CHAPTER IV

ENVIRONMENTAL GEOLOGY OF CHANGWAT BURIRAM

4.1 Natural Resources

The major pfOblef i fah ral resolirce \ angwat Buriram is a lack of
oncerning the surface water and

!
groundwater potential is a \ 1 the first part of this chapter, the

analyses of water resources are-p larly to investigate the surface water

potential and the latiérpart will be focu sed on groundw: atgrpotential.

- v

J

4.1.1 Water resources af Changwat Burl

ﬂ‘UEJ’JVIEJV]?WEJ’]ﬂ"ﬁ

4lllSurfaceWater qugﬂﬂqaﬂ
Water quality is essential in planning the development and management of
water resources within a river basin system. The uses of water and water quality are

considerably shown in Table 4.1
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Most of activities in Changwat Buriram is concerning with water, for example,
irrigation, fishing and potable water supply, which are likely to be the basis for water
pollution control in the region as well. However, the magnitude of any change will

depend on the degree of the water use and the effect of that use on water quality.

The Lam Nam Mun Basin is extensive and contains many centers of

y icultural land. All these activities will
thé ;éﬂater. However, minimum flow

ality conditions but will not

population, the site for indus
seemingly change the
conditions in the streams
affect the major watéf u \ \i \ pollutants are released after
water use in cities, ind 3 g g , s,- 't \ \ ent time, very little data are

available on the type offingdu W ’ \\u na plants in the basins. It is

understood that populatioh cénfers<do e hay .»‘v al wastewater treatment plants

and it can be assumed that 7 t""’ sm cale Industry is located in or near cities.
# J e, 1

Therefore, it is likely that #%ﬁ n water quality is degraded most will

be immediately d u‘!"l l.-"-lll'-' I.A'h\.';:ll-ﬁ‘liﬁ-ii—::.;yﬂ ¥

Y S 9

If surface water gs used without treatment for drinking and washing purpose,

the upstream@puﬂh% q{ll%llm m&jﬂxﬂﬁ particularly from the
AR &N ANy

4.1.1.1.1 Water Quality for Irrigation

Irrigation is the largest water use in this region. When water is applied to
cultivation land, some of it may be lost as surface flow or by direct surface

evaporation, while the remainder infiltrates into the soil for subsequent evapo-
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transpiration. The major water quality for irrigation is salinity. The salinity of

irrigation water is expressed in terms of the total dissolved solids (TDS).

4.1.1.1.2 Water Quality Analysis

Naturally, the pure water i common. Water, basically, will probably

contain some substances natural environment and from the

S ’I’hﬁents are basic criteria in the

determination of water qua ‘ \\\ ts of water uses. Unfortunately
in this study, there - 10 \

in a year round.

waste products of

ctuation of the water quality

The attention estimates of the water condition
and to obtain the basic i hation on wa juality in these river basins. As a result,

there is generally-no te “stibstance’ ar oroblem in water pollution. The

i

salinity is low and Will be decreased du ing/period. The other qualities
are not greater tharmhe steam quality standard for &hmg, irrigation and potable

H”“FT‘tTET"’J‘ﬂ’ETV’I‘ﬁ'W LUEA—

analyse the infgrmation on the followmg
Present quality conditions in the river system at low flows.
- Location of individual industrial plants and municipal waste
discharges.
- Classification of industrial plants into types of processing and

magnitude of waste discharge.
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- Location of agricultural operation likely to cause pollution and
their evaluation.

- Water resources and uses throughout the basin.

4.1.1.2 Groundwater

The 1,500 water

y& he DMR selected to reveal the

groundwater condition i 1gure 4.1.

a. Water Quality - qua '~ a : lysis has been conducted by Groundwater

Division, DMR, from ¢ gﬂ ple \\. 2 1988-1989 and 1998-1999. The
e o ;

parametres of water qua 1alyze

study area consist of total iron (Fe),

chloride (CI), nitrate (NO¥), fotal dissoly N

; total hardness as CaCO3,

. ——

and the power ofihiic T t ively studied in order to

determine the acnmtable limits for standard Efable water for drinking

(GROUNDVFTl‘ﬂ éﬁaﬁ Erwai‘fw )ﬂmrﬂdﬂ case that the chemical

content of grolihdwater is extremely higher than the standard, the new classification
= ¢

< RRAREN I UANINYIAY

I The Power of Hydrogen Ion (pH) - Groundwater quality map of pH is shown in
Figures 4.2 and 4.3. The map shows the value of pH within the suitable limit of
drinking water standard (pH: 6.5-9.2) in major portion of the whole study area during

1988-1989. But in 1998-1999, the water samples were collected particularly in king
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Figure 4.3 pH Value in Groundwater of Changwat Buriram in 1998-1999
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amphoe Kandong and amphoe Satuk. In conclusion, these pH values show within the

suitable limit of drinking water standard.

Table 4.1 Standard of groundwater quality, GROUNDWATER ACTS B.E. (1977).

Physical Characteristics

Criterion Maximum Acceptable Limit Maxnmlinilnﬁ:lowable
Color 5 (Platinum:-cobalt) 50 (Platinum-cobalt)
Turbidity 20 (Units)
PH 0-8 6.5-9.2
ical C istics
- im cew Maximum Allowable Limit
_{ppm.). (ppm.)
Iron (Fe) A\ 1.0
Mangnanese (Mn) JRRS 0.5
Copper (Cu) e 1.5
Zinc (Zn) - 15.0
Sulphate (SO,) (240 . 250
Chloride (CI) Lo . 600
Fluoride (F) g 155
Nitrate (NO3) A 45
gztgg}lardness as %;—{_ 3 500
Non-carbonate y ;?@_{aﬂﬂ,
hardness ,3 Ll 250
as CaCO; {r_
Total solids ' 1,500

eristic:

Maximum Acceptable Limit

Maximum Allowable Limit

Criterion a (ppm)s (ppm.)
Arsenic (Aﬂ : 4 w 0.05
Cyanide (CE%l s N - 0.2
Lead (Pb)
Me
Cadm d
Selenitm (Se)

Biological Characteristics
Criterion Maximum Acceptable Limit

Standard plate count

centimeters

Not more than 500 colonies per cubic

Most probable number of
coliform

organism (MPN)

Less than 2.2 per 100 cubic centimeters

E. coli
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II Chloride - Since the chloride content within groundwater in the study area is
very high, comparing to the standard, thus, the chloride analysis in this study is
classified into 4 levels upon the standard of drinking water of Groundwater Acts B.E
(1977).

LevelI  0-200 ppm. Low chloride content

Level I 200-600

pm. Moderate chloride content

Level III ngh chloride content

Level IV 1. ;thgh chloride content

Figures 4.4 . 5fd) w\' C oo A ration in groundwater within
the study area. The : - ‘ thin the range of 5-3,600 ppm.
The area where the ¢ e quality (less than 200 ppm.)
and not exceed the m 1 : .' yed (6 \\‘ m.) is located in the lower part
of the study area. High ontent are concentrated in central part
further to the northyin 19881989 (ampha i at; amphoe Krasang, amphoe

Satuk and king i dusing 1998-1999, it can be

concluded that the clﬁride concentration in king amphﬂ' Kandong and amphoe Satuk

is a suitable H ﬂWﬂ Ej'ﬂ“ilw i)
I 'l’g']awr}‘a B ﬁ‘ﬁi‘ﬁé%ﬂ@‘ &bl r}% out as follow:

Level I 0.0-0.5 ppm. Low total iron content
Level I 0.5-1.0 ppm. Moderate total iron content
Level III 1.0-10.0  ppm. High total iron content

Level IV 10.0-100.0 ppm. Very high total iron content
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Figures 4.6 and 4.7 display the total iron concentration of groundwater in the
study area. Generally, the total iron concentration ranges from 0-70 ppm. The less
suitable quality zone (less than 0.5 ppm.) and not exceed the maximum allowable
limit (1.0 ppm.) is located in the central and southern parts of the study area. High and
very high total iron content are concentrated in the western (amphoe Nong Ki,

amphoe Nang Rong, amphoe Non A

Prakhonchai, amphoe Krasz nd am hlachai) parts further to the north
' 2 tyaphoj). It is interesting to note that
the presence of total iro ) s 10" elated to the chloride content in
the groundwater. Th ne hat hi Ll oride eoncentration was found will
ild also be remarked here that
volcanic rocks, basal i P itlc the tal iron concentration in this

area.

IV Nitrate(NO37) = The nifrae co mgdps are shown in Figures 4.8
: x4

opm. The whole study area

and 4.9. The conc

shows the low concematlons of nitrate that is under th€"standard drinking water (not

s v Y T ) T PR o s

probably from%industrial and agnchutural chemlcals Common m&jte concentrations
in waq wr‘ra ’ﬂlﬂ @ m N % tf] g'nwﬁg r(})a)ril: groundwater
from areas influenced by excessive applications of nitrate fertilizer or runoff from
barnyards. Normal groundwater contains only from 0.1 to 10.0 ppm (Davis and De

Wiest, 1966).
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V Total Dissolved Solids, TDS. The classification of the TDS is also

established. There are four levels as follow:

LevelI 0-750 ppm. Low TDS content
Level I  750-1,500 ppm. Moderate TDS content

Level Il 1,500-5

- ppm. High TDS content

Level IV ery high TDS content

i§pla ncentration of groundwater in
: \\\\;\\\“ 0 to 4,500 ppm. Under the

e “IDS concentration is less than
1aximum allowable limit. The

cated in the upper and lower parts

except the central part of the % ry high TDS content are concentrated

in the central part g, bi thg 5 ea (amphoe Lamplai Mat

i
{

VI Totﬁ}ﬁﬁﬁrwﬁsﬁw ﬁﬁﬂﬁness is also provided.

There are four fgvels as follow:

ARG IR NS,

Level I  300-500 ppm. Moderate total hardness content

and king amphoe Baji

Level I 500-1,000 ppm. High total hardness content

Level IV 1,000-5,000 ppm. Very high total hardness content
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Figures 4.12 and 4.13 show the total hardness concentration of groundwater
within the study area. The total hardness concentration falls with the range of 10 to
1,400 ppm. The concentration of total hardness under the standard drinking water is
less than 300 ppm. for suitable quality and not exceeds 500 ppm. for the maximum
amount allowed. The areas that total hardness is suitable are located in the central part

further to the southern part of the s area (amphoe Pa Kham, amphoe Lahan Sai,

amphoe Ban Kruat and amr total hardness concentration appears

to be low and is unde el mes of over acceptable limits for
drinking water are in( L ,-,:» rther to the north of the study

\\\ | \is considered to be soﬁ to

urther to the southern part of the

area, whereas, the zo and; very ha \\ ceurs in the western part and

ote that the zone of high to very

high of the total hardness cor! 7' 33 | ed to the areas excessive quantities

Table 4.2 Hardness omsiﬁcation of water (Sawyer andﬂcCarty 1967)

-
S e

- | ol

150-300 Hard

-4

Over 300 Very hard

The tendency of these critical parametres concentration cannot be provided

due to the lack of continuing collected data.
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b. Hydraulic Property

Due to a lack of data of field pumping test, the transmissivity and storativity
cannot be calculated, thus, the hydraulic property, which presented in this study, is the

specific capacity values only.

The specific M bt e 17 \ ping rate to the drawdown
, . 7The specis k\ y is most useful in deciding
_ ‘\~ = K, 4 .

ation existed. The specific

capacity values are v depent hé © Of screen, screening section, and

ell, specific capacity of well
X'

According c‘; e

yield can be calculatee

.II
|
!

ﬂ uﬁf’rﬂ‘ﬂﬂ‘§WB’]ﬂ§ .................... 4.1
A9 &Nﬂ‘im URIINYIAY

Where

Il
|
¥ |

SC = Specific capacity of well yield in m3/day per m. of drawdown

Q
DD

Water discharge in m3/day

Drawdown in m.
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The specific capacity varies from 0.1 to 10 m’/hr/m with the time of the
pumping period, longer pumping time, and the smaller of specific capacity. That
means, in one hand, the drawdown increases, on the other hand, the discharge rate
decreases. Moreover, the maximum specific capacity attained relies directly on the

percent of aquifer screened (Ramnarong, 1976).

~ { ]
The specific Capa displayed in Figure 4.14. The level I

represents the area,of

whereas, the levr a2 industrial, municipal, or
I |

5 or other low-yield uses,

irrigation purposes (assume the leve] as the transmissivity level from Driscoll, 1986).

The level I cPITTEi ﬁwﬁ%«%’xw qu/ﬂl‘g found a little north of

the area.

IR TN NGNS Y
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| | | | | |

N

Specific Capacity (m”3/d/m))
1740000 @ 0to5

M 5 to 100

1720000

1700000

1680000

1660000

Figure 4.14 The Specific capacity from the pumping test of Changwat Buriram in 1988-1989
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4.1.1.2.2 Groundwater Management

Groundwater quality in Changwat Buriram has been analysed regarding, pH,
chloride content, total iron content, nitrate concentration, total dissolved solids

content and total hardness. As a result, these chemical parametres in groundwater vary

dngwat Buriram are suitable for

drinking water. However,in"LJ d 1998, so; ter wells in amphoe Satuk and

\\; » ¢ not adequate for drinking

in many places.

In general, pH v

amphoe Khu Muang j

water.

In 1988-1989, ¢ dwater of Changwat Buriram,

were unsuitable for dri d by data from some water wells,

particularly in amphoe«Satik. ‘ampho hoe Huai Rat, amphoe
55 .
yapo), amphoe Lamplai Mat,

Phutthaisong, amph J

Tl

amphoe Chalerm Prm(eart amphoe Prakhonchai, ki ‘ﬂ, amphoe Kandong, amphoe

Khu Muangﬂhm;ﬂ Ejmwfgdqrﬂﬁamphoe Chamni, and

amphoe Phlapfilila Chai. In 1998- 1%99 the groundwater quality d&} were suitable for

use aSgrRie Wan 8l 5 Fabolob 48 'Man%nﬂ'] @k Kandong ana

from a.nqphoe Satuk.

Total iron concentration of groundwater in many places of Changwat Buriram

in the year 1988-1989, was higher than suitable drinking water standard. In 1998-
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1999, high to very high total iron content was recorded only from amphoe Khu

Muang, king amphoe Kandong, and amphoe Satuk.

Nitrate concentration in groundwater during 1988-1989 indicates high nitrate
content in amphoe Na Pho, amphoe Phutthaisong, amphoe Satuk, amphoe Phlapphla

Chai, and amphoe Lamplai Mat. 98-1999, the concentration of nitrate from

ol

amphoe Khu Muang, king ai 06 Kandongsand amphoe Satuk was suitable for

=

Analysis of tot d fsotids rationyin groundwater of Changwat
a0 :. to very high total dissolved
amphoe Huai Rat, amphoe
Muang Buriram, amph g, "amp 06 P henehai, amphoe Chalerm Pra Keart,
amphoe Chamni, and ampho& :m ‘ i "M lowever in 1998-1999, total dissolved
solids concentrati from amphoe Khu Mua ") oe Kandong, and amphoe

Satuk was, in turn, 46 .4 inking water used.

j
Total Wﬁnﬁj“uwﬂ lﬁwagal Fhasat Buriram in 1985-

1989, showed¥high to very high i 13 some water wells from amve Satuk, amphoe
Kras@ wlﬁﬂ»&ﬁ ﬁmn%%{q Iaa%q askac’nchal amphoe
Muang Buriram, amphoe Chalerm Pra Keart, amphoe Nong Hong, amphoe Nong Ki,
amphoe Chamni, amphoe Nang Rong, and king amphoe Ban Dan. However in 1998-
1999, there were some locations, such as, amphoe Khu Muang, king amphoe
Kandong, and amphoe Satuk that the total hardness concentration was almost suitable

for drink.
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However, groundwater quality in Changwat Buriram is not appropriate to use in
some places, for example, amphoe Satuk, amphoe Huai Rat and amphoe Krasang.

Thus, surface water is recommended by building a reservoir.

4.1.1.2.3 Groundwater Treatment

Basically, there are som ethods h t be able to treat the groundwater

water. Hereinafter are some

1. Chloride tre vedone info 2 Waysydistillation and ion exchange
processes. Ion exch 'ch 0 cationiand anion. Cation can use to

\ be able to extract HCOs, 80y, €I,
e

NO;. However, chloride freatitatis une, On because the cost of treatment is too

S
_I.'--' {:}' "-'fl'

expensive.

2. TDS treati Ectro dialysis, and reverse

|

0smosis processes. m

3. Totaﬂﬂﬂ‘ca lﬂrﬁmy%’aw ﬂ(ﬁ]ﬂﬁess. Soft water can be

treated by boifable and alum swayang, whereas, hard water can ac}treated by adding
4 on treatment can be treated by aeration and ion exchange.
5. Arsenic acid that may derive from the factory can be treated by coagulation

process (adding ferricsulphate).
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4.1.2 Waste Disposal Potential Areas

Waste disposal area is always a problem in most of cities in Thailand and the
problem has only limited in recognition. In order to get better understanding on waste
disposal management, it is common practice to overlook the consequences of waste

disposal programs from individual i

Within the study area, the biggest waste-

/ng and amphoe Nang Rong. The
waste is basically s arﬁtes. The wet soil wastes are

composed mainly OW ‘ estie kitchens, industrial processes,

farms, and restaurant ed'into the depression landfill and

disposal site is recently situa

will be decomposed by the

e sometimes useful as soil

In case of dsy soli _,?k glass, plastic tools, metal

-f;‘f;‘
{

parts, and other re "5"; an then be reprocessed to

use for many producm of the same usage or converted'into other exploitations. The

combustible FT ﬂlﬂmn uﬂ.ﬂaﬁﬁ wcﬂﬁfﬂ 1§1uce gas, ash, and/or

changes the mdtérial to inorganic mg,tters

In this research, waste disposal areas are evaluated based upon the
environment factors, including topography, infrastructure, existing land use and land
cover, groundwater protection, forest land, and historical preservation and natural
view, which are summarised and presented in Table 4.3. As a result by using the

parametres in Table 4.3, the waste disposal potential areas are mostly located in
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amphoe Krasang (Figure 4.15). The methodology to evaluate the suitable waste

disposal potential area is presented in the flow chart procedure (Figure 4.16).

Table 4.3 Environmental factors using for evaluating waste disposal potential area in

Changwat Buriram (modified after Pokaew, 1999)

Environmental Subclass Limitation
geology factor
1. Topography \Wf
1.1 Slope _ +BYffer zone
1.2 Drainage i\ .\::E 300 meters for control pollution
T 00 meters for control pollution

1.3 Flood-risk area f'}(’// ﬁ h\\\\\ igh zone |

.‘K \ ne 300 meters for control pollution
. -
2. Forest land F o« _se :ﬁf" | B '-‘\'

3. Existing land use : ; = gricultural area

3uffer zone 5 kilometers for control

4. Infrastructure 99 meters for control pollution
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Figure 4.15 Potential areas for waste disposal of Changwat Buriram
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Figure 4.16 The process of evaluating waste disposal potential areas
using GIS in Changwat Buriram (modified after Pokaew, 1999)
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