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Execlusive Summary

According to the survey for gold deposits by the Ministry of Industry of Thailand, it has
attracted a private investment for further exploration and development of gold mines. In 1987,
several gold mining sites were opened for investment from the private sector including Chatree
Gold Mine located in Phichit Province. Mining is a large-scale enterprise that can potentially create
a number of negative health impacts. The health effects were concerned after the mine started
the operation, the villagers found they suffered from the increased incidents of illness. Therefore,
conflicts between the community and mining operation over environmental and health impacts
have become increasingly aggressive. The compiled evidence of contamination and filed
numerous complaints with authorities and the water quality was tested and found traces of
cyanide used in gold extraction, and heavy metals such as arsenic, iron, and manganese in the
underground water and tap water. People living near the mine site have suspected to have health
effects since the signs and symptoms of acute and chronic illnesses, especially skin rashes were
commonly found in children, and dust and noise nuisance. This study focused on the processes
undertaken to establish the community participation framework coordinated with environmental
and health agencies that could be implemented locally to the identification, collection and
analysis of environmental hazard, environmental exposure and health data.

The review of environmental and biological monitoring data was performed for computer
mapping and revealed that the key point of a cause of conflict is environmental and health data
have been collected and analyzed separately with little integration between governmental
agencies and community participation. Using the existing environmental data indicates the analysis
and mapping difficulties due to the validity and reliability of monitoring data. Biological monitoring
for the exposure of toxic contaminants has been carried out a few times only when the
complaints and concerns were addressed by the community through the government. The
appropriate health surveillance program was not provided to the community affected by mining.
Thus, the environmental health surveillance program has been established by the community
participating with local and regional government sectors response to environmental, health and
industry for the appropriate environmental health surveillance program and long-term financial
support. The networking of environmental health surveillance could initiate the community to
develop the environmental health surveillance program that could empower the community for

health impact assessment.

The environmental exposure related to health effects is difficult to identify for the
symptoms or diseases, especially chronic diseases due to limitations of biomarker specificity and
the various factors involved in symptom or disease endpoints. The linkage of environmental and
biological monitoring information such as environmental contaminations, exposure data, and
disease reports are needed to support environmental health statuses. In Thailand, very few
integration among responsible organizations was found for environment and health working group.
In this case, the difficulty of data interpretation for health consequences relating to environmental
contaminants resulted from the lack of environmental and health information as well as the data
quality used for database entry.
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The database of environmental and health is an effective tool and the quality of data is
required for a good surveillance system. Laboratory quality assurance and quality control (QA/QC)
in sampling and analysis are required for the accuracy of the results. The community participation
should be involved in all monitoring processes for conflict resolution. This case study indicated
that the resources of environmental data for the initiation of a database were mainly from EIA
process. The sampling and analysis had been done and sent to laboratory by mining company.
Therefore, it should be reconsidered that the monitoring process has to be reorganized and

community participation is required in all steps for a clear process.

Data on health had been retrieved from the conventional surveillance system used the
same database as other areas. Data collected by the number of morbidity and mortality which
can be obtained by health information flows from the registry of local health care. It
demonstrated that the system is not enough and suitable for the specific area having
environmental hazards. It is suggested that a special medical surveillance program is required for
to identify the environmental hazard exposure and health status, especially the early stage of the

diseases.

The appropriate environmental health surveillance is required with well-defined of the
parameters for both environmental and biological monitoring program. Indicators for the
assessment of environmental quality and contamination must be considered for the specificity
including the validation of the methodology. In this case the monitoring of cyanide for

environmental monitoring and exposure assessment is also considered for the uncertainty.

The networking of environmental health surveillance has been established based on a
concept of community participation. The concern issues of environmental health impacts were
discussed by community. Due to the limitations of budget and resource, the priority setting was
used for the investigation of environmental hazards and exposures. The community was trained
for parameter selections, environmental sampling and preservations. The quality laboratory was
also introduced for the selection of sample analysis to get the quality data. The outcomes of the
surveillance program consist of two sets of mapping, computer database and manual maps, that
are used to link the environmental and exposure data. The key persons were trained to input and
analyze the information from computer database and it shows an effective tool for the
assessment of environmental health status to the community. The manual map is also a
surveillance tool that has an advantage over the computer database in the number of people to
assess the data because of the limitation of computer skill in most population in the community.
The local health organizations and academic intuitions take action in supporting the knowledge,
specific skills and budget. The community could have a potential to be as its own environmental
health surveillance data center. However, the long-term financial funding is needed to be

resolved for the sustainable surveillance.

Keywords: surveillance system, environment, health, gold mine, Phichit
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S e vianelay an (wWes) il pH CN cd Cu Pb Mn Ni Zn As Se
AK1 688 60 6/2/2553 7.1 <0.005 <0.001 <0.01 0.019 0.62 <0.01 <0.10 <0.01 <0.01
AK2
AK3 679 60 6/2/2553 6.25 <0.005 <0.001 <0.01 <0.01 0.61 <0.01 <0.10 <0.01 <0.01
AK4 678 10 6/2/2553 6.28 <0.005 <0.001 <0.01 <0.01 <0.10 <0.01 <0.10 <0.01 <0.01
AK5
AK6 5350 60 8/2/2553 6.9 <0.005 <0.001 <0.01 <0.01 0.59 <0.01 <0.10 <0.01 <0.01
AKT7 5351 10 8/2/2553 7.04 <0.005 <0.001 <0.01 <0.01 <0.10 <0.01 <0.10 <0.01 <0.01
AK8 663 60 8/2/2553 6.85 <0.005 <0.001 <0.01 <0.01 0.59 <0.01 <0.10 <0.01 <0.01
AK9 699 10 8/2/2553 6.93 <0.005 <0.001 <0.01 <0.01 0.2 <0.01 <0.10 <0.01 <0.01
AK10 1992 7 8/2/2553 6.81 <0.005 <0.001 <0.01 <0.01 <0.10 <0.01 <0.10 <0.01 <0.01
AK11 1991 13 8/2/2553 6.92 <0.005 <0.001 <0.01 <0.01 <0.10 <0.01 <0.10 <0.01 <0.01
AK12 6534 10 8/2/2553 6.25 <0.005 <0.001 <0.01 <0.01 43 0.091 0.32 <0.01 0.031
AK13 5249 60 8/2/2553 6.8 <0.005 <0.001 <0.01 <0.01 0.54 <0.01 <0.10 <0.01 <0.01
AK14 5332 33 8/2/2553 6.56 <0.005 <0.001 <0.01 <0.01 0.34 <0.01 <0.10 <0.01 <0.01
AK15 5336 10 8/2/2553 6.98 <0.005 <0.001 <0.01 <0.01 <0.10 <0.01 <0.10 <0.01 <0.01
AK16 5338 60 8/2/2553 6.57 <0.005 <0.001 <0.01 <0.01 0.75 <0.01 <0.10 0.07 <0.01
AK17 5339 10 8/2/2553 6.07 <0.005 <0.001 <0.01 <0.01 0.24 <0.01 <0.10 0.015 <0.01
AK18 6083 60 6/2/2553 6.83 <0.005 <0.001 <0.01 <0.01 0.36 <0.01 <0.10 <0.01 <0.01
AK19 6084 10 6/2/2553 6.45 <0.005 <0.001 <0.01 <0.01 <0.10 <0.01 <0.10 <0.01 <0.01
AK20 693 10 6/2/2553 6.5 <0.005 <0.001 <0.01 <0.01 0.28 <0.01 0.16 <0.01 <0.01
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ID Name E N pH As Cd Cr Pb Mg Hg Ni Se
1 ss01.1 665669 1803385 5.28 1.1 <0.3 <04 22 361 <0.05 0.41 0.04
2 ss01.2 665677 1803513
3 ss01.3 665766 1803637
[ ss02 552 33 <0.3 <0.4 36 190 <0.05 0.33 <0.01
5 ss02.1 668093 1795749
6 $502.2 668157 1795677
7 ss03 670319 1791655 6.9 0.79 <0.3 <0.4 23 906 <0.05 0.37 <0.01
8 ss04 671446 1799148 7.02 3 <0.3 <04 58 5707 <0.05 0.12 <0.01
9 5505 671656 1810906
10 ss06 672955 1796018 a7 22 <0.3 <0.4 26 616 <0.05 0.24 <0.01
11 ss07.1 672065 1806640 73 3.4 <0.3 <0.4 25 804 0.08 1.2 0.07
12 ss07.2 672059 1806638
13 5s08.1 666059 1802549 6.12 3.5 <0.3 <0.4 36 648 0.23 0.18 0.16
14 5508.2 666038 1802562
15 ss09 673452 1802977 4.64 <0.03 <0.3 <0.4 19 140 <0.05 1.5 <0.01
16 ss10 674239 1797567 7.66 5.4 <0.3 <0.4 14 226 <0.05 0.19 <0.01
17 ss1l 674438 1794404 7.92 13 <0.3 <0.4 48 1265 0.05 0.45 <0.01
18 ss12 674397 1800382
19 ss12.2 5.04 26 <0.3 <0.4 63 534 0.06 0.07 1.7
20 ss13 675968 1805577 8.47 19 <0.3 <0.4 23 282 <0.05 0.1 <0.01
Nt i e v s
MW FauUamTg
MITNN 5 g9 UBYaNURdlATINT Y/ NUSNK
id date Y Chloride Sulfate Magnesium | Arsenic | Copper Lead Manganese Iron Mercury Total Cyanide
(me/L) (mg/L) (mg/L) (mg/L) | (me/L) | (me/L) (mg/L) (mg/L) | (mg/L) (me/L)
SW4502ST1 18/02/2545 16 4 8 0.006 <0.001 | <0.001 1.45 12 < 0.0001 < 0.005
SW4502ST2 18/02/2545 6 1 1 0.002 0.003 < 0.001 0.497 4.8 < 0.0001 < 0.005
SW4502ST3 18/02/2545 8 31 6 0.002 0.001 < 0.001 0.01 0.2 < 0.0001 < 0.005
SW4502ST4 18/02/2545 6 <1 2 < 0.001 0.001 < 0.001 0.031 0.3 < 0.0001 < 0.005
SW4502ST5 18/02/2545 4 1 1 <0.001 [ <0.001 | <0.001 0.13 0.3 < 0.0001 < 0.005
SW4505 ST1 20/05/2545 35 4 0.003 0.003 < 0.001 0.336 22 < 0.0001 < 0.005
SW4505 ST2 20/05/2545 27 1 0.004 0.013 0.008 0.387 15.9 < 0.0001 < 0.005
SW4505 ST3 20/05/2545 23 2 0.005 0.028 0.006 0.388 14.4 < 0.0001 < 0.005
SWa505 ST4 20/05/2545 23 2 < 0.001 0.006 < 0.001 0.028 1.7 < 0.0001 < 0.005
SW4505 ST5 20/05/2545 27 1 < 0.001 0.004 < 0.001 0.065 1.3 < 0.0001 < 0.005
SW45085T1 20/08/2545 20 5 0.002 0.002 0.002 1.55 1.13 < 0.0001 < 0.005
N e | s ] i [ ] i | i | i | | ] i | |
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id  position pH EC TDS Mn Ccd Cu Zn Pb Co Cr Ni Fe Sulfate
1 RCW668 6.3 1141 912 0.034 <0.002  0.032 <0.005 <0.005 <0.005 <0.005 <0.005 0.233 2237
2 RCW689 6.4 1256 1005 1.782 <0.002  0.825 <0.005 <0.005 <0.005 <0.005 <0.005 2411 2455
3 RC679 59 297 230 0.151 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 4.123 2.6
4 RC678 6.2 518 414 0.005 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.005 79.4
5 RC677 6.8 951 761 0.029 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.682 202.3
6 T5 6.7 1376 1101 0.501 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.161 257.1
7 T6 7.2 3240 2590 1.181 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.061 1100.5
8 RC663 6.4 765 612 0.537 <0.002 <0.005 0.537  <0.005 <0.005 <0.005 <0.005 0.407 102.3
9 RC699 6.8 760 608 0.015 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.461 64.6
10 T4 58 1083 866 0.201 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.327 199.9
11 T3 6.7 958 766 0.059 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.005 2
12 T7 58 493 390 <0.005  <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.193 0.9
13 T8 6.7 513 410 0.237 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.014 44
14 AK1/49 6.8 312 250 0.335 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 0.083 1
15 AK2/49 55 320 256 0.582 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 3.001 19.5
16 AK3/49 6.5 571 456 0.066 <0.002  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 285
17 AK4/49 7.2 278 222 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 1.9
18 AK5/49 6.8 534 427 0.319 <0.002  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.305 1.7
19 AK6/49 6.9 252 200 0.077 <0.002  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 1.201 a5
20 AK7/49 73 629 503 0.006 <0.002 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 33.1
N ot e e v e e e e e e e e
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2. GIS ldanmnsnifeuiisuamnmdoyausazdudoya utazunasideyayale vdonnea
Tandnteyaiinunmanniosnintu
3. GIs lannsaszyleiuuuiaeslumsiene vieleulusngg Mg GIs @enly
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- JoUARMNNANIANBUNTUNAMNTINNUFIULAZNITIT DI xLs)
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1. msmseilyvmianisiinuadingussaed
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asauwagimans eitiniasied GIS domauingusrasdidmaudou medidualutunou
#neq Idesmsuiletlymesls Yymdnanawisaneuld tne GIS wioll uwaznaiirainaglésu
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2. MIIanIeugIUdaYa
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=1

1) msthiideya (Data Input) aansauvseenldifu 2 Ussian fe 3 duidoyaideiiud
(Spatial Data) uazdeyaussenevidedoyaly

Tulasems i i deyaidsiufidunsulastoyadaiuilddudoyadaiuay (Digtal
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2 ArcView GIS 3.3 HEE

File Edit Table Field ‘Window Help
E B0E M ARE 6 55 B
s T T T -

1 Attributes of GO752.shp

Fsiing Deini
ol % 4 AC5350 v s mos i fridn B0 ams S 148011072 0282 | 0 002¢ <0005] <0 005¢ <0 D S <0005 0151 1 4
oint_ ¢ 61 ALoaa] BRI B THe iR 11,7 s X R =R T il i COL0E T < 0os
oint+ 61 FILBAS avmeinnamssnuarish agudiantu TEF fnamidn 50 s 172850 AT O 00T <fO0s Bi17 | <f0ns <0.05T <0605 <006 1 261
it |7 ALBES B R AT B AT A 10 1S 11451838 0765 [ <0.0021 <0005 00027 <0005 <0.0087 <0.005 <0.005. 0301
aint AC1EGZ ek finaEn 7 e 211275 925 0,071 | <0.002] <0.005 <0005 <0.005 <0.005! <0005 0.275
aint ACT9a1 < h fian 123 s 67 17421265 0,007 | <0.0021 <0.005 <0005 <0.0051 <0.005 <0005 0.025
aint A0 ACS260 mvssima b oo B ms 13 11951 817 5783 | <0.002] <0005 <0005 <0.0057 <0.005 <0005, 0,051
ot 11IRCE2AS T EreaE Al avnsdsnamsanm s faomin B0 wes finaanna 679 B50: 4700494 | c0002; <0.008 <00 5 <0005 0775
ot RCIGL . ..57e870 18 avaEdiaamsanaaih frmdn 12.3 e .40} 387 280 0.39: | <0.002; <0005 0.0 ,.<0.005, 1.001 &
aint ACB33E B AL AT S B AT A 10 LS 07 5381 430 <0005, <0.002¢ <0.005 4 <0.005, <0.005
oint HD shrlaal 2 T d 14 531013830 5682 | <0.002} <0005 0062  d <0.005 0875
aint un 3 T 77 617 45010871 <0.002] <0005 0106 {4 <0005, 2625
aint ACE33 15951160 | 0,518 | <0.0027 <0.005] 0,044 <0005 <0005} <0.005; <0.005 2875
! 131 ACs3 2 10 Lsens 281 188 1<0.002: <005, 0048 L<0D) <0005 0.3
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oint 124 | AK5/50, U laiia dria Loiila 461 201 <0002} <0005 0088 § <0005; <0005} <0.005; <0005 0.775
oint 26 AKE/" 629, 3% 0,005 <0.0021 <0005 0,007 { <0.0057 <0.005] <0.005 <0005 2.475
oint 1261 AK 7750 i [ 451 00027 <0005 0248 <0005 <0.005: <0.005] <0005 0451
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Point” 287 AKE/50, UG U AAESANHR T4 6 6 F9LN5T 3 LAHHESTS A Sl an 475 023 o0z <0008 a5 < ARTI T,
oint 29 ¢ AK10/50, uera 4 Auasuds v 106 f10me 3 Sabils 3 bumsysd 6.87: 363 021 ;<0.002: <0.005: 0017 ¢ < <0.005 0.021
aint 130 AK12/50 a3 = 5 o g 333 410,027 <0.006] 0031 <0005 <0.005 <0.005] <0.005 0875
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e,

gudeasionnin1miiy =( [Mn] >="0.5" Jor([Fe] >= "0.5"or(Ni] >= "0.02")or([Hg] >= "0.001")or([Pb] >=
'0.01")or([Cn] >= "0.2"or([As] >="0.01")
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?mﬁyw)’a@mfnwﬁu =( [Mn] >= "1,800" )or([Ni] >= "1,600")or([Hg] >= "23")or([Pb] >= "400")or([Cn]
>="11"0or([As] >= "3.9")
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AANKIN N
aranstdlusunsu (Arcview 3.3) iNan1saamsszuugwiiayanisasiafinaunig
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S 2 P P S 2. & Adve o
ﬁ'ﬁtl')ﬂﬂ'ﬂuw quﬁﬂUﬂiyﬂqa\uL'}ﬂﬂ'ﬂulLﬂz'&T’UﬂqW?uquWTﬂiUNﬂﬂizwu

L

FIMANDILSNBIAT TIRIANIAS

ATTHAHNE AN TEULNTTRNRINAN N AERS

FLUURTEUNAYRANERAS (Geographic Information System: GIS) Mu18 \apaflead
sruupanfiane Wetnalunisind dafu dawden daudas ufls dan1s uaziingiz
wEBNTILARINATDYABIRMA madngUsraadsing q Adimunld daiu Gis Fadueiosdiens
Uszlomlietilunisdnnis uazudnianiald ndwennassanmfuarfanndonuazaInnn
Aamuniaasudasiayadiniud T iulusdwiussansnon doseniduezuoiifeadas
fiuszuunisadewresdaya uasnisnannauiayaanunaesineg 1w fayalgugf (Primary
Data) windayanfia 97 (Secondary Data) ile T (Fissmumeiifinoiuazansnsasinfutilunns

139119 9AN3 [FageilssAninn

BNALTENBUVBITTUURITARNANNANERS
FPUUAIRUMAYRFaRS Hasdusenauiiddyet 5 did Ae daya/asaume
(Data/Information), LA3B9ABNRIABSUALELNTDIFANY ] (Hardware), Tisunan (Software), Laz

1AANT (User/People), WAYIUAAWNITYINN (Procedure)

.

== i
Procedure .Eg@» Data
Z B,

A

Hardware Software

AT 2.4 B9AUTENDUYDITEULRITEUNANRFAERS (GIS)

lasamseoed 1 15N kasTIATIEYToyan159I98am U NG INADNTAUTIIE
AvilymawndesuasgunmluiuiivlasusanssnuInvlewusmesr i ianins Wi 75 909 167 wti



2

2BYAR (Data/Information)
v A ° v ! a 4 [ = @)
2RYANIEUNTIGILUUFVTEUNAYHAINATAITILUTDYALRANIZTDY  (Theme) waziily

foyanannsasi U lunsmeudianusineg Hassaudnguszad Judeayast faangndies

Y

wazdefield uaznfuilagiunniign Tnsdeyatuszuuasmunagiamans wisesnlsiiu 2

Uszinm fe da3a1eiNuil (Spatial Data) uazdiayasduig (non-Spatial Data or Attribute Data)

U

FoyaiBeiuil (Spatial Data) \ndeyafiuansdrunsfifangiaans (Geo- Reference

Data) a843Uanunlansiluil (Grophic Feature) Buiing] 2 uuy Ae dayafl uansiiAnig (Vector

Data) uazdayailuansdunnsne n3a (Raster Data) Iapdioyaindl firmne Uszneudnednuoe 3
1 =

8¢9 An

[

~ fmyaqn (Point) i Aigagiinn TseBew wiadaiiudm

)

W (Line) 1734 033 wdsin g

De

- dBNAL
U

4

W7l WaBIAusaugY (Polygon) 1in unasun Aafiu iugu

=)

- daya

foyaUazinnanawned (Raster Data) axtiuanE AT NAMALHIANT (Grid Cell or Pixel)

wininuazseiiesin fsannsadwdedrfinanwgiemansls amunresnisn Sansenns
a . v [ & & [ o 1o

aziden (Resolution) unisifiudeyaszivaBeidntuegiun1a9autiednuan uaa (Row) uas

Fruanaaantd (Column) setdiayafidaifiu Tnalimnsanda W amw anadlen wiedeya

J¥AUANAINEGY (Digital Elevation Model: DEM) ifwgin
Cell

h N

\k

N
I
I

A, ¥, |
| |
I

|
[
4 || I

] 6

A 2.17 aneoizreslnyalssinninanes (Raster)

AT 2.18 AMNANTEH (Remote Sensing) Lndiayatszinnanamass (Raster)
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MMFNINIBITEUURTRUNANHAIRS (GIS Operation System)
MIAIIBITEUURTIAN AR aRSUaznauAe 4 dunoundn o fa
1. MsAasilgnmsanisnmuaingussaea
mafmuedpnUszasd dudupeuuanuazddnyigaiunisiiiued et

sruUsEmUmARMaRS Maindimansyt GIS FomadngussasAidniaunion naruingmm
Tudumosne dadipsnnsudlaigmesls Tomdsnsnaunsanauld Tas GIS vEohi uazwad
ppdnazlisuennisiinaisifenzls uarlasandniinansd inseitliluduneudo
2. NMIIALAENg Ay

1) n1sddndeya (Data Input) assautvean(idu 2 Ussan fe 113 dndindioyaide
47 (Spatiol Data) uazdayausseevdadoyarall naindinieyaids Anfiiiunsulasdioys
el uiieyaiBadanay (Digital Data) Fesunsenindn »a1eAs 1w Digitizing Table,

AuB4A (Computer Keyboard) auAUeS (Scanner) 11 1indagaunuildn (File Importation) wa

1
%

wlaspnianenRransFainieEas Global Positioning System (GPS) vk l1sunss
(Software) 7t A AivanaTUsunas 1w Arcinfo, ArcView, Mapinfo, SPAN, ERDAS i
dowmaindngmdieyaiifiaon dniusiuieya@eiuiiaansasdidnlaglusunss Spreadsheet
wislusunsunaly 1Wu Excel, Lotus, FoxPro, Word w3 lusunss GIS

2) ﬂ’]’i'%/ﬂLﬁuﬁﬂﬂjNL%GﬁuﬁTuizuuﬂﬁﬂumﬂQﬁﬂ’]ﬂ@l’% (Cartographic Representation)
dayatzian Vector Fetlsznausiaediaya 3 Useinn Aia 9a aNeLdW uaruvaaeIunuin
fmyasananargninfivinednsdeennfidaniegfimans ssflsiavasdayaaiaBe

o o/ o v = = 1 o/ 11' o vy % U o

pna1UYaIn19idn viaeBesannansarignimualae ¥ szun (User ID) sndiudoyanin
Ao & o 1 &
ATAAUATHATUUIVBIUHIAY (Column) LRZUHIUDH (Row)

3) AHANAWENNSNT (Spatial Topology) Feyatlszinn Vector lnevinlazilszuunis
% & v @ 1 o . . ;. o o o ¢ @
Janudayamnireesdoyausiarans o (Each Graphic Object) B9aNEMTANANANTIBITDYA
BeniuazdoyaussanauszuunsdafiuuuuiBendt audrils i Beiud (Spatial Topology)

[ |

v & v o A { o a cY ¥ o ¥ v
Tﬁ‘lilﬂ’]‘i@ﬂLﬂUﬂﬂN@ﬂ\‘iﬂ@WT‘h’Lﬁﬂﬁu@ﬁ GRENE qm'm:mm;mfmqm%q LLﬂz‘iﬂﬂQ@’]ﬂrﬂﬂ‘j’N

U
Topology Bausaauia dayasineeg aungn i1 Ans e A Nui (5
[ 4 o (% a 2 o

4) Madfiunaznisdanisgiuiioya (Datobase) Renlilassadannu nannisees
gudiagaBediniug (Relational Database) eanunsalilusunssszuy
3. MsATEidaya

STUUANIENNANRAERS (GIS) Hannannsnlunisiindeys Beiuiinana g sulioya
(Layer) sndmusiufiu (Overlay) iievinn19aaansiuasinuaidenlasieg T WranfRawes
AINARGLTZIA WEBRINULLAIREY (Model) FepraiiiunisBundnds yasdedney wiaduden

[ |
o

! aa a & o ' 1% =4 1 a '
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1
o/

a S & A & & A ' & o a
"Mf‘lﬂ']‘j’]Lﬂ‘jWZM‘VtLUuﬂﬂ%‘LA?I@N”@WLNVIN ﬂEMZLLWﬂWqQTﬂ@Wﬂ%HﬂﬂMu@LC°‘I8~I

o GEudinnulusunsy Arcview 3.3
maufinglsunas amnsanszinlilagnns Double-Click U ArcView Icon (i n9gifis icon) Wi

H1WM9 Start > Program File > ESRI > ArcView (fefinglisunss

(5
Chass Zcom To Tremes : =07 l : R __!( 1 _L::."‘i
@  ZomToSekced s Sl |

2oom Prewious —— 'i_’__-»-" |
= SR [
S = B f

\ ToAmu m’hm’wi
Iasars hemes mio the view

Aarnaunan o 289isng ArcView aziaznauludas

« WHiNEN9 (Windows) @lsznandag 6 1sinsing Aa Project Window, View Window, Table
Window, Chart Window, Layout Window W& Scripts Window

o LN3$ (Pull down Menus) szfasuuaslUnunisinemanstinsnis 6 «iin

. unULPAasile (Toolbars) axlApuUasiannnsve e eaTinene 6 ¥fin

« [amau (Icon) %xﬁﬂ%}'ﬂﬁﬂ?ﬁ Project Window Usznau{uéiag View icon, Table icon, Chart icon,
Layout icon W Scripts icon

1. NABYIBAINNIEITBLSNAN (Startup Screen Dialog) T —

LﬁmﬂmmmﬂiuLLéﬁwﬁwm:ﬂ‘mﬂgﬂdm%ﬂmwmuﬁqmi Create a new project—

§AN15 Projectli nSeifia59 Project iy iden with anew View!

. . . . v v 2 &
« With a new View ai3an View window Widiag <> i
or
« As a blank project a={3i3an View window 134 & € Open an existing project
. e . o ' | & % :
« Open an existing project L‘%ﬁﬂﬂ@gmmﬁmﬂq v Show this windowwhen Arcview GIS sterts
OK I Canceal I

« Show this window when ArcView GIS Starts i{iun1sidaniviuans
Didlog # waaliifadalusunsy Arcview Bun1 Hfeenisanaasisegn (3d1omi

2. 1N59AN1S Project
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1) asadrsuingwdiayaiivinen (New Project) Tunnsa31e Project sl anunsavin(iilag

= . . -4 1 a o/ ay U dld 1 %
LaanLNYy File ——> New Project UINYLNT 1WWmeInUn1aldnuaya NHaguan

1
1 2

2) msilauingrudayafifiaguda (Existed Project) Tunislaudude ya Project vae

U

vinemBBaguiwintilaaidaniiug File Open Project...uda@anuila Project iaanistiemli

3) nstiufinuingediayaiivineu (Save Project) ilumstiufinuuy Tassmsivinemfiu
v dl L4 = A S % 3 1 o o/ R 1 = o/

Tugmdioys WaliamnsaBentiliuasesialy Tunsvien snesaiufinfewdendsnis

yinef [fvin[#laeiden Project Windows 19 Active fiaw ileidunisilaem wyiideenislEom

AALN 138 LdBNLNY File > Save Project as... V@8N Directory Mifigdn1s wianssdauiudoys uad

nAYN OK fiaduasadunis tufin

E Project Window i-_ielp

File Name Dir
Project Window Help Bcives. oK
NewProject Zxl+N |proj1 ap: ~ c\my documents\patsmcay -Q—I
Open Project, B suvps! apr - = o\ 3 Cancel |
Close Project £ my documents
Sove FProject Tyl

2 ompiel
S aspid

) border3
) conlcl
s ) aleirl |
Drives:
fc |

3. NMSATENNHIEUAAINRTBUAUNUIT (View Window)
NuaRILHWT Graphic UslUsunsnszuumsaumAgfimans wsanis sriieyaBeiniifiEen

[

fiudn Spatial Data %138 Graphic data iuansnaurlysungy vin Wiae Wida View Window s
214301 Tngr double—click 71 icon View si8aaxnsaidandt icon view wianmtju New uu Project
window 108 1@ NgndalFannnda 1 View 11 1 Project Lmzmﬁ'ﬂu%w‘%@@mmﬁﬁﬂm View
T
4. NSAMUASZUUNHIL AT ATIANZN
iadiavinilsiviayaiiisindnantuszoy oIS dasundnfdadiuuunle semdng
grid coordinate sineniinimms ¥3e geographic coordinate yvaainasn Alan RaUan Sel
Avunsaft
1) WiAen View Window Aigaenisli Active
2) i@BNiay View-—> Properties tiayinatsuusgoasiiiniisnouaning
3) udarinuaAsne o Tw View Properties Dilog Box )
3.1) Name: W@ @aunmniififasnisuans
3.2) Creation Date: ﬁjuﬁﬁﬁﬂﬁﬂ/ﬁﬂﬁ‘i
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3.3) Creator: {YinUfjusn13

3.4) Map Units: Tagidantnajifiuszuy grid coordinate 15arnvimaiiin Meters w3a

i1 geographic coordinate Wirmmuaidiu decimal degree

3.5) Distance Units: lagid@auinajianfinvuaiiiu Meters iladnszasnng T view

window

4) udanalu OK Iun19La3IuR AR NATING 19 UHWT]

&0 (=)

Scake |

'&ia@, Neme [l-uun""fim
Tobie A Craston Date |16 wamn et 1999 1943 34
5 0 Crantar {2 0 ivwys 3" st
@ RS Eae ey e Unie f merers o
Lg lﬁ Ll ) Destance Units: | kilometars =l
‘.
Serioms 2| S
=l _posen | _Avos Otiniarost._ |
Background Color [ Selact Color. |
Commants.

Displays the didag bax o el propanes o the vie

B. mstﬁu%’m&mmuﬁ UAZATSUNAIUNKT

1) Add Theme Taginafit)a (Add Theme Toolbar) Buntiaya fasia (U

U

“* dayaniingn (Point Feature)

** Jpyauialdu (Line Feature) 2e

** JayariiagUnatgwdenta (Polygon Feature)

Asnnsdenisyansaniumans Coverage vaenana Theme Winaus Shift A19ld anefiiAeu

W (UidBn Coverage A1 o L
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AR 5

)=

5
Cha
~ ¥
" @ bordedd W4T )
o 0 amplcl U] ;L
I'% gealc £ conicl L7 | BT
z] hamid Oekd £ Directanes T ‘v”'_ |8
¥ _tcl S ELIE] r Livraras S TEARES
Sk nevhndng =l ™ tealrd = s *
— Dot Source Types Deves
[Feanra Dot Source = e =l

| =l

18 Add Theme dnnnudninasifinn1suanenaiiviudayani Wi dayatseinn Polygon tedau
fiagfuans vinWilianunsnifiudiagadw o Wne Drag wnddan Theme uw uia Drop fidnage
o/ dl U 1 g a dl 1YY a kA o/ 421 a ° o/ v

sanituansiinegns Fslasunfinisuamenaiie I AAnsdou 198N AasBasadiuandeya

UIznm 90 1T LATTUNAEIAEN ATNAIAL

6. NNSHAVLIYNHIRIG (Zoom in — Out Window)

ANTUAAILHIT TR T NIFVIHUN ArcView UH View Window siazd agidan Theme

U

fifpani9viemli Active fawane (Them fignidenazydiusiuld dniaw) ww ddesnis
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9. NM9A519ULKINKYK (Create Buffers)
Buffers L‘u%ﬂ‘umﬁfﬂuLLuqﬁ’uﬁuﬁ@ngmﬂué’mqL%qﬁ“yuﬁ 158579 Buffer et udasls
Extension 1o ipeannTusunss Arcviews.x ﬁmmmmmﬁﬂguﬁq WNENUAFBY NUANKEIETR
gaeunniiuusiay View Widsutoadanew Tnedinlufl View >> Properties... aansilifamun

Map Units: Wag Distance Units: fig
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72 Create Buffers B

What do you want to buffer?

About buffers

Buffers are rings drawn around " The graphics in your view
features at a specified distance
from the features. (¢ The features of a theme

| Paint.shp |

MNumber of features: 5

Number of features selected: 0

[ Useonly the selected featires
Cancel << Ead
Table...
Querny... Chrl+
Select By Theme. .

Create Buffers...

Clear Selected Eeatures

A%n195579 Buffer ¥inlf lngl@an Theme >> Create Buffers...siax1a2f Dialog Box Widen
me%mj@ﬁﬁmmaﬂ%w Buffers fuUsvnaufag N19a571991n Graphics ¥38 910 Features 11
Theme T gaernun theme Agaensa31s anvuannfidasns udalFidan Next
9z1971ny) Didlog Box TﬁLﬁ@ﬂgmmumaﬂ%N Buffers wax Distance unit Fafl ﬁﬁ@%mmﬂugﬂﬂ%’

Fausing ifed@anFudn Wiaan Next

72 Create Buffers H

How co you want to create buffers?

" &t a specified distance [ 500 & & @

" At a distance from an attribute field

) ~] & .

& As multiple rings
number o rings: | 3
distance between rings: | 500
Distance units are: | Meters ]|

Help... | Cancel I << Back |
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99nWuazd Didlog Box THiAengUuuLaes Output u&ai@en Finish iuns@ugaiuaen N1

Create Buffers (Create buffer so they are 9l Lﬂ‘quﬁﬂgﬂﬁﬂu Polygon)

@! Create Buffers m
Dissolve barriers —
between buffers?  No |! = Yes

Creae buffers so they are

% inside and outside the polygon(s)
" only outside the polugon(s) u

¢~ only inside the polyaon(s)

‘Whee do you want the buffers to be saved?

¢ as graphics in the view

¢ in an existing theme | Polygon.shp |
& inanewtheme |ch\enim537\working\buff1.shp =3

Help... | Cancel I << Back l
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A13197 3.1 Mmsiudegranysedrinmatuiieonsise Seluusdagny v
Wy nsiudaeg1eun

- 2 | Usguiindu 1 9a,Usstldnu 1 9a a@ssiuin 190

vy 3| UssUldRu 2 90, 810Ul 1 90, Uaidu 5 9a

-y 4 | Usglladu 3 90, Yot 5 90
-l 7 | Ussunldnu 1 ge,UssUlafuriofu 1 9e,asefiui 190

-ny 8 | Uszlhladu 4 90,Uevaanzdszln 1 qa
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M13199 3.2 ineudianiUszUnsueundly w.A. 2553

o , NaUTIAMAININTHBUIY
W158LND3 %Y
NW.A. 2553
1. A dunsa-ang (pH at 25°C) 6.5-8.5
2. @ (Colour) wnandtalavean) laiAiy 15
3. AU (Turbidity) (1Buty) Taiifiu 5*
4. ANUNTEANY (Hardness) wn./a.) TaitAn 500
5. USinasanssanunfiaeannsssive (TDS) wn./a.) TaivAu 1,000
6. \ian (Fe) wn./a.) laiiAu 0.5
7. waaniia (Mn) wn./a.) laifiu 0.3
8. N84Ad (Cu) wn./a.) laitAiu 1.0
9. daned (zn) wn./a.) TlailAu 3.0
10. n (Pb) (11n./a.) 13iifin 0.01*
11. Tasifley (Cn) wn./a.) laiiAiu 0.05
12. uAnilen (Cd) (Wn./a.) laitAiy 0.003
13. @159y (As) (un./a.) 1sitfin 0.01
14. Usan (Hg) wn./a.) 13itAiu 0.001
15. Fawns (Sulfate) wn./a.) TaitAu 250
16. pawlsn (Chloride) (Wn./a.) laitAiu 250
17. luwwsn (Nitrate as Nitrate) wn./a.) TaitAu 50
18. Wigoalsn (Fluoride) wn./a.) s 0.7
19. Tnanesuiuaditse (Coli form Bacteria) (DNADU/100 1a.) Tainy
20. HiFalaavlasuuuaiiise (DNADU/100 1a.) lalwu
...... (Fecal Coli form Bacteria)
AUUTENIAANENTIUNITANINSDUWIIR atiufl 8 (w.a. 2537) penmuaralunsesesaydd
?iqLa'%uLLaz%’ﬂm@mmw%qmé’amLm'asma WA, 2535 309 ﬁmu@mmgm@mmwﬁﬂmmdmﬁwﬁa
AU
1. lwenlus (CN) 1a./a laitAiu 0.005
2. e (Ni) 1a./a TaiAu 0.1
AUUSENARLENIIUNITAINEBNLITR Atufl 20 (.. 2543) sonauaslunse s 0nyeR
duaSuuar AN NALIASBLLINR WA, 2535 (309 nuaasgIuAmn R RY
1. lwenlus (Cn) 1a./a laiAiu 0.2
2. e (Ni) 1a./a laitAu 0.02
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4.2.1 Apaun i lufauianay
AANMLIUsEUY WAL wazihUslumeudsnauuandlunisnei 3.3-3.6

M13199 3.3 ArRauniuszUhusieudonay

Taviznin
o < Uszin 1 1 1 1 1 1 1 1 1 2 2 da .
Ind IALNUY g Fe Mn Cu Zn Pb Cr Cd As Hg Ni CN NLNUAI
WUsgUn
NINTFIY
P1 | UssUthumsnzifieu vy 10 | Tadiu 0.03 0 0 0 0 0 0 0 0 <0.002 0
P2 | Ushdwilmhquwg 0 |l <0015 0 0 0 0 0 0 0 0 | <0002| o
P3| Uszthhuwnde (val) vy | Teidiu
9 0.317 0.006 0 0 0 0 0 0 0 0 0
P4 | UssUthuwnde (imy 9 | Takiu 0813 | o041 0 0 0 0 0 0 0 0 0 Fe
P5 | Ut v 3 Lid 0387 | 0062 0 0 0 0 0 0 0 0 0
P6 | Jsguumuesszinu vy 3| leidu 0.302 0.669 0 0 0 0 0 <0.005 0 0 0 Mn
P7 | Yssthunudndainu vy 4 1adu 0 0.007 0 0 0 0 0 0 0 0 0
P8 | Ussiwenes wy 4 loigu 0.83 0.124 0 0 0 0 0 0 0 0 0 Fe
PO | UssUrimdsimadinsu vy | lediy
4 0.113 0.018 0 0 0 0 0 0 0 0 0
P10 | UszUrununiesvunnny 7 Tadu 0.06 0.005 0 0 0 0 0 0 0 0 0
=3 1 Ya
P11 | Ussth suniudngn vy 7 | Tédiu 0 0 0 0 0 0 0 0 0 0 0
TaivAiu iy 0.3 Tadu | Tddu | Tdde | Tdde | lddu | by | lddu | ladu | laidu
ANATEIU | 0.5 " ' 1.0 3.0 0.01 0.05 | 0.003 | 001 | 0001 | 0.02 0.2
m
mg/l $ mg/l mg/l mg/l mg/l meg/l mg/l mg/| mg/l mg/l
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M13199 3.3 ArRaunmiuszlusieudonay (#a)

Taviznin
o < Uszian 1 1 1 1 1 1 1 1 1 2 da .
Ind ALNUY g Fe Mn Cu Zn Pb Cr Cd As Hg Ni CN NLAUAI
Wdszdn
UINTFIY
P12 | Yszthinewausuled vy 12 | ladu 0.022 0.007 0 0 0 0 0 0 0 0 0
P13 | UszUmmesangenade vid 12 | Teidiu 0 0 0 0 0 0 0 0 0 0 0
P14 | Ussdhtnuitiunes vy 8 i 0.038 0.091 0 0 0 0 0 0 0 0.06 0 Ni
P15 | dswihunutlan vy 8 gy 0.016 0.091 0 0 0 0 0 0 0 0.056 0 Ni
=3 1 Ya
P16 | UszU swan.oningn vy 8 | leisiu 0 0 0 0 0 0 0 0 0 0.054 0 Ni
P17 | UssUdumeniuunn vy | Teisiu
2 0.139 0.221 0 0 0 0 0 0 0 0 0
P18 | UszUmalingwiuwin wy 2 | Winu 0.614 0.009 0 0 0 0 0 0 0 0 0 Fe

wanawan nassinanwiinUszuinsuaundie U w.a. 2553

1 UsMARIENIINNITEILINGONUIeYIA aUUR 20 W.A. 2543 9anANNANTUNIEI YUY RREETHEUNANLAZSNEIAMATNLIYIRA W.A. 2535
BN muANIATFIUAMA WU ERAY
2 UsENIAAMZNIIUNITAIIARNUINYIR aUUuil 8 W.A. 2537 aann1uANlunIE YUy aRd GG UNNLAZ S NBIAMATNLIYIRA W.A. 2535

13RIMUUANINTFIUAMA WL TULVEIUNHIAY
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M13199 3.4 ArRaunmuAuluAeudwAL

Tanzuiin
ek iy Fe’ | Mn’ c’ | zn’ | PO’ cr’ cd’ As® | HE Ni’|  ON® | fifuen
UMY
' 2 3 v v '
AL | BrsnuinuIuIILe Y 9 3422 | 0051 | <0.005 0 0 0.003 0 0 0 0 0

A2 | 91 AUUITUALOITELNY Y
3 0.178 0.016 0 0 0 0 0 0 0 0 0

A3 | @580 VWA 8/1 Wy 4 2316 0.52 0.007 0 0 0.002 0 0 0 0 0

% 8 o \
Ad | @LLNUUIINNUBDIVUN ‘Vi@d 7 0.263 0.092 0 0 0 0 0 0 0 0 0

A5 | assiiutAugeusATYgNac
‘VI;‘JJI 8 0.061 0 0 0 0 0 0 0 0 0 0

A6 | aszfiuininyszantige

(IPLRENIUUNN)FTEAN Uy 2
0.293 | <0.005 0 0 0 0 0 0 0 0 0

1 3 H o ol
NUELUE) LnamANINUNUsTUINTHOUNNY U W.A. 2553

wa |

3 UsgMAAYNITUNITAMINGOUUINYIFA atufl 8 w.a. 2537 sanauanulunsyssdydRduaSuguaImuassn AN MLINTIH WA, 2535
\3RINNUANIATFIUAMN NN L UWMASRIAY
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M13199 3.5 ArRaunmive wazivenulusieudonay

Tanemiini
W iy Fe' Mn' cu’ zn' | Pb cr cd' As' | Hg' Ni” CN’ ‘A
UINTFIY
B1 | Uothiu thuaeil 232 wy) 3 0.305 0.021 0 0 0 0 0 0 0 0 0
B2 | Uarhitu thuavdl 158 uy) 3 0.253 0.034 0 0 0 0 0 0 0 0 0
B3 | vethiu Truaeil 112 ny 3 0.507 0.024 0 0 0 0 0 0 0 0 0
B4 | Uerhitu thuawdl 176 ny 3 0.739 0.016 0 0 0 0 0 0 0 0 0
B5 | Uarhitu thuavwdl 422 uy) 3 0,609 0.03 0 0 0 0 0 0 0 0 0
B6 | Uetn Uhuaui 51 vy 8 0.264 0.184 0 0 0 0 0 0 0 | <0002 | o0
B7 | You Uhuawil 31 vy 4 0.55 0.157 0 0 0 0 0 0 0 0 0
B8 | Uou Unuauil 2/4 vig 4 0.964 1.302 0 0 0 0.002 0 0 0 0 0 Mn
B9 | vouh thuiauil 83/1vy 4 1222 | 0432 | 0005 | 0054 | 0 0.003 0 0 0 0 0
vanewn | inaminuamissiinsuowste T we. 2553
? YsgmeanignsIunsaandeuuiennd atufl 20 w.e. 2503 senauealunse ey Rduatuaunmkas AN AR WA, 2535 Bosimuannsgiu

A TeRu
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4.2.2 Araun i luRauunsAl

M13199 3.6 AN UsEUNludeuNNTIAY 2555

ARNNEUsEU 1R uay

1%

s 1 & =
u’]UEﬂULWBUNﬂﬁqﬂﬂJLLﬁﬂ\ﬂum'ﬁ'NVl 3.6

sWd AL U s Liug,- Fe' | Mn' | cu | zn' | P | o |cd' | As' | Hg' | NiP | N T,a:mzwunw,nu
) wlszd| AT ANNINTIIU

P [UssrtumaziAeu vy 10 [LlAdu 1 o3 o 0 0 0 0 o o 0 <0.002 [0
UseUtnuamziasy (111)  [ldAu 2 <0015 [0.038 [0 0 0 0 o 0 0.003 [0
UseUrtnuanziaguy (een)  [lAAu 2 D 0.008 [0 0.029 [0 0 o 0 0 0

P2 WewUrdwleguuy 10 léAy 1 <0015 |0 0 0 0 0 o P 0 <0.002 |0
Uszundulatigu (een) [ 2 D 0 0 0 0 0 o P 0 0 0

P3  [Ussrtuvde (nsiwyf 9 [lediu 1 |0317  |0.006 [0 0 0 0 o 0 0 0
UssUhinuvdelu (497)  lasu 2 2aa9 (0323 [0 0 0 0 o 0 0 0 Fe,Mn
UssUrinuvdelul (een)  [lasau 2 0321 [<0.005 [0 0 0 0 o 0 0 0 0

Pa  [Ussrtunvde (w9 [ledu 1 l0.813  |0.041 |0 0 0 0 o o 0 0 0 Fe
UssUntnuwvdenn (41)  laeu 2 818 (0197 [0 0 0 0 0 0 0 0 0 Fe
UsyUrtnuvdenni (een) ARy 2 l1oas  |0.153 o 0 0 0 0 0 0 0 0 Fe

P5  [UssUrdnunau wy 3 lipiu |1 lo3s7  j.os2 o 0 0 0 o P 0 0 0
UseUrtnunau (14) lehu 2 [1.166 035 |0 0 0 0 o 0 0 0 Fe,Mn
UszU1inwnau (een) ldu 2 los8a  [0.101 [0 0 0 0 o D 0 0 0 Fe
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M13199 3.6 AaunUssUlusieuunsay 2555(¢0)

. o Useunm | 1Ay X X X X X L, » | Tavewiinfiviu
E Qe Snussin| et S B N e N ARSI
P6  [Usstrtnumuesszanu vy 3 [leeu 0302 [0.669 [0 0 0 0 0 |<0.005 0 0 Mn
UssUntnunuesszanu (41)  [laau 0.124 (0638 0 0 0 0 o 0 0 Mn
UsgUntnunuesszanu (een)  [lanu 0 0.683 [0 0 0 0 o 0 0 Mn

P7  psstnudadeiu vy 4 [ladu 0 0.007 |0 0 0 0 o 0 0
UseUrtnudadewu (19n) (18 0 0.037 [0 0 0 0 o 0.003 [0
UseUtnudadowu (ean)  [laau 0 0.014 [0 0 0 0 o 0.004 [0

P8  [UszUuemey ny 4 [Ea 083 0124 [0 0 0 0 o P 0 Fe
UszUruome (9on) [E10 0.192  |0.277 |0 0 0 0 0 0 0

PO UszUrindsmedaunsuvy 4 [ldfu 0.113  [0.018 |0 0 0 0 o o 0
UseU1indsmediunsiu (ean) [laau 0.718  [0.061 [0.005 [0 0 0 o 0 0.002 [0 Fe

P10 WsgUrtnumuesuinnny 7 [lafu 0.06  [0.005 [0 0 0 0 o 0
UssUrinunuesun (1) [laeu 0016  [0.005 0 0 o 0
UssUntnunuesunn (een)  [laau 0019 0 0 0 o 0 0

P11 [Use euminidngn vl 7 [lédu 0 0 9 o b 0
Uszln ountundngn (ean) IR 0016 b 0 o b o

P12 WszUrinensanuaulsd vy 12 léeiu 0022 0,007 o 0 0 0
UssUndnensanuauls (41)  ladu 0117  b299 b o b 0
UssUnTnensanuauls (een)  [ladu 0086  |0.005 b o b 0
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M1319% 3.6 AN UsEU lwRauLNTIAN 2555(58)

Sid

<
QAANU

UszLan
Unuseun

Fe1

Mn1

Cr

Tavigntiniiau
AUINTFIY

13

UszUmaesaneeneia vy 12

[

UszU1paedaneeneia (1)

[

0.034

0.188

UszU1naesaneeneis (een)

(=13

<0.005

P14

UszUrduiliunes wy 8

Tanu

0.038

0.091

Ni

UszUnUnuiiunes (een)

Tanu

0.089

0.011

P15

UszUrduilau vy 8

Tanu

0.016

0.091

Ni

UszunUnuiey (aan)

Tanu

0.369

0.558

Mn

P16

Uszdn snan.wingn vy 8

Tanu

Ni

Uszdn swan.wdngn (4n)

TéRu

0.082

0.062

Usz swa.wingn (sen)

@R

P17

Uszlrdunngniuun vy 2

@R

0.139

0.221

UseUrtunagniuunn (13n)

@R

4.424

1.038

Fe, Mn

UseU1t1unagnuunn (an)

TéRu

0.633

0.813

Fe,Mn
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M1319% 3.6 AunINUsEU lwRaULNTIAN 2555(58)

. - Useian | iy . . . . , , . . . L Tangniiniiiy
T¥e QALY y %4 Fe Mn Cu Zn Pb Cr Ccd As Hg Ni CN .
) ulsedn| AT ANNINTZIU
P18 [szUniningniuuin vy 2 HNIAU 1 0614 | 0.009 0 0 0 0 0 0 0 0 0 Fe
UssUrininziuun () R 12 0507 | 0391 |<0.005| 0 0 0 0 0 0 0 0 Fe,Mn
UssUniningnuun (een) HWU 12 5903 | 007 |<0.005| o0 0 0 0 0 o |0002]| o Fe
uvsnLLn (197) 9y 3 0.339 0 o |o0028]| o0 0 0 0 0 0 0
uwsnLn (00n) My 3 0.132 0 o |o0o073| o 0 0 0 0 0 0

wnewn inasinunmissinsueunds U e, 2553

2 UseMARMENITUNITALLINABULAITIR atull 20 w.A. 2543 sanauadlunsyssdygRdad

I3RIMNUUANIATEINAMN NN LAY

' a o |

SUFVNINUALINHIAMNNLAITIR W.A. 2535

3 UsgmAnYNIIUNISEMINGOUUINYIH atudl 8 w.a. 2537 sanauanulunsessdygRduaSuguaImuazsnsIAuN LTTIR WA, 2535

I3RINUUANIATHIUAMN NN UL VA IR IR

o
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waanneragIdelanuiunssuiugudowde 8 Swmiaunsaissd ladniunsiiu
1

1%
a a

Aa9E13U1 91Uzl Ay wazdivedu tnelinsinuaunimiisiuduusservuluiiui 12

wyjUnuvewiual 1 Ingnluuan mmﬁ%mﬁqﬁszqiuumuﬁﬂmih335ﬂammw1§waqfqmuua”a N4
Tassnslédarinisevsudszanana WeadsliAnnisiiausuazdszuiananmnimiifed
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u lalasnSusio | lulesnSusio | lulasnSusie | lulpsnSuse
faddns nSuASLOALIU faddns nSuAsLOALiU

1 50 0.4 29.51 - -
2 58 0.11 22.03 - -
3 63 0.18 18.42 - -
4 59 0.18 39.35 - -
5 53 0.39 27.6 - -
6 40 0.26 21.99 - -
7 73 0.29 30 - -
8 43 0.19 13.08 - -
9 16 0.25 5.16 - -
10 23 0.55 17.59 - -
11 42 0.33 16.78 - -
12 57 0.26 13.45 - -
13 37 0.32 12.95 - -
14 54 0.35 35.66 - -
15 50 0.18 21.22 - -
16 60 0.19 52.36 0.25 22.39
17 59 1.04 27.43 1.56 38.57
18 52 0.18 7.64 - -
19 74 0.32 11 - -
20 59 0.39 8.73 - -
21 48 0.18 <3.70 - -
22 a7 0.45 19.14 - -
23 58 0.19 4.66 - -
24 a6 0.17 250 0.15 52.76
25 53 0.25 36.65 - -
26 57 0 69.34 0.30 86.48
27 40 0.29 40.68 - -
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JUN 21 §1.0.54
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AU a:s; e lun a5y Talun ANy
3 un " un &3
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Haddns nsuAsLOALUY faddns nsuAsLoRAilY

28 32 0.2 44.69 - -
29 3030 0.3 22.61 - -
30 35 0.32 35.55 - -
31 29 0.34 140.64 0.41 73.83
32 29 0.35 12.03 - -
33 42 0.18 49.53 0.27 33.28
34 41 0.34 9.98 - -
35 34 0.28 23.61 - -
36 66 - - 0.50 74.42
37 - - 0.64 14.93
38 54 - - 0.66 29.88
39 50 - - 0.20 82.40
40 26 - - 0.26 30.30
41 54 - - 0.14 85.08
42 76 - - 0.22 31.78
43 73 - - 0.15 30.91
a4 79 - - 0.83 48.40
45 70 - - 1.10 40.14
46 69 - - 0.74 50.77

lassnaseioe 3 13Ny as AT UINAY T2 UUNTTENTE JUaLnTIRARN 1NN NaUA MRS UNaN S nUN NGUNIN

Vindousyess Saianans

911 167 v99 167




