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IDENTIFICATION OF INDICATORS AND EVALUATION OF
ENVIRONMENTAL PERFORMANCE FOR NATIONAL PARK
MANAGEMENT: A CASE STUDY OF ERAWAN NATIONAL PARK
IN KANCHANABURI PROVINCE

ATTAPON JITPUGDEE 4837321 ENAT/M

M.Sc. (APPROPRIATE TECHNOLOGY FOR RESOURCES AND

ENVIRONMENTAL DEVELOPMENT)

THESIS ADVISORS: SAYAM AROOSRIMORAKOT, M.Sc.
SUVALUCK SATHUMANUSPHAN, Ph.D.

ABSTRACT

The objectives of this study were to identify environmental indicators and to
evaluate environmental performance of Erawan National park management. The
Environmental Performance Evaluation (EPE) was used to identify the indicators,
which generate from environmental aspect identification, management policy and
operation plan of Erawan National park. The environmental standards were used to
outline the indicators identification. The issues of the environmental indicators were
management, operation and the studies of environmental condition of water, waste and
noise. Then, the evaluation of environmental performance was done through policy,
management, operation system and activities in Erawan National park

The studies found that 3 main issues of environmental indicators were used in
this study, they were management performance indicators, operation performance
indicators, and environmental condition indicators. The indicators of management
performance comprised of policy and budget, mitigation measures and regulations of
environmental aspects control, training, and the operation of officer performance
monitoring. The indicators of operation performance were waste disposal, the control
of water quality, and noise control. Finally, indicators of environmental condition
which composed of waste quantity, water quality both in Erawan waterfall and before
drain to natural waterway, and sound level in the activities area. The Environmental
Performance Evaluation for Erawan National park showed that the overview of
environmental performance was in moderate level, which the assessment score was
2.31. The assessment score of management performance, operation performance and
environmental condition were 2.29, 2.17, and 2.56 respectively.

KEY WORDS: ENVIRONMENTAL PERFORMANCE EVALUATION (EPE) /
ENVIRONMENTAL PERFORMANCE INDICATOR /
NATIONAL PARK MANAGEMENT /
ERAWAN NATIONAL PARK

155 pp.
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-Selecting environmental performance

DO

Collecting data

A4

Analyzing & converting

\4

Y

Assessing information

A 4

A

Reporting &

CHECK & ACT

N

-Reviewing & improve environmental performance

NN 2 Environmental Performance Evaluation Process (Jasch, C., 2000)
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A CASE STUDY OF ERAWAN NATIONAL PARK IN KANCHANABURI
PROVINCE

ATTAPON JITPUGDEE 4837321 ENAT/M
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THESIS ADVISORY COMMITTEE: SAYAM AROOSRIMORAKOT, M.Sc.,
SUVALUCK SATHUMANUSPHAN, Ph.D., DACHANEE EMPHANDHU, Ph.D.

EXTENDED SUMMARY

Background

Erawan National park, Kanchanaburi province is another national park that has
significant, such as biodiversity of plant social, ecology fertility of forest, wild life and
recreation resource. Erawan has 7 floor of waterfall which the water flows through all
year. Moreover, the travel to national park is convenience, so it is popular for tourists
to relax and have recreation activity in every season. The national park must also
provide the facilities and activities to serve the tourists’ requirements, which these will
entirely cause to environmental effect and natural resources. Thus the environmental
performance is the important factor in the national park management, and
Environmental Performance Evaluation (EPE) is one of the environmental
management principles that can evaluate the efficiency of environmental performance
in the organization. It can use in any organization; government sector and private
sector. Therefore, the Environmental Performance Evaluation is the necessity for the
effectiveness, continuous improvement of environmental management, and also to
control and decrease environmental effect that might happen from the activities in the
national park. The result of the control and decrease of environmental effect will be
sustainable development indicator, which will lead into the sustainability of the

national park management.
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Objectives

1) To identify environmental indicators for environmental performance
management of Erawan National park, Kanchanaburi province
2) To evaluate the environmental performance management of Erawan

National park, Kanchanaburi province

Scope of the study

Study the environmental effect that happen within Erawan National park and
identify indicators for environmental performance evaluation. The environmental
management standard was brought to outline indicators identification, to evaluate
environmental performance of Erawan National park, which emphasize on tourism but

did not cover the problem from local community or the problem from natural disaster.

Methodology

The researcher emphasized to bring the principle of environmental
management about Environmental Performance Evaluation (EPE) to identify
indicators for the environmental performance evaluation of national park management.

The details were as follows,

1) The preliminary indicators identification

This study had preliminary indicators identification before enter to the study
area, and then revised the indicators identification and the standard in the assessment
after identification of the significant environmental aspects in national park and also
collected document data in the pre survey step, which the indicators could effectively
evaluate environmental performance. The preliminary indicators were set out from the

reviewing of document and literature.
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2) Presurvey

The researcher, at the beginning, explored Erawan National park to see the
circumstance of the activities area and identified the significant environmental aspects

from the activities in national park, by the observation of researcher and assistant.

3) Data collection

The researcher has studied document data of the policy and the conspiracy
manage of national park, national park officer performance, including the measure and
regulations toward the tourism management in Erawan National park, the result of the
pre survey step which would be significant environmental aspects, and also the
environmental standard data, that were water quality standard and noise standard,
which were set up by the official institute which have environmental responsibility,

such as Pollution Control Department, Department of Labor, etc.

4) Indicators identification and standard assessment

From the identification of significant environmental aspects which had
identified in pre survey step, collecting data in national park area, and also from
document and literature review, which were considered from the suitability to use in
the study area, and possibility to the study’s data. The indicators identification could

follow the issue of Environmental Performance Evaluation, that were

e Environmental Performance Indicator (EPI)
which would subdivide into 2 the parts as follows,
Management Performance Indicator (MPI)

Operation Performance Indicator (OPI)
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e Environmental Condition Indicator (ECI)

the details of indicators were as follows,

4.1) Management Performance Indicator (MPI)
- The policy and the budget allocation in the environmental
performance
- The management measures and the regulations of
environmental aspects control
- Officer training in environmental performance

- The monitoring of the officer performance

4.2) Operation Performance Indicator (OPI)

The waste operation

- The waste collection and disposal
- The control of waste quantity and the forbidden container
(foam) from the national park tourists

- The performance of landscape and the smell

The activity control that affect to the water quality

- The tourists activities control that might effect to water
quality in Erawan waterfall area

- The activities control that affect to water quality from the
national park’s activities before drain to natural waterway

(Erawan waterfall 1% floor to the end of the waterway)

Noise level control

- The control of tourists’ noise in the densely recreation area

(Erawan waterfall 1% - 2" floor)
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4.3) Environmental Condition Indicator (ECI)

Waste
- Waste quantity

Water Quality

Water quality of Erawan waterfall (sample plot 1 and 2)
and water quality before discharge to the nature (sample plot
3)

- pH

- Biochemical Oxygen Demand, BOD
- Dissolve Oxygen, DO

- Total Suspended Solid, TSS

- Total Solids, TS

- Turbidity

- Hardness

- Fecal & Total Coliform Bacteria

Noise

- Sound level in the densely activity recreation area
(Erawan waterfall 2" floor)

5) Method of Environmental performance evaluation

After the meditation of standard in the assessment, the environmental
management and national park management expert had scored the weighting (W)
indicators value, which the scores of weighting value were 1 (the least importance) to
5 (the most importance), that would be brought to evaluate the environmental
performance of Erawan National park. The researcher scored the rating (R) value in

each the indicators which there were 3 levels from 1 to 3 scores, by the checking list



o

UNAINIAY VHIINIRINHAD m.ana lulagnmngaiemsiannnsnensuas aaunadon) / 123

follow to the environmental performance evaluation standard. The national park

performance which would be assessed were,

- The management system and the environment policy of the national park
- The operation in Environmental performance of national park officer
- The environmental condition that cause from operation and all activities

in national park area

The level of environmental performance that used to evaluate were as follows,

Environmental performance is in improvement level, score = 1.00 — 1.66
Environmental performance is in moderate level, score =1.67-2.33

Environmental performance is in good level, score =2.34-3.00

6) The assessment report and the recommendation for the performance adaptation

The results of the assessment was brought to analyze the evaluation of the
assessment, and then concluded into the data form, which used to set up the
environmental performance for environment effective management plan, which led to

the control and decrease of environmental effect in Erawan National park.

Result of the study

From the evaluation of environmental performance in Erawan National park,
found that the result of environmental performance was in moderate level, which the
assessment score was 2.31. The assessment score of management performance,
operation performance and environmental condition were 2.29, 2.17 and 2.56

respectively. The details were as follows:

The valuation of management performance found that Erawan National park
had policy and budget allocation for environmental performance lower than 50% of all

policy in the national park management, measure and regulations environmental
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aspects control which the officer carry out strictly, but the officer were not trained in
environmental management in 1 year round, and there were regularly monitor the

officer performance everyday.

The evaluation of operation performance, in the waste collection and disposal
found that Erawan National park had using waste utensils classification, but there was
no waste classification during the transferring and the waste was transferred every
week. The assessment of waste quantity and the forbidden container (foam) control
found that the officer had strictly control of waste quantity and forbidden container,
but there still be encountered that the tourists brought them inside. The assessment
performance of landscape and waste smell found that within Erawan national park area
the waste was piled outside the utensils but mostly still in the plastic bag, and gently

smell within 20 meter which was moderately effect to the environment.

The evaluation of operation performance in activities control that effect to
water quality found that, Erawan National park has controlled tourists’ activities that
might affect to water quality which tourists’ activities that affect to water quality were
not seen. The evaluation of operation in activities control that affect to water quality
from the national park’s activities before drain to natural waterway (Erawan waterfall
1% floor to the end of the waterway) found that Erawan National park has no activities
control which might cause the discharge to the nature exceed the environmental
standard. Moreover, tourists activities that might effect to water quality were
encountered (such as hair washing in the waterway, using dishwashing liquid to wash

the food container in the waterway).

From performance evaluation of noise control found that Erawan National park
had regulation in noise control that happens from tourist’s activities and in making a

loud noise from tourists in activities area were not be seen or only a few.

The environmental condition evaluation in Erawan National park can divide in
3 aspects, which were waste, water quality, noise. The details of the conclusion were

as follows: the waste quantity from tourists within in the national park was studied,
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which found that waste quantity per one tourist was 0.13 kilogram which was in low
level of the environmental aspects. That was, waste quantity per 1 tourist was less than

0.8 kilogram from assessment standard.

In water quality, researcher has assessed 2 main issues that was water quality
of Erawan waterfall (sample plot 1 and 2) and water quality before drain to natural
waterway (sample plot 3).The water quality was studied from the identification of 9
indicators such as pH, Biochemical Oxygen Demand (BOD), Dissolve Oxygen (DO),
Total Suspended Solid (TSS), Total Solids (TS), Turbidity, Hardness, and Fecal &
Total Coliform Bacteria. At this time, water quality was studied from 4 sample plot,
that were Erawan waterfall 5" floor, Erawan waterfall 2" floor, the exit of the
waterway to Kwaiyai river, and water from Erawan National park headquater (Studied
to show the water quality which used for consuming within Erawan National park
area). The results of water quality from field measurement and analyzed in laboratory
found that pH, Dissolve Oxygen (DO), Fecal & Total Coliform Bacteria were valuable
not exceed the water quality standards class 2 of ground water, except Dissolve
Oxygen in sample plot 4 and Fecal & Total Coliform Bacteria in sample plot 3 the
value were exceeded than the standard value, Turbidity and Hardness value were not
exceeded the water quality standard for consuming, and Total Solids was not exceeded
the range of water quality in Thailand natural water, Total Suspended Solid value was

too low to assess.

The environmental condition evaluation, the researcher has studied sound level
during 8 working hours (8.30 — 16.30) in the densely activity recreation area (Erawan
waterfall 2" floor) which found that the value was not exceeded the standard of
Department of Labor, Labor Ministry, and sound level standard of World Health
Organization (WHO) that might harmful for general person, but maximum sound level
value exceeded than the standard of the World Health Organization, that was sound
level exceed 85 db(A) which harmful for human. The aforementioned sound level

might be error from the area measurement.
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Conclusion

From Environmental performance evaluation in Erawan National park found
that Erawan National park had moderate level in environmental performance
management. Erawan National park had policy and measure in environmental
management, but lacked of training in environmental to the officer which might effect
to the decrease in operating efficiency. In the performance of environmental operation
in Erawan National park found that the operation of the officer to control waste, water
quality, and noise were in moderate level. In the waste transfer to the landfill there
were no waste classification, but the control of waste quantity, the performance of
landscape and smell were in good level. In the activities control that effect to water
quality found that activities control for tourists within Erawan waterfall was also in
good level, but the next area from Erawan waterfall had activities that affect to water
quality before drain to natural waterway still had no seriously control. The noise level
control found that there was strictly control of noise level from tourist. In
Environmental condition evaluation within Erawan National park found that waste
quantity in Erawan National park was in criterion for those which did not affect to
environment, in water quality issue, from the measurement and analyzed found that
most water quality were in the standard level, but water quality before drain to natural
waterway only Fecal Coliform Bacteria that valued exceeded the standard. Noise
issue, from the measurement of sound level during 8 working hours found that the
value was in standard level, but the value of maximum sound level was exceeded than
the standard of the World Health Organization. Thus, the evaluation in the overview of
environmental performance evaluation for Erawan National park management was in

moderate level.
Recommendation for Erawan National park management
1) Erawan National park should regularly evaluate the environmental

performance at least once a year, for the continuity of environmental

performance, which will make the effective performance in the reduction and
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control of the environmental effect that occur from the environmental aspects

in the area.

The Erawan National park officer should be trained about the environmental
management, such as the preliminary measurement water quality, that is pH,
Dissolve Oxygen (DO). In this part, National park, Wildlife and Plant
Conservation Department or Erawan National park themselves should allocate
the budget in the instrument arrangement of the beginning water quality
measurement for the readiness of performance and will assist the knowledge to
the officer in the environmental operation. Erawan National park should
always measure water quality to following up environmental aspects, make
effectively environmental performance of Erawan National park in the
reduction and control of environmental aspects that happen from the activities

in the area.

The Erawan National park should have the public relations to the tourists about
environmental aspects that happen from recreation activities in the
conservation area, and tourists’ appropriate practice in recreation activities,
such as tourists should not use shampoo for hair washing or wash food
containers in Erawan waterfall area, because they would cause to the residue
and effect to water quality. In noise level control, Erawan National park should
arrange warning sign. Furthermore, the officer should strictly check the tourists
recreation behavior or make the exhibition about the environment in visitor
center area, and should allocate the budget for information sign or attach data
leaflet with the brochure of National park, Wildlife and Plant Conservation
Department. The public relations and information giving for tourists would
reduce environmental aspects that happen from the activities in Erawan

National park.

National park officer should have operation control in activities that might
cause environmental aspects with strictly follows the measure and the

regulations of Erawan National park, and should regularly report the operation
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to the foreman or Erawan National park leader, which in this part, the foreman,
leader assistant and national park leader should also regularly check the

operation of an officer.

Recommendation for the study in the future

1)

2)

3)

4)

Further studies, the identification principle of indicators and the environmental
performance evaluation standard in Erawan National park management should
be brought to apply with other national park, such as marine national park or
other conservation area which have different natural resources, to get more
direction for environmental performance evaluation in Thailand’s national park

management.

According to time limitation in this study. Thus in the further studies of effect
of tourists activities in water quality, noise level, and waste quantity should be
conducted in various season. Because of, difference time period in each season

or the common day and holiday, the environmental will also be different.

Environmental performance evaluation in national park management should be
done in long term project, which should regularly done every year regularly,

for planning and policy setting in environmental performance of national park.

The assessment standard of other organization or universal standard might be

applied in the further studies to get more options and comparative results.
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1. & nAuLAzsa (Colour, - - i 5 5 5 -
Odour and Taste)
2. ’qmw;}ﬁ (Temperature) K - i} 5 5 5 -
3. anudlunsaLazA1 (pH) - - 5 5-9 590 59 -
4. 9ONTBUAZ A (DO)” wn/a. P20 5 6.0 40 2.0 -
5. 11109 (BOD) un/a. P8O 5 1.5 20 4.0 -
6. nuafizonguinavesy  1Buf.  P8o 5 5000 20000 - -
wanua 191/100 1@,

(Total Coliform Bacteria)
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1 2 3 4 5

7. nuanizenguilasa BuN. P80 5 1,000 4,000 - -

Tnanesy 1914/100 1@,

(Fecal Coliform Bacteria)
8. Tuasa (N0, luniae  wn./a. - i 5.0 -

Tulasu
9. o Tuie (NH,) Tunuie  un./a. - i 0.5 -

Tulasu
10. Wuoa (Phenols) un./a. \ 5 0.005 -
11. NOULAT (Cu) un./a. > 5 0.1 -
12. fana (Ni) un./a. - 5 0.1 -
13. M ue (Mn) un./a. - 5 1.0 -
14. §902d (Zn) un./a. - 5 1.0 -
15. uaauiey (Cd) un./a. - 5 0.005* -

0.05%*

16. Tnsensiiadnes1ndun vn./a. - 5 0.05 -

(Cr Hexavalent)
17. Az (Pb) unfa. - 5 0.05 -
18, 159NN a¥UA (Total Hg) wn.J/a. - il 0.002 -
19. 41371 (As) un./a. - 5 0.01 -

20. losen 1148 (Cyanide) un./a. - 5 0.005 -
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21. AUNUAMNT T

(Radioactivity)

-m5eaueav(Alpha) LWAABISA/A. - 5 0.1 -

- M5V 1(Beta) anelsa/a. - 5 1.0 -
22. gahdagiivuazdadl  wn/a. - i 0.05 -

¥iinfiinasTunanua

(Total Organochlorine

Pesticides)
23. Ad7 (DDT) lulasnsum. - 5 1.0 -
24. DevFwHatoann lulasnswa. - 5 0.02 -

(Alpha-BHC)
25. AaA3 U (Dieldrin) lulasnsum. - 5 0.1 -
26. 9aA3 U (Aldrin) lulasnsua. - 5 0.1 -
27 1@lmnaesuaviean  lulasnswa. - 5 0.2 -

naooon lad

(Heptachor &

Heptachlorepoxide)
28. 1UAI Y (Endrin) lulasnsua. - 5 ldanseasanuldemy -

a2t A o
ATNITATIVADUNNIVIUA
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d d = l
aUNMUAN | Inamoylax
Wz aN gaga
N4 1.@ (Color) Jaaiu- 5 15
4
AMENIN Tauoan
2.AUYU (Turbidity) N18A 1Y 5 20
Y1
I 1
3.Anudunsa-ag (pH) - 7.0-8.5 6.5-9.2
maal | 41480 (Fe) 3n./a. TutAuna1 0.5 1.0
5.373mile (Mn) un./a. TuPunin 03 0.5
6.M0911A4 (cu) un./a. TuRunan 1.0 15
7.84905% (Zn) un./a. TuHun115.0 15.0
8. Fatva (SO,) wasa. | hiiAuna1 200 250
4 1T Aa 1
9.a80 139 (CI) wasa. | ldiRunI 250 600
10.1lg00 154 (F) wnsa. | ldfundno7 1.0
1. luesa (NO,) wnsa. | ldiAundn 45 45
12.0MUNTLANNINUA wasa. | ldAuna 300 500
(Total Hardness as CaCO,)
13.0UNTLAD1IT wasa. | ldAuna 200 250
(Non carbonate hardness as
CaCO,)
14.45naasnavyanazaiy un./a. laitAuna1 600 1,200
1a (Total dissolved solids)




o

9550Ma IAAHNA MANUIN / 144

d’ %,’ A a ’o} ~Aq 9 '
AN UINT A-2 mmgmﬂmm‘wmmamimiﬂﬂ (mmmaﬂﬂf) (99)

nMANHIY Umﬁ@mmm:i] Yetd AN
naiimuad | maatouTay
MNZaN gaga
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16. 1951 Tudt (CN) un./a. doqluillae 0.1
179257 (Pb) 3n./a. #o4a luliae 0.05
18.1507 (Hg) un./a. doelailiae 0.001
19.natien (Cd) un./a. doelailiae 0.01
20.5a1Heu (Se) un./a. foalailiae 0.01
mafnes | 21 nsirfinsen Tagas Tnlatine | luunai 500 -
Standard plate count Ay,
22 s Ansan Tagas Puidu | esni 2.2 -
Most Probable Number Ao 100
(MPN) Q. HY.
23.9.1n1a (E.coli) ! doqlaitiae -
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9.0
8.6
8.5
8.5
\ —Q—@ﬂﬁ 1 handuii s
8.0 =107 2 anduil 12
e 7.6 + 0.047 :
L " i ﬂqﬂ“l/l41]']uWﬂ
7.5+ 0.085
7.0
6.5 T T !
7l 2548 1l 2549 1l 2550
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