~n (PM-10) mg/m3 High-Volume PM-10 Air 0.087 0.086 0.084 

24 Hours Average Sampler/Gravimetric 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 
.... /. 

:..:/ 

I 

0.330 

0.120 



22135 'llmm1~mvm;'l'n 7 uvn 4 (U1'14ff'l'l4TI'l!1) u'!l1~'111'1'1111n L'llfltn~n:il n1~m'Vill'l'l1'1411"1 10240 

ln1i'V1~ 0-2187-0908, 081-6573909 hmm 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 
0.4-1.8 

N 0 2 

NNE 22 0 

NE 45 0 

ENE 67 0 

E 90 0 

ESE 112 0 

SE 135 0 

SSE 157 15 

s 180 12 

SSW 202 0 

SW 225 0 

WSW 247 0 

w 270 0 

WNW 292 0 

NW 315 0 

NNW 337 0 

TOTAL 29 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 009/2565 

March 7, 2022 

u'1i;'VI P1 ri 1 ~-B'tJ ~1 nli1 th::V11tJ'!J[J11bf1'1!~ 33719/16462 

L'Vl i'.i 'fl.:!LL1~(;1 ill 1'Vlnn~'ll\lli1~tJLL'fltJ~L'll!Ji' 
0 0 ... ... .... - .. 

(;11rn'H.J1, n 'fl11Jl'flL'-J'fl.:I "N'Vl ':lli1~ (;111i1(;1 t1 

February 22-25, 2022 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-11 .2 TOTAL % 

0 0 0 0 2 2.78 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 15 20.83 

0 0 0 0 12 16.67 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 29 40.28 

43 59.72 • n'.ilc tc ~ -./ 

72 100.00 

~ I 

k'..:~~('- ~ • 
Chomparechate Chantaveboon ~ 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd . 
... .,,..1..,: C::'f "~ ""' ~o""' 

1J"i1:t't1 3J'M>'1 Li>'M>L"l'Hl'M>L3J'M>'t1 flil'M>ez1ftLL't1'M>~ \11TI~ 
22135 'll!l!Jnl~L11~n7'111 7 Ll!Jn 4 (U1\4Wl\4TI'll1) L1'll'W1l1~mn L'llfltmn:il n1~L1'1~~~1\4m 10240 

Lmfi~'ll' 0-2187-0908, 081-6573909 lmwn 0-2187-0908 

TEST REPORT 

ti~iffi ~~1fi-B'ti ~'1rl!Pl tJ1::'V1'1\J~IJ\1L~~~ 33719/16462 

L~~'fl-:ILL1~i;i~1~nn~"lli'.l"1~tJLLtitJ~L'll!Jl 
0 0 .. ... .... ... ~ 

IJ\'11..Ji'li:J'1~n 'fl'11J1tlb~tl-:I ~-:IWJ!Pl~IJ\11Pl!J\tl 

TEST NO. 

REPORT DATE 

MEASURED DATE 

MEASURED STATION 

February 22-25, 2022 

"' tJlL'Jt1.1~1t!n~-:i!f~1::m'V1'11~ 

:-· ···f 
' WEST ' 

· ... 

. ·· 

·-. 
·· .. 

· ... 

-·~·--
25% 

·-. 20% 

•. ··-l··· 
15% 

.. r .. 10% 

·-·-j·- -&:sii 

.. 

" 

.. -·" 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

WINO SPEED 
(mis) 

• >-11.2 

• 8.5-11.2 

• 5.8 - 8.5 

• 3.6- 5.8 

1.8- 3.6 

• 0.4 - 1.8 

Calms: 58.72% 

Wind 009/2565 

March 7, 2022 



Mining Environment Consultant Co., Ltd. 
u~~n laJd" LD'" lrn1"La!wn f'li)"sir'uLn"c;f ;;,rr~ 
22135 'l!!l!Jn1~L't'l~n7'r11 7 Ll!Jn 4 (U1\UflWl1'1f1) Ll'll'N'li'1'1UJ1n L'llfll.mn:il n1~L't1~11'111'olfl'1 10240 

Lmfi'~,f 0-2187-0908, 081-6573909 Lmtm 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

Noise 040/2565 

March 7, 2022 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

u1,;l1 flf11~ill -;i1n~ th::m~UmLfl"ll~ 33719/16462 

L ~ij Eh' LL 'f~~EI ~ITT~ m7ll".ll'ii~~~LLEl~~t'l!~ L v7 El El91H1~ mi-mit1 wh:i ' . 
~1Ufl~T;Jn el1L11EILijtl\I ,r_,~1~t1917~91n 

' ' 
February 22-25, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Leq 1 hr [db(A)] Leq 1 hr [db(A)] Leq 1 hr (db(A)] 

24-25 n11111~\ul' 2565 • 22-23 n11111~"f 2565 • 23-24 n11111~"f 2565 • 

05:00 a.m - 06:00 a.m 46.4 46.6 46.8 
06:00 a.m - 07:00 a.m 53.8 54.0 54.2 

Standard it 

----·-·---+-----------;---·--------+---·-·-·------+------; 
56.6 

24 Hours Measured2/ 54.0 54.3 54.5 
Lmax [dblAU 89.6 89.8 90.1 

Remark: 1. 11 l..11917.fll47::iuLH!.J.:i Lfl!.Ji11tl tl1::mflflm::m11..1m1i.:iu.1fl~!ll..ILL~.:i'l!1 9\ ~uurl 15 ~ . fl . 2540 

2. 21 ie.;itliiu1im1i1.;iil4H1l4,i1nfl ua fl!lwiiaLL9ll4n Lt'l'il't1 ::Lu!.Jl4 1-241 
lW • " 

Chomparec ate Chantaveboon 
j, 

TECHNICIAN MANAGER 

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
ui-.;n 1aJ\i'1 L~'M>lT'iil'M>La!'M>n flil'M>eE'iULt'l'M><;f ;l1n~ 
22135 'll!l!Jffl~l'nvm7'1'11 7 LLtJn 4 (U1'1Ufl'u.TI1!1) LL'IJ1~i'1Y1inn L'IJ'1lJ1~n:i1 n1~1'nVOJ'l'l1'u.fl11 0240 

1mivni' 0-2187-0908, 081-6573909 1mwi1 0-21 87-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 a.m - 02:00 a.m 

TEST REPORT 
TEST NO. 

REPORT DATE 

u7H'r1 fl~1~'lft1-;i1n~1h::'r11'lUJm'L~"lJ~ 33719/16462 

L ~o Eh'I Ld~1u1qi ITT~ nnll°lfit~~i.rnern.~l"lf'1 L ~El t1~tn~m13Jri t1rn.J 
q q 

o o A ._. A.oo A r 
q)1lJ~~T;in El1L1HlL3JEl.J ';J\1~1~El~1"~q\{1 

q q 

February 22-25, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Leq 1 hr [db(A)] Leq 1 hr [db(A)] Leq 1 hr (db(A)] 

22-23 m1m~wi 2565 • 23-24 mJm~\41 2565 • 24-25 mJm~\41 2565 • 

44.8 45.3 45.6 

Noise 04112565 

March 7, 2022 

Standard it 

--··02·:·ao·a·:·ffi -=-·as-:·a0-a~ffi······· ········---·····-·--··-·44·A··-------···-··-· ··-··-··-·····---··-·-·44~8---···-·-·-·---- -----·--·-·-45:0-·---·-·-·- ·---·----·-----······· 
---·-··--··-·-··-·-----·-·------------ . -----------·----·-------·----

03:00 a.m - 04:00 a.m 43.8 44.0 44.4 
- 04:00. a.m ::-·as:OO a.m --------··43,4--··-----·-··--·---43~------------4·4-:-o-------·----

·as:ooalll= 06:00 a.m 56.6 r-----·56.8 .. -·--57~0--. 
06:00 a.m - 07:00 a.m 56.8 ·s7.o ___ -----57,2·-----·-----1 

07:00 a.m - 08:00 a.m 57.0 57.2 57.4 
- 08:00 a.m-=-09:06-a.·m--·-----57~2--·- ·----- 57.4 -··- s7-:6--------·-- -·--·· 
-----------·-·--··---·-···-·-·-·------ - ·-·-·----·---·---------------------
09:00 a.m - 10:00 a.m 57.4 57.6 57.8 

---------···----··--·-----------·-·-·-··-···--·-· .. ·-· .. -·-··----··--·--··--.. - .... ·--------·---···-·---- -····---·---------····-·-·---· -·----.. ·-.. -·--··-··-·----
10:00 a.m- 11:00 a.m 57.6 57.8 58.0 

,,,_,,_,,_,.-···-.. ·----.. ·-.. - .. --·-······ .. -···"--·--.. -·----- ... ·-------···-............. , ____ .. _ ......... -... -. ·--· .. ····-.. ·-·--····-·---·-·· .... ·-···----··--·--· ---···-.. ---.. ·-·-"·•· .. ·--·-··---·-·-··-·---- ·--··-·--- ---·- .. -----
11 : 00 a.m - 12:00 p.m 57.3 57.5 57.7 -·-12:00!)-:-rr;-=-·a1:-ao·p.·ffi··- ·-----·-·-··---·5·7~-0--·---·· ·---57~·3---·--··· ·-·--·-··-·--57:5-·-··--··- ·--·--·------
24 Hours Measured2/ 55.3 55.5 55.8 70.0 

Lmax [db(All 90.2 90.5 90.9 115.0 

Remark: 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'll!l!ln1~LYIVmwn 7 U!Jn 4 (U1'UW'l'UTI'll1) U'!J1~\11~1J1n L'!JfllJ1~n:i1 n1~LYl~1J~1\lfl"l 10240 

tmi~-n' 0-2187-0908, 081-6573909 L'Yl"H1'11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

TEST REPORT 

TEST NO. 

REPORT DATE 

u7,;'ri fla1wi'E.1 'ii1ni11h::m1uTmrn"llfi 33719/16462 

L ~ije:h'l LL 7~\UJilff1~ m·a.1'lfil~~1.4LLEJ1.4~1'.lf~ L V: a Elilff1~m·n.1ri a ITT1'1 
q q 

~1ua~n;in ~1L11mija.,, i'1~191am~i!tf 
q q 

February 22-25, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Laq 1 hr [db(A)] Leq 1 hr [db(A)] Leq 1 hr [db(A)] 

22-23 nll111..;'14f 2565 24-25 nll111,.;'14f 2565 • • 

Noise 042/2565 

March 7, 2022 

Standardlt 

__ _2.1_:.Qg __ f.::~-=.-9-~ : oq_E:!!.1_ ... .. -·-···· .. ·--..... ~~:.? ______ ..... ___ . ------·- ·_J?_Q:.2.._. ______ .-.. -·-·--···()_Q:._~.---· .. ·-- - .. ------ .. ---·-·--
·-.9-~q_Q_p.:~_::-_03: 0Q._p.:~ ...... ___ ,, .. _ .. _,_, .. ~.~.?.-·---··-·· · --·-.. -- -·-·--·-........... ,, .. ,_5..2. .'..~-·-·---.. ·---··"''' ··-··--· -----· ·.?...Q: . .Q ............ _,_,,_, __ , .......... __ ,_,,_,, _,,, __ , __ _ 
...... _<?.;3..:.22 ... P_: .. 1:!1: ... : ... 2."." .. ~22. ... P. .. :~ .................. ------·~·9.'.!_ __ ·-·--·-· .. -· ................ _.-.............. !'-.~.: .. ?._._ ............ - .... ........ _ .. ___ ........... -!'-.~:.~ ........ -... -·- ·----··· -···-·-··--·-··-.. =··-···-·----

04:00 p.m - 05:05 p.m 59.2 59.5 59.7 ·-05:00-p-:-:m=-0·5:00-i):ffi·- -·---·--·--.. - 59.o' -- ----·----59.3 ___ ------59.6 ____ -----· 
o.6:00p.m-07:00p:ril- ----53."3 _____ ,_ 53.7 --- 54.2 _ __________ _ 

--------------i----------1--
~07:0.2...P·m - 08:00 p.m 52.6 _,_ __ ,, __ 53 . ..!_ _____ ,_, ___ 5 __ 4_._0 ____ 

1 
_____ --l 

08:00 p.m - 09:00 p.m 49.0 49 .3 50.6 
09:00 p.m - 10:00 p.m _ ..... _____ .. ,_..±9...:..~ 49 .6 49. 9 

_J _q:OQ_p_.m -_!1_~00_ p.m 46.6 ~·-··-·---·-'!_()_2 ______ ----=~'!..~ .. _2 .. _-=_-=_ __ 1 _____ ___, 

11 :00 p.m - 00:00 a.m 46.4 46. 7 4 7.4 ....... 00':00·-a:n;-: ··ai:oa-a.·ffi--- - .. --.. ·---·46~2--·--.. -·--· ·---·-.. --·-46:5 __ ... _ .. ___ ---·--4~·---·-· -·-----.. ·-·-----.. -

01:00 a.m - 02:00 a.m 44.8 45.2 45.6 ·-·-···-.... -_ .... ,._,,_.,,_,, ___ ,,_ .. _. __ ,.,_ ...... ,_,, .. ,_ .. , ........... --··---·-········---···--·-----···-· .. -.. -····· ·-··-··-·-···-.. ·-.. ---........ _. __ ,,_,_,, __ ,._., __ ,_.. . .... ,,,,_,_,._,_,,,,_,_,,,_,,,,_,,,_, ____ ,,,,,., ___ ,,_,,,,_,,_, __ .. ···--·-·- .. --.. ·-·--·---··· 
02:00 a.m - 03:00 a.m 44.5 44.9 45.2 -·0-3:ooa:ffi - o4:ooa~ .. m.-· ·-·-.. -.. --.. ---·-4·4~3----i----.... 44. 7--·-- .. -----·--.. -4~-·-·----·---· -.. --·-·--·----

--
04:00 a.m - 05:00 a.m 46.9 47.4 47.7 

~·-------------+-----·----~----------;-----------1-----i 05:00 a .m - 06:00 a.m 55.2 55.7 56.0 
-----------<·-------·-------r--·-----------;1------···-------------

06:00 a.m - 07:00 a.m 55.6 56.0 56.2 
·----------~-------~- --~-----------;-----~-------------~ 07:00 a.m- 08:00 a.m 58.5 58.9 59.2 _,, __ ,_,,,_,_,,_,_.,_, _____ -----·---·---· ·-·-·-··----·--·-----··-------···--·----·-·--.. -------l 

08:00 a.m - 09:00 a.m 58.8 59.2 59.4 
·-----------!--·--·------·---···--·-·--··· ·-··-··---·-----···--·-··---·-·- ---··--···--·-··--··---·----··------

09:00 a .m- 10:00 a.m 59.3 59.6 59.8 --·--·----·----- ---·----- ..... _________ ,,, ___ ,_,,. __ . __ ,_,,,_, ____ ,_,,, _____ ,,,_,,,_,,_,,,_,,,_, ___ ,_. _,,_ ........... ___ ,,,_,,_,,,_,,,_,,,_,,,,_, ___ ,,_ -·-·--·-------·-·--.. -
10: 00 a.m - 11:00 a.m 59.5 59.9 60.3 

~~: 1~~:~~~::~:~~=~f ;~~:~;~~~::~ ===~==~=~~~~~i=~~=:=~~~-~= :::==~=~~=:~]=:~=~:~~==:=:. =:=====:=~~~~*===:~=== ===:==~==:=:= 
24 Hours Measured:I/ 56.6 56.9 57.1 70.0 

Lmax [db(A)l 92.4 92.8 93.2 115.0 

Remark: 1. 11 ll1911fl'U.1::firnff!.J~1fl!.Ji1'tl tl1::mflflt11.::m1llm1~~u1fl~fllJU~~'.II19i QUU~ 15 Vi.fl. 2540 

2. 21 ia"tlfiu1im1i1"i'"th1-1.\i1n91 rn1 flfl'U.'Uf!UflWn Lfl'JJfl::LU!.Jl-1. 1-241 
;.J • 'II 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 1 



22135 'llll!ln;~L'l'l~n;•rn 7 uvn 4 (U1\l.Wl\l.TI'lf1) U'IJ"Wi1"111nn L'llflU1~n:il n;~m~ai"111\4m 10240 

1mf'i'~,f 0-2187-0908, 081-a573909 1mll'11 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

u71f't1 fifl1wi'£.1 -;i1nfl 1h;;mll.U917Lfl"ll~ 33719/16462 

o o A -- Al' 
9111Jfl~1';Jfi El1L1HlLllEl-il '1-il'V\1flEl917fl91fl • • ,., ,.t.IT 
1JEJfln91;;nall.LWt'lll.'t1 Lm.;imi-

February 28, 2022 

March 1 - 10, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysls Resulf' 

- Electrometric 7.8 

NTU Nephelometric 2.62 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 1,052 

mg/L CaC03 EDTA 620 

Remark : 11 3J1~7;i1'U.ii1rf.1J~7::1J1£HlEJff;J1n h11.1J1'U. i.h::mflm::m1.1JEJ~wiv.m13.J llUtJ~ 2 Vl.fl. 2539 .. . 
21 ~EJ.1Jl.J~u1im1 u7,;'Yl L5u111EJuL3!wr1 LLEJ'U.~ LL~tJEJi-1~EJ~ ,j1n~ rn'JJ'Yl::dfou 1-029 

Lab-W 041/2565 

March 14, 2022 

February 25, 2022 

9:00 A.M. 

Clear 

Standard
11 

5.5-9.0 

-
::sso 

$3,000 

-

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22135 'll!l!Jn'?~L't1~m1'1'11 7 U!Jn 4 (U1'11R1'11TI'l!1) U'll1~~1'1Ul1n L'llflU1~n:il n'?~m'l'i1l~1'11f1'7 10240 

lmi'l'i'1 0-2187-0908, 081-e513909 lmlfl1 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

ui,;'fl fifl1Vi'lf!.1 ~1n~ i.h::m1-1.u~7Lfl'll~ 33719/16462 

February 28, 2022 

March 1 - 10, 2022 

Grab 

Unit Method of Analysla 

- Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaC03 EDTA 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Resuli' Standant1
' 

7.8 7.0-8.5 

2.01 5 

6.6 -
692 ~ 

445 ~ 

Lab-W 042/2565 

March 14, 2022 

February 25, 2022 

9:30 A.M. 

Clear 

Standant21 

6.5-9.2 

20 

-
::;1,200 

::;soo 

Remark: 11 m'il7:i1'U.flmtl1'1'1'11u1'i11~mi1111m1 l.h::mf'lm::m1,:i!J'ilff1~m13J u.uur! 12 'l'l.f'I . 2542 (Lnmrnri1wu.'ilrlmm::Hll) 
.ii ' ' 

21 3J1'i11;i1'"flmn1w'11111'il1~mi111111fl l.h::mf'lm::m1,:i!J'ilITT~m13J 14iJur! 12 w.f'I. 2542 (Lnmrn!l'U.1~llff.JH'il) 
" lj lj .. ~ q 

31 i1l'1llfiu1im1 u1i'Yl LD'\.l.L11!l'U.Laj'"rf LL!l'\.I.~ u.~11!l11'il!l~ 'ii1n'il L~'ll'Yl::Lu£J'U. 1-029 

Chomparech te Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Station 

Mining Environment Consultant Co., Ltd. 
AQ.;1..:: ~"1 I-' tf Q.; tfoo.; 

'l.J "iti-VI 3.J\.t>\I Lil" n "ii) 'l-U3J "'t1 fl il Wif n LL VI 'Ufl ·~:n n ~ 
22/35 'll!lun1~L'Yl~n7on1 7 Ll!ln 4 (1.founwmn) L1'1J'l~~T1u11n L'IJflU1~n:il n;~L't1~11~11.1m 10240 

lmi~i 0-2187-0908, 081-6573909 1m~.,., 0-2187-0908 

ANALYSIS REPORT 

o o .S .... ""' A C' 
mrnun~n El1L11ElL3JEl\I ~\1~1i!El~,.il~n • • .. .r ..IT u,-ntwvm'Yl Lf17\lm7 

February 23, 2022 

March 4, 2022 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result:v 

Lab-AB 049/2565 

March 7, 2022 

NIOSH 

Mining Environment 

Consultant Co.,Ltd 

Method of Analysis 
Resplrable Dust : mg/m1 

2. 111nmh\11il (flmriflm £.lfl~::ITT) Gravimetric,NIOSH 0600 2.451 • 

Remark: 

Standard11 5 

11 Notification of Ministry of Interior B.E. 2520, Safety working in environment (chemical) 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 -\~ui -r 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd • 
... ..... 1,.: ~~ t; ~ ""' ~o""' 

1J1'17rl 3J'Mi\I L£l\U'l1'£l'M>L3J'M>fl ~£l'Mi!HULYl'M>Gl ';l1Tifl 
22135 'llEl!ln'l'~L'YIVin7't11 7 uun 4 (u1uinuTI'll1) u'!l1~i1'llinn L'llfl1J1~n:il n1~L'YIViiJ'111um 10240 

1mi'Yi'1 0-2187-0908, 081-6573909 1mff1'l 0-21 87-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

Noise 043/2565 

March 7, 2022 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

u7,;'ri ~h:nrlia -;i1n~ 1.h:m1ur~i-LG1"1lrl 33719/16462 

L ~i'.i£h'I LL 'i~'IUJ ~ITT~ ni-i-ll"lfi4~~\4LLEJ\4~,'.IJ~ L;: El El~tn~nnmi EJRTh'I • • 
o o A_,. ..,. Ac' 
mufl~·rnin El1L11EJL3JEJ\I -;J\1~1~am~~ci • • 
February 23, 2022 

MEASURED INSTRUMENT Sound Level Meter Model ACO 

Remark: 

Noise Level ( dB(A)) 

Location Interval Time 

Level Equivalent (Leq) Maximum Level (Lmax) 

09:00 a.m. - 10:00 a.m. 84.3 98.6 

10:00 a.m. - 11 :00 a.m. 84.6 98.9 

11 :00 a.m. - 12:00 a.m. 84.8 99.2 
-·-----·--·---- -·-+----·--·--·--·--·-----··--- ·----·--·-·-------! 

12:00 a.m. - 13:00 p.m. 84.4 98.4 

13:00 p.m. - 14:00 p.m. 84.6 98.7 
-·--·---·---···-·--·-·-··--·---· .. -----· ·-···--·-·---·--·--·-·---· .. --·-.. ---·-·-· ·--·-----·---·----··-·---·-··-·---

14:00 p.m. - 15:00 p.m. 84.4 98.5 

15:00 p.m. - 16:00 p.m. 84.6 99.0 

16:00 p.m. - 17:00 p.m. 84.3 98.7 

8 Hours Measurement 21 84.5 99.2 

Standard
1
' 85.0 140 

1. 11 th::mflm"IJR1R~mnrn:: til.Jt11£l'1U7'1'11\4 L~£l'11J1917~\47::fllJLff[J.,j~[J£l3.JLiani1'119ifuLO.~[J9lR£lfl7:: tJ ::L1R1m7'11'11ULULL9ia::1u . ~ .. 
1h::mfl m 1u~ 13 iu11fu.J 2560 

2. 21 ie'1tliiu'flm1i1'1iuff1w;l1nti lJR fl£lWii'RU9lu'1La'IJ'Yl::LUVU1-241 
:.I • .. 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22135 'IHl!Jn1~mfini<rl1 7 u.un 4 (U1\Ul'1\4TI1!1) U.'IJ1~-.i'1"111.nn L'IJfltrnn:iJ n1~L'l'lfilJ'll1\4fl110240 

1mfifin 0-2187-0908, 081-6573909 1mll'11 0-2187--0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

TEST REPORT 
TEST NO. 

REPORT DATE 

u11f''Yl flfl1~itJ -;i1nfl th::m~UmLfl"llfi 33719/16462 

L ~iiD-1 u'i~~D~ITT~ n-rni"D'iifl~~LLD~~1"ll'9i' L V: EJD~ITT~m13Jri DITT1-' • • 
o o 4 0.,. .... A ' 

muf!m-;in El1Lll'1L3JEl'1 -;J'3~1fl£l~7fl9'\fl • • 
February 23, 2022 

Noise Dosimeter 

Noise 044/2565 

March 7, 2022 

Position I Name Noise Dose(%) TWA [dB(A)] 

v·n!n.:i1'\Junu~.:i1'\J,~~ 1 ("'lrui.J1::~Vli fil.:i1'-!) 98.2 84.7 

vn!n.:i1'1Ju~~.:i1'1J,~~ 2 ("'lru'-lru f'l1u1::L~°1~) 96.4 84.5 

'-!11Jl1~1'\J 85.0 

m111131t.1~n171117'l~ilil : Complies with applicable Type 2 portions of ANSIS1 .4, ANSI 1.25, IEC 651 and IEC 804. Also complieswith OSHA 

Hearing ConservationAmendment, August1981. 

iJ1Pl'iJ1t.1: . .fi''ltl.J-m1nhnui;ltiit.1 = 8 .fi''ltl.J~ 

• Setting values for noise dosimeter are as the followings; 

• Range = 70-140 dB • Criterion level 85 dB 

• Exchange rate = 5 decibels • Threshold level 80 dB 

• Response time Slow • Frequency weighting A 

• TWA= Time Weight Average 

Remark: 1. 11 1h::mfln71.J1'11'tinTma::fil.Jfl'Hl·rn·H'11\l. L;!l<ll.J1911~1W7::iuL~!.J.:IYl[J!Jl.JLia m)1<1tti'fuLQ.~[)9ll'l!l~l1::[)::L11'1'1n11Yi1..:i1\l.L\l.LL9ia::1'M. 
• .. \I 

i.h::mfl m 1'M.fl 131™11f11.J 2560 

2. 21 ~1Htliiu~m,.i1..:ii'M.ff1\l.~1rlfl Ul'I fl!JWnl'IU.91\l.n' Ll'l'll'Yl::LU[)\l, 1·241 
"' • \I 

Chomparechate Chantaveboon ~~/ 

TECHNICIAN MANAGER , , ,1 ~ 
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fllflNU1flrl 3 



'· 
--------MINING ENVIRONMENT CONSULTANT CO., LTD. ______ _ 

~~~~~~~~~~~~~-~~~~~~~~~~~~~-- ~~---,-~~,---~~,...--~~~~~ 

fi11n~o i ~.Yii.:i ' fiuiWo s fil>J.:i i tilmSo 24 i.l>J.:i ti11n~o 1 &Aeu / ti11nao 1 ii* . I 
)fim'l~'l"l;)l~ 

mgim
3 

ppm mg.Im; ppm mglm
3 ppm µgtm3 ppm mgtm' ppm 

I 

Carbon Monoxide (CO) 34.2 30 1026 9 - I - Non-Dispersive 

Infrared Detection 

Chemiluminescence 

I 

I Nrtrogen Dioxide (N02 ) 0.32 0 .. 17 -

Sulfur Dioxide (S02) 0.78 03U 0.30 0.12 0.10 0.04 Pararosaniline 

, Toca! Suspended 
i 

! Particulates (TSP) 
i 

- ·I r 

I I 
I 

Particulate Matter - - I - - 0.12 - - j 

j<lOmicrons(PM-10} I I: 

0.10 Gravimetric-High 

Volume 

0.05 Gravimetric-High 

Volume 

. Chemiluminescence I Ozone (0) 0.20 0.10 I - · - · - - I 

: C..d (Pb) 

1 

- - i - - - 15 I - - - AooorioAboo0-,;oo 

~' ~~~~~~~--'·~~--''L-~_J____--l~~_J_~~..J......~---1~-·~~i~~-'-~~-'--~--'--S-p_ec_tro~m-~_e_r_·~.-...1i 
... 
YIS.tl 

. . 
: 1h::fl1flflw::m'l'11fl:'S"it-11u1il~a11ul.f.:i'Jf1~ ~u'l.Jn 24 VI.fl'. 2541 

. .d -* fllL'iHICIL'I'U lflW.~ 

: fiim11aoii'l.1 .Uu'U~~n1"l!'fi1u-:iwiim1ll~'W i m·H.nmtY ~11.111.oiJ 25 ~.:im1•1m1tiaff 

i.-----------------,,·-:_;..-------------·---------------....:i 



--------M!NING ENVIRONMENT CONSULTAN': CO LTD . . ' ., . 

1::R'umo~ [dB(A)l 

< 115 

< 70 

. .. 
fll-11 : 1J'j::fllflflW::fl1'j1Jfll.i~.:J.111~i:~l1JUlf.:J'l11fl mh1~ 15, 2540 "1.:J-!'U~ 12 lJ'U 1fl1J 2540 

(Maximum Sound Level, Lm'.!s) 

1:;fi'lJ1ifo~1uav 24,i:-;i11H 

) (Equivalent Sound Level, Leq.24 hr.- . 

'i~~'IJLffV~LU~tl 8 41 LlH 

(Equivalent Sound Level, Leq.8 hrs ) 

. . 

' fll111fl'l!l'U 

'hi1fiu i 15 iA.;11rnc1ei) 

'hi1fiu 10 1Piiinrn(1s) 

'hiLfi'l-l 75 Lflcif1'Ut'l(L6) 

Cl .ci QI' 

nin : 1h::tnflm::'Yl:n.:rY1~l' J lflH~ rn~~U'1::ff~111fllltnJ iJnmfl'il'l!fiil iJT\.jL1Jfl'l:ll 1'1.l'Yl 29 11'W1lfllJ 2548 

I 
I 

i 
I 
I 

I 
J 

I 

i 

l 
I 
I 

; 



., d 
\lllll'VI 2 ('VUT. 2539) 

t1t1n\911l.Jm11/lui'i'.i~ 'fl'll1Twru~h..:i.nu Yi .fl' . 2535 
"" 

~ SI SI I 

1rn..:i nmu~flru ~nlJru~'Uv..:itl1ii -rvh~mt.1vt1n111n 1 'i ..:i..:i1u . 

tllfft.JV1'\..!1'il\911:1Jfl11:1J'lwfi'v 14 ui1-:inQm~ 'Vl'.i1'l'il11u~ 2 (Yi .fl. 2535) vvn1?11:1J 
' ,, ,, 

m1:1J'll.!Yi'.i~'.i1'l1Dt1J~~1'.i-:i-:i1u Yi.fl. 2535 li'.i~1Jl1 "i1'1m~ rnt.1tl1ii-:it1t1f1'illf1 h-:i-:i1u1~uu19111i'li1m'.i 
t I/ g/ i/ I 

t1 ~i-:i 'l~ v ~1..:i 1111 ..:i111' t1 mi wv ~i..:i 11 u tl iii .:it! uii~ f11Jtu ~ 11'.l u 1 ll1?111rVif ~lJ'\..! \91~t1111u~1 ~ t.1ll '.i~f11flL l.! '.i 1'15 
,, ,, 

n1l 'il 1'41'1J f1'1;11 u\9l '1..:i U ~ ti..:i 1l.Ji '*1tli 1 'l tti ~tl 111-:i (Dilution)" f ~ lJ'W \91 ~ llf11'.i m~m'J..'.lf.J\91 m11m rn~..:i tltlf1 
gl J,/ I g/ 

U'.i~f11fltl111'\..! ~fltu ~f11Jtu~'Ut1..'.lil 1Yl..:ili'.i~'l.Jlt.Jtltl fHl1f1 h ..'.l..'.11'\..! ~.:iii 

JI g/ JI 1 I 

tl 1ii..:i 11mt.1i1..:i tl 11~t.JYi1n~111nm'.ill'.i ~ nt1un'il m'.i h ..:i..:i1l.!f.J'flff111mrnVi11~'.i~mm;M~ 
,, I SI JI 

lo d 1 .c::i. iJ G)Y di od 'lSlo 
u 11J;l..'.l'\..!1ff11i1'.i ru ~ 11 '.it1 t:1vnirir ..:i1n~J;l fill 1m~ 111l!lJ1tif111m11.JM'Wli ff t.J'lll nm'.i 'll'Wl'U t:1..:ifl u ..:i1u '.i'JlJ .. 

JI • SI SI lo/ ii , 

'1..:i'll1nn'llmrnvu 'tut '.i..:i..:i1u f.J'flff111mrn 1~tiil 1Yl..:i~v..:i11'.lu 1 iJ\911:1J:1J1'Pl'.i!l'l.J mt1fJllf11'.i'.i~'l.JlffW1Y1..:iVi 

-. 
I 

,, 
t1111u~ H'lu ll'.i ~ mflii 

i 

SI SI 1 SI 

'li't1 2 tl1Yl..:iYi'.i~ll1t.Jtltlf1'lllf1 h..:i..:i1'\..!~t:1..:iiirJtuffl.J'!J~~..:iii 

(1) m1:1J11'.lunrn1m~ ~1..:i (pH) iil'l11l.JU't1tin11 5.5 UJ;l ~ 1limnn11 9.0 
,, 

dd .c::!:i !jJ d I Q.J .c:l 

(2) 'Vl~itlff (TDS 11'.itl Total Dissolved Solids) \91tJ..'.llJfll~'l'U 
' ,, 

2. 11'11Vi~wir 1l.Jmnn11 3,ooo frf'lilnflll'it1il\91'.i 111't1v1'llu~l911..:i'll1nYit1111u~H ~unu 
SI 'JJ JI i.I ' 

1 
i 

ll1mrutl1Y1..:i umi..:i'.it1..:ifutl1Yl..:i l!lt1U'.i~Ul'Vl'Ut1..:i h..:i..:i1ut11?1ff111m'.il.l m:iJVinrn h..:i-nwti\91ff111mrn . . 
,, SI I ,, I 

2.2 tl 1Yl..:i'ii..:i'.i ~ 'l.Jlt.Jt1t1 f1'il1f1h..:i..:i1'\..!M~1mci..:itl1Yiiil'l1f111:1J1~:1J (Salinity) mn 
,, SI I SI 

n11 2,000 i1J;lilnf:1Jl9it:1ii\91'.i 1'11 Yi~wff 'lutl1Y1..:i11 ~iil'l1mnn11fi1 Vi~wir Yiiit1~hm11ci..:itl111P11.l.J1nu .. 
) 

I 

I (3) ffl'.iU'U'JUJ;ltJt.J 

\ 



- . 
' 

I 
I 

I 
I 

-, 

I 

-2-

' SI 91 y ti y ' 

~ln'Vitl1'11'W\Pl H ~'W niJ1.J1mwuTVl\11t'l1ri\l'Hl\li'iJUTVl\I 11~ti1.Jnur\'1'\JtJ\I h\l\ll'WtWHY1'11fi'.i'ilJ \9lllJYiflrn - . 
1 H\ll'W'Q\9liY111mrnnrnul'l ul'il'i'ti'l liimnn11 150 :ih1~ni'lJl'it1~\9l1 

,, 
(4) 1"11~11i!niJfi1~\lu 

4.1 1.J'iti'\'1 (Mercury) 

4.2 1CJi1"'1UtllJ (Selenium) 

4.3 Hfll'l1i'.itJlJ (Cadmium) 

4.4 \9l ~ tl1 (Lead) 

"' "' 4.5 tll'i1CJl'Wfl (Arsenic) 

4.6 lfl 'HlJtllJ (Chromium) 

!iimflfd1 0.005 i1'1~fli'lJl'iti~m 

!ilmnn11 0.02 i1'1~fl i'lJl'iti~m 

lilmnni1 o.03 ""~fli'lJl'it1~\9l'i 

lilmnn11 0.2 i1'1~fli'lJl'iti~\9l'J 

!ilmnn11 0.25 i1'1~fl i'l.ll'iti~\9l1 

4.6.1 Hexavalent Chromium lilmnn11 0.25 i1'1~fl i'lJl'iti~\9l'J 

!ilmnni1 o. 75 i1'1~fli'l.ll'iti~\9l1 

!iimflfd1 LO i1'1~fli'lJl'iti~\9l1 

!iilJ1nn11 LO i1'1~fli'lJl'iti~\9l1 

!ilmnni1 2.0 i1'1~fli'lJl'iti~m 

lilmnn11 5.0 ""~fli'lJl'iti~\911 

4.6.2 Trivalent Chromium 

4.7 iJ11~ tJlJ (Barium) 

4.8 -U1n'1 (Nickel) 

4.9 'VltJ\IU\Pl\I (Copper) 

4.10 ~\lfl~ ff (Zinc) 

4.11 UlJ\lfllUff (Manganese) !ilmnn11 5.0 i1'1~flllJl'iti~\9l'J 

(5) cfo tv!\P1'(Sulphide) fil'l1YivrntJu l© l\Pl'Irn'Wi'1 !w\P1'(H2S)liilJlflflll 1 i1'1~flllJl'iti~\9l'J 

(6) lCJ1a1 !ul'1' (Cyauide) fil'l1Yivrntlu !© l\Pl11~'W lCJitll !ul'1' (HCN) !ilmnn11 0.2 

(7) wei111'1~!g\P)' (Formaldehyde) 

(8) irl'i1.J 'i~ fltiiJVl'Wti'1 (Phenols Compound) 

(9) fl"fl~'U~ff'i~ (Free Chlorine) 

(10) t'l"HY~lCJ11'1' (Pesticide) 

(11) tJW11fllJ . "' 

(1 2) ff 

(1 3) fl~'W 

!iilJ1nn11 1 i1'1~fli'lJl'iti~\9l1 

!iilJ1nn11 1 il'1~fli'lJl'iti~\9l'i 

l'i'ti'lliili 

!ilmnn11 40 t1\lffl1CJ1"1~t1ff 

l'i'ti'l liid'.lu~Vi\li' 'ltna~ 

,, 
I (14) u1iJ'UU'1~l'UiJ'W 



1 
I 

l 

1 

I 
I 
I 

l 

l 

l 

-3-

SI 

(14) tl1l!uum~1'lJJu (Oil & Grease) 1lhnmrh 5 ih1ih1fl.Jc;it1~'f\1111vv1'ilu'flnc;i1.;i'il1n 
I JI ,, S/ ,, S/ I 

Vin111u\91H;iutim.J1mrutl1Vi.;i1111~.:irn.;ifutl1Vi.;i 111m.h::1r1'Vl'llt1.:i h.;i.:i1u~'fltY111mrn 'fl1l.lVinrn h.;i 

.:i1u~'fltY1'Hnnl.ltl1'H'l.J\91 uc;i~v.:i 1limnn-h 15 fii;i~nfl.lc;iti~'fl1 

(15) th ii!v~ (Biochemical Oxygen Demand) ~~f.U'HfJlJ 20 tl'1fYWlf'f!1tiff!tY !'Hl1 5 l'l.J 
' ,, JI JI . JI JI 

11hnnni1 20 iJi;i~nfllc;iti~\911 111vt11'ilul'lnc;i1.;i'il1nVit1111u'1H;iun'lJtl1mrutl1Vi.:i1mri.:i1v.;if'lJtl1Vi.:i 

111vtl1::1il'Vl'llt1'1l1.;i.;i1u~'fltY111m1l.l 1'11l.l~ml.l 11.;i.;i1u~l'lm11m1l.ln1'H'l.J'1 uc;i.;i~v.;i 1limnni1 60 

iJi;iiinfllc;it1~'fl1 

(16) thVi1tH~'W (TKN 111v Total Kjeldahl Nitrogen) 1limnni1 100 fitiiinfl.lc;iv~m 
I ,, ,, JI JI SI 

111vm'ilul'lnc;i1.:i'il1nVit1111u\91 H ;jun'lJtl1mrutl1Vi.:i 1mri.:i1v.:if'lJtl1Vi.:i 111vtl1::1il'Vl'lrn.:i 1H'11'W~'fltll'H 

mm 1'11l.l~ml.l h.:i.;i1ut1'fltY111mrnt1111m1 uc;i.;i~v.;i1limnn11 200 iJti~nfl.lc;iti~\911 . 
(17) thtif 1v~ (Chemical Oxygen Demand) 1limnn11 120 iJi;iiinfl.l'fitiiim 111vm'il 

' ,, ,, ,, ,, ,, 
ul'ln'fi1.:i'il1nYin111u'111~'Wn'lJtl~mrutl1Vi.:i1mri.:i1v.:if'lJtl1Vi.:i 11~vtl1::1.fl'Yl'llt1.:i h.:i.:i1u~l'ltY111m1l.l uc;i 

~v.:i1limnni1 400 fiti~nfl.lc;it1~111 

SI SI SI 

'li'v 3 m1"'111'iltYt1'lJti1ml'11!1'Wtl1Vi.:i'il1n h.;i.:i1u~11tY111mrn111l.J'1i't12iifr'h111um1~.;ic;iv1tlil 
SI SI • 

C 1) m1"'111'iltYt1'JJti 1f111ll1ilu m'urn:: ~ wu v .:iu 1Vi.:i i ifi ~1f11v.:iiflfl11m ilu m\91uti:: 
SI 

~WUV'1Ul (pH Meter) 

(2) nTrn11'iltYV'JJti1 Vi~wtY iifHi1imn::muuif.;i 1::wh:i~ru11t;iii 103 V'1TYWlft11CjfutY 

i1.:i~ru11t;ifi 105 v.:iTY11'lrn1ClfvtY iunm 1 i'11ll.:i 

(3) m11111'iltYV'lJfi1mrn'll1'Wtit1u iifi'*inm1mv.:i~hum::\9111.mrn.:iim1~1 (Glass 

Fibre Filter Disc) 

(4) m1\9111'iltYV'JJf:1 !11ti::m!n iifHi1im1~-:iif 
4.1 n11\9111'iltYV'lJfi1ri'.:in::ff imllJfll.J 'VltJ'IU\91'1 Ufl'11lJfll.J U'JJl1fll.J 11::~1 Ulnt'l 

1rn::ummutY iifi~inv::11t1l.liifl uti'JJ"lfvvJ~u mtlfl i'fl1 ivJ!l'11l.l11111 (Atomic Absorption 

Spectrophotometry) 'lfU'1 l'11~flUt!tllVH1i'u (Direct Aspiration) 111vin'V'lmtYl.i1 fliJtY-ku tYLtlfl i11rn iflii 

(Plasma Emission Spectroscopy) 'lfUfl~'W~nYivJ~ ti'V'l!Wtl 'V'itll~li1 (Inductively Coupled Plasma: ICP) 
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4.2 mrnn'il'ff tiufi Ten11CJ1ii fl u!.'1~1CJ1m1 ili.1ll 'l M''l ~1iti~11 tilJ"flutiuCJlti wi'u 
'ff!Vfl i11'j i wi11tll1l'fl'1 (Atomic Absorption Spectrophotometry) 'll'U~ tgl~n~ t'il'Ututit'ji'u (Hydride 

Generation) l11tiin'l"l!.'11ff~1 ~"ff~'U 'ff!Vfl i'flrn iflli (Plasma Emission Spectroscopy) 'll'U\9l~'U~nriw~ 

fl'l"ll~!.'I 'l"l!.'llff~l (Inductively Coupled Plasma: ICP) 

4.3 fll'j'fl ',; 1'il'fftiufi1iJ'jti'Yl 'lM''l~1nti ~ 'fltill"flutiuCJ1tiwi'u i fl!.'!~ rnifo{ 

l'Ylfl'Wfl (Atomic Absorption Cold Vapour Technique) 

(5) fll'j'fl'l'1'ilfftl1Jft1~!.'1 lW~ 'lM'H11im'j l11t'flrn (Titrate) 

(6) fll'jm1'ilffti1Jft1 lCJlf..11 l'U~ 'lM'H11in~'UU!.'l~ 'fl1ll~1t.llfl 'l"l1~'U rnfuVJ1fluticiffl 

(Pyridine-Barbituric Acid) 

(7) fll'j'fl'j'J'ilfftl1Jft1Wti1m!.'l~lg~ 'lM''l~11i1lit.1uiY (Spectrophotometry) 

(8) fll'j'fl'l'1'ilfftiufi1m'jiJ'j ~ fltiuVluti!.'I 'lM''l~11in~'U u!.'l~'flllJ~1t.11n 4-ti::niuuti'U~ 

l'l"l'1'U (Distillation, 4-Aminoantipyrine) 

(9) fll'j'fl'j1'ilffti1Jfi1fl!.'lti'1 'U~ffn 'lM'Hin!ti 1ti i\9ltll'fl1fl (Iodometric Method) 

o o) fl1'j'fl'j')'i)fftJufi1m'j~1 ~ilti~nul11'tin1,r~ff'fl'j~'lfl11'tili''fli' 'lM''l ~1nn1CJf i fl'jlJl i'fl n 
" 

'j1~ (Gas-Chromatography) 

.. 

(11) fl1'j'fl'j1'ilfftl1J~Wl11J" '1.Jtl~J, 'l-H''l~tfl~ti -r)\9l~W111Jij l\9l'l.IW~vi1fl1'jt~u'11t:1d1~J, 
(12) fl1'jm1'il'fftiufi1tl11Yu1m :: t'lllY'U 'lM''l ~11i'ffn\9l¢1'1afi1v'i1!.'l::mt.1 mi'·;11wnmtl1m!n 

'l.lti~thlYwm:: t'l.llY'U 
' ' 

(13) fl1'jm1'ilfftiufi1Uiti~ 'li1''1~1nti ~ lCJf~ ill~Wtfli'U (Azide Modification) fi~W111Jij 

20 ti~rr11CJ1!.'ltCMt.1ff 11lun!.'l1 5 i''U ~Mitin'U 111'ti11im'j~'U~mll h~~,'U~'fl'ff111nnll'lM'fi11lJt~'U'lftiU 
I .OS cJ 'l 9J9 j)Qd rl 

(14) fl1'j\9l'j1'ilfftl1Jfll'Yltflltl'U l1 ~'lf11H'il!.'l\9lll1!.'I (Kjeldahl) 

(15) fl1'jm1'ilfftiufi1CMiti~ 'lM''l.Yinvtit.1'ffmt.1 i\9lt.1 iiJfimCMt.1ll l\91 ifl'jllJ\91 (Potassium 

Dichromate Digestion) 
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v v ' 

tl1u"~tl11tYEJ 'UV ·H'l'lJ1flJJiff1m~'l!!1~lleiJJUM'lth~!'Vlffhw 'ttlV Standard Methods for the 

Examination of Water and Wastewater ~'l American Public Health Association, American Water Work 

Association tm~ Water Environment Federation 'UV'ltY'Hf~ei!JJ~m i1JJn'Wnl'tt'U~ H¢l1EJ 

('W1'lm1iu1Vlru ~JJttmn) 
u • 

• I ., "' .,. 
lJ1~mff ru 1'U'Yl 14 mrwwu Vl.ff. 2539 

1•1mi~u ~u"'{1'lfl' 

CmtJ1•1mi~u ~u~1'lrY) 



- , 

- , 

" " ' 
fl11'!'U ~fJUHinlolru~tl 1Yi ·.rn'.i~1JltleHJfl'U ein 1'.i'1.:Jl'U1i1'iJfi1Ul?lfl'fiWillfl 

d o lllil'l · "".d 
'Ylflll1'U~ n t'Wlh~mflm~vin.:iQl?lt1'11-rnn11 U1J1J'YI 2 ('V'l .fl. 2539) 

I S/ " t 

1~ei.:i nll1'W~fJtu i;in1'ltu~'\Jti.:itl1Vi.:il1'.i ~rnmrnm11n h .:i.:i1u 

~1ttU'.i~mflm~m1.:iQl?lftl'l1mrn uu1J~ 2 (W .fl . 2539) 1~ei.:i n1l1'U~fJrui;i'n1'Jtu~'\Jti.:i 
SI ti I I 

tl1Yi.:iYi'.i~rntteitin'il1n 1N.:i1u 'li'ei 2 (15).(16).(17) l~'.i~'l.J1i1'm11 h.:i.:il'UQl?ltl1'11mrn Yi'il~nll1'U~fJW 
Q.I : .: d di \I) j/ I t d d t .::i Q 

'1fl1'lf.U~'Ul'Vl'1'Yl'.i~1JltltJVfl'illfl h.:i.:il'U "1>''1!~Ufl'fll1J 1ei~ (Biochemical Oxygen Demand) 'fl1 'Yllflltl'U 

4 ' d1 d 9, j/ I do 

(TKN l1Hl Total Kjeldahl Nitrogen) Ut'l ~ fll"l>' ti~ (Chemical Oxygen Demand) 1'11U\91fl\911'1'il1fl'Ylfl1'11'U~ 
JI ,,,, ,, ,, ,, " 

H1uu'.i~mfluu1J~.:incl11 i~ l1.:iil~utimJ~mrutl1Yi.:i tmci.:i'.iv.:iftJtl1Yi.:i M1vu'.i~ L.fl'Yl'UV.:i h.:i.:i1'UQl?l 

mMmrn 
,, JI " ' 

U~ U'U m111 '.i '1'11'UQ\91ff1'11 mrni.:i vv flU'j~fllflfi1'11'U~fJf.U '1'fl'.l:JW~ihVi.:in'.i~1JltlVV fl 

uein h.:i.:i1uii1'3Jfi1u191n'fi1.:i'il1n~nrnu~ H1uu'.i ~mflm~ 'l'ln.:ieil?ltY1'11mrn uu1J~ 2 ('V'l.fl. 2539) 1~v.:i . ,, ,, . ,, 
n111u~tJru'1n1'Jru~'Uei.:itl1Yi.:in'.i ~rnvvvn'iJ1n1 'j .:i.:i1u ~.:i'fiei 1i10 

'li'v 1 fiiiHei~ (Biochemical Oxygen Demand) ~Qf.U'11fJlJ 20 eJ.:Jflll"l>'t'll~tttY nm 

51u ilimnni1 60 ii'1iinf11'fieiii\91'1 ri1Mi''l.JU'.i~ Lfl'Vl'IJV'I h.:i.:i1'UQ\9lffl'l1mrn191111uty;f~1t1fl~ 

m~ vin.:i ('V'l.fl. 2535) eiein191111f111111u'V'ln'.i1'lfururu~h.:i.:i1u 'V'l.fl. 2535 fiv 
"" 

u ~i~'l.J~ 4(1) h.:i.:irnu'.i ~ nei'l.Jn'ilm'.i1~v1tirnY'\911 ~.:iiih/ff'1911J111'.i~1flvi 

u ~,~'l.JYi i o h.:i.:i1uu'.i ~ nei'l.Jn'ilm'.i1~a1n'l.Jmm'.i'il1nuil.:i eiv1.:i 1~vv1.:i 

m1.:il11Vl1'11flVV1'1 ~.:i'fiei iuif 

(1) fllllii'IJ'Wllil.:i l11ti'IJ'U1Jl~fl 

(2) fll'.iVJl'IJ'UlliJ.:imti'l.J '111V'IJ'U1Jtl'l.Jll,r'1 

(3) m'.iVi1~ii191firucvi'mm'.i'il1nuil.:i 1i'.lu1~u 1~~ M1v~u 

I 1.4 ~l~'l.Jll 15 
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" 111u1-nrn1mh\I ~\l~u hlil 
" (1) m1'l'l1mm1rrtYlJ 111ummnh1~~illrlmi'rn~rNtl'~1 

1 .Cl .Cl d .ct Ct i QJ o' QJ o' 
(2) m1ilu11rn11~ 't'l'Jj' LlJt'l~Vl'Jj' mnl'l'Jj' l'WUff~1 m:;~nn-~1 'lJ'U 

QJ o' Ct .. Id o QJ o ~ ~ QI o' 
ff~ 1 11rn1 lJt'lU n'!1Utlff1'11 J1J'V11'11'Hl lllfflJ l1J'U Ul'l11J ft~ 1 

u '1i~11~ 22 h\l\11ulln:nu1Jn~m11~t11n1J~\l'V1U llw 111mft'u'lt1~\lii'l'li 
'lm:Yu (Asbestos) u~1\l 'l~u~1\111-d\I 111u11'11t1U~l\l~\ll'iti 11lif 

(1) mrn:Un mfou 1ucif' ffl\I 1117~ ~u u11 fl11J fi~m~v1 mu Llin 

~ d. g)'J)~oa1 

(2) mrnei mum11mvmn-u~1t1vum11rnmrnei 

(3) nnvhin ~ulJiY 111uu~\lihl~~l11t1111u~\l'V1U 
C\ o'~ 

(4) fll'l"l'llJ'rlft\l'VlU 

1.6 '1i'fi11~ 29 1 H\11u11:Un 'lf1u11'1:: ti1J 1Ju111ti1J~ vfon .u~1m:;u\9l\I u'fi\I 

(1) nw1'111~u~1n 1"' 111u1n-~gu 
0 d Ci d'l j.l'l I jJ "" (2) mrn1nn~1lJ m::~11'lU'lJ\I mum::~lll'Vl 'Jj' um1nun-11\l'Jj''U~ 

~'1'11~1mffu'lt1(Fibre)111uu~um::~11'l1vl11Ju{ (Fibreboard) 

i.s '1i~1J~ 42 h\l\11u1.h::nu1Jn~m11~t11nrnflihiwct1' m1mii 111ui'ftfJ1flii 

~\llJ'hi~t1 u~1\I i~u~1\111cl\I 111u11mt1u~1\I ~\l~u 1uif 

I 1.9 '11~1Jfi 46 ... 
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fm:n 111el~el~nu 1'H1 111elfl11m~utl1v'Uel~ll'lf1:lv 111mY'\911 

(3>rnrn~\911\91Q~*11mvrl111f1J'li1'Ln\9l~Hmfit!'llmw !m~n-~1~ 111ti 

fll'.im~'l'i1tttl'1~'l\91 "1 'Uel~11~ rnmJ'41'l V'l11el-ff \911 ~f ~:1.J'W\91~11rnrn'.i~'l'l'n~m1inw t!'ll'lh~rmT ul'i i'191Q 

\91ll.J (1) i-i1ti (2) 1linl.lti~1\91\l~li~i-imvrl111f1JHLll'Well'l1n 1fl~el~iiw1mtel~ffltll~1fltti~;jti ~'l~'lu . . 

1.10 ti1~1J~ 92 1n.:i1uifti~1~u 

.u'ti 2 ~1Vl1fl1g'W (TKN 111ti Total Kjeldahl Nitrogen) 1limnn11 200 D'1~nfl.ll'iti~\91'.i 

rl111f m.h~1fl'l'l'Uti~ 1 n:n'WQ\91 m11mrn\911l.luqi;l1'1tinQ m~m'M cw. TY. 2535) titinml.lm1l.l'luw'.i~Hll' 

UtlJtY~lH:il'W 'Vi.fl'. 2535 flel 

2.i ti1~1Jli 13(2) h~~1mh~nti1Jn'llrn'.i1~v1nrnfl~ti~'lli~ 111ti1fl~el~ 

U '.i~ nti1Jt11'111'.i U'.i ~Lfl 'l'l nn Vi 11fl ~ti~1h ~ n~u rn111 tiff'Uel~ ti1m '.i . 
2.2 ti1~11~ 15(1 ) h~~1uu'.i~nt11Jn'llrn'.i1~v1n1Jti1m'.i-ff\911 u1 ~m'l'lrn'.i'l'i1 

.et o~ o Cl.Ji:fa.1o' 
el1'111'.i l!-lffl.J 'l1'.ieltllmrn11'.i'll'.iUff111rnmti~ff\9l 1 

" 
'!i'el 3 ~1Clflel~ (Chemical Oxygen Demand) 1llmnni1 400 D'1~nflll'iti~\91'l"rll'l1f1J 

U'.i ~Lfl'l'l'l'l'Uel~ 1 H~1uQi;imi-innll\911lluqi:.if~wnom~'l'l11~ (vLTY. 2535) eltinml.Jf111ll'luw'.i~'.i1'l>' 

uqitQ'~h~.:i1u w.fl'. 2535 fiel 

3 .1 ti1~u~ 13(2) h ~~1u'll'.i~nti1Jn11rn'.i 1~v1nrnfl~ti~'lli ~ 111ti1fl~el~ 
U'.i ~ f)tl1Jt11'111 'l"U'.i ~Lfl 'l'Jfll'j 'l'i11f1 ~ti~ui ~ fl~'W rn 'H 1ti ff'U tl~ t11'111'.i 

3.2 ti1~1J~ 15(1) h~~1uu'.i~nti1Jn11rn'.i1~ti1n1Jti1m'.i-ff\911 u1~1fl'l'lrn'.i'l'i1 
ti1'111'.i l!-lffll'l11elel1111'.i rl11 ~ 'll 'l"U rlm f rniv~ ff \91 l 

" 

0 QJ ~ 
I 3.3 '11\911J'l'l 22 
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M'W (Asbestos) €lvv1iflmiv111u\I 111€lmrnrnv1\I ~\l~v iuil 

Cl) mrnl!n r1111rn 1wi1m\I1111,, ~'W t1u mu uf1m~t11 mt1 rnn 

4:!t d 9) gJ .d 0 QI 

(2) mrnv mt1m'Jt\;J'Wllrf1"uf11t1t1'W1:1'Tttrnmrnt1 

(3) nwvfon V€llJiY 111€111~\lil11~'il~w111€1~\l'Vl€1 
~ "~ 

(4) f11'Jl'llJ'VHY\IVltl 

3.4 "i~u~ 29 h\l\ll'W'H:iJ'n 'Jf11111~~ t1u ll'W111t1ufl vfon .Uf111~~11~\I il11~'il 
.., i9J:'1 a a .ct QI cv " 
tlfl 'Hlu'W~W~'W 'H'dt1Uft~t11Jff'H'W ,HY~1 

3.5 "i~u~ 38 h'l\ll'Wr-.i~~1~t1111f1m~f1111t1fi1'lif1t1V1\lwd\I 11~v11~wvv1\I 

o ~ lJ19.I a QI .J 
(1) f11'd'Vl1Wtl'il1fl 111 'H'dtl1ff~tl'W 

O d Ci di "'i I gJ Q d (2) mrn1m~fl111 m~fllllll'U\I 'H'dvm~f111l'VI 'll' 'Wmrnvff'dl\l'll''W~Vl 

'Vil'illfll~'Witi (Fibre) 111f111~'Wf11~f111livl1uv{ (Fibreboard) 

u1~mf1' w 1'W~ 18 fJ11.f11~'Wn w.fl'. 2540 

d "°' l'YW'J llJCJJl'W'WVl'll'tl 

d ""' ('WWI 'VI tl'd llJCJJl'U 'W Vl'Jl'tl) 

vnu~nrn h\l\ll'W~~ffl'Hmrn 

9) 9) d Q 

t'ill'H'W1'Vl urn1H1'W1pnn 6 
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MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

ii (Colour) 

t111ll~1.J (Turbidity) 

fi1tn1llllhJOlR-~1J (pH) 

1l1nn (Fe) 

llOJllRJ (Cu) 

fiJn::n (Zn)" 

i'nrri91 (SO.) 

fH'IO hfi' (Cl) 

l'l~oo1~~ (F) 

I 
1i1•m9l <:o,i_ 
fl11llnl:R1~'1'1Jl11JR 

(Total Harctn::ss as UCO,) 

m1un5:A'1J011-; 

(Non C"1bct'2te Hardness as 

CaC0
1

) 

1J:11101rm liJl1llAlin:: f1 1u1A' 

(Total Dissolved Solids) 

rr1n1i: (As) 

1'1!cJ111.J;l (CN) 

91:01 (Pb) 

tJrnTI (Hg) 

llfiRlUUll (Cd) 

~ii1iiu11 (Se) 

1TmY1llim1vn111Run 

Standard Plat.: Count 

u'mfll~9111Vl'llJ faun 

Most Probable Number of 

Coliform Organism (MPN) 

o.1fl 1n (E. Celi) 

j 'lln1iiu11-ln110Mi' 

l1U1Ull111J~1.J 

(llO}l'\.,mg/I) 

1fl inii9il:l n11.'JflJ. 

(Colonies/cm'> 
d ... d • 

1011 .l'f .l!lll. 910 

100 nu.'1111 

5 

5 

7.0-8.5 

:l'0.5 

:10.3 

,. 1.0 

:l'.5.0 

,. 200 

,. 250 

~0.7 

,. 45 

:l'200 

:l'500 

<2.2 

15 

20 

6 .5-9.2 

1.0 

0.5 

1.5 

15.0 

250 

600 

1.0 

45 

500 

250 

1.:?00 

0 .05 

0. 1 

0 .05 

0.001 

0 .01 

0 .01 

n ll1 'U Al1 <i Ol mu "1t l '1:: lJlfl 5 n l"i, 'U l1l.:i=iinn1nii11i' 1J f11 li1 e .:iiiu A TU rflli , .. tll tf'\J u a:; ii e .:itiu a .:iu 1fl ~ e111llui1\I 

~Vim·fium!~ne1wn11111'41vnm ui11 112 ¥1eu~ 29 .:i ~.:i-ru~ 13 t111nou 2542 

l11JltJ(l1~ : 1iitiiuni1 

< 
,, . 

tHJ(lf111 

./ 
/ ·------



1 
i 

n.!J»1.iwmwtlna!il.tfo 1 um')fi1-nu 

(cmLflii) 

i.J1~n1An1~Y111~~~1~l'Yla 

L~eN fl11~'llaeJ~tialum1l11~1UL~l'J1tl'Ufl11~LL1~Htil~ 
(Gtl"Hl"liJ) 

mA'tteil'Ul'il~l:IJffll1Jl'U'liti 2 (7) LL~'l'lh::rnA'lltl'll'lCU::tJ~1~ 'ilUU~ 103 cl'll'U~ 16 i'.i'Ull'l)J 2515 

ni::m1'l:1Jrn~ 1 'Yll'l~'ln1l1u~H'fla~nTH~mnrn~'llm'Wt1u1iJmLi;i::m1:1JtJi;i t1~.ti'mh'Ylfocini1'I H ~'I vi ti 1 'I.JU . " 

va 1 1utJi::rnviif 

"uru L!'J" 'Ylmu1'111:1Ji1 mi~iian'l!lcu::L'YlilmLLa::m1\il~1mau~1u ii~un1Li:l~'il1n Ld Vl'lf a-~1'Yl~ti1u 
v " a'!Lm1::'YI 

"&'.Ju" 'Yl:1J1um1:1Ji1 t1uml'l'llti'l'llti'ILLn'l~a1:1J1iriVJ'I n-~::'il1EJ tlib 'Yl~tiatiEJtil'l1ummvi1~ . . . "' 
"a::uti'I" 'Ylmum1:1Ji1 ti'Uflll'l'llti'l'll ti'IL 'Yla1~t11:1J1iriaCJEJeiEJ'1 mnrnvi1~ . " 

. '"vJ :IJ" 'Yf )Jll'J 1'111 :IJll tl'Ufll l'l'IJ tl'l'll fl'I LL~'I~ Ln~~ 'U'ill n n1';i';i11JGJ1'll ti'l 1ti'll ti'lal';iLLG't ::a1 )Jl';i(IG't fll'J ti!'.1°1 'U 
" . " 

mmvi1~ 

"LLna" 'Yl:1J1um1:1Ji1 'IJti'l 1'YlaiitJ~t11~i'Yl~t1itlm'I hJmlut1u~ai:1J1iC1oW'I ni::'illl'l Lrn::L'll~l'Juam'W " . 
L tlu'llti'IL 'YICl1'Yl~ti'IJ ti'ILL~'l 1~ L~EJmiL ~1Jl'l111J~'U'Yl~tia ~eicu'Y111iJ . " 

"1ml'lii" 'Yl:1J1um1:1Ji1 1ti~ Ln ~~u'il1na1iLl'lii~L tlu'llti'IL 'YICl1'Yl~ti'llti'ILLn'l 1 uam1::tJn ~ 
"u1 ui1-:i" 'YI ma m11Jll c.7~-:i~n a-:ifoa ni1'I L'li1Y11-:i1u t~ u-.i11'J ~1i1'11 i LLa::'Yl:IJl!'.11'1111Ji11Jii'I c.J~-:i 

" " " 
1~fo1J tiu'YliJll'l 1 iY11'11ULL 'Yl'U'Ull'Ji1'1 1 umru~u1a;;J1-:i L tJuiJ ~ Ul'l \ilci 'Yl1Jll'l r111:1Ji1 c.Jii ei1 u1'iln i::Yl1miLL 'YIU . " 
il~ul'l \ilCl if u Lrn::'YliJlEJ m11Ji11J ii'I ~~'I 1~~U1J eiu'Ylmfl 1 iY!1'11'ULL 'Yluc.Jii ei1u1'ilm::Y11m';iLL 'Yl'UU~U\il \il a . ... ... . 

"an;;J1'1" 'Yl1JlEJffll1Jll c.J~'l~fiCl'IYll'll'UliLLtl'UlEJ;;j'l'IL~tlfo~1;;J1'1 hii1'il::LlJUc.Jfo~1;;J1,:i~1fJ~'ULtl'I 
" " " 

'Yl~ti hJn~1:1JLLa::'Y1:1J1EJl'l11:1Ji1:1Jii'lani1'ltJ';i::aj1LLa::ani1-:i~11'lil1LLvihh1:1Jii'lcini1-:i~-:iY11-:i1uL~l'l1n'lmuu1u 
" " " 

"cini1'1'\.J';i::aj1" 'Ylmum1:1Ji1 an;;J1'l~'l'Ula;;J1'l~na'li1'I HL tlum';i'\.J';i::aj1 
" " 

"cini1-:i~1\il';il1" 'Yl:1J1EJ\il11:1Ji1 cini1'l~-:iu1u;;J1'l~nci'l;;J1'l 1i1i.lL tlum';i'\.Ji::aj1 
" " 

LU'l.mf-:il'li11 Ltlumi'il';i 'Yl~mtJu1tJ~1:1Jq~mci 
" 

lU.11!il 1 

aJ'lLFlii 

' 
L w t1Y11'11uei'uiia n'l!lcu:: 

va 2 ~ci t1~';i::tt::nmY11-:i1utJn ~ml'l 1 uamu~tJi::n m.Jnl';i~l ia n;;J1'1YJl'll'IJ'il::iitJ~:1J1cum1:1J Liuti' u 
" 

'llt1-:ia1iLl'lm umimmvi'll t1-:imiY11-:i1u 1~m'il~mii'Uni1~n1,.,'U~ 1il 'U~1';i1-:i'Ylmma'IJ 1 'ti'1a'\.J';i::mvidiJ1~ 
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ntiuuwmwtllluVJtiEJ 1un11nN111 

( ctl'Hflii) 

Vil 3 hi1T'J::tJ::L1m LGi'IJ11..:im"i~1..:i1uun~ '111'4311'11u1tJo5'1..:i1liano5'1..:i~1..:i1u1 u~~iiu~mwm1l.JL'li"'liu 
" 

mmll"iLAi1Lnuni1~n1viuGi 1il uwm1..:ivil.J1ma'IJ 2 'l'i'1tJu"i::ml"lif 

Vil 4 l1'1J.Ji31liu1tJo5'1..:i1 liano5'1..:iih..:i1u1u~~i1u~J.J1wm1i.iL'llJ.J'llu'IJ11..:im"iLAihnuni1~n1"rnGi1il u 
" " " vn"il..:iviJ.J1ma'IJ s 'YlltJth::ml"fu 

Vil 5 l11J.JiJ1liu1tJo5'1..:i1liano5'1..:i't11..:i1u1 u~~ih.J~J.Jl w~'U LL 11um1mmf1'2l11..:i m1't11..:i1uY1a tiGi'l::u::nai " . 
m1't11..:i1m.Jn~LGimu~mnuni1~n1wuGi 1iluY11"iH1nnma'IJ 4 l'i'1m.h::mYiif 

Vil 6 mu1uamu~th::m:ium1~iim11'1ia11LY1ii~n1'Vlu\il1iluon11..:i'VIJ.J1ma'2l 1, 2, 3 'Vl~tl 4 ~..:i 
am 'W'IJ 11..:i m "i 1 'li'if u tll"il LU 'U el 'U YI "il tJ oi tl ~1 'li''VI~ tl ~ tici1n aL~ u..:i 1liu1tJo5'1..:i~G1l1'11..:i 'Vl~tl m Al'Jal 'Vl'fom'l Ha1'J 

" " " 
LAi11itGitJLtW'Wl:: 

Vil 7 1 un 'JtU~mu 1 uamu~tl'J::n t1um1~ ii a1'JLAiivi~t1 ~ULL ~rl..:im::"il1mlu'J1mm 1'1'21 eNm1't11..:i1u . . " 
Lnuni1~n1viuGi 1iluY11'J1..:il-lmma'IJ 1, 2, 3, vi~11 4 1 liu1tJo5'1..:i~1L'ilum'JLLn1'1J'Vl~11tlfotl~..:iLvl11aGiA11J.JL'llJ.J 
'llu'IJti..:im'JLA ii vi~titl~mw~uLdiJ1li'Lnuni1~n1viuGi1 il u Y11'J1..:i ~..:imh1 LLa1 l-nrnLn1'1Jvi~titlfotl-s..:i 1ii1Yi' . . 
'UltJ'<ill..:i"il::vfo..:i~Gi 1 lia no5'1..:ia1J.J 1a11tlmru ~ J.J A'Sti..:i All J.Jtla tlG1 i\' ii al'UUAAa G'llJ.JJ.JlYl'J~l'U~Ol'VIUG11 il 'U'VIJ.JlYl 

"" • q ' ... 

2 Y1atJYirnn~ano5'1..:i't11..:i1uL~mti'um-sLAi1~i1an'l:tw::'Vl~tltl~J.J1w~m"ilLU'UBum1uoitia'IJmw~1..:immrn..:ian 
" . " 

o5'1..:i~..:ioi111tlii' 
(1) ~u a::ern..:i vJJ.J LLna 'Vl~111mAiiGi't1..:ia1J.J1a~mt1..:imml"f'Vl~mA~11..:ii1umuh~L'VIJ.J1::aJ.J . " 
( 2) a1'nAii1 u'Jtl'2l11..:i'IJtJ..:ima1~L tJuyj'l:t ofo..:ia1J.J 1a'1..:ii111m..:i 'J11..:iL l'i'1~um..:ili'J.JLL'll..:i m::u..:imhifilGi " . . 

1 .JQ.I d d I 

aLLa::'Ylnua1-sLAl.Jn'J::LGi'U'1m1..:imu 
" 

( ) ~ U "' ..: ~I q " 1 ' "" " J' " " 3 '111LAJ.J LU~ '/Jtl..:i'IJtl..:iLL'IJ..:i'l'JLuU'W'l:t Y1ti..:ia1J.J '1()..:iJ.Jt1m..:iLrn::111..:iL'Yll'W'Uill..:i'11J.Ja'U 

1UJ161 2 

vil a ti..:ii111m..:ioi'tJ..:i't11vi'1um..:ivi~11i'Y1'1~u~Aa1tJti'u iiA11J.Jm1li'J.J5..:i'll11ii ti iian'l:tw:: 1'1ia1J.Jnu~1iit1 . . . 
1G'i'Y1n-ci'1 iimlJ.JL'VIUtJ1 hiun'/JlG1~ltJ '11J.Jl'S(ltlUtllLLa::aT'HAiHvi' . 

vil 9 -stJ..:iL'Yi'1m..:ilii.JLL'll~ Gi'11~'t11vi1um~'Vl~tim..:i~ai.Ji'Y1'1~'U Ldt1a1J.JLLa1iim1J.Ja~ 1iitl'titJn-hA~..:iLL'll~ . . " 
1ii5n'IJ1Gi~1u a1m-s'1nutl1LLa::a1'JLAi11vi 

vii 1 o m::u..:i'Vlu1'l!ilGi 1a 51m::u..:ior11,nhvi1uvrn1a&in 1a'Vl~tii'Y1ti~u~iian'l:tru::Aa1tJn'UJ.Jti~L-Hu 1vi 

if Gi '11J.Jl1(lU tl~n 'Uel'U Yl'Slil"ill n al'Sbl'l ii fl'S::L~ 'U 'Vl~tl'Vlfl'JYI LLa ::'YIULL 'S~m::LL 'Ylfl 1Yi' ~1fl'JtllJor ti..:i iitl1m!n L UlLLa:: 

or11~ 1ii&1Gi 1 vJ~ltJ 

Vil 11 ~mtl..:itll m l"fal'Ylfo 1?imtl'U"ilJJ fllLa::tl1 fl tl'U'11'SLAii or tl·.:Jal i.Jl'J(l(;lYJ tl~mwm1" Li J.J'l!'U 
" 

'/Jt1~al'lLAiiiJ1li'Lfiuni1~n1'VluGi liluom1..:iV1JJ1ma'IJ 1, 2 LLa:: 3 

Vil 12 ~fl'Jtl..:i enml"f al'Vl'~'u 1?imt1'U<;)>Jf1Lb{;l::tl1n nu~u Ld or tl~'113-Jl'S(l{;l vitl~J.Jltu~ULdiJ1 lidiuni1 " . . 
~fll'VIUVl 1il 'UYll'Jl~'VIJ.JlilLGl'IJ 4 
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ntJ11uwmwtlav@.tiEJ1um'in1~1u 

(ffl'iLflU) 

fi'a 1 s Lri~a-:i'li1EJ'Vl1EJ h~H'nu wii LLna 'Vl~a 1mriii ~a-:iLU'ULL uu'Vfu1rnnri1arn~ii'Vli1'Tth~L11'YI~ 
" 

iiti'-:imrnffi:l1'Vf.ru'Vf1EJhew1u~1'Vf~m.h~Lll'Yl~ii'ViamrnA~am~1n~~'U 
" 

~~~Gia-:itl~u&iL vi1if u 

va 16 'll'U 1~~iian'l:tru~ 1iiL 'VllJl~alJbbflfll';i~~~ hi'iilni1-:i Watln1ruA'lJA'ieJ'lrl11lJ'l.foa~.ti'mb'UtJl'll'li:'l 
"' • • 11 

~-:i~1~u 111 uth~rnAd u1EJi1'l m~r.J au ii.Ju 1 liiilni1'l1~-rurn11'lf atln1t:Uif muvn~rn1tl fiu&i-:i1u 1 ua n'l:tru~ 
'I "' • ':.J 

I ' ~ ~ I it 1 " L'll'U11'U'UL u'Ufl11'1111'l'i11 ~ 

fi'a 1 7 1 un1ru~va!n'l1uLi1'V!u1~\il11~-wu11a11Lriii1 uu~nruamut11~naurn1ij1G1L tlu 1t1Grn.J~ 
nl'Vl'U~ 11'1 ut11~rnAd 1 livfWMl 'IH~l'VIU1~1 lil"l1LL 'U~Ul~n L~ am U'U'VIU'l~tl 1liu1ai1'1tli)u&irn11 li~nGia'I 
ma 1 u1~a~nl:'l1~n1'Vfu~ H 

va 18 th~mAm~m1'llJ'Vfl~ 1 'YIEJQUuif1 'VIL'li'U'lvlUbria~'Unl'Vf'U~'Vfd'lf CIEHL tJ~aui'm1uu\;)i'u 
t11~mA1 u11'lln~~l'UL un'l:tl L tJuGiu 1 ti . 

., cl 
t11~mA ru 1'U'YI 30 'WCJ'l:tllll'llJ 2520 

flu~ q1htJ 

-r:Jii 'l.J\il~'li1ai1nw'1 -rn'l:t111'1lm'iLL 'Yl'U 

-r:]lJ'U\il~ll fl1';jfi';i~'Yl';i1'llJ 'Vil \ii 1 'YIEJ 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

uqi;l.tl1aU':i~fl1Afl':i~m1'1:i.1'11161 hia 

n£111imwm1Jtlavvina1um1ri1~1u 

(ITT1Lrlii) 

L~<1'1 A11:i.IUGlfl61tlfJLUfl1';in1'11UL~fJ101Jl111~Ln61gj<J:i.l ( 81';iLAil) 

u~intuil1'lLflil 

Uili111Lflil ri1ulu1fo11hu Niliini'NlliilillOlfl 

T6lamiiH1'l 1 \lOtJlflrlLNlll'l 

(p.p.m) (mg!M3} 

!i'nVl~lJ (Aldrin) - 0 .25 

!J::~uvlmt-LIJ'l'lGll (Azinphos-methyl) - 0.2 

l'lll!JL\lllJ (Chlordane) - 0.5 

~~ii (DDT) - 1 

~ ~ i Vi (DDVP) - 1 

1Vll'l<l!l1!lll' (Dichlorvos) - 1 

aia\ll~lJ (Dieldrin) - 0 .2 5 

1VILIJ'11G<i 1, 21\llLU'iLIJ 2, 21\ll~lll<JhL<ll1GnvJ<JaLW\ll (1mrrn1J) 

(Dimethyl 1, 2-dibromo 2, 2 dichloroethyl phosphate (Dibrom) - 3 

L!l'U\ll~'U (Endrin) - 0.1 

fJ 1G!l!l'U ( Guthion) - 0.2 

\ll::n1mf:SLU\ll (Lead arsenate) - 0.1 5 

ii'lHVl'U (Lindane) - 0 .5 

IJ11111G!l!l'U (Malathion) - 15 

LIJG!lfliSl'la!l (Methoxychlor) - 15 

ULl'l~'U (Nicotine) - 0.5 

:Sll'l'l!lfl'lf (Systox) - 0 .1 

LL\l1aLau1JLL11::aTnh::n<Ju~11 ::a1u M 
(Thallium (Soluble compounds) as TI) - 0.1 

hLL';ilJ (Tiram) - 5 

~!lfl'lflW'U (Toxaphene) - 0.5 

'l'fl';il 1G!l!J'U (Parathion) - 0 .11 

\IJ<Jll'\ll~'U (Phosdrin) - 0 .1 

1vt~Gi°IJ (Pyrethrum) - 5 

11fvJvl11u (Warfarin) - 0 .1 

l'l1fo1~11 (L'll'iu (mf)) [Carbary! (Sevin (R)] - 5 

2, 4-~ (2,4- D) - 10 

'l'fl';ill'l1!J'l1 (Paraquat) - 0 .5 

2, 4,5 ii (2, 4,5 T) - 10 

nmJ 1a1J (Acetic Acid) 10 25 

LL!JIJ LJJL iiu (Ammonia) 50 35 

ll'l';il1 'l;!LLll ::ai 'ith::n !) tJ'IHM aw11 \! 

[Arsenic and Compounds (as As)] - 0 .5 

mf:Su (Arsine) 0.05 0 .2 

1 uwil11 (Biphenyl) 0.2 1 

iilfW'U!J<l L!J (Bisphenol A) 0 .5 2.8 

mfo<Ju 1viernn 1'1fqf (Carbon dio·· ide) 5,000 9,000 



-I 

I 
! 

l 

35. 

36. 

37, 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45 . 

46. 

47. 

48, 

49. 

50, 

51. 

52. 

53. 

54. 

55 . 

56. 

57, 

58. 

59. 

60. 

61. 

62. 

63, 

64, 

65 . 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

fl1fomrn11uu11nh~ (Carbon monoxide) 

~Hl1l~'U (Chlorine) 

Alrn;uhrn11n 1'11~ (Chlorine dioxide) 

1mL~EUJLLll::ill'i1.h::nm.J'U1l~ tA'i L~EllJ 
i:jlJ'U1l'1'111l'1LL~N 

q\1"1~1lll :: 1l1l~'U1l'1'111l~LLG1'1 

qu~lEl~\J [Cotton dust (raw)] 

hE111u~ (Cyanide as CN) 

L1l'l1Gll tlllfl1lll1li (L1l'l1lil'U1lll) [Ethyl alcohol (Ethanol)] 

vl~1l1l h~ [Fluoride (as F)J 

vl~1l1l;'U (Fluorine) 

1<JLG1"Wil'U 1'llm 1u~ (Hydrogen Cyanide) 

i:j1JL"1~n1111n 1'11~ (Iron Oxide Fume) 

UJ'l1Glltlllfl1l<l1lli' (LlJ'l151'U1lll) [Methyl alcohol (Methanol)] 

ULna Al fl \JUll (Nickel carbonyl) 

fona 1u~tl'U11~1a,.,::LLa::a1 ., i.h:: n11u~a::a1a M 
(Nickel, Metal and Soluble Compounds, as Ni) 

fl'i!il 1um;A (Nitric acid) 

1um;A1l1ln 1'11~ (Nitric oxide) 

1u1m'iL'ilU1mminh~ (Nitrogen dioxide) 

lutG1'inaL'lla; u (Nitroglycerin) 

hLiliEIJJ 11llil'i1lfl 1'lf (Sodium hydroxide) 

i'awl1lflm1111n1'11~ (Sulfur dioxide) 

mmti11J::iiu (Sulfuric acid) 

L!illi1TIL1l'l1Gl1Llllil [Tetraethyl lead (ad Pb)] 

L!illi1TIUJ'11Gl1Llllil [Tetrarnethyl lead (as Pb)] 

ilittn Lrn ::imtl'i:: fl1l\J1lUU'l1;U'U1l~ilittn 

ilittn LLll :: lll'itl'i::fl1lU~U'l1;U'lltl~~l!fl 

Ylu11a (Phenol) 

vlml~U (A1fluiia All1lh~) [Phosgene (Carbonyl chloride)] 

vlaaYlu (Phosphine) 

mmvlmtvl1l; A (Phosphoric acid) 

vl11avl11i'a (L"1ati~) [Phosphorus (yellow)) 

vl11avl11i'a LVi'UGl::Alltl h~ (Phosphorus pentachloride) 

vltiavltii'a LViUGJ::i'a 1vl~ (Phosphorus pentasulfide) 

vltiavltii'a 101'iAllt1 h~ (Phosphorus trichoride) 

hau (1'11a11a) [Xylene (Xylol)J 

i:jlJ'Utl~lf~n ::aAll1lh~ (Zinc chloride fume) 

i:j1J'Ut1~a~n::at1t1nh~ (Zine oxide fume) 

nauuwmwtl11v~.riEJ!um1n1-nu 

(ITT'iLfljj) 

50 55 

1 3 

0 .1 0.3 

- 1 

- 0.1 

- 1 

- 1 

- 5 

1,000 1,900 

- 2.5 

0.1 0.2 

10 11 

- 10 

200 260 

0 .001 0 .007 

- 1 

2 5 

25 30 

5 9 

0.2 2 

- 2 

5 13 

- 1 

- 0 .075 

- 0.07 

- 2 

- 0 .1 

5 19 

0.1 0.4 

0 .3 0.4 

- 1 

- 0.1 

- 1 

- 1 

0 .5 3 

100 435 

- 1 

- 5 
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4 . 

5. 

6. 

7. 

8. 

9 . 

10 . 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 

21. 

22. 

23. 

24. 

~ilil11Ll'lil 

aaiiu 1na\1i&ia BL'l'l1lf (Ally! gl:,cidyl ether (AGE)) 

fon1l'U 101 wl~1l1lh~ (Boron Tifluoride) 

u1i1a1l::h1u (Butylamine) 

~ .J ~ ~ 1 
L'l'l1lL'l'lfJ1-U1'11il Fl1UJOl (Tert- Butyl chromate (as Cr0

3
)) 

Flil1l~'U1mvl~1l1lh~ (Chlorine trifluoride) 

l'l<tvhmalil'l'loitt~ll~ (Chloroacetaldehyde) 

l'lilil hvl vflJ (10l'il'lilil hjj L'l'l'U) (Chloroform ( trichloromethane)) 

il1lLG -10ll'l<t1lhL'lJ\J~'U (o - Dichlorobenzene) 

11ill'l<t1lhL1l'l1Gil BLirnf (Dichloroethyl ether) 

1,1 - 11ilFl<t1lh- 1-lulV11BL'l'l'U (l,1-Dichloro- 1-nitroethane) 

11il1na~&ia BL'1'11lf (~ ~ a) (Diglycidyl ether (DGE)) 

Lil'l'IHil LIJ<Jf LLFIULLOl'U (Ethyl mercaptan) 

Lv"n5aau lm1F1vallill'UL01 ':ilil LL<t :: 1 ""~v1u10111mmrn7u 

(Ethylene glycol dinitrate and I on Nitroglycerin) 

1'1Llil1L'1'U l'l<t1lh~ (Hydrogen chloride) 

lvlv~'U (iodine) 

LLINfllUa (Manganese) 

LIJ'l1 GilL'lJ11lJ~ (Methyl bromide) 

LlJ'rlHil LlJvfLLl'lULLOl'U (Methyl mercaptan) 

LL1li!vl1LlJ'r1Hil a10l7'U (a Methyl styrene) 

LIJ'nfiaau iiaVJua 1v1'zrhmL'UOl (LalJ ~ lv) 
(Methylene bisphenyl isocyanate (MDI) 

LIJLuLIJ'l'IG<t llllilTI~ (Monomethyl hydrazine) 

L'mifLvluuaa (Terphenyls) 

L'n~B'U- 2,4-llillvhhtnL'UOl (Toluene'- 2,4- Diisocyanate) 

bila Fl<tvh~ (Vinyl chloride) 

ntiuuwmwtlaai;i.tiEJ1um'in1~1u 

(ITT'Hl'lU) 

'lfonwil1'iLAil 

1hulu1h111hu iiailni'i1Ailil1n1fl 

l111ntlii111111 1 ~nu1flnLi1t11 

(p.p.m.) (mg/M
3

) 

10 45 

1 3 

5 15 

- 0 .1 

0.1 0 .4 

1 3 

50 240 

50 300 

15 90 

10 60 

0 .5 2.8 

10 25 

0.2 1 

5 7 

0.1 1 

- 5 

20 80 

10 20 

100 480 

0 .0 2 0 .2 

0 .2 0 .35 

1 9 

0 .02 0 .14 

1 2.8 
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17 

18 

19 

20 

21 

~ilifl'Hflil 

L\J'U~'U (Benzene) 

L\JCJiaL~!llJLLll::il1,tl l:: nCJ\JL\Jlli llL~!llJ 
(Berylium and Berylium compounds) 

-.:jlJLLRlllLrlalJ (Cadmium fume) 

q'ULLfllilLrlalJ (Cadmium dust) 

mfo!l'U 11ili'a 1vU1 

( Carbondisulfide) 

fll{tJ!l'UL11101'11fli11l hllf 

( Carbonte!r°dchloride) 

L1ln5aii'U 11111m1JJl!i' 

(Ethylene dibromide) 

Lan5aa'U hAci11hlli' 

(Ethylene dichloride) 

l'J11{iJci~l111li' (Formaldehyde) 

quvl~1l1l hlli' (Fluoride as dust) 

111::t1'1ua::a1-itl-i::n11u 11il uniii'111l~ 1i1::r1'1 

(Lead and its inorganic compounds) 

LlJllGil Ail1lhlli' (Methyl chloride) 

LlJllGilii'U ftilll hlli' 

(Methylene chloride) 

1l1lLLnutu (LL1lil1Ra) LlJ£1~1~ 
(Organo (alkyl) (mercury)) 

a1oiiu (Styrene) 

1~mia!l h L!ln5aifo 

(Trichloroethylene) 

Llll111'11fll'l1l h L1l\'1Galiu 

(Tetrachloroethy lene) 

L\'l~~'U (Toluene) 

11fLlil'IL'1'U i'a 1vl~ (Hydrogen sulfide) 

tl-im•1 (Mercury) 

nllil LA'ljjfl LLa::Lnii!l lR-sLJJOIR 

flllllL'lill'li'lmla!l 

6lililli1-S::11::na1 

ri1nutlniii 

1 o a11Jt<i'11J<h'U 

21JJtmni'JJt 

~nu1AnLJJm 

0 .1 jjaani'JJt 

~n1J1ffnLlJ\;ll 

0.2 jjaiini'l.Jt 

~n\JlffrlLlJllll 

20 a1ud11Ja1u 

lo a11Jlli'1ua1'U 

20 a1ud11Ja1u 

50 a11Jd1ua1u 

3 a1ud1ua1u 

2.5 jjciiin'il.J t 

~n\JlffrlLlJlil1 

0.2 jjaani'J.Jt 

~ntJ1ffrlLlJlill 

1 oo ri1ud1ua11J 

500 a11Jd1ua1u 

o.oi jjaan'i'JJ1 

~n\J1ffrlLlJllll 

1 oo ri1ud11Jri11J 

100 ri1ud1ua1u 

100 ff1'Ul<i'1'Uff1'U 

200 ri1ud1ua1u 

-

-

-

n~'»1Jwm11Jtlmmna 1um'irh-11u 

( <f111flii) 

tJ'hnt11il1'Hflil 

tlimwfl1111L'liil'li'u\!~ ~lit 
m111wf11111 

'hnbma1~~1tift 
L'li11'1iunil1"1flilll 

Wil161' 
-i::a::mniiri1Mufil 

tlimwfl1111L'li11'1iu 
tliri1~1u161' 

50 a11Jt<i'11J<i1'U lo 'U1ii 25 a1ud11J<i1'U 

25 1JJLA1ni'JJ1 30 'U1n 5 1JJLfllni'JJt 

~nu1ffnLJJm ~n\Jll'lrlLlJlll'I 

- - 0 .3 jjailni'J.Jt 

~nu1ffnLJJ111-s 

- - 0 .6 jjciiini'J.Jt 

~ntJ1ffrlLlJlil1 

100 a1ud1'U<il'U 30 \Jin 30 a11Jt<i'11Ja1'U 

200 a1ud11Ja1'U 5 'Ulii'!U"lntb~ni11 2 5 a1'U t<i'11Ja1'U 

4 iitJJ~ 
50 a1u1<l'1ua1'U 5 'U1n 30 a1ud11Ja1u 

200 a1ud1ua1u 5 u1ii'lu"ln-ih~na1 100 a1ud1ua1u 

3 #-ifo~ 
1oa1ud1uri1u 30 u1ii 5 ri1u1<1'1uri1u 

- - -

- - -

300 ri1ud1uri1u 5 u1ii'lu"ln'ltNnni 200 ri1ud1uri1u 

3 ii fo~ 
2,oooa11Jd1uri1u 5 1J1ii'lu"ln'li-Nna1 1,000 ff1'U/ 

2 itifo~ <l'1uri1u 

- - 0.04 jjailni'J.Jt 

~ntJ1ffrlLlJ(;l'I 

600 ri1ud1uri1'U 5 u1ii'lu"lnth~mn 200 ri11Jd1uri11J 

3 #itlJ~ 
300 ri1ud1uri1u 5 'Ulii'\'U"!nttNLlil1 200 ri1ud1uri1u 

2 #itJJ~ 
300ri11Jd1uri1'U 5 1J1ii'lu"lntb~nni 200 ri1ud1uri1u 

3 #itlJ~ 
500 ri1ud1uri1u 10 1J1ii 300 ri11Jd1uri1u 

50 ri1ud1u<i1u 10 u1ii 20 ri1ud1uri1u 

- - o .o5 ilaan'i'JJ1 

~n\JlffrlLlJ111l 

- - 0.1 jjaiin'i'J.Jt 

~n\JlffrlLlJ\111 



• ~ .J iiili!Tllflil 
illlilU'l'I 

1. !dam (Silica) 

fl~i'l~llau (Crystalline) 
, iJ .J ~ ~ 1 

- Yl'l1l'i'11 (Quartz) ,U'!IUllil'l'lnllJl'itlL'!JlMLLil ::a::aiJ U~'lil)J'!J1J'1 

U1llil li (Respirable dust) 

- m<1{'11 (Quartz) ~U'l'Jn'IJ\Jllil (Total dust) 

- fl~<ILlilUl h'1 (Cristobalite) 

2. 1mrn{Yla "i1JJYT'1LL~ll"i"ilJ'111Gi (Amorphus) 

3. !diiLfllil (fljjc.1aJJ:aam~1t1i1 1'%) (Silicates) 

- LL<l<IL\J<llil<li'I (Asbestos) 

- l'l~JJ1a'1 (Tremolite) 

- l'11laA (Talc) vnnilLiJuLau1n (Asbestos form) 

- l'11laA (Talc) vnnffi1lLtlu1au1EJ (non-asbestos form) 

- 1iJfll (Mica) 

- htlal:lilu (Soapstone) 

- tl<J{lilmtu~tiLiJIJGJ (Portland cement) 

- LLfl"ilvlii (Graphite) 

1 - qurl1ui1u (Coal dust) ~jj Si0
2 

ll<lEJflil 5'% 

- ~\J01\JM\J (Coal dust) ~jj Si0
2 

JJ1nni1 5o/o 

4. ~u~ri<JLMLiililYnllJtlfllqj (Inert or Nuisance dust) 

- c'.Ju'!lu11ilila1lJl"itlL!i1ii'11111::a::aJJ 1u11'1aJJ'!l<1'1tl<11i11i . . 1 
(Respirable dust) 

- qu'l'Jfl'!l\Jllil (Total dust) 

n£J 111J1EJm11Jt}"' <1lilJlEJ1IJm1'71~11J 

(ff11LF'Jii) 

t.htinwihmi, L>1~t1filil<lfil'Wt1trn11 • 
t11'in1'11uunGi 

li1'lrn"itnl'IGia ~11iini'i1Giamn1ff 

mil1Gl'i'!l!N<J1fl1ff 
, 

1 llfl\JlffflU.llil'i 
u 

1 tJfl\Jlffn~i;i (Mppcf) (mg/M
3

) 

250 10 mg/M
3 

'% SI02+ 5 '% Si02+ 2 

- 30 mg/M
3 

1 [ 250 J '% Si02+ 2 

1 [10 mg,M'] 
2 '% S102+ 5 -

2 '% Si02 + 2 

20 80 mg/M
3 

'% Si02 

5* 

5* -

5• -

20 -

20 -

20 -

50 -

15 -

- 24 mg/M
3 

- 10 mg/M
3 

'% Si02+ 2 

15 5 mg!M
3 

50 15 mg/M
3 



Ill 

'Vl'U1 met 

'j1'1Jn '1'11'\.J bu n~1 
' 

U';i~ fl 1~fl';i:W?ll?I~fl1 ';i bb~ ~ ~:w fl';ieJ'l bb ';j -:i-:i1'W 
q 

b~€l.:i mm~1m~~'Ub~CJ.:i~CJ€ll.l 1~'1n~1.:i11il1rno~CJ"1'1€J~'j~CJ~b 1mmTv11.:i1'U1 'ULb~'1~l'U ... " 

fa CJ~ f1!J m~VJ'j1.:J ri 1Vl'LI~mvi'j~1'U 1 'LI f11'j'IJ~V11 'j ~~ f11 'j bb'1 ~ ti\'1bu'Un1'jlil 1'Um1l.ltl'1 €l ~Ji' CJ 

m:ii1€l'LI1l1CJ LL'1~'1.rn~ Ln~~tJl.l 1 'l.Jm'jvi1.:i1'U1.Mmnum1l.!~€l'U 1.LG'l.:1'111.:i 1.1.'1~ L~tJ.:i ~ .111. l!:lc.tctri 

n1V1'U~ 1 ~'U1CJ~1.:i~ €!.:imurim~~u 1.~CJ.:i~'1n~1.:i 11il1rno~ tJ"1'1€lm~ CJ~ L 1'11n11vi1.:i1'U 1 'LILb~'1~l'U 
' " m ~bn'Um m~1'U"11l.J~ €l5u~tl 1~ f11111 rl1'Vl'U~ ... 

el1~CJB1'U1"ilml.11"111l-l1 'UoLJtJ ~ Lb vi.:i f1!Jm~VJ'j1.:iri1V1'U~mm~1'U 1 'Lif111'U~V111 ~~ f11'j 

bb'1~lil1L u'Um11il'1'Um1l.ltl'1€l~Ji'CJ m:il1 €l'U1llCJ bb'1 ~Mn~ bb 1~~ €ll-l 1 'Lim1vi1·nmMCJ1 num1l.!~€l'U 
bbG'l.:JG'll 1.:J LL'1~ L~ CJ.:! ~ '111. \!:let ct ti €l 5'U ~ f11l.JG'll'1 ~ f111 l.L'1~i'll.l A1€l.:J bl. 1 .:J.:11'\.J ~.:i €! 8nth~n111111' 

' 

V a l J"q I al V - ti e:,l 
'lltl m u'j~f111'1'Ub1tlf111 " uWf111'1f11l.1'11'1~f111bb'1~1"1l.11"11€l.:Jbl.1'1'11'U l.1€!.:J l.11Vl1~1'U ' ... 

1~~rn~m~t1ell.l 1~'1n~1.:i11il1rno~t1"1'1elm~t1~1.1mn11vi1..:i1'U 1 'LILl.~'1~l'U" 
" 

-iJ€l l!:l tl1~ n 1l'lffi m aff u.:i A'rn~€l~'Uri1V1'U~ Ln1~u1'Lii.Ju 1.1.~i''Utl1~m1111 m1'1l n'1'11m u n~1 
' 

oLJtl gi 'U 1CJ~1.:1 ~ €!.:! Al'U Al.11~ ~'Ub~ CJ.:!~ '1f1~1.:11(ii'1'UbO ~ tJ "1'1el~1~CJ~b1 '11f111vl1.:11'\.J 
' " 

1'LILl.1Ji'1~l'U (Time Weighted Average-TWA) iJ1i.~\n'Ul.11"11~1'Uml.lm11..:ibl.'U'U~1t1tl1~ml'1 

1~t1V1'11 t11 ~1~ t'1rn~t1..:it'1.:iffi m 'Utl1~ m l'lffi aff V1'11 m lJ'U L~"li b u'1 Lel 

~m1'111'1Jn11m~'Vl11.:i 1n~111'1Jm1L1. 'Vl'U 
" 

€l 5'U~ f1'jl.JG'fl"1~ f111 bb'1~I'll.I1"11€!.:J bb 1..:i..:i 1'\.J 
' 



( ~1'a1~ bl. 'U\JVl1£Jth:: n1 fl) 

~1-a1~m~-a\l1'U-a::~uLa£J~~mn.11~an:51-3l~foLw~£J~aei~-a::£J::L1a1m-athn'U1'Uu.\;\a::1'U 
~ ~ 

'il:~\JLflU~ L\l~U91ililflL1il101'i,j1~1\J (TWA) 'i l: Ul:L1il101'i,j'1~1Uffi.Jfo1flu~9iili'U* 

'IUJ1Elb'Vl\!j 

UJLO\J (Lfl ~L\JilLiJ ) "71uM \J')Vl 

di!J G>b -
d"1 G>i!J Ci.'l!:> 

d<i'. G>O it'. 

dit'. d -
db b ioG> 

~r:I it'. lo 

~d Ci'. -
~~ "' G>Gl 

~o \!) "1Gl 

~Gl \!) 

~\!) Gl rnit'. 

~"' Gl G>b 

~Ci'. Gl -
~it'. - Ci'.~ 

~\) - "'~ 
~r:I - "10 

~~ lo<i'. 

~~ - Gl~ 

G>OO - Glit'. 

GlOGl G>i!:l 

G>Oi!J - ~ 

Gl0'1l r:l .it'. 

G>O<i'. - b 

G>Oit'. - it'. 

G>O\) - Ci'. 

G>Or:i - "' 
G>O~ i!l.it'. 

G>O~ - \!) 

G>G>O - Gl .it'. 

G>G>Gl - Gl 

* 'i~CJ~L 1'11f11'i'\lhnt.JVihH\H~CJ~LLC'l~'i~li11.JL~CJ~LO~CJ\il'1Cli;JL1'11f11'i'lhnw (TVVA) L moff ri1lJ1\il'i'111.J 

~n1'V11.Ji;JL1.J\il1'iWU1~v11.JLllm\'1tii'tJLL'if1 'Vl1f11l.Jijr11lJ1\il'i'111.J~n1'Vl1.Ji;)\il'i~ \il11J\il1'i1~Li.1r'i11.J1ru\11f1~\il'i 
~ ~ 

T 
l!J CL·""')/., 

'V11J1CJ~~ L1'11f11'ivl1~11.J~CJ ci111mvi'foL~CJ~ (off1111~ ) 
L 'VllJ1CJ~~ wlii'uLii CJ~ (L~~ LtJ'1L€l) 

11.Jmruri 1'i~tii'u1~CJ~Lo~ CJ\il'1€lm"1m'iv11~11.J CTVVAl ffivi'\11nm'ir\'11.J1run Lf'1'1!1Vlf'1uCJ111i.1i;i~Lf'1'1!1Vlf'1uCJ11€lcin 
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- Total Suspended Particulates - High Volume Air Sampler & Blower - Electronic Balance SIN. 14245322 

- No. 15, 15 

- No . 27, 27 

- No. 32, 32 

- PM- 10 - High Volume PM- I 0 Air Sampler & Blower - Electronic Balance SIN. 14245322 

-No. 14, 14 

- No. 29, 29 

- No. 33, 33 

- Leq. 24 hr Sound Level Meter SIN 090148 

Sound Level Meter SIN 0901 52 

- Sound Level Meter SIN 122 026 

Q '1 !' 
fl 1-:IVI 11\l "Jlfl 11::: '1'1fl llUI l'Vl 'U l 

I. pH - pH Meter SIN JC00085 

2. Total Suspended Solids - Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN B493.061 3 

3. Total Dissolved Solids - Electronic Balance SIN 12285 1073 0 

- Hot Air Oven SIN B493 .06 13 

- Respirable Dust - Personal Pump SKC High Flow - Electronic Balance 

SIN.201 80503038 S/N.14245322 

- Leq. 8 hr - Sound Level Meter SIN 122028 

- Noise Dose - Noise Dose Meter SIN QBA090195 

- Noise Dose Meter SIN QBA090196 

MM_S3: SILAPICHAI/2022/FEB /CAL.DOC 
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TISCH ENYIROMEHT.Ai., INC. 
14!5 SoUTff MIAMI AVL 
VIL.tAGlt OF CLIYD, OH A5002 
513.487.9000 
877..263.7110 TOLL FRIE 
513~,9®9 FAX 
WWW.TISCH•EMY .C:OM 

AIR POLLUTrON MONITORING EQUIP·MENT 

ORIFICE TRANSFER STANOARD CERTIFICATION WORKSHEET TE-5025A 

Da.te - Jul 26, 2017 Rootsmeter S/N 
Operator Tisch Or if i .ce I . D. -

9833620 
1413 . . 

Ta (K} -
Pa Cmni> -

298 
748 .03 

==z======•::2=========-::::~=====•=========================~-•-==•==as::====::: 

METER ORF ICE 
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF 

OR START STOP VQL:JME TIME Hg H2Q 
Run # (m3) (m3) (m3) (min) (mm) (in.} 

-------- --------- ----------- --------- --------- --------- ---------
1 NA NA l.00 1.4110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4.00 
3 NA NA 1.00 0.8880 7.9 5.00 
4 NA NA 1.00 0.8450 8.7 5. so. 
5 NA NA 1,00 0.6970 . 12.7 8.00 

DATA TABULATION 

(x axis) (y axis) (X axis) (y axis} 
Vstd Qstd Va Qa 

-------- --------- ----------- --------- --------- --------- ----------
0.9800 0.6945 1.4030 0.9957 0. 70·57 0. 892.6 
0.9760 0.9809 1.9842 0.9916 0.9966 1.262:3 
0.9738 1.0966 2.2184 0.9893 1.1141 1.4113 
0.9728 l.1512 2 .3267 o.9883 1.1696 1.4802 
0.9675 l.3881 2. 8'061 0.9830 1.4103 1. 7852 

------------------------------ --------- ------------------------------
Qstd slope (m) = 
intercept (b) = 
coefficient (r) = 

2.02255 
-0.00092 
i. oo·ooo 

Qa slope (m) = 
intercept (b) 
coeffieiept (r) = 

1.26649 
-0. 00.058 

L 00000 

------------------------------ --------- --------~---------------------
y axis= SQRT[H20(Pa/760) (298/Ta)] y axis = SQ~T [H20 (Ta/Pa) l 

CALCULATIONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg) /760] (298/Ta) 
Qstd = Vstd/Time / 

Va = Diff Vol [ (Pa-Diff Hg) /Pa] 
Qa = Va/Time 

For subsequent flow rate calculations: 

Qstd = l/m{ [SQRT (H20 (Pa/760) (298/Ta))] - b} 
Qa = 1/m{(SQRT H20{Ta/Pa)]- b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Flow Rate (m3/mln) 

I-+-Qstd --..-- Qa ---Qstd vs deltaH I 

• y-axis equations: 
Qstd series: ~AH(~)(Tstd) P std T a 
Qa series:· .J(A H (T a I P a)) 

1.8 

TISCH EHVJROMENTAL. INC. 
f4!5 SOUTH MIAMI AVE. 
YILLAfil! Of' CUVES, OH 45002 
S13.U7.9000 
877.263.7810 TOLL FREE 
513.487.9009 FAX 
www.nscH•ENV.COM 
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Calibratech Co.,Ltd. 
7f106-7 Moo 2, Sukhaprachasan 3 Rd ., Bangpood, Pakkred, Nonthaburi ll 120 

Tel.(02) 964-621 I Fax.(02) 964-5 155. e-mai l : calibratech.cal@yahoo.com, calibratech.cal@hotmail.com 

Certificate of Calibration 

Certificate No. 60-200157-1 

Submitted by Special Lab Envi and Consultant Co., Ltd. 

47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120 

Equipment Electronic Balance 

NSC - TISl-TIS 17025 
CALIBR.ATION 0030 

Page : 1 of2 

Manufacturer AND 

14245322 

Model GR-200 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Serial No. 

Capacity : 210 g Resolution : 0.000 I g 

On site calibration was ca1Tied out at the Laboratory, 

Specia l Lab Envi and Consu ltant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 201 7 

18 May 20 17 

Akaradath Thippichai 

(28.5 to 28. 7) " C 

46.5 to 49 .7) % 

l () l 1.0 mbar 

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14 

.Edition 5, July 2015 

Reference Standard Instruments : Thi s certiti ca tion is traceable to the Internati ona l System of Units 

Standard Weights 

Cert. No. Due Date Traceability 

E26 J-E2624 ( 02162446 16 Nov201 7 Nat ional Institute ol' Metro logy (Thailand), (NI MT) 

Approved by : 

( Surachai. Prnrnthong) 

Technical Manager 

The Uncertainties are for a confidence probability or approximately 95% 

This ceri.ficate.may not be rcprod.µced other than in full excent w.ith the. prior writ·te. 



CAL 
Calibratech Co.,Ltd. 
71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood; Pakkred, Nonthaburi 11120 
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mai l : calibratech_cal@yahoo.com, calibrateclLcal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page 2of2 

Result of Calibration : Without Adjustmen t 

UUC Condition As-Received : Good 

Departure or indication from nominal value 

Nominal Value Correct ion Uncertainty 

(g) (g) ( ± g) 

0.00 1 0.0000 0.0001 1 

0.01 0.0000 0.00011 

0. 1 0.0000 0.000 11 

0.5 -0.0001 0.0001 1 

2 0.0000 0.000 12 

5 0.0000 0.00012 

10 0.000 1 0.000 12 

50 0.0005 O.OO<Jl 5 

100 0.0011 0.00022 

200 0.0022 0.00039 

This reported uncertainty of measurement was based on a standard uncertai nly muliplied by a coverage fac tor k 2. 11 ' 

providing a level of confidence of approximately 95% 

Eccentric error Load test : 50 g 

-0.0002 0.000 I 0.0004 () 0000 0.0000 g 0 A. 

A B c D E 

Repeatability Load test ::oo g 

Stdev. 0.00005 g 

- oOo -



32/751 '1U.U.1h:::-n1t1Yii11 LL"ll'1 ·nl-ifl1 L"ll'ilrl.\lfl1 n1.\IL'Yl~'1 10140 , , , , , , 
1 'Yl1.0-2873-6045-6 1 wnn1 0-2873-6046 

it1-i1.l~u1im1iLf111:::lKLan-nu.1um,tty1'il~.\llU.~ 14 ~.\1Vi1fl3J 2563 

CALIBRATION REPORT 

Instrument : Sound Level Meter Manufacturer : ACO Co.,Ltd . Model 6236 

Date of Calibrate : January 7, 2022 

Calibrator : Sound Calibrator 

Model : QC-10 Serial No. : QIL 100071 

Dued Date of Calibrate : January 6, 2023 

Manufacturer : 3M Quest Technologies 

Range of Calibrator : 114.02 ± 0.40 dB 

Calibration Report 

No. Serial No. Before Adjust After Adjust Inspection Result 

2 090148 11 4.4 11 4.0 Pass 

3 090152 114.1 114.0 Pass 

14 122026 114.2 114.0 Pass 

18 122028 11 4.2 11 4.0 Pass 

19 162030 11 3.9 114.0 · Pass 

(-w1..:i~1r:iil.1?11?11 'Eli!'Wi1l~r:i-nru-D1:.1) • 
~4'1?lm ~~'E!..:iul)u1im ~ 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PAITANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 

TEL. 0-2717 -3000-24 FAX. 0-2719-9484 

NSC-TISl-TIS17025 

CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in : 

Submitted by : 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

Calibrated by : 

Approved by: 

} Pornthippa Tameyakul 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co., Ltd . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 
- ---·-·--- ------

This ceruficate may not be reprod uced other than in full . exce pt wtlh the pr ior wn tten 

«pprn va l o f the head of Curpora tc Se rvice > 3 Equipme nt Cali bra11 on and T es tt ng Serv ices 
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Equipment: pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

~:; ~ 

Cert.No.: 16CH1145 ~;, 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Instrument Model Serial No. ID No. Cert. No. Due Date 

1) Document Process Calibrator 7418 9771002 130RC016 15E3885 15 Nov 2016 

2) Ref. Standard Thermometer 1523 2188080 130RC044 161563 18 May 2017 

This certification is traceable to the International System of Unit maintained at:­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer 

Radiometer 

C02291 

C02295 

3. This certificate was certified only for the instrument we calibrated. 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 

2.00 

2.00 

2.00 

,, . 
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Equipment: 

Model : 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N. :- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model : 

- Seria l No. : 
~~~~~~~~-

Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 

pH measurement factor 

(±) k 

0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Uncertainty of Coverage 

Error measurement factor 
0 

( c) 
0 

( ± c) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k . providing a level of confidence of approximately 95 %. 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : O 2719 6479 

http:/fwww.mt.com 

Certificate Number : CCW - 4192 - 16 /C 

CERTIFICATE OF CALIBRATION Page : of 4 

Customer: ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number: lllMIWIUHHIH!illl 
• S II 1 6 0 9 2 l 0 0 2 S • 

Object I Equipment : Electronic Balance I Scale 

Calibration : Single Range 

Manufacturer : MEDLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt : September 27, 2016 

Date of Calibration : September 27, 2016 

Condition of Equipment: Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue: September 28, 2016 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

Appi9ved.Signatory 

/Jf .• r·,,· 
~1 

The contents of t111s cenificate may be published or reproduced or passed to a tt.rd party only in full. except witf1 the prior written approval of tl>e Calioration Center. Mettler-Toledo (Thaiand) Ltd. 



Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax: 0 2719 6479 

http://www.ml.com 

Device 
Model : 

Serial Number : 

Calibration : 

Capacity : 

Readability : 

AL204 
1228510730 
Single Range 
Max 210 

0.0001 
g 
g 

Results of Calibration · Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . g 

Readability = - g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 ·0.00007 

20 20.00000 20.00007 -0.00007 
50 50.00002 50.00010 -0.00008 
100 99.99995 100.00003 -0.00008 

150 149.99997 150.00007 ·0.00010 
200 199.99994 200.00007 ·0.00013 

- . 

Certificate Number : CCW. 4192 • 16 /C 

Page : 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

. 

. 

Uncertainty Coverage Factor 

(g) k 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.09 

0.00013 2.08 
0.00014 2.0§.. ~ tt .{;· ~ 

0.00020 .. Ji(2:02 , <·. ; , 
0.00027 ~.is-~ ~~·ii\. \,, ~ .. ' ' 
0.00034 ~"·. J<.f~OO 

~ · "q,~ . .. -7"~ ~·~ 

. ~'t, .. -
v 
4~, 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by-<overage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. .. ~ / ... : 
,~ . 
~ ···,, -~ 
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Calibration Laboratory 
Mettler-Toledo {Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi , Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax: 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW • 4192 -16 /C 

Model : AL204 Serial Number : 1228510730 Page : 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g) (g) (g) (g) k 

. 
. . . . 

. 
. . 
. . . 

. . 

. 

. 

. 
. 

. 
The given extended measurement uncertainty is the standard uncertainty of the measuremenl multiplied by coverage factor.k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

~ 
~ 

A 
~ 

D 
Test load between 114 and 113 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 

Test Load 

4 

5 

Max Deviation 

;:,£ .~.~. / ~~ ~:.: 
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,, ., :~ ~ \..;. '~ ; ... / '( , 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : O 2723 0300 Fax : O 2719 6479 

http:!/www.ml.com 

Certificate Number: CCW • 4192 -16 /C 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °c to 26.8 •c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method # CP I W002 I 05 

• UKAS LAB 14 : Calibration of Weighing Machines · ; edition 4 /November 2006 

Page : 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments OIML Class Model Serial/Control No. Certificate No. Due Date 

Standard weight set METILER TOLEDO E2 1mg-200g WS22 M151119 Apr 25, 2017 

Humidity & Temperature Meter VAISALA HM34 IN24 16H405 Feb 07. 2017 

Measurement uncertainty : 
The given extended measurement uncertainty is the standard uncertain ty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan) {Calibration No,0008) 

End of Report ... 

4 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18 , SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX . 0-2719-9484 

Certificate of Calibration 

Equipment : 

Model : 

Serial No.: 

ID No. : 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity: 

Calibrated by : 

Approved by : 

( i Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

Environment & Laboratory Co., Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun , Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 

Th" certifi cate may not be reproduced other than in fu ll. e'cept wn h the prior written 

appro,a l of the head of Corporate Services 3 : Equipment Cal1h rali<'n and Testing Servi ces . 

NSC·TISl·T1517025 
CALIBRATION 0008 

Cert. No.: 16TM1916 
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. Equipment : 
; Model: 

: ·, Serial No. : 

ID No.: 

Manufacturer : 

Received Order : 

: Condition As-Received : 

·. Calibration Date : 

~ -'~ Reference : 
· Procedure Used :-

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-051 SOC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

. Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

·,<i measurement method with Data Acquisition which connected with Resistance Temperature 

\ Detector ( RTD ). 

o, The temperature scale used was based on ITS-90. 
~- :; 

.. Condition of this result of calibration 

' 1. Reference standard instrument:-

"· Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

, 2. This result of calibration was found accurate as shown on date and place of calibration only. 

· 3. This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand . ( NIMT ). 

, , - National Institute of Standards and Technology (NIST) , The United State of America 

· Result of Calibration :- ( * ) Without Adjustment 

"'' Function of UUC* : Temperature Source 

. ·, Fresh air setting : Close Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid .(%) 67 61 

AC Supply (Volt) 230 230 

H 

• i Position : Ref. Std./ID No.: 

1 14RTD101 - ~ ------ - ·------- ·-· 
a 2 14RTD102 

-------- --.. ----- - ------w 3 14RTD103 
L-- · - ·· -- -· --- -- ·----·---------

4 14RTD104 

Dimension of Chamber: 5 14RTD105 
Probe Installation Details : 

D = 0.33 m 
a = 5 cm 

W = 04 0 m 
b= 5 cm 

H = 0.40 m 
c = 5 cm 

Capacity = 0.05 m3 

'-- - - -- --
6 

-- ··- ·--
7 

·- -- - ... ... 

8 
··- --- ·- ··- ·- -

9 (ref.) 

,i -; 

-- ---·---·- ------- -
14RTD106 

.. ·-····-·- - ·- - ---- -· 
14RTD107 

- ···---- ---
14RTD108 

---·-·- -- ---- - ·· .. 
14RTD109 

' . . . .. ·rt-. 

a 0759611 
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·, 

. , Equipment: 
''i; Model: 

\ Serial No. : 

-~·~ ID No.: 

Manufacturer : 
i Received Order : 

··/~ Condition As-Received : 

, Calibration Date : 

,.,. Reference : 
~~ 

;<: Result of Calibration :-
. "\ 

"'<· .. r•' 

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -05180C-1 

..... ·· ... 
. "> •.. :. ~ 

( * ) Without Adjustment 

Function of UUC* : Temperature Source 

Calibration UUC* UUC* Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc ) ( oc ) 

104.0 104.0 104.0 0.12 0.67 
·; 

Calibration Measured Temperature ( °C) 

Point Position 

it ( oc ) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc ) 

1.1 

7 I 
104.0 103.834 I 103.9ss I 103.6ss I 103.96o l 103.931 I 103.616 I 104.591 I 

'. 
" 

'['
1 This instrument was control by temperature controller Sigma, model SFN48 . 

. Average* : The average of 30 values in each position . 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±oC ) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

'/i Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. 

, ' Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 

' temperature at the reference location which are observed at the same time or at as close an observation time as 

:! possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 

}. Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation . 

':;-1;· UUC* : 

\ Note : 
' 

Unit Under Calibration 

The reported uncertainty of measurement was included stability and excluded uniformity . 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

'.\ factor k , providing a level of confidence of approximately 95 %. 
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~1\1~"~1",J1n~ ua ~u1w1TauG1wn Blue Consultant Limited Partnership 
q "' 

32/751 riuutJ1::'1!1EJYi~ LL'll1\1Yl\lm L'll~Yl\lm m\IL'Yl"l-l'l 10140 
q q q q q q 

tm.0-2873-6045-6 tm~11 0-2873-6046 

°1ZEJ.JtJ1iu1lm11Lm1::'!{LEJn'D'uhrnuru1~6'l\llit~ 14 ~\l'V\1T13J 2563 
::.J • "' 

Calibration Report 

Personal Pump 

Instrument : Abatement Air Sampler Manufacturer : Sensidyne 

Model : BOX II Date of Calibrate: February 21, 2022 

Calibrator 

Instrument : Dry Cal DC-Lite Primary Flow Meter Manufacturer : Bios International Corporation 

Model : DCL-M Rev 1.08 Serial No. : 7716 

Range of Calibrator : 100 cc- 7L 

Calibration Report 

Serial No Nominal Range Reading Value Drift Inspection Result 

20180503038 2,500 cc ±50 2,510 10 Pass 



~1"~"Gi1\.li~1n~ 1rn ~uwn&Ht@!Wrl Blue Consultant Limited Partnership . ... 
32/751 tlU.Ul.h:::'l!leJYi~ LL'll1\l'Yi\lm L'll~'Yi\lm n1\IL'Yl'V-l'1 10140 

q q q q q q 

1m.0-2873-6045-6 tm~11 0-2873-6046 

iei\ltJ~u1im1iLm1 ::: '1-fLein"l!u1um~qi1~~"1u~ 14 ihvnmJ 2563 

Calibration Report 

Noise Dose Meter Quest 0200 

Instrument : Noise Dose Meter Manufacturer/Model : QUEST/Q-200 

Date of Cal ibrate : January 6, 2022 

Cal ibrator 

Instrument : Sound Level Calibrator 

Model : QC-1 O 

Range of Calibrator 

Dued Date of Calibrate : January 6, 2023 

Manufacturer : 3M Quest Technologies 

Serial No. : OIL 100071 

Sound Pressure level : 114.02 ± 0.40 dB 

Calibration Report 

Serial No 

QBA0901 95 

QBA0901 96 

Nominal Range Reading Value Drift 

dB dB dB 

114.0 ± 0.40 11 3.9 -0.1 

114.0 ± 0.40 114.1 0. 1 

........ ~ .. ~~'.~ . ... ..... . .. 

(tJ1'1'i'l1'lUl?li?l1 'Elil'tJi;l'i'i'l'i"i'ruiu ) 

~~1?1m1~'El-.:itJlju1im1 

Inspection Result 

Pass 

Pass 
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vn:i lm-:i f11'ilii1 b frtJn1'i~B'Ufl11JYl l"l'Ul°l~ bb61~1°1111JA ~ b i1u'1JB-!!th~'1l1'1J'U b~ tll n'UVi' l"l'Ul°l ~ 19\ B 

lm-:irm U(1!V1l~Ln~\11n 11"l'i-:Jf11'i bb61~1"111111{>)ni1-:i161 LMmntJm'iv11LVliiB-:i l~t1!ii1bi1um'i'11'i1\J 1 1°1#-:i;tJ zj-:i1 utJ 

25651!ii'!ii1bti'Um'i'11'i1\11°1111JA~bi1'U'1JB-:i'lJmJ'U 'i~Vlll-:Jl'U~ 15 - 30 ilfl'Ultl'U 2565 D'i~f1€)'U(i)1t1 'lJ1J'1J'U 
' ' ' 

V!l.J 8 i.J1ue.i1~m vl1'Ui:'le.J1\Jf1 ~U1'lJ1J'lJ'Ll ~i111t1~t1~8Bt11m bbi:'l~V1ti1t1-:i1m1'llm'il'Ll~'Ll~ b~Bl~l°l'iB'Ul°li:'l1l~ii 
'\J 'I 'U 'I 'U 'I \I 

G'i1u 1v1 G°il'Ub~ tJVI f1 fll l°l G'i1 'U zj-:i b ~1J b~1J\11 f11J1 {i)'jf11 'j~ ~ (>)11J(i)'i1WI B'U l°l rum-w ~ -:i bb 1~~ B1J ll"l'i-:i f11 'ib Viii B-:i bb ~~'U 
' ' 

€){>)~1'\llf1'i'i1Jb~Bf11'iriB~~1-:J '1JB-:i~1-:i~t1G'i1uoJ'1n~ ~i:'lTW-a'tJ (':ii.J~ 1) 
' ' 'U 

2.) -a1t1 61~bBt1~m-a~m~n 

f11'i'11'i1\Jl°l111JA ~ bt'.1'U'1JB-:JD'i~'lJ1'lJ'U b~ tJln'UVl l"l'Ul°l~ ~ €l 11"l'i-:if11'i u (1!'\111~ bfl~\11 f1 l m-:i f11'j 

bbi:'l~l°l1 1 1Jl lllf1n-!1161b~ ti1n'Uf11'iVh bV!l'.1 B-:J fati1 .if bb 'U'U~B'Ufl11JD'i~f1B'U f11'i~1Ji11~ru f1i:'l0 1J'l.h~'lJ1mi?i'1Bt1°1-:J 
' 

l°l'iB'Ul°li:'l1ll°l'1'1L~eJ'Lll'U'lJ1J'lJ'UbUlV11Jlt1~~n~11v1Lb ri 'lJ1J'lJ'Ll Vl:w' 8 iJ1ue.i1~m ~tl1'1J1J'lJ'Ll ~tl11u~u~rieJt11m 
'I 'I .. 'U 'IJ 'I 'U 

Lbi:'l ~V1tl1 t1-:i1u'i1'lJ m11 t1~u~ 1~ t1!ii1 b i1um'i'11'i1\J{i)11J Ln ru'l'hm-:i '11i!n-:i1ut1 lt1'U1t1 Lbi:'l~ Lbe.Jt1V1-r-wm f1'i5'i'i1J'lJ1 ~ 
bbi:'l ~~ -:i bb1~~81J (~ e.i .) 1~ mlium'in1Vl'U~ n '1111'11eJt11-:i{i)1m1t1-:i1um'i1 bl°l'i1~'tti'e.il:'l m~Vl'U~ -!!bbl~~ 81J'1l€l-:J ~1-:i 

' 
~'UG°i1'UoJ1fl~ ~611-W-a'ti l~ti 1 m5m'iA1'U1nJ'1J'U1~'1J€J-:Jf1'11Jb U1'\111JltJ(i)11JlBf11'i '1J tl-!IV111 ~ tl11J1 b'tl (Taro Yamane) 
' ' 
1~ tin 1V1u~ ri11"11 1111°1611 ~ Ll°l ~ €l'U'1l 8-:i m1G'i11l'i'1BtJ1-:i b vi 1 ntJ o. 05 'i11l oJ' 1mt1i.J 'i~ 'lJ1ml'i'18 t11-:i~v11 m 'i ~ n~1~-:i~t1 

' CU I d 
155 (>)1€Jtl1-:J (m':i1-:JVI 1) 

oJl'W 'J'Wtl':i~'!ll m oJ1'W'J'W~'JeJ~1.:J 
A' dct 

vl~hnli! (f1'W) 'W'W'Vlf1n'\~t1/'1Jl.l'!l'W ( f)~'J b~eJ'W) [l ] 
' 

vil.J s u1t1e.J1~m [l l 
~ 

205 150 

~oJ1'1J1J'lJ'U ~oJ11'W~'Llvl tJB'Ll1Vl':J bb'1~Vl'ti1 ti .:11'Ll'i1'1Jn1'i [2J 
~ ' ~ 
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'Vl:l..llflb'VI~ [l J -iJ€ll;j61\11f1bVll"l'U161vl1'U61e.J1~f1 (www phajuk go th) 

[21 n'111 b u 1V1111 t1~'11'i1 \lb ~11 L~ 11\11 n~ n1V1t1~ 1 u111{>)'i m'i~~ m1J (i)'i1\1~€J'Ue.Ji:'l m~Vl'U 
' 
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i:.ii:i n 1~ <11n'ilfl11lJ ~illb i'.iu'!l11~tJ~ ~'!l1'!lu~jj 9111 

Lfl~4m~L'v1jj1l~bb~~u~~'11'v1n~w1~11m~ri11'1~1~'!11l~~1~~u~1u~1n111 1'1<11Y1-B't1 

3.) c.Jfln1~An~1 

3.1 ~mfl1'Hhn~m1:JJA~b~'W"UeH1~tl1"U:JJ'lJ'W bb~~~tl11'U~'W~~€l'WbVi1 
" . " 

" 0 1. ~'U1'q:JJ"U'U 

1.1) ~"1Vfru'U1'UV!:JJ0 vi 8 u1'U~1:5' m ~ .:i btJ'WV1:JJ
0

iJ 1'Uvi1 ~'l'1J€J\I lf1'i\lfl1'ie..i'1 V1ru1.hw 
\J Q,I \J 'U 'U 'ti 

'W1ti1l5 b~nl°\'1 \m~ri11:wA~ b,:;'Wl'i€Jm'i~1bum1'W'1J€J.:i1m.:im'i ~.:i~ 
' 

"il'\Jf11'i~fl'l'.m~~'\JlJl5tJ:lJ~fl~1\91€J'W~'U €l1:VVHfl~\91'if1'i 

• 1:mn-a~'Vlu~.:ibb1~61eiumt1~bn~~1nfl1-a~1bu'Wbf1'i.:ifl1-a :u1nm'i~:wm~ru 
mti1l5 b~nl°\'1 en Vffl 1u1'UV1l.i~ s u1'Ue..11~m 1 ~ri11:wA~ b,:;'Ue..i~m~Vl'IJ~.:i bb 1~~€J:w~ bn~ m'iY11rn:i'.l€J.:i bdvt ii 1'1€! , 'U l>lrl 'U 

'1lmm 11ifan e..i~ m~'Vl'IJl'i'1'Wim~~bV1€l'W rirum'V'l€J1ml"l b~ti.:i'i'Um'W bb~ ~m'iri:wmri:w zj.:i'i~~'IJ'11€J\le..i~m~Vl'IJ 
' ' 

• fl11:JJA~b~'W~€lbA'iilfl1'i:U1f1f11'i~:JJm~ru 'W1tl1l5 b~nl°\'1 mw1 lu1'1.JV1l.i~ 8 
't 'U olrl 'U 

iJ1'Ue..11 ~ m ii.:i e..i~~ 1'1€lm'i~1 bU'W1m.:i f11'i ?1~1.:i.:i1'W1 ~'1l:JJ'1l'W ii.:i'U1.J'i~mru1 'W m'i'W' inim'1l:w'1lm Yl :wm n ii f11'i 
' ' 

1.Jfo1.J'i.:i?11l51'iru1.J1.nri blJ 'W ~'W bb~ ~ 1li'11mb?1~.:im1:wA~ b~t!l'i€lm'i~1 b ut!m'i'11€l.:i 1ri'i.:im'i 
' " 

• .um~'Wmb'W~~ei 1ri-a.:ifl1-a 1 mri-a.:im'i1.Ji)u~ 1911:wmmm'ith:i.:in'U bb~~ bbm '1J 

e..i~ m~Yl'IJ~.:i bb 1 ~~€l:wmh.:i bri~.:iri-r~ bb~~ ~ bb~'1l:w'1l'W ri n'Um'i~1 b u'Wm'in:v m'im V1:i'.l€l.:i 1'1€! 11.J mh .:il'i m ti€l.:i 
" ' " 

i.2) n-a-a:JJfl1-aVf:i.1~ a u1'U~1~m zj .:i blJ 'UV1lit!1'Uvi~.:i'11€J.:i1m.:i fl1'i m'i:wfl1'i'Vllit!1'U 
" " " (?1.:i1t!~€l-m:w?1 ~~) 1m ~ri11:wA~ b,:;t!1'1€lm'i~1b ut!.:i1t!'11€l.:i 1ri'i.:im-a ~.:id 

• .Uei:w~~11'\.J :u1nn1'i~:wm~ru m'i:wni'im.i'u1'1.J V1:w'V1. s u1'1.Je..11~m 
" " " 

"il'IJ m 'i ~ n~1 'i ~ ~'Ul'.i' l5tJ:JJ ~ n ~1 \91 €J'W ~'W €J 1:U'V'l bn~m m 

• ~~m~'Vlu~.:ibn~61ei:JJmt1~bn~~1nfl1-a~1bu'W1A-a.:ifl1'i "iJ 1nm'i~:wm~ru 
m'i:w m'i'Vlli tr 1'1.J Vlli vi 8 iJ1t!e..11~ m 1 ~m1:w A~ b~t!e..i~m~'Vl'IJ~ .:i bn~'1€l:JJvi bn ~ m'i°Yi1b V1:i'.l€l.:i bdtiii l'i €l'1l:JJ'1l'W 

" " ' 
\ti{ bbn e..i~ m~Vl'Uli11'Wrirum'V'l€J1 ml"! zj,:i'i~ ~'IJ'11€J'l e..i~ m~Vl'IJ€J ti 1 m~~'Ui1€J tJ 

' " 
• m1:1Jfi~bi1'U~ei1A-a.:in1'i :v1nfl1'i~:wm~ru m'i:JJfl1'i'Vl:w'iJ1'U Vl:w·vt s 

" " U1'We..11~ f1'i b~'Wli11 tJl'i€Jfl1'i~1bU'W lf1'lf11'ibbl'in.:i1~e..i~ fl'i~'Vl'IJ~'l bb 1~'1€l:JJ zj,:iii.:ie..i~~l'i€Jf11'i~1bU'W1m.:ifl1'i ?1~1'1 
'l1 'Wb~'1l :lJ'1l:lJ blJ'W~'W 

' 
• .Um~t1mbt1~~ei fa-a.:ifl1-a 1 mm.:im'i1.J iju~1911:wm\9i'ifl1'itl€J.:in'U bb~~bbm'11 

e..i~ fl'i~'Vl'IJ~\lbb 1 ~~€J:!J€J~1'l bfl~'lfl-r~ 
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c.mn11'11~1 \lm1lJ ?1i111i.1u'lJ!Ntl1 ::'!11'!1\J~ii~!l 
\m~m~1V1iiiNIL~~\Jij\11'11Vlm1 lJ L~i:Jn1~ri!l '1~1~'lJ!l~'11~~\J<l1'1J,j1ti'i11 ?1011~-u~ 

1.3) n·m..1m-aV11.J~ 8 u1'U~1~n-a zj-.:ibth.1V11iu1'Wvi~-.:i'1JtJ'l bA'i'lf11'i m'i:wnwv11iu1'U 
'U 'U 'U 

irn.1m'Wn 1i1-.:ib'Vi'1J'i 11iib~m1:wA\91 b~'W~eim'i~1 bu'U-.:i1'W'1JtJ-.:i 1A'i'lfl1'i (l]-.:id 

• ~ei:w~i1hJ '11nrn'il.Z:wnTt~Hu mt1m'Wn li1-.:ib'Vi'1J'i n'i'i:wn1'iirn'u1'U 
'U 'U 

'Viii~ 8 u1'Ue..i1~m '1'1J fl l'i ~m~1'i:::(i]'IJ'll'i:::ri :w~mn tll~'Vibfl'l'flil'im 
'U 

• ~~m~'Vl'IJ~'lbb1\91i1eiurnv~bn\91'11nm-a~1bti'W1A-a'lm-a '1 1 nrn'i~:wm'l'fru 
mt1 m 'W n 1i1 -.:i b'Vi'1J'i m'i:wn1'iV11iu1 'W 'Vllivi s u1 'Wm..ijm 1 ~m1:wA\91b~'We..i'1m:::vi'IJ~-.:i bnV1~ei:l.J~bn\91m'iv\'1bV1iJei-.:i 

'U " 

bdviiJ~tl'1J:l.J'1J'W 1~ bbn e.J'1 m:::Vl'IJ~1'Wfl1'iA:l.J'W1f'l:l.J bb'fl:::~'UU~1 zj.,:i';i:::(i]'IJ'1J tl 'le.J'1 m:::Vl'Ueltl b 'U'i:::(i]uuei ti . " 
• fl111JFl\91b~'U~eJbfl':i.:lfl1'.i '11flfl1'i~:l.Ji11'\'fcU 'Wltl tlb'Ufl ll1'lb'Vi'1J'i fl';i';i;Wf11'i 

V1l.lu1'U 'Vllivi s u 1'Ue..i1..ijm b~'U~1t1~eim'i~1 bu'W1A-.:im'ibb~n-.:i1'1e..i'1m:::vi'IJ~-.:ibn\91~ei:w zj.,:ifi-.:ie..i'1~~eim'i~1 bu'U 
'U " 

bA'i'lfll'i ?1~1-.:i.:i1'W1~'1J:l.J'1J:l.J bU'W~'W • 
• ~elb~'Uelbb'U~~eJ bfl'.i.:lfl1'.i b 'Vlbfl 'i.:lf11'iUDU~IP1 1 :l.J:l.J11il'ifl1'itlei -.:i n'U bb'1::: bbm'1J 

e..1'1m:::Vl'IJ~'lbb1 \91~eJ:l.JeJti1-:J bA~'lA-r\91 

.. 0 J' ... ' 1 
2. e.J'UTW'U'VleJeJ'U 'V!1 

'U 

2.1) 'W':i~~.:iwi' 1'\91'W'.i~eJ1'1~11.:iA'IJ~11ii'U1'1 'W':i~F1'.iei1V11J1tl 11iib~m1:l.JA\91b~'U~eim'i 
• • 'U 

~1bUWl1'U'1JeJ\l bf'l'i\lfl1'i (l]\l.Q' 

• ~ei11'1~11u '11nm'i~:l.Jm'l'fru 'Vi'i:::mmVi111tl 'Vi'i:::'1ni'V1Vi'i:::~h~?111\IA'IJ~ 
\J \I \I 'I 

:l.Ju'U1ri eit.J°1'W~'Uvi'Vl1i 3 u1'U'\'i'i:::eJ1\I ~1'1J '1e..i1\ln ti1bnmilei\I ..ij\l'Vll\91ei111'i~111~ zj\lbll'U1Vlvi~\leit.J°1n ~bfiv\I 
'I \J \I 'I 'I 'U 

~'Wvilfl'i\lfll';j 
• e.J'flm~'Vlu~'lbb1\91i1ei11mv~Ln\91'11nm'i~1Lu'U1A'i.:im'i '11nm'i~:l.Jm'\'fru 

Yi'i::: f'l'iei1Vi111tl Yi'i:::'1 n1\91Yi'i::: eJ1-:i?111\l fl'IJ~:l.Jumri m'i~1 b u'U lfl'i\I m'i 1li nei 1 ~ bn\91 e..i'1 m:::viu ~ei'1J:l.J'1J'U 
\I '\J 'I 'I 'I 

• A1111A \91 b~'U~ ei lA'i.:i n1'i lil1 nm'i~:l.Jm'l'fru Yi'i::: A'iei1Vi 1P1tl Yi'i:::'1 n1 V!Yi'i::: 
" 'U 

eJ1 \1?111\l fl 'IJ~ :l.Ju'U 1ri 1~&w~1 t1~ ei m 'i~1 b u'U m'i'1J ei\l bfl'i\I m'i b ~ei\1'11 m ll'U m'i?1~1\l\11'W b 'U'1J :l.J'1J'U iJ\l'IJU'i:::m ru ' . . 
b 'Ufl1'i~~'U1'1J:l.J'1J'Um n~'U bb'1:::iJ\l'IJU'i:::mru?1'1'1J?1'U'U n lil m'i:W'1JeJ\IV11\ll\91 b 'U~'Uvi . . 

tJ d 
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~~n1~'11~1'1m111i'i~L'11J'!l!l~tiw'!l1'!11J~ii~!l 
1m~m~L"4ii!l~LL~i1uei~"11"4n~WL\~!ln1irl!l"1~WU!l~~,~~\J~1\Jll1n~ ~~1~'1i'v 

3. ww11:1.:i1u-a1'UnT'a 

3.1>1 Hw1:11'U16l6im1~:1J61'U.rn'V-ll'i'1'U6l u1u'V-l-a~~.11.:i 1til~iJm~ru 
' 

tn.:i1u1?11'11 Ln\>l~:!J L'11-wu n.:i1u?1151';iru?t'U'1!1u1 ru.:i1u 1~ ~m111fivi L ,:;u ~ei fl1';i~1 L uu.:i1u'Uei.:i lri';i.:i fl1';j ~.:i-d 
' ' v 

• -liei:1J6l~11 u tn..:i1'Ll1 ?11'11 b fl \>1~11 b '11-wun..:i1'U?11Li1';iru?t'U'll1tn ru..:i1'U 
'll 'I 'I "' 

h.:i'l"ltn'U161~'lL?l~:!J~'Ui11'Wl'f 1'lRI U1'U'l"l';i~t:J1.:i B1~ 58 lJ "il'Ufl1 ';i~fl~1';i~~'UU~qjqj 1\>l~ 

• e.J6lm~'Vl'U~.:ibb1Vl~ei:1Jm1:1~bnVl;u1nm-a~1bilu1F1-a.:im-a "iJ1nm';i~wn~ru 
irn1'Ll1?11'11 Ln\>l~:!J b'11-wu n.:i1'U?11B1';iru?t'U'll1mrn..:i1'U h.:i-w tn'U161~..:i L?1~11?1'1Jm-wl'f 1'U~ u1'U-W';i~t:J 1.:i 1 ~m1:!J 

'I 'I o~ 'I 

flVIL~'U~~fl';i~'Vl'U~'lLL1\il~B:!J~Ln\ilfl1';ivl1L'V!iJB..:JLd~iJ~B'1l:!J'1l'U btii'LLrl ~61fl';i~'Vl'Util1'U~'U~~BB 'l LL~~fl1';if\:!J'U1A:!J 
' ' 

\11fl';ifl'l.J';i';i'Vlfl~'l zj,:i';i~~'U'UB'l~~fl';i~'\ll'U~'l 2 til1'U B~';i~~'U'Lh'Ufl611'l 
' v 

-wu n .:i1u?1151';iru?t'U'll1'U1ru.:i1'U L ';i'l'l"I tn'l.!161 ~.:i L?t~ :!J ?t'Um'l"ll'f 1'U 61 u1u'l"l';i~ t:J1 .:i 1til L t'.1'U til1 ti~ ei fl1';j~ 1 Luu nw1m.:i 
' ~ ' 

LA';i'lfl1';i L~ei.:i"iJ1nv111~Ll"l';i~;)n\J1 u'1l:!J'1l'U~~u ?1~1.:i.:i1u 1 ~'1l:!J'1l'U il.:iut.h~mru 1 um';i~l1ll'U1'1l:!J'1l'U LL61~\il LL61 
d.I 'I 'I 'I 'IJ 

?l'Ui11'WU';i~'ll1'1l'UL~:!J:!J1fl~'U 
' 

• oUBb61'UBbb'U~~B bFl'a.:inTa 1mA';i 'lfl1 ';i illJ11'l';ifl1'H~B'l';ifl'l.J';i';i'Vlfl~-n-'U'Uzj~1 'U 
' 

'1l:!J'1l'U b ~61\ilfl11:!JL ~1 L~BDB'ltl'U~'U~~BB'l B'U°'i L'Vl\>l\11fl';ifl LL61~\il LL 61L~B'l~61fl';i~'Vl'Util1'U~'U61~BB'l 
'I 'I 'I 'I '\J 'I 
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~1"n1~il1n~m1ll fi\l1Li1\J'111l~th~'111'11 \J~illli1l 
Ll'1~~n1~L...,il1l~LL'i~'LJ'l\ll'11'11n~~lJL1i<Jm~ri1l<1'i'1~'111l~"fo~1J~1\J,j1n\ll ~"1-Wiv 

3.2 (:.,16lnTHi1-a1\ll"l11:Uf'i(i) b~'U"l.I el'l'll11U1'Ub 'U'll:U'll'U~:ti ~el bl"l':i'lfl1':i 
' 

e.Jft n1 ':iPlnt;1Vil'l'Ul"l~'1lel.:Jtl':i~'!l1'!l'U d'1°ell'UYi
0 

15 - 30 iifl'Ultl'U 2565 b(i)tJnl':ibtl'll 
' 

bb'll'll'1el'llfl1l.J bb6'1~~l.Jmt;rumil.Jtl':i~'!l1m\J\1mh.:i 1.lli'uri tl':i~'ll 1'll'U1'U'lll.J'll'U Vil.I 8 -U'1'Ue.J1~m ':i1l.J~1m'Ul'i'1B81.:i 
' ' 'IJ 

150 l'i'1BEJ1\I bb6'1~lJ e.J 6'1fl1':i~nt;1~.:i bb'1(i).:J1'U (f111"l(:.,J'U1n) 

3.2.1 ~.mm-a~1-a1\l"l.lel.:itl-a~'!l1'll'Ub'U'll:U'll'U 'Vl,,i 8 u1'U(:.,11'1m '11l.J1':i fl ii'l':itl1.lli'~\ld 
' " ' 

c~1-a1\I~ 2 -7 -atl~ 1-4 bb6l~fl11"l(:.,J'U1n 1) 
" 

(1) oUellj6'1~1bU 

• b'V'lF!bb6l~B1~ \l1nfl1':i?l1':i1\l'V'fl.Jl 1~ liltl'll bb'UUG'lel'llfl1l.J?i1'U1 Vl aj blJ'Ub'Wl'l'Vl~\I 

l.J1fl fl l1b'Wl'l'U1tJ b(i)tJlJ~(i)?i1'UblJ 'U b'Wl'l'V!~.:J1Bt16'1~ 57.3 bb6'1~b'W l'l'll1 tJ1eltJ6'1~ 42.7 ?i1'U1Vlajel~b'U'li1\l el 1~ 51-60 lJ 

fl(i)blJ'U1eltJ6'1~ 35.5 ':iel\ll.J1el81'U'1J1.:Jel1tJl.J1flfll1 60 lJ 'li1\lel1tJ 41-50 lJ'li1\ltl1tJ 31-40 lJ LL6'1~'li1\ltl1tJ 20-30 lJ 
'U , 'I , , 

• -a~~·1.m1-a~n'l!l1 i l'l el 'll Lb 'll'll ii'IB'll m:u '1°1 'U1 VI aj \l'll n1 ':i?i flt;1 ':i ~ ~'ll 

tl ':i~ f\ l.J~ flt;1 fl(i)LlJ'U1BtJ6'1~ 62. 7 ':i€l.:J6'1\ll.J1 ~B \l'llfl1':i~ fl t;1':i~~'lJ~6tJl.J~fl'l;1\il€l'Utl 6'11t1/tJ1'U. \l'llfl1 ':i~fl'l;1':i~~'ll 

~otJl.J~flt;l l'lB'U(l)'U \l'llfl1':i~flt;l':i~~um~tl~~~1/tl 1G'I. bL6'1~\l'llfl1':i~nt;1':i~~'lltl~ ~~11i1~ l'l 1l.J~1~'ll 
" 

• m-ai!u~el A16l'U1~ Ii) B'll Lb 'lJ'lJG'IB'lJ f\ll.JVl.:JV!l.J(i)i!'lJ ~ €l 1'11G'l'U1'W'Vl6 
'IJ ' 

• '1m'U.rnwm.J16l ~l'lB'llbL'll'llii'IB'llmii?i1'U1V1ajiJG"1m'Wm'V'lii'lmii'lmn 

vlG'l(i) fl(i)LlJ'U-relE.16'1~ 60.7 ':itl.:J6'1.:Jl.J1iJG'lm'Ui11'V'l°bG'l(i) {BE.16'1~ 24.0 bb6'1~iJG'lf11 'U f11'1"lV18 1/V1lJ1 tJ/LLtlflfl'UmJ fl(i)LlJ'U 
' 'IJ 

1Bt16'1~ 15.3 lil1l.J~1 ~'ll 

• 61'11'Ufl1'V'lb 'Ufll71 b~el'Ubb6'1~'11'U1'U6l:IJ1oUn b 'Ul"l71b~ el'U ~ lil'i"J'll bb 'lJ'lJG'IBUf\ll.J 
'IJ 

?i 1 'U 1 Vlaj L lJ 'U~ G'll.J':iii'l bb fl~ 6'1l.J1:a fl 1'WA':i'i"l'lJAf1fi (i)L lJ 'U-r el E.16'1~ 57.3 ':i'i"J.:J6'1.:Jl.J1bU 'Uir1VIU 1A':i'i"l'llAf 1{ 'i"JE.16'1~ 42. 7 

lil1l.J~1~'ll b(i)tJiJG'll.J1:an1'UA':i'i"J'lJAf1'11'U1'U 4-6 A'Ul.Jlflvlii'l(i) f\(i)LU'U1BtJ6'1~ 47.3 ':iel.:J6'1.:Jl.J1:ti:il1'U1'UG'll.J1:an1'U 
' 

A':i'i"J'llA11~1'U1 'U 1-3 A'U LL6'1~lJ~1'U1'U G'll.J1:afl 1 'UA':i'i"J'llA11 7-10 A'U \911l.J~1~'ll 

• .fl~~1b'U1~el1~tJ ~ \ilel 'llbb 'lJ'lJG'lel'llflll.J?i 1'U1 w1li] niJ ~1 b'U1LU 'UA'U~\IV! l(i) 
'U 'U I)~ 'U 

'i"J\il':i~l'lri f\(i)LU'U1Bt16'1~ 96. 7 "j'i"J.:J':i€l.:Jl.J1EJ1 tJl.J1\l 1 fl .m1mA~'U61 f\(i)LU'Ufat16'1~ 3.3 b(i)tJfliifl1AvlEJ1tJl.J1 ~€) 
, 'U I cu 

f11A fl 6'11.:J bb6'1~f11Ab'Vlf1B \J11l.J~1~'ll zj.:JG'llb'Vll'lblJ'Ufl1':iEJ1tJ\911l.JA':i'i"l'llA11 blJ 'U (il'U 
' 

• bb'Vl~'l'Vl7'V'l£11n':i~'lbb1(i)~eJl.J'Vl~Bbb'Vl~'lvlel'lb~tl1~~1~qJ b'U7'A:ti 3 nfabl.J~ ':i 
':iel'U~'U~'lll.J'll'U ~lil'i"l 'll bL'll 'll ii'IB'llmii ?i1'U 1 miHBt16'1~ 72.0 lilB 'll l11 'W11'1iJ 3 n1ml.J lil ':i':i€l'll~'U~'lll.J'll'U Vl~B 1n~\~t1.:i 1.l-1 

q 'U (lJ , 

' ' ' 
lJ'Vl1'W tJ1 mo':i':il.J'll1~~.:i bb 1(i)il'i"Jl.JbL6'1~ bb'Vl~\lvl'i"J\I LVltl1Vl~1A~ LL6'1~1eltJ6'1~ 28.0 \il'i"J 'Ul1\il'i"J'lll1lJLL Vl~.:J'Vl1''Wt11 m 

~.:Jbb1(i)it'i"Jl.JbL6'1~bLVl~.:Jvl€l.:JL~t11~~1Ani Llli'bLn l(i)'\"l':i~ tJ 1.:iG"11 1.:11"l'U~l.JiJ'U1f\ LL6'1~ bzj'i"l'U'Vl(i)tllm\lfl LlJ'U\;]'U 
o~ 'I 'I 'I 
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: 

: 

~11n1~.;111~1'11 1lJ fii11Li'.1U'1Jtl~UW'IJ1'11U~li~u 
Lf1~~m~L'vlliu~LL~~u~\ll.,,1'vln~~ lJLl~ 1lm~riti.,,~1~'1lti~-.1'1~~u<i1u,j1noi ~111~-tiEJ 

\;l1'a1<l~ 2 bb?l~.:a:.mm"a~1'l'1'1fl11lJ~~b~'Ub~ffdtl'lJoLJ€1~61y\'1lU'lJ€1.:!'lh~'1l1'1l'U1'U~lJ'1l'U VI~ 8 U1'Ue.Jl~m lJ 2565 

~6lf11'a~1'a1'1 (N = 150) 

1il1'U1'U 

b'WA 

'1l18 64 42.7 

86 57 .3 

€11tj 20-30 i".J 13 8.7 

20 13.3 €11tj 31-40 i".J 
>······-··-.................................... c ................................... _ ........................................ _ ............................................................................................... - ................................. _ ...... , -··--···-·-···--··-·-··-··-·····-··-·-··-··-··· - .. -·····-··-·····-··-·····-··-·····- ··-·-··-··-·····-··-

€11 tj 41-50 i".J 26 

53 

17.3 

35.3 €11tj 5 1-60 tJ 
f ............................................. , .................................... - ................................................................................................................................................................................. - ..... 1·-...................................................................................... - ................... . 

€11tjl.J1f1f1l 1 60 i".J 

'a~~'Uf11'a~f1~1 

tl'i~ril.Ji'in 'l':l1 

38 

94 

21 

23 

25 .3 

62.7 

14.0 

15.3 

- --·~---- ~-~-~~-~~~!_~]-~_: _ ------·----- -- -- -- .. ........ ..... ----- --- -- -- -- -- -- -- __ ? __ -- -- -- -- __ ?._:9 __ -- --

::!~~~:~I __ __ . ___ __ _ ____ _ __ ____ __ ____ _ _ .3.__ ____ _ _ __ ?:9 ____ _ 

- ?1.:in11tl~'IJ'IJ11'11 o o.o 
................................. '.!l ............................................................................................................................................................................................................................................................................................................................................ . 

1lJ1~b1 ti uV1i.1.:i~t1 o o.o 

, .................................... Yj ....... 'Vl ...... o ........................................................................................................ ............................................................................................................................... , ... -··-· · -~ ·~Q ..... --··· -······--····- ~?Q:? .. -··-··--
0 

0 

0 

36 

91 

0.0 

0.0 

0.0 

24.0 

60.7 

- V1~1/l.11ti/bb8f1tl'Utl~ 23 15.3 
................................... - ......................................... _ ............ '.11 ............................................................................................................................................................... _ .......................................................................................................... . 

0 0.0 
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: 

: 

e.mn1~<i1n~fl11 1J i'ii11Ll'.1u'!lll~tJ~~'IJ1'!lu~il llill 
tm~m~L'vlilll~LL~~UCJi11<11'vln~wL~llm~rill<1~1~'1Jll~~1~'1u<i1u'il1n\11 i'iii1V1-tl'EJ 

iH'l1'Ufl1'Wb'Ufl11b~eJ'U 

~1'\111J1ri·rn'Uri~1 

1-3 l°l'U 

4-6 l°l'U 

7-10 l°l 'U 

:!J1f1f1l1 10 l°l'U 

flil~1b'U1 
'IJ 

- ~-:i'\111vieim~l'lfi 

e..mm·Hh-a11i1 (N = 150) 

"i!1'U1'U 

64 42.7 

86 57.3 

64 42.7 

71 47.3 

15 10.0 

0 0.0 

145 96.7 
·-... --.. -··· .. -··-""···-.. -· .... _ .. _ ..... -.. -..... _ .. L ._ .. _ ..... -.. -..... -.. _ ... _ .. _ ........ -..... _ .. _ .... _ .. _ ·-.. -- .. -.. -..... _ .. _ .... _ .. _ .... _ .. _ .... ,_ .. ___ .. _ .. _ .... _ .. _ .... _ .. _ .... _ .. _ .... ,_ .. _ .. ___ .,_ .. --·-·-.. -.... _ .. _ .... _ .. _ .. -.. -.... -.. -.... _ .. ___ .. _ .. _, .. ,_ .. _ .... ,_ .. _ .. _ .. _ .. -.. -.... -.. -.... -.. _ ... -

t.J d~ 
tl1tl:!J1'11f1'Vlfl'U 

- 1111°lf1"11-:I 

:!J1'\111-:11Uvl1 

., ., 
tl1 tl\911:!.Jl°l':ifl'Ul°l':il 

bU1f'lil 3 nfab:J.Jl'l':i btl'll:!.J'!IU'\ll~elbfl6'\'b~V.:Jil'Vl1'WV1fl':i~.:Jbb1Vl6'\'eJ:!.J 
' 'lll~eJbb'lll6i.:i'Vle:i.:ibvlv1vl~1~ru'lll~e:i1~ ., 
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5 

0 

1 

4 

0 

0 

0 

0 

0 

5 

0 

108 

42 

3.3 

0.0 

20.0 

80.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

72.0 

28.0 



: 

e.mn1~.i1~1~m1l.IA\1111'.11.1'11B~tJ~:;'111'11u~illliB 
1m~m~1-.,,ilB~11~~\.l~\11&11-.,,m~ l.l l~Bnwi<i11~1~'ll<i~"11~~u<'i1u,j1ti'\ll Fi<11V1'1i1J 

• 61 n~ru:: nT~Ciei A1B~vi ~'W ~ l?l e.J'\.J bb tJtJ?le.iumii~1'U 1 V1ajvn.J11"1' n1.o:1ru:: m1'1e.i 

me.i.:ivl ~'Wb U 'U'lJe.J.:i l?l'Wbe.J.:i bb'1:: ri1e.iurif 1 f1 \?1 bU 'U ~e.i t1'1:: 96.0 1e.i.:i'1.:im bU'Un1wh n'U l \?1tJ h1\~ ti ri1 b'1i1 A 111 b U'U 

~e.it1'1:: 3.3 bb'1~ 1ii:tivlvi1 n'UbU'U'lJe.i~lil'Ube.i~ A\?1 bU'U~e.it1'1~ o. 7 1?11iir\'1v1u 

• n11th:: m1uei1ii-w ~ l'le.JtJ bb tJtJ?le.JtJ mii~1'U1 V1ajtJ1~ ne.itJe.i1'1l'W bfl'l.':11?11m 

mn<Vi.?1111 fi111bll'Ufot1'1~ 37.2 1e.i.:i'1.:imil'e.i 1 '1l'Wfu~1.:if1\?1bll'Ufot1'1~ 26.2 il'e.i 1 '1l'Wri'1'lJ 1 t1/01n\J?l°1'U~1 
' ' 

1>11 :w~1~u ~\91 e.iu bbuu ?1e.ium:w ~1'U1 V1rutii:tie.i1'1l'W1e.i.:iV1~e.ie.i 1'1l'Wb?l'1:w 11t1 hi'\11n m1tJ1~ne.iue.i1'1l'W~1'U 1 Vlru\9le.iu 
" v v 

11:1'.i bVltJ~'We.Jbb~1ii b VI~ mnu bb'1~~1'U 1 Vlaj1ii:tiu (\!Vll\11 flfl11tJ1~ fle.JtJe.Jl'll'W A\?1 bU'U-!e.J t1 '1~ 93.3 vl b Vl~€l~€ltl'1~ 
6.7 tJ1~ ?l'UD'\JV111'U n11tJ1~ne.iue.i1'1l'W ~.:JD(\JV!1~1'U1Vlaj1(1]ufi hri1~u1111 b 1'111.':l~n\11ii~ ~tibb'W.:J bb'1~11ri1 
t:.J'1t:.J~\9lvi1.:im1bn~\911\9ln~1 btl'UJi''U brn~-!e.i t1'1~ 90. 11iiA\?1\J~ btJ~ t1 'Ue.i1'1l'W 

• n11 b~ uu 1t1bb~::.Ueiii~~1'U61 '!J.111 'W ~ \9le.JUbb u u?ie.iu m:w { e.i t1 '1 ~ 40. 7 
" ' " 

1?1e.iu11'1i1.:i 1 tJvl~h'Um:ili1ruV11?1'lJm'W1\?1t1hrivlbu'U1'U~\?1~1'Umnvl?1\?111'i'bbn hriH'V1l'\?1/hri1~uum.:ib~'U 
v , ' 

V11t1h f1 \?1 bu 'U~e.itJ'1~ 45. 1 1e.i~Mmf1 e.i hri1~'\.Ju n~ 1:wb if e.i bri bn. t11nuV1/1?11/Yl'U hri i'.l 1V1tT.:i bb'1~ n iibb ~ 
" " 

hrivlm\Jlfl?llbVl~B·'U'l bod'U hritJ1~"ii1 ~1 bb'1 ~hriwutJvi1.:ib~'Ue.i1V111 m:w~11ilu ~.:i?11bV1~~1'U1V1aj~e.i t1~~ 
45.4 f1e.i?lm'We.i1ml'11e.i.:i'1.:imbn\?1\11ne.i1mb'1~m1:w'W''U5 hritJ1~"ii1~1 bb'1~m1:wbri~t1111 bll'U~'U 15n1 1~n1.o:11 

' ' 
b~mfi\?1fl11b~'\.JU1tJ ~1'U1Vlnl1'mm~ 36.3 ~n~1vil'1'UVtJ'1m1?11011ru?l'lJVl~e.J1'W . ?l1?1. 1e.i.:i'1.:im1'e.it1'1~ 31.2 ~n~1 

·~ " , 
vi1 wtm1u1'1~\i ~n 1.o:111111 t1m1~e.itnfi'Ube.i.:i ri~iin tJ~mJ1 ~V11me.i.:i bb'1~~n~1vih.:i'Wt11u1'1be.Jfl'1J'U btl'UJi''U .. 

• m.nai'tJ~~bb1\?1~Bl.J 
- bb VI~· ~J1 ~· l.J eJ' \?l e.JtJbb 'UtJ ?l e.JtJ f;11l.J?l

0

1'U1 VI ru' f €l tJ'1 ~ 4 1.7 1~tJ bb Vl~.:J 
" v ' 

J1 ~ iim\11 n n11<! e.i J1~ l.lm1\J 'lJ1111 1e.i.:i'1.:imf e.JtJ'1~ 27. 6 :J..11\11 nJ1tJ1~tJ1 ~ l'UbA~ ei.:ime.i.:i bb'1~J 1tJ1~tJ1 
I.I ' , IJ ' "' 

1?11ii~1 ~utl1 ;.:im1l.l'Wm~t1.:J'lJ€l.:JbbV1~.:itJ1~l.JU'U~€ltJ'1~ 100 1~u:ilm1ii'Wm~t1.:i , 
- bb VI~ ~J11'lf ~ \?l e.JtJbb 'U'U ?le.JU fl1:W~ 1'U1 Vlaj f €l tJ'1~ 82 .5 1~'U bb Vl~.:J 

J11'1fm\11nJ1tJ1~tJ11e.i.:i'1.:imfe.it1~~ 16.4 1'1JJ1\11n~BJ1~'U bb'1~bbV1~.:iJ1~'U~ \91 1:w~11ilu m1:w'Wm~·tJ.:J 'lJ €l.:J 
bbV1~.:iJ11'1Jt!'U-!e.Jt1'1~ 100.0 1~'U:iJA11:W'We.Jb"i'ltJ.:J 

' 
- f111~\?1fl1"atl1b~tJ er\?1€ltJbbtJ'\.J?l€l'Utll:J..1~1'U1Vlruf€ltJ'1~ 58.6 tJi;ie.iml1 

" v 

b~ tJ '1.:J~ 'Ut1l 'U 1 e.i.:i '1.:Jl.11 f e.i cm~ 31.61 ~m tJMvi e.i-a~u 1t1J1?11011ru~ bb'1 d e.i tJ '1 ~ 9 .8 tJ i;i e.i t1vl .:i M bbl-I J1 

\911:J..1~1~'U 

- f111~\?1f111'!JtJ :: e-[1?1€l'Ubb'U'U?l€ltJf11:W?l0 1'U1Vlajfe.it1~~ 98.3 vf~'1.:J 
5.:i'!Jt1~1~1'1'!Jt1~'!Je.i.:i bvil'1tJ1'1~1u'1m\Jn mbnu'lJ'U 1e.i.:i'1.:imne.i.:i~.:iH bb'1~bt:.J1 \911:w~1~u 

' 
- m-a-~1bli'Wm1'!Jei~1A-a ~m-ariB 1 ~bfi ~m-abtJ~tJ'UbbtJ M~1mf'11~1Jn\J .. 

~~All bb~::61'!Jm-w ~1?1e.itJbbtJtJ?1Bum:w~1'U 1 V1rufe.it1'1~ 85.3 1::um1~1bti'Um1'lJe.i.:i 1m.:im1vi11:w1 ~bfi\?1m1 
~ '\I v 'I 

btJ~tJ'UbbtJ'1.:i(i]1'Ubl'111.':1\in\J ~.:JA:Wbbm~?l'!Jm'W ~mm~ 14.7 :tim1b'IJ~t1'UbbU'1.:J 11'i'bbn vh1~b1'111.':l\in\J~~'U A'U1'U .. ' .. 
'1l:J..1'1J'Ui1~1'Uvi 1m n~'U :tim1-d1m V1~e.i'1J:J..1'1J'U:J..11fl~'U bll'U Ji''U m1b tJ~tJ'Ubb tJ'1.:il'i'1'U'1tJ 1191 bbn ~'U'1~e.i e.i ~ b~:wmn~'U 
' ' ' 

w1'U'1J:J..J'1J 'U b~:wmn~'U b~t1.:i~e.i n 11bfi\?1e.itJ~bVl\91 bll'U~'U 
' ' ' 

'VltJ1~ 9 I 22 



: 

.-

m1n1~il1n\lm11J i'i\1\L~U'lrn ~'Li~ :;'IJ1 '!lu~ill'i<J 
1m~n1~L1-jil<J~11·rnu~\1\ <1 1Mn~w L~1lnwi<J11~1 ~'11 1l ~'11~~u<i1u,j1 ti'\1\ i'i<1 1V1 -0~ 

~ Q dQ 
6ln~ru~nTHHll'1'Hi-!l'VlWl'U 

'1J€1-!I \?l'Ub€1-!l/A'reltJA-r1 

€11~'VfVl~n 

.LJ 111'11rn11-r~16'11'\lln '1 

~1'U1'U 

144 96.0 

0 0.0 

5 3.3 

1 0.7 

3 1.7 
'"""'"""""'""""""""""'"""""'"""'"""""""'"""""'"'"'"""""""'"""""'"""""'""""'"""""'""""""'""""'""''""""""''"'"''"""'""""''"""'''""""""'""""'""""""'"""""""""'""''""'''"""'''""''"""'""""'"""" """""'""""'""''"""'""""''"""'"""""' ............................................................... . 

64 37.2 

45 26.2 

l°11 '1J1EJ/tr~n'1~1'U~1 16 9.3 
"""""""""'"""'"""""""""" """""""'""""""'""""'""""""'" 

bb1Ju1'U/~eiu1'U 13 7.6 
-·· .. ·-··-..................................................................................... -...................................................... -................................ ---·-·····-··-·-··-··-·····-··-·· .. ·-··-·-··-··-·· .. ·-··- .. -·-··-·····-.. -·····-··-·····-··-· .. ··-··-· .. --.......................................... ,,,_,,_,,, ......... ··-··-·····-··-·····-··-··-·-··-·····-··-·····-··-·-

i1m~EJ'U/i.1n~mn 
·-·····-··-· .. ··-··-..................................................................... , .... _,,, .................................................................. ,_,,_·····-··-

11Jl vl'tb :m eiu m:/i'l"l/~ ~-!I €118 

11 

13 

6.4 

7.6 
_,, ... _,,_..,,,_ .. _,, ... - .. -... ,,_ .. _ ..... -.. - .. ···-··-·····-··-· .. ··-··-·····-··-·-·-··-..... _ .. \l, .. \l .. _ .. , .. _ .. _., ... 1. .. --.. ·-··-·· .. ·-··-.. ···-··-· ... ·-··-··· .. -··-·-.. -··-·····-··-· .. ··-··-·····-.. -·····-··-··-·-··-·····-··-· .. ··-··-·····-··-··· .. -·.-· .. --··-· .......................................... - ................ ··-··-·····-··-·····-··-··-·-··-·· .. ·-··-·····-··-··· 

lWl1'U 7 

0 

ei1~'W·rn-:i 

11J~ 148 

~ 2 

uruV111'Un1'a'lh~neiuei1~'W 
"' 

11J~ 

m·a~UU1'-16l.1€1-!!6UJ1'8n1'Ul'1':ie!'lJ\Pl~1b'UoU1-!I 1 u~~1'U:l.J1 
11J~ 

V1-U'1~ 10 I 22 

25 

67 

58 

140 

10 

136 

14 

89 

61 

4. 1 

0.0 

98 .7 

1.3 

16.7 

44.7 

38.7 

93.3 

6.7 

90.7 

9.3 

59.3 

40.7 



.-

e.i<1n1~ri1n;im11J i'i'1L~1J'llmth:;'IJ1'1Ju~illli!l 
1m~m~L'vlU!l~LL~iilJ!ji11'11'vlmWL~!lnTlri!l'1~1~'111l~i11~i.lu <i1u'ii1ri'01 Pi<11Yl'tltJ 

t11ij bll'U hl'l eJ ~ htieJtJ~~~ 
1.rr'Vl-J'~/'i~'U'U'\111~ L~'U'\111tJ1liJ 

e.J6lf11'a~1i'.l:U (N = 150) 

9l1'U1'U 

43 45.7 
-·····-··-·····-··-.............................................................. v ···-··-......................................... -.......................................................................................................................... - ............................................................. .............................................................................................. - ........................... . 

'i~'U'Un~1mifo 29 30.9 

1~~~~~~~~~/~1/~'U - - -- - - 9 9 .6 
-·····-··-·····-··-· ............................................................ ~ ................................................................................................................................................................................... ---··-·-··-··· ............................................................................................... ···-··-·····-··--···-··-·····-·-··· .. -··-·····-··-··· 

'i~'U'U'\111~ b~'Ufl1'\/11'a 3 3.2 
............................... .. ........................ .. ........................... .. .................................................................................................................................................................................. 

bri~1V1u~/.n:im~ 5 5.3 
....................................................................................... ~ .................................................................................................................................................................................................................................................................................... _ ............................................................. -.............. -.......... . 

'€l'U1i b'\/l\?1'\111~11'U'U 
...................................... ~ .......................... .! ............................................................................. ·-· ................................. ................... - ................................................................................................. .. 

0 0.0 

'€l 'U1ib'Vl1?1 ~1nn11u1~n'€l 'U '€l 1~~ 
....................................... ~ ----.................... ~ ......................................................................................................................................................................................................................................... .. 

0 0.0 

~'W'l 1tli'bLfi bf'l:J.J:!b~~ britr1h bll'U(;\'U 5 5.3 

611b'Vll?l'lleJ.:tf11'aL~'UU11:1 • 
'€l1tJ/n'i'i :l.J ~'UtS 26 26.8 

................................................. ~ ........................................... :!. .............................................................................................................. _.,_ .. _, ........................................................................................................................................................... - ............................................ ,_, ....................... . 

f111:l.J bf'l~tJ(;l 8 8.2 

15m-a~m~1U°ieJbn~m·n~utl1tJ 
u~'€lti1~'Vl1mv~ 

,,_, ............................. .. 
" 

0 0.0 

4 1.9 

'S'€ltl1fl'UL'€l~ 41 19.1 

b.:i~tJ1'U161'1J'€l~-r~ 67 31.2 

h.:i~tJ1'U1~ '1J'€l~beJn'1J 'U 2 0.9 

ri~iJn 23 10.7 

78 36.3 
" . 

LL Vl~.:!'11 ~:l.J 'UeJ .:I fl 'aeJ'U fl ~1vl1'U ~el 

tl1~'U 27 14.1 
1 .................................. ,., .......................................................................................................................................................................................................................................................... ....................................................... .................................................... . 

.J1u 32 16.7 
, ............. , .. ,, .. ,..,,,,,,.,,, .. ,.,t)''H"'•••H .. .,H'".,''H•"•'H'•H•H .. H••M .. ·•·v -·--·· i:;-........... ,.,,, .. ,,.,,,,,,.,,, .. ,.,.,.,.,.,,,,, .. ,,.,,,,,,.,,, ... .,,,.,,,.,,,.,,.,,,.,,,.,,.,,,.,, .... H .. HOO·O•H••• HMO>H•O---H••M•• .. •-••-•••••H••H•o••••••H""''".,""-''""-'".,""""'.,"'"'''"'H"'H •• ,.,,,,,,.,,,.,,, ,.,.,.,.,,.,,,.,,,.,,.,,,_,.,, .. ,,_,, ,_.,,,.,,,,.,.,.,.,,,,,,.,,,.,.,,., ___ ,,.,,.,,,.,,.,,,.,,, .. ,, 

tl1'U1 ~1~/LJ '€ltl1~'U 
................................... .. ..................... .. ..... .. ....... . 

tl1u -a~u1~1'Ubl'l~'€l~n1'€l~ 
0 

53 

0.0 

27 .6 
..................................... v .. -· .. v··· .. --~------------· .. ··-··-·····-··--·-··-·........................................................................................................................................................................................................................ ·· ...................... ·-····-··-·-··-·-· .. ··--- ................................................................. . 

6il'€ltl1~:l.J'U'i'i~'1J1~ . 80 
·-··--········--~~1···1~~~~···J~·~~··~~·~·~~~·~·~~····-··-·····-··-··--· -·····--·--- ······-·--··-··-··--·····--·········- ··········-··-··--··-- ... ········--··-··· c; ···--

V1-W'1~ 11 I 22 

41.7 

0.0 



' . 

c.rn n i 7ii1n~m1lJ fii;iL '1u'IJ!l ~1.l7::'1J1'1Ju~ii9i !l 
1m~m~1-..,il!l~LL~\:;u'l<11'11\1n7WL~!lm7ri!l<1~1~·tm~~1~~u<i1u,J1ni;i ?1mV1i'v 

bb 'Vli'!·nJ 11 oU'Uel .:! fl 'ael'U f1~1'Vi'1'U ~el 
.J1e.J'U 

.... J~~~~~~ - -- - -··--

"' '!Hl1J6'1 
'U 

N6'1f111i'hn\I (N = 150) 

1i!'1'U1'U 

29 

146 

16.4 

82.5 
-·· .. ·-··-·····-··-·····-··-···v ··-·····-··-·····-··-·····-.. -· .. ··-.. -.... ·v -·· .. i.i··· ·-··-·····-··-·····-··-·····-··--···-··-·····-··-·····-··-·····-··-·····-··-·-.. -··-·····-··-··· .. -··-... ··-··-·····-··-·····-··-·····-··-.. ···-··-·····-··-·····-··-·····-··-····· ·-·····-··-··· .. -··-·····-··-· ...................................................................................... . 

t11'U1 ~ 1 fl/u€lu1 ~tJ 0 0.0 
•-·····-··-·····-··-·····-··-······-··-······-··-······-··-·····-··· -·····-···-·····-··-·····-··-······-··-······-··-·········-·····-··-·····-·········-··-·····-··-·····-··-·····-··-·-··-··-·····-··-·····-··-·····-··-·····-··-··-·-··-··-·····-·····-··-·····-·········-··-·····-··-······t·-·· .. ·-··-......................... ,_,,_,, ........................................................... _, ____ , .. 

d 11 2 1.1 

~ d 
• 'l.J'11111J 

- brltJ.:i'Wel 150 100.0 
·-·····-··-·····-··-·····-··--···-··-·····-··-·····-··-·····-··-·····-··-·····-··-·····-··-·····-.. -· ... ·-··-· ... ·-··-.. -·-··--.. ·-··-· .. ··-··-··-··-.. -·····-··-··-·-··-·····-.. -·····-··-·····-··-·····-··-·····-··-·· .. ·-··-·····-··-·····-··-·····-··-··-·-··-····-··-····· ·-·····-··-·····-··-·····-··-·····-··-·····-·· .... -··-·-··-··-·····-··-·····-·- ......... -..... -··-··· 

- hhrlti.:i'Wel 0 0.0 

- brlti.:i'W€l 
... .. ........................... -... ··-··-·····- ............................................................................ .. 

- hhrlti.:i'Wel 

m1rh~~J1 b~~1 'Uf1~1b~el'U'll el .:i'Vi1'Uvhelci1.:il 1 

tJ~€l tiv1.:i6'1.:i'iff 'U ~tJ 

150 

0 

100.0 

0.0 

102 58.6 
M•••••-••-•OOOOM••M•H••M•O-HOOOM••-••OOM••-•H••MOOMoO•O•-••-•••••-••-••••·-··--···-••HOH•• t,. ••HO•M••H•H••MOOM•O•OOM••H•HOOH••MOOo••HO•H•••••-•H00H-00Hooo0•H••-••-•-••-•••••-••- • o•••H•• H•••••-••-•OoOOHooH00•MH••-•••••H .. M•••OOM••H•••••HOOM•••••H••H•••••H••H '' ·-·····-··-···••H .. M•HO•M••H•O•••H••HOOO••HOO• OOOH••-•••••MOOM•••OOM••HOO•••M••-•••••HO•H•••OOHo•HOO• 

':i ~'U 1 ti'1 .:ivi e:i ':i~'U1 t1u1?11 l51 ':i ru~ 55 31.6 --- --~-~~~~~~~~~~J~ -~~~~~~ -·------ -- ------------ ---- ------ ---- -- -- --- --~ ;-··----- ------~ :~- ---·--
~tJ1 0 0.0 

f111n'1~11l'U~ ~ 1J6'1e.Jel~1 'U f1 ~1 b~el'U'Uel .:i'Vi'1'Uvi'1el ci1.:!b1 
'U 

rrn.:ivl.:iH 1 0.5 

b~1 32 17.5 - - -- -- -- -- - -- -- - -- -- -- - .................................................. ............................ -.............................................. _ ....... .. ........................................ ......................................... _ ..................................................... -....................... .. 

v1.:if1.:itl'.:i'1Jt1~1 ~':itl'1JtJ~111 bn'U 150 82.0 
f-·····-··-········-·····-··-····c···--···-··-·········-·····-··-·····-·········-··-··-··-··-·····-··-·····-··-·····-···-·····-···-··-·-··-·····-··-······-··-······-··-······-··-···--··· -·····-···-·····-··-······-··-·····-··-····-··-·········-·····-··-·····-·········-··-·····-··-······I·-·····-··-·····-··-·····-··-·····-·-·····-·· ····-··-·····-··-··············---·····-··-·····-··-··· 

~tJ1 
m':il'l1biJ'U1ri-a.:inwvh1~bn~m':ibtJ~t1mbtJ6'1.:i~1'U?tmmm~~n'il - ~.:im.1 bb'1~ .. 
?1'1Jm-wvielvi1tJ,,,~e:i h J 1mh.:i hu1.:i 
' 

1lJi1 
-~- 1~~~ri- ~~;;~-~~~~~~~1~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~; -.. ' , 
b ~'U th tiuB ti~'U m b?t-w ~ ~iJfl'U v\1.:i~ 11 vi 1.:i ~m -ii 1111v\' 1.:i1tJ 

mn~tJ blltJ~tJ 

V1ti'1~ 12 I 22 

0 

128 

22 

0.0 

85.3 

14.7 



.-

.-

e<<i n 1 ~i!1~1'1m11J fii11L -.1u'IJ<i~tl~:;'IJ1'1Ju~ifoi !l 
'l1mm~L\ll~<J~LL~~\J~\11<11V1mWL~<inwi<i11~1~'1J<i~~1~~u~1u~1ti'i11 ~<11V1-U~ 

(3) 

• i:.rnm~'Vlu~.:ill 111~ell.l"il1f1f11'Hhn'1vn.J11 e'.i'Mtl'U bbUU?tti'\.Jm:1J'WUl11:iJ1Mu 
'IJ 

t:-i'1m~'Vlui:nn11~ti:1Jfi11btltJ{tit.J'1t 70.7 bb'1t11'l'fut:-i'1mt'Vl'\.J~.:iu111~ti:1J fi(i)blJu{mrnt 29.3 t:-i'1mt'Vl'\.J 

i~bb1116i'mJ~'tl :1J 'tltJ1tli'fo 1tli'bbri ~'LI'1ttiti.:i wm·rnn~.:ib~1 {'.;u tJ ~1mtb~'LI btlul'1u 
' ' ' 

• i1'lJ'Vl1n1 'ai u~ :a Vi eiu '11 n n1 'a?t°1 ':i1 '1 ~ M tirnb '\.J'\.J ?ttiu m:iJ ?1°1u1 Vlaj 

~tit.J'1t 92.01:iJ1tli'f'Ut:-i'1mt'Vl'Utli'1mtu?ttbiitimb'1t~tit.J'1t 8.0 'W'U111Mut:-i'1mt'Vl'Utli'1uiu?ttbiitiu zj.:1?11bV11>1m 
' 

'11f1f11'a'1'a1'1':i bb'1t':irim·rnn{'.;u M1:1J;;\'1~'\.J ':it~'Ut:-i'1mt'Vlu~1u1V1ru~tit.J'1t 58.3 ile-i'1mt'Vlmt~'Uutit.J feiti 
' v 

'1t 41.7 ilm1mt'Vlmt~'Utl1un'11.:i 

• il'l!mei1mmat1 '11 nm':i?i1':i1'1~ Mei'\.Jbb '\.J'\.J?tei'\.Jm:1J~1u1 V!aj ~eiti'1t 86. o 

'Wu111:iJ1tli'fot:-i'1 mt'Vl'Utli'1umn1l"lb~ ti bb'1t~eiti'1t 14.o bb'1t 1tli'f'Ut:-i'1mt'Vlutli' 1uei1ml"l b~ti zj.:i?11 bV1~~1u1 Vlaj 

it'l.l:l.l1'11 f1t.J1'W1V!'Ut f11i'1':i1'1':i f11ibt:-i1V1rij1 vh.:ii11 l"ll'U'1lf1h.:i.:i1u bb'1tn'1mim'Vlii ei .:ibd 1>11:1J6'11\ilu 

':it~'\.Jt:-i'1mt'Vl'\.J~1u1V1ajfmrnt 52.4 ilt:-i'1mt'Vl'\.JUeJt.J feiti'1t 33.3 ilt:-i'1mt'Vl'Utl1unm.:i bb'1t{eiti'1t 14.3 ii 
t:-i'1mt'Vl'\.J:l.l1f1 

• U'lJ'Vl1 ba t1.:i'aunTw'11nm':i~1Yl'1~ l'lel'\.Jbb '\.J'\.J?tei'\.Jm:IJ~1u 1 V1ajf eiti'1t n. 9 

1:iJ1tli'fo t:-i '1mt'Vl 'U tli'1 m~t1.:ii'\.Jf11 'U bb '1tfei t1 '1t 7.1 'Wu111tli'fomrn':it'Vl'Utli'1ub~t.J.:ii'\.Jf11'LI zj.:i?11bV1~~1u1 Vlajm 

'11nt11u'W1V1ut miriei?tf1.:i '/l:l.l'tl'LI u1u1n~bf.lt1.:i bb'1tn'1mi:1JLV1iiei.:ibd m:1J6'11lil'U itlii'ut:-i'1mt'Vlu~1u1V1aj 

~tit.J'1t 81.8 ilt:-i'1mt'Vlmttil'Uueit.J feiti'1t 18 .2 ilt:-i'1mt'Vlmtlii'utl1unm.:i 

• iJ rumi;utHh '11 f1f11 i?i'1i1'1 ~ l'lel'\.Jbb '\.J'\.J ?leJ'\.J fll:IJ ~1'U 1 VI ru { tl 8'1 t 86 . 7 
., 'IJ v 

1:iJ1tli''fu t:-i '1mt'Vl 'U tli'1un~mumu bb'1tfelt.J'1t 13 .3 'W'U111tli'fot:-i'1mt'Vl'Utli'1un~mumu ~.:1?11bV1~~1u1V1ajm 
'11f1f11i'1i1'1ifat1vi'11tl ':ifl'Uii'Vlf1{'.;u bb'1tf11iitbu11{'.;u m:1J6'1111i''U it11i''Ut:-i'1mt'Vl'\.J~1u1V1aj{mrnt 55.0 

ilt:-i'1mt'Vl'\.Jitl1i'uutit1 ~titi'1t 35.o ilt:-i'1mt'Vlmt~utl1un'11.:i bb'1t~eit1'1t 10.0 ilt:-i'1mt'Vlmtlii'umn 

• ilrumtl1 bat1V1~ eiflt1unv-nl1 '11 n m':i~1i1'1'Wu11e'.i' 1>1eJ'Ubb'U'U?ttium:1J~1u 
., ' 'IJ 

1 Vlaj~eitJ'1t 9o.o 'Wu111:iJiluqJmbiti.:itl1b~tJV!~eirirum'WJ1 bb'1t~eit.J'1t 10.0 iluqJV11 Liei.:itl1b~tJ zj.:1?11b 'Vl~it'l.l 
:1J1'1 l f1t5ii:1J'tl1~111t1vi'11 tJ bb'1tJ1 ~.:i'11n?tmutlwnti'Uf11iV1~ei b.:i.:i1u 1tli'bbri b.:im:i'u?til bb'1tvJ1i1:1J?tm 1 u~u~ 

' ' 

• il'lJV11m'afl:uu1fl:u '11nn1':i?i1'a1'1~1>1eiu bb'\.J'\.J?tei'\.Jm:1J~1u 1 V1aj~eit1'1t n .3 

1:iJ1tli'fot:-i'1 mt'Vlutli'1umi'1i1'1i bb'1tf eit1'1t 22. 7 'Wu111~fu t:-i'1mt'Vl'Utli'1um'a'1'a1'1i zj.:im b V11>1~1u 1 V1ru m'11 n 
' v 

?t1t51irut 1>11:1J;;\'1\ilu ':it~'\.Jt:-i'1mt'Vl'\.J~1u1V1ajfeit1'1t 85.3 ilt:-i'1mt'Vlmtlii'uueit.J feit.J'1t 8.8 ilt:-i'1mt'Vlmt~'\.J 

tl1'Uf1'11.:J bb '1t~eJtJ'1t 5.9 ilt:-i'1f1':it'Vl'\.J';it~'\.J:l.J1 f1 

• il'lJV11~.:i bn11&\'ei:u~u 61 '11nmi~1i1'1~1>1ei'Ubb'U'U?tei'Um:1Jf eit1'1t 2. 7 1vl'fu 

t:-i'1mt'VltJvl1'LI~'LI 11vl' bbf1 t:-i '1mt'VltJf11i~fl!b~tJ~tJ~lJ1 b~t.J lei m?t1 umw~'\.JV!1 '1JeJ.:J lJ1 bb'1tUfl!V!1'1J ti::: zj.:11:::\ilu 

t:-i'1m:::'VltJ~.:JV!:IJ(i)eJt.J1 mtlii'tJtl1u f1'11.:J 
'IJ 

V1'\J1~ 13 I 22 



e.J<1n1~ri1~1'1f'l1 1 lJ fi\llL~U'!l!MU~~'!l1'!1U~iJ~!l 
Lf1~~m~L'v1ilil~LL~~u'l\ll.,,1'v1n~w11~EJm~riEJ.,,~1~'!11l~~1~~u~1u,j1ri'\ll ~m~'!lv 

C 4) ~~m:: 'Vl'l.J~-:i bb 11116"B3.J\l1n b'Vli'.iB.:Jbb i1'U~'U~'!l3.J'1l'U 
'i11nn1'Hh~1'il'V'fu11ef l>le:J'\.Jbb tJ '\.J ?le:J'\.H11:i..JY'l'U ',i1~ e:it1~::: 82 . 7 hill') fmrnm:::vru 

~ 

~-:i bb 1111~tJ:i..J'il1m VliitJ-:i bd bb~:::~tJtJ~:: 1 7 .3 11'lfo1:.mm:::V1u~-:i bb111l~tl:i..J'il1m'Vlii tl-:J bd ernm:::VJtJ~-:i bb 1111~tJ:i..J'il1n 
b'Vli1'tJ-:ibd~'1l:i..J'1l'U11'lfumn~?l11111ii'bbn nT)A:i..J'U1A:i..J i1u'l.Hh rirumV1tJ1n11'1 b~CJ-:J'j'\.JnJ'U ri11:1..Jiu?1::: bVitJu 

q q q 

bb~::: bb V1~ -:i tl1 rirumV1tl1 1>11:1..Jr;\'1~'1.J 'j:::vltJt:-rnm::V1tJli11u~ ·:lbb 1111~tll.l~:l..!1'11m'Vliie:i-:i bb 'jl 'U~'U~~1'U 1 Vin ltJ t1l m::vi'tJ 
q ·~ u 

UtJCJ bb~::'\.hunm-:i 

~~m::'Vl'l.J~-:ibn1116"B3.J 1~1~fo 1~fo 'j::~'l.J'lrn-:i~~m:: VJ'l.J(~eiErn::) 

~~m::'Vl'l.J ~~m::'Vl'l.J 
" d 

(~mi~::) (~mi~::) 
'Utlt:J tl1'Unm-:i 111n 111n'V161111 • 

• t:-.1~m::V1'\.J~-:Jbb111l~tl:i..J\l1 n 82.7 17.3 - - - -

b'VliitJ-:ibdbbt1n bllul'l1u~1~ 1 ., ... "" (1)-:J'U 

1. ~'U?l:::bVltl'U 95.3 4.7 4.7 - - -

2. rirumV1tJ1ml'l 11'1bbn 90. 1 9.9 7.3 2.7 - -
• 
~'U~::tltl -:1 Al'U be:Jb~t.J 

3. i1'U'l.Ji-b 91.3 8.7 6.7 1.3 0.7 -

4. "" 94.7 5.3 3.3 2.0 b?ICJ.:J'j'\.JnJ'U - -
., ., 

5. bb V1~-:itl1 /rirumV1tl1 96.0 4.0 4.0 - - -

6. Al.J'U1A:l..J 85.3 14.7 8.7 4.7 1.3 -

V11J1~ 14 I 22 



: 

.-

~'1fl1~<\'1n\Jf11111fii11Li.°1U'lJ1J~ti~::'lJ1'lJ\J~ii9]1J 
lm~n1~1111ii<J~LL'i~U'Ji11'11Vlfl~WL~1JflWl1l'1~1~'lJ1l~'11~~\J~1\J~1tl\11 fii<i1V1-tlt1 

50.0% 

40 .0% 

30.0% 

20.0% 
9.9% 8.7% 

10.0% 4.-7%-

0.0% 

---14-7--VE%f---

_53% 4.0%-

. . 
LL '>1~~\h f'JC\Jfl1'\'jU1 

-atlvi 2 bbG'l~'l~e:JtJG'i~~e:JtJG'i~'lJe:J.:Jffiv1·~'t.J ~G'im~'Vl'U~'l Lb1~6l'e:JlJ LLG'i~tl'i~ bi1'Vl 'lJe:J 'l~'1 m~'Vl'U 
\J " 

~1v1fo'i\11flfl~lJ LV!iJe:J.:i Ld tl'i~"iJ1tJ 2565 , 

V1ii1~ 15 I 22 



. . 

. -

c.mn1il11n 11m1lJl'i\11LiiU'll!NU7~'ll1'lJU~ill'i1l 
lm~n1'lL'l1U1J~LL~~U~\Jli'l1'11n1WL~1JnW"i1Ji'l~1~'ll1l~'11~~uii1mi1ti'111 1'i 011Y1'1l~ 

(5) ri11:u1t9lnn.:i161b~ei.:iernm::'Vlu~.:ibb1~~ei:u~11n 1:ri-a.:in1'a 

'11nm1~1 11'1'Wu11er111elu bb uu?1elum:w'Wu11~el V61~ 86 . o 1&.J1~ -rmrn m~'Vlu~~ bb 1~~ el:W 
'\) 

'11f1b viii el~ bd bb61 d el EJ61~ 14. o 1~-r'U i:..161 m~'Vl'U~ ~ bbd ~~ el:U '11 m viii el~ bd i:..161 m~'Vl'U~~ bbd ~~ el:W'11 m viii el~ bd~ 
'1l:w'1l'W1MLJ:inn~?l~Mbbri m-ai'l:wml'l:w i'lrum'Wel1ml"1 i'l11:wi'U?1~b~el'U uvi'1~J1 i'lrum'Wtl1 bb6l~b~v~1um'U 

q q 'I 'I 

111 1:w '11~'U 1~ ~'U i:..161 m~'Vl'U~1'U~~ bb 1~~el:w~m'11n b viiiel~ bb fl 'U~'U~ ~1'U 1viruelEJ"lt11~~ut'.fo v bb'1~'lh'Wnm~ " '\) 

• i'l11:1.Jl(9lf1fl~161b~el~i:..161n'J~'Vl'U 

~~ bb 1~~el:IJ'1 1 f1 bi'l'J~fl1'J 
bbEJmlJ'U~1'Ul'i1~ I ~~.Q 

2. i'lillfl1'\'leJ1fl11"1 b~bbri 
' 
~'U'1~elel~ i'll'U 1m~v 
' 

4. b~EJ~'J'Uf11'U 
" " 

S. bbvi~~'t11 /f]rum'W't11 

6 . i'l:W'U1i'l:W 

ernm::'Vl'l.J 

(~m.161::) 

86.0 

96.0 

91.3 

92.7 

96.7 

96.0 

89.3 

i:..161n'a::'Vl'l.J 

(~mrn ::) 

14.0 

4.0 

8.7 

7.3 

3.3 

4.0 

10.7 

viti1~ 16 I 22 

" 'Um.1 '\.J1'Un611.:i 

3.3 0.7 

5.4 3.3 

6.0 1.3 

3.3 

4.0 

7.3 2.7 0.7 



e.mn1~riwi~fl111Jti111Ll'.iu'!l!l~th::'!l1'!1\J~iilli!l 
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9.2) ,~irn.i1u~i.Jl)illl.:i1unrnl'l~ei.:i~mviih~f.l.:i~'° 

L'tiu Y1Un.:i1uvltl~illl'11t.11'uh.:ihJ~u1,,;'a1lJ~l'l'iBU\1 
(Ear Muff) 

1O)n1vn.Jlil1mrmrmiimvi1rmi ~11.Jfl1'iUil'1n'Ufl1'i J- uiL1ruvfomri·mm 

LL'Yl~-a::u1~~em~BL1i''111'lhu1 2019 (COVID-19) Lt'U 
• 1 llJ.., ".ddf"" Q. ., 

fl1'i u'it'!f 1 '11JYl'IJ IJL Wt! I. VIYl'Uf1~1\JLf)~f'l11l.J'iLL'1 tf'l111J ,, 
Li1h m1R'111mB.:iwun.:i1uriBm'tl1tl~i.'mnu m1a11J 

1a111'11n1nau1'1v u.'1::n11~111vr1c.J~i;ifiru'1vl1rn111 

a::CJ1111u.a::~1L~CJ t l1u.riwtl'rn1u L th.111iu 

u.a::(;laa~ei1vtl1::vi1u ;!mVi'li'v 
' 

,j(;j'j 

- lli'1Lilum11Jimda""' 1- a~t'!.l.:iui;\'1Liltmu 1-~i.:i~~i;;1u'11n111 
111'18\1181eJtl'itV11'1JUi;J'i 1'!'11W'!feJ • 

/\ ~ >1§.r"' "' .;. ~ . ... 28/68 

"'"'"· ·~~J0i~~;·~~~;;·· - -· -"IIiIN 
1..!f'IRl'\5'm.Jvt1~l.1'1'Yl!J'i)~'Yl1~1EJ./11Wm~11m~CO NSUL T ANTS CO .. L TO. 

_ _, •44 G.c..af- .., .-o.., 
m~ rn 'IJ ti LD'U Ltl'U'i!L'UEJ~-1 f'ltl'U'll'1U.lll'U'Yl '1111PI 
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N 

'11'1'1~'1 3 mil':ifl1'l~i;wn2..19l':i1'i!G"1au~"m::V1u~4u 1~aa2..1'tla4 Ll'l'l4fl1':i (,je) 

ei~ri,h::nvut11~~~LL111aviJ l ., .. I 'IJil\JL'IJfl~'U~~n'l!Yl 
1::v::L1a1fi1LWn1'i 

4t1'll-s::mw 

(\11~) 

.,., .. 
~'a\Je.lfl'Uil\J 

LLi\::ftWft1fi1~'1 

3. f'11111i'l.la:aVia'!J 

4. "lrumntl1~1~'t.I 

5. f'l fl.Ul1Wti~\fi~t.1 

fl'll'U 

-l'i1f1111JL~18l.ltnfl (Particle 
' 

Velocity) 

- rl1fl111J~ (Frequency) 

-rl1m1'!l~"1 (Displacement) 

- fl111JLU'Umviu"'::~14 (pH) 

-tfi111rua11LL'!J1'U'1CW 

(Suspended Solids) 

-tfh..11rua11~.:i'li11J"1Yimm1v1~ 
(Total Dissolved Solids) 

" ., 
- f111l.lm::~nni.:i1"11111 (Total 

Hardness) 

-fl111J~'U {Turbidity) 

- 1'1111lLU'Um~HJ."'::~h.:i (pH) 

- tfimruaT~·u 'TJ1uaav 

r.m::nqiJ~iJ1'MU1f.I 

~1'!J1'1.1 2 amti Ciilii 16) 1~u.ri -tla:: 2 f\~4 (~14L~eru11m1fl1.1- 10,000 - \.114*w~1'!J~1n111 
' 

- 't1Eltmtl"'·n.h::'Vl1'1.1U\Jl1 numwufi LL"'::L~v't.1~4'1i11fl1J-fl'l.ltl1tJ'!J) 
' 

fii"'1~'t!t.1 
" t ,, .. .r..... 1 . ... • -

- tJ1'!J11~!)1 n"'LfltJ4Yl'l.IVILfl14n1':i "1tl'Vl1nT~\;111'11"1'tlru::'Y11ff'l'fi::LtJ"1 

V11.:i~1uVif'l1J1::1u~n 

• .. ( t1"' .. \l1mu 1 am'U l YI 16) f1EJ 

' ., 'I .r ..lo; 
UeJVlfWl::nil'U ~ 'Ui'l'l.l'Vl LnHm'l 

-:51mu 1 amti <au~ 16) ~v 

uau11111ari1i!na.:i~w1::u1V1tl1~ 

-u"':: 2 f\~.:i c'!i14L~awm11'l11-

nl.lmwu5 u.a::L~CJ'Ua4'1fflR11-n'Utntl'U) 

5,000 -~1.:i'1u~hu~1n111 
' 

fiia1~~tJ 
' 

-tla:: 2 Ft~.:i <~1.:iL~eiwnrn•i11-

m.imwucr u.a::L~W~.:J'vt1R2.J-n'l.lt11t1'1.1) . 
5,000 - ~i.:i*w~1'U-:51n111 , 

flim-W't!EJ 

/l t"'~ )1§.r .-' ., • " 32/68 
~\J11J ................................ ..... - ••.• ,.,,., •.••.•• ')'l.J'H)~'il1'U1'Ui.-T'U1 ......••.•. ....•.. . 

('U1Ufl~1 2.JM'U~) . t.1 BEN 
'lll'lf'l(lti')')1JV11i:rii~V1ti'5'~vi111a~11.J/n'J1tifl'l1~~ ENGINEER! NG .• 
' " " CONSULTANTS CD. LTD. 
tJ';~ Lil \i 5 Lil'U L8'U~LUV~~ flti'U.a'.fl ll..mJ~ \n~ , 



P11114~ 3 l!1mm'jj)lil~1lJ~'j1vaa'U~~n-wvt'U~~LL11ilaal.l'!la~1Pl·Hm'j (~a) 
a~ntj,::nau~1~~n1~fl'~ 

ua::11wri1th~, 
ti''tlil 

118'.UL,,'l'ft'l.lti~n'\71 

LU\ZO~llL \h"111fJ 

6. f11'SY'l:.JU1fl1l 

7. Lf'l'.i1'~fi'il-«>lfllJ .. 

-ml.nrua11~~vri.i~~a::mt11~ (Total 

Dissolved Solids} 

-f11111n-s::~1·n~·n11JV1 (Total Hardness) 

- rl111l~'U (Turbidity} 

\;l'H\laBuu.a::tl'uVimunvmh1vn.:i j- L~'IJ'VIWIJ'U~,,u.~ 

'll'U;;;>l Ld 'S11!~'1U1t:J~q/qj1W\l'S1\l'S 
L YiCJ t ~CJ tjt mtn1wt 'Ii' n1-s1~~hHh-3i'.i 
i.J-s::~'Vl5mYtatlLa:Jei vnnu~L1wtvi 

" 
-ti'1'Sl>IL~CJVl1tJ~'e'l>l°7U'li'e'll.JLL"1i:.J~UYi • 

7.1 a;1-s1\lamvHl'l'S't;~rh1-a>lfl11 u.a:: - ~tl1"11J'!l'IJ ~~.~ B i11ue.i1,J'n-s 

ri11l.J?11>1L '11u~e.:i~tl1~11'tlu ~i.111 'Ul4'uvi - ri'i1 L~tltJ'S1"et!J'S~lJL~'IJVl1.:J 
titJu1 V11 u.a::ri~1 L~eiu1 'IJi'f'lii 3 m.1. "IJ'U;;-;'31.du.a::-s1'1!1~'.iL'Ui'l'l1i 

1 d "~ 'UU'.i::L~l'l..ll>l~'U 3 m.1. 
- ~ cl OJ Cl ..Jt 

- flTn Lfl'S1::Vln1'.i L i.J a CJtJLUJa,, -f1'.i1L'Hl'U'S11'~'S'!jlJ'!l'UVl~>l 

a mYHl'l 'Si.;;; ii v-« .:i ri :.i ua:: ~"IJ 111.,.. Lfl'S>lf11'S'll1J'!l'IJU1u~1~m 
~ ~ . 

L~'e'l,,,l1f)Lf"l'S.:Jfl1'.i "r11Jvl 8 

(u1v1ma'.i a"l1.:1L"'!l1i'n~) 

~uri1u'4~Pim-s 'TlrN,,;1,,,,;''IJGi1'1J'1'1ti''1 ~a1Vl,jv . .. . 

" "' - '11tl'na.:i'Si'w<J::t11'Yltl1w . 

1::s::L1a1thLilun"l1 

- L~mrn:: 1 f'l~* ~aB1>1 

Wt:J::L1fi1eJ1Vtl'S::Vl1'1J • 
ir~-s 

-ua:: 1 M-3 l1la8111m~ 

i.J-s::mutl'm 

~'Uth::i!1N 

(uiM'.J) 

.,., ... 
SjWUfl'tlB'U 

-BflL'U>lt1~1Lil'U-31u I-~1,,iuri1u~1n1>1 " . 
~a1Yi.a'v 

50,000 -~wXtH11u..J1n1>1 • 
~a1ti-Ut1 

A I"~ ~]\'~" ., 0 
"' 33/68 

fl~'IJ11J.. ..... --········"·'-.. "·"-··"·· .. ····- .. ·•···• 'i'IJ'irH~1'U1'1J'lll'IJ1 ............ ~ .... , 

(U1tJfl"1 UM'!l;i) aa EN' 
\lflf'lflti"j'S1J~n~iiaVJG~fl~1'S1EJ.:i1'U/m'S1lf11'i' .,; . NG!NEERING . 

'IJ~-Jvi Lfl ii 8 La'IJ L8'!J~L'1a~.:i flfl'U-iflLL91 ~1 CONSULTANTS tO • .LT!J. 
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