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Effect of Goat Grazing on Surface Water Quality of Alpine Grassland
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ABSTRACT

The objective of this study was to determine the effect of goat grazing on the surface water quality of the alpine grasslands. Seven
sites were selected across the goat farm for water sample collection and analysis. Samples were analyzed for BOD (Biological oxygen
demand), total nitrogen, total phosphorous, electrical conductivity and water turbidity. All the above-mentioned parameters remained
below the standard limit of Korean government at the end site. Puddles showed higher values, but below standard, as stagnant water
has lower physico-chemical properties as of flowing water. The present study clearly showed that goat grazing doesn’t affect water

quality in grasslands if grazing is according to carrying capacity of grassland and fertilizer application is judicious.
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I. INTRODUCTION

Grasslands are playing an important role in agricultural
development by securing man's food supply to areas where
crops and animals cannot survive due to the scarcity of food,
especially in cold, temperate and mountainous areas of the
world. Food and Agriculture Organization (FAO) reports that
meadows and pastures cover 3.4 billion ha agricultural area of
the world, simply putting they cover 69% of the world’s
agricultural area. According to global land area classification
by ecosystem type (Loveland et al., 2000) aggregate of the
open or close shrublands, Woody, and non-woody savannas,
and Grasslands is estimated to cover 50 million square
kilometers or 37% of the earth's habitable area. In the
Asia-Pacific region, forest and grasslands cover 57.5 percent
(2,008.9 million hectares) of the land surface (FAO, 2013) and
provide to support agriculture, food security, and nutrition.
Moreover, these lands also offer huge contribution potential for
climate change adaptation by contributing to community
resilience, livelihoods and poverty alleviation, and capturing
huge benefits of carbon sequestration.

Korean peninsula comprises 221,000 km’, 45 % of which
makes up the Republic of Korea(ROK). Approximately 30% of
ROK consists of the lowlands, with rest consisting of uplands
and mountains. Only 20% of the total land area in the ROK is
used for agriculture and forests cover 64% of the total area (KFS,

2010). Korean peninsula lies to the east of the temperate forest
zone, which contributes to the distinct seasonal temperature and
precipitation. As of 2011, only 15.3 % of the total area of
ROK is arable land and 2.2, 6.6 % of the area is under permanent
crops and permanent pasture, respectively (J.S. Bae et al.,
2012). Due to above-mentioned land use statistics and changing
food priorities, it is evident that grasslands and mountainous
areas must have to be used for agricultural production i.e. crop
production, grazing rangelands, wood production and other
forest products.

Water is an important factor in the use of land. Grasslands
are critically important water production landscapes, playing a
vital role in maintaining the quality and quantity of water
entering rivers, streams and recharging the underground water
table and aquifers. The nature of the herbaceous vegetation in
the grasslands forms an effective substrate for capturing water,
increasing infiltration, checking erosive run-off and reducing
soil loss. This way, these ecosystems play a role in augmenting
and regulating stream flow by holding water in the soil profile,
or within wetlands, and slowly releasing it into rivers and
water bodies. Increasing the grassland for forage crops results
in substantially improved water quality (Ball et al., 2002).

Livestock grazing on the pastures with special emphasis on
avoiding overgrazing as that of the carrying capacity leads to
much lower nutrient contamination of the water than that of the

heavily fertilized conventional crops. Organic components of
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feces and urine from grazing animals improve the organic matter
content of the soil resulting in the higher water holding capacity,
increased water-infiltration rates, and improved soil stability.

Although grasslands limit the sediment, nutrient, and
pathogen loading of the water resources (Gyssels et al., 2005),
it may degrade the water quality of the streams, lakes, or other
water bodies by excessive amounts of dissolved or suspended
sediment in surface run-off. Many studies have reported
sediment concentrations and load more than the allowable limit
(Griffiths, 1982; Neft, 1982; Carling, 1983). Total nitrogen in
the water above 10 mg/L causes methemoglobinemia and
infants are more susceptible. Numerous studies have reported
nitrogen concentration above 10 mg/L in groundwater because
of agricultural activities comprising cropping operations,
livestock, and grazing (Hubbard et al., 1987; Naney et al.,
1987; Sharpely et al., 1987). Apart from nitrogen, phosphorous
is also of environmental concern as the excess amount of that
in water causes eutrophication. Phosphorous contribution from
animal grazing in barnyards or pastures close to the stream
also contributes to the higher concentration of phosphorous in
the soil. As organic matter serves as energy source for
bacteria, manure from grazing animals can also serve as
oxygen demanding material hence, increasing the oxygen
demand of the water streams (Hatfield et al., 1998).

Globally there is a lot of literature available showing the
impacts of grazing in the grasslands on the surface water
quality and water channels in the grasslands. As Love (1958)
wrote, "There is a large body of information leading to the
conclusion that heavy grazing has had bad hydrologic
consequences". Unfortunately, in Korea, there is no significant
study carried out to check the impact of grassland grazing on
the water quality parameters.

This study was carried out to determine the effect of seasonal
goat grazing on the chemical and microbial characteristics of
surface water in a grassland in the Gimcheon-si Gyeongsangbuk-do

province of ROK.

II. MATERIALS AND METHODS

1. Grazing site

This study was undertaken at the Chupungnyeong area

located in Gimcheon-si, Gyeongsangbuk-do province of ROK

(36.2133°N, 127.9963°W). Three large fields for grazing was
selected serving as sampling sites: Site 1 being present at the
beginning outside of the farm, Site 2 being present in the
middle of the field and site 3 was present at the end of the
field. Run-off water flows from Control to site 1, then into site
2 and site 3 and then drains out of the end zone to form
natural stream. Puddles were fed by excess or over-flowing

water during rainy season, having no definite water source.

Fig. 1 Map of goat grazing farm

2. Sampling frequency

Water samples were collected from the treatments and puddles
on last Friday of grazing period i.e. April to October, depending
on the availability of the water sample due to varying precipitation
during whole the experimental study period i.e. April to October.
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Samples were collected in 2L water sample bottles and then

transported to the laboratory for analysis.

Grazing species and intensity

During the grazing period i.e. April to October 2017 &
2018, 200 Bore goats (Capra hircus) were rotationally grazed
at 5 fields for 3-5 days after every 3-4 weeks over an area of
18,949 m’.

3. Weather conditions

Weather data of Chupungnyeong was obtained from Korea

Meteorological Administration.

4. Total nitrogen

Sample Preparation

50 ml. of water sample was taken in a syringe bottle, then
10 mL alkaline K,S;0s is added and closed with stopper.
Syringe bottle is shake and heated in high- pressure steam
sterilizer for 30 minutes at ~120°C. Then sample is cooled and

stored for further analysis.

Analysis Procedure:

Nitrogen present in water samples was determined by
UV/Visible line spectroscopy-Oxidation method of American
Public Health Association (APWA, AWWA, WEF, 1998).
Briefly, 25ml of pre-treated sample is filtered with glass fiber
filter paper, 25 ml of the filtrate is taken into a beaker and 5
mL of HCI is added to adjust pH to 2~3. A portion of this

solution is transferred to 10 mm strand absorption cell to

prepare sample solution. At other hand, 50 mL of purified
water is prepared to be used as base test solution. Then
absorbance of the sample solution is measured at 220 nm.
Then a calibration curve is prepared to determine absorbance
of test Solution.

Absorbance of the test solution is converted to total nitrogen

by following Equation:

(Eq.1)

Where, “a” is the Value of test solution for calibration curve,

Total nitrogen (mg/L) = a x v

“«

v” is the amount of sample used in preparation.

5. Biological oxygen demand (BOD)

Sample Preparation
pH of the sample was adjusted in the range of 7 to 7.2 by
neutralizing the sample with HCL or NaOH Solutions (1M).

Analysis Procedure

Biological oxygen demand (BOD) is determined following
the method of US Environmental Protection Agency (US EPA
Method, 1974).

Briefly, Sample was diluted 1~5% and filled in 2-L volume
cylinder with half the amount of air. Then bottle was filled
with dilution water and stopper was placed at each bottle with
no air trapped inside the bottles. Then BOD was determined
by the dissolved oxygen measurement method after 15 minutes
from one bottle and other bottle was incubated for 5 days at
20°C. After 5 days of incubation, dissolved oxygen was
measured form the incubated sample. BOD was estimated by

following equation:

Table 1. Weather condition of Chupungnyeong, Republic of Korea from April to October, normal years (1987~2016)

Month
Factor Year -
April May June July August September  October
Normal
Mean 11.5 17.3 21.1 239 24.4 19.3 13.5
years
temperature
0) 2017 13.4 18.1 215 252 24.0 18.8 13.7
2018 12.7 17.3 21.6 25.9 26.3 19.0 -
Normal
Accumulated 79.3 76.4 108.3 265.9 2339 129.5 57.2
e years
tat
P rec(lp ' a)lon 2017 64.7 213 60.6 273.4 2082 105.9 482
mm
2018 132.0 81.1 89.6 123.8 3354 92.4 -

Source: Korea Meteorological Administration
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BOD (mg/ L) = (DI - D2) x P (Eq. 2)
Where, “D1” is dissolved oxygen of diluted sample after 15 minutes;
“D2” is dissolved oxygen of diluted sample after 5 days of incubation,

“P” is dilution ratio of the sample in the diluted sample

(Diluted sample amount/ sample amount).

6. Total phosphorous

Sample Preparation

50 mL of the sample was taken in a syringe bottle and 4% 10
mL K,S,05 was added before closing the cap. Then the sample was
mixed and heated in a high-pressure steam sterilizer for 30 minutes

at ~120°C. Then sample was cooled down and stored for analysis.

Analysis Procedure

Total phosphorous was measured by UV/ Visible spectrometry
method (US EPA, 1993; APHA, AWWA, WEF, 2005). Briefly,
25 mL of the pretreated sample was taken in a test tube with
stopper and 2 mL ammonium molybdate/ ascorbic acid mixed
solution was added, sample was shaken and allow to stand for
15 minutes at 20-40°C. Portion of this solution was transferred
to 10 nm absorbance cell. At other hand, 50 mL of pure water
was also subjected to sample test procedure. Absorbance of the
sample was measured at 880 nm and calibration curve was
prepared according to the relationship between amount of
phosphorous and absorbance. Total phosphorous was calculated
from following equation;

1
Total phosphorous (mg/L) =a < 5 X 1000

7. Electrical conductivity

Electrical conductivity was measured following a standard
protocol (US EPA, 1982; APHA, AWWA, WEF, 2005). Accordingly,
the conductivity cells were washed with pure water two to

three times before washing the cells with 0.01 M potassium

Table 2. Korean standard of effluent from livestock farm

chloride solution 2-3 times. Electrical conductivity was measured
with cells immersed in potassium chloride solution at room
temperature i.e., 25°C. This procedure was repeated 2-3 times
and mean value was calculated for estimating Cell constant by

following equation:

Cell constant M
Ly
Where, “L.” is mean conductivity value (1S / cm)
Lgcri: Conductivity value (1S / cm) of the standard potassium
chloride solution used
Lipo: Conductivity value (#S / cm) of water used in preparing

the potassium chloride solution.

Analysis Procedure

Cells were washed with sample, then cells were immersed in
the sample and temperature was maintained at 25°C. Electrical
conductivity was measured repeatedly, mean value was calculated

and EC was estimated according to following formula:

Electrical conductivity (uS/ cm) = CxLx  (Equation 1)
Where, “C” is the cell constant;

“L.” is measured Electrical Conductivity Value (uS).

8. Water turbidity

Water turbidity was measured by using the standard protocol
of US Environmental Protection Agency (US EPA 1993). According
to that, samples were maintained at room temperature before
analysis and then mixed thoroughly for uniform dispersion of
solids. After the bubbles disappeared from the surface, the
sample was transferred to the turbidity-meter tube (Turbidity
Meter, Lamotte, Model 2008, USA). Reading on the meter was
recorded as nephelometric turbidity units (NTU’s).

9. Korean standard of effluent from livestock farm

Standard of wastewater from livestock farm

Environmental standard for water quality

Effluent to general area Effluent to special area” Effluent to public facility =~ River Laguna
BOD(mg/L) =120 =40 <30 <3 -
Total nitrogen(mg/L) =250 =120 =60 - =0.03
Total
o <100 <40 = <01 =04
phosphorous(mg/L)

YDrinking source
Source: Law for the preservation of water quality
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[II. RESULT AND DISCUSSION

At the end of April 2017, the BOD (Biological oxygen
demand) remained well below the standard limit by the Korean
government i.e. 30mg/1 at all the sites. Puddle 1 recorded the
highest BOD i.e. 5.1 followed by puddle 2 i.e. 4.6 mg/l. BOD
showed the same trend at the end of May 2017, where puddle
2 showed 8.8 mg/l followed by puddle 1 ie. 44 mg/l. And
succeeding at the end of June 2017, BOD followed same trend
as the preceding months being highest in Puddle 2 ie. 18.7
mg/1 followed by puddle 1 i.e. 14.3 mg/l. At the end of July
2017, site 1 showed the highest BOD i.e. 14.9 mg/l followed
by site 2 i.e. 11.7 mg/l and the site of main concern i.e. end
site showed 9.2 mg/l, which was falling under the standard
limit of <30 mg/l. At the end of August 2017, Puddle 1 and
2 showed the same trend as the preceding months, being
highest in puddle 2 i.e. 6.3 mg/l followed by puddle 1 i.e. 5.1
mg/l and the end site showed 1.6 mg/l that was well below the
standard limit. At the end of September 2017 the trend shifted
a little where site 2 showed the highest BOD ie. 9.7 mg/l
followed by site 1 ie. 5.9 mg/l while end site showed 1.6
mg/1, being well below the limit. At the end of October 2017,
BOD followed the same trend being highest in site 1 i.e. 17.2
mg/l followed by site 3 i.e. 14.6 mg/l, where end site showed
1.4 mg/l, being well below the limit.

At the end of April 2018, BOD was almost same at the all
sites and well below the limit. Same trend was carried forward
at the end of the May and June 2018. At the end of July 2018,
puddle 2 showed 7.8 mg/l followed by 1 i.e. 7.0 mg/l. At the
end of August 2018 also showed same trend i.e. highest in the
puddle 1 i.e. 6.6 mg/l. similarly, At the end of September 2018
also showed same trend where BOD was highest in puddle 1
ie. 6.0 mg/l.

At the end of April, May and June, total nitrogen followed
same trend and was in negligible amount at all sites. At the
end of July 2017, site 1 showed highest value i.e. 16.2 mg/l,
being well below the standard limit i.e. < 60mg/l. At the end
of August, all sites showed almost negligible total nitrogen. At
the end of September and October, it followed same trend
being highest in site 1 i.e. 252 mg/l because of fertilization.
But it remained well below the standard limit at the end zone,
which is water outlet to water bodies.

At the end of April, May and June 2018, total nitrogen
showed same trend at all sites as that of preceding year i.e.
almost negligible at all sites. At the end of July and August
2018, Puddlel showed the highest total nitrogen i.e. 6.0 mg/l.

At the end of April, May and June 2017, total phosphorous
was almost negligible at each site. At the end of July 2017,
it increased in site 1 i.e. up to 0.737. At the end of August

and September 2017, it followed same trend and was

Table 3. BOD (Biological oxygen demand) variation due to grazing across the goat farm during April- October 2017

and April-September 2018.

BOD (mg/L) Control Site 1 Site 2 Site 3 End Puddle 1 Puddle 2
April 0.9 0.6 0.9 1.1 1.0 5.1 4.6
May D D D D D 44 8.8
June D D D D D 14.3 18.7
2017 July D 14.9 1.7 4.0 9.2 35 7.8
August 1.8 2.0 1.6 2.4 1.6 5.1 6.3
September 24 5.9 9.7 1.6 1.6 5.1 3.0
October 22 17.2 13.1 14.6 1.4 3.2 2.7
April 1.1 1.1 1.1 2.0 -
May 0.9 1.3 0.3 2.3 -
June 0.1 1.0 1.2 5.1 -
2018
July 7.0 7.8
August 1.8 1.8 2.0 6.6
September 0.1 1.4 0.8 6.0

DSamples cannot collected due to dry weather
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Table 4. Variation in the total nitrogen due to grazing across the goat farm during April- October 2017 and

April-September 2018.

Total nitrogen

Control Site 1 Site 2 Site 3 End Puddle 1 Puddle 2
(mg/L)
April 1.1 0.2 0.3 04 0.2 1.0 8.0
May D D D D D 0.5 1.6
June 2D D D D D 0.9 1.7
2017 July D 16.2 4.0 1.2 4.1 0.5 1.5
August 0.6 0.6 0.5 0.8 0.5 1.0 2.1
September 1.8 6.4 6.3 0.6 03 1.1 0.9
October 0.6 252.0 55.0 77.4 0.2 0.3 0.5
April 0.6 0.3 - 0.9 0.8 -
May 0.3 2.1 - 0.7 0.8 -
June 0.1 1.0 - 1.2 5.1 -
2018 July 0.9 0.9 0.8 6.0
August 1.5 1.6 1.8 6.6
September 0.9 0.9 1.1 1.1

USamples cannot collected due to dry weather

Table 5. Variation in the total phosphorous due to grazing across the goat farm during April- October 2017 and

April-September 2018.

Total phosphorus (mg/L) Control Site 1 Site 2 Site 3 End Puddlel Puddle2
April 0.016 0.007 0.016 0.032 0.021 0.084 0.088
May = - = - = 0.049 0.220
June D b b D 0.093 0.190
2017 July D 0.737 0.167 0.165 0.335 0.043 0.177
August 0.011 0.016 0.011 0.077 0.019 0.081 0.192
September 0.172 0.110 0.087 0.062 0.021 0.106 0.078
October 0.056 None? 1.120 4.130 0.030 0.042 0.044
April 0.062 0.011 - 0.011 0.079 -
May 0.035 0.108 - 0.005 0.129 -
2018 June 0.010 0.042 - 0.044 0.213 -
July 0.552 0.228
August 0.055 0.154 0.169 0.185
September 0.035 0.109 0.113 0.129

YSamples cannot collected due to dry weather
ICannot measure due to large variation

negligible at each site. At the end of October 2017, site 3
showed a little higher total phosphorous i.e. 4.13 mg/l because
of fertilization.

At the end of April, May and June 2018, it showed almost
negligible reading at each site. At the end of July 2018, Puddle
1 showed highest total phosphorous i.e. 0.552 mg/l and in
succeeding months it was again negligible at each site.

At the end of April, May and June 2017, electrical conductivity
also showed same trend being highest at Puddle 1 and 2. At the
end of July 2017, Puddle 1 and site3 showed the highest
electrical conductivity i.e. 140 and 138 ps/m respectively. At the

end of August and September 2017, puddle 1 and 2 showed the
highest values i.e. 113 and 106 pgs/cm respectively at the end
of August and 134 and 101 us/cm respectively in September. At
the end of October 2017, electrical conductivity increased at all
sites except puddle 2 and control.

At the end of April 2018, puddle 1 showed the highest
electrical conductivity. At the end of May 2018, site 1 and
control showed the highest electrical conductivity i.e. 110 and
105 ps/cm, respectively. At the end of June, July, August and
September 2018, puddle 1

conductivity in all the months.

showed the highest electrical
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Table 6. Variation in electrical conductivity due to grazing across the goat farm during April- October 2017 and
April-September 2018.

Electrical conductivity(zS/cm)  Control Site 1 Site 2 Site 3 End Puddlel Puddle2
April 48 53 56 68 80 99 95
May b D D D D 111 104
June D D D b D 120 104
2017 July = 110 97 138 111 140 102
August 46 56 59 85 80 113 106
September 52 82 84 99 98 134 101
October 49 208 110 164 106 142 99
April 49 58 59 97
May 105 110 38 104
June 45 69 70 91
2018 July 104 96
August 43 58 59 79
September 44 72 66 73

DSamples cannot collected due to dry weather

Table 7. Variation water Turbidity due to grazing across the goat farm during April- October 2017 and April-September 2018.

Water turbidity

Control Site 1 Site 2 Site 3 End Puddlel Puddle2
(NTU)
April 3.8 1.2 3.1 8.4 2.5 21.4 4.5
May D D D D D 16.9 12.7
June D D D D D 14.0 8.2
2017 July D 811.0 315.0 109.0 271.0 7.7 10.9
August 2.8 4.5 2.7 17.3 3.6 9.7 20.5
September 99.4 156.0 342.0 11.0 5.8 21.7 11.0
October 7.7 9470.0 2440.0 3100.0 8.0 10.6 10.0
April 14.1 1.2 22 5.6
May 6.0 30.3 1.1 7.5
June 3.6 11.8 16.1 25.5
2018 July 25.8 12.3
August 414 51.6 59.5 28.8
September 9.2 31.6 31.8 18.0
YSamples cannot collected due to dry weather
This parameter showed same trend at the end of April, May Conclusion

and June 2017, being highest in puddle 1. At the end of July
2017, site 1 and site 2 showed the highest turbidity. At the end
of August, it was same at every site. At the end of September
2017, site 2 and 1 showed the highest water turbidity. At the
end of October 2017, site 1, 2 and 3 showed the highest water
turbidity, respectively as that was grazing period.

At the end of April, May, June and July 2018, it was same
at every site and negligible. At the end of august 2018, end
and site 1 showed the highest water turbidity and At the end

of September 2018, it decreased to almost negligible value.

Seasonal goat grazing at moderate stocking rates in open
alpine grasslands bisected by rain & runoff fed streams
contributed some effluents to the stream, but that contribution
was well below the standard limit of effluents being enforced
by Government of Korea. The measured physical, chemical
and microbial parameters of surface water indicated minor,
local influence on water quality during the grazing period.
Based on our study having moderate stocking rates and better
grazing practices, permanent removal of grazing animals from
the grasslands does not seem justified now for water quality

maintenance.
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Moreover, our study can provide a scientific reference for
the local land use optimization and pollution control and assist
the formulation of policies for coordinating the water resource
exploitation and protection.

Furthermore, Water quality is related to variety of factors
related a variety of factors such as climate, precipitation and
landscape management. So there is a need to refine the method
and indicators to deeply reveal the reasons causing water

quality change.

IV. ACKNOWLEDGEMENTS

This work was carried out with the support of “Cooperative
Research Program for Agriculture Science & Technology Development
(Project No. PJ012592022018)” Rural Development Administration,
Republic of Korea.

V. REFERENCES

APHA, AWWA, WEF, Standard Methods for Examination of Water and
Wastewater. 21th (2005)
Bae, J.S., Joo, R'W. and Kim, Y.S. 2012. Forest transition in South
Korea: Reality, path and drivers. Land Use Policy. 29:198-207.
Ball, D.M.,, Hoveland, C.S. and Lacefield, G.D. 2002. Southern forages.
Potash and Phosphate Inst. And the Foundation for Agronomic Res.,
Norcross, GA.

Carling, P.A. 1983. Threshold of coarse sediment transport in broad and
narrow natural streams. Earth Surface Processes Landforms. 8:1-18.

DIN EN-1, 2, “Determination of Biochemical Oxygen Demand of Water
after Days”, (2005)

FAO. 2013. FAOSTAT database. http://faostat.fao.org/site/291/
default.aspx.

Griffiths, G.A. 1982. Spatial and temporal variability in suspended

sediment yields of North Island basins, New Zealand. Water
Resource Bull. 18:575-584.

Gyssels, G., Poesen, J., Bochet, E. and Li, Y. 2005. Impact of plant roots
on the resistance of soils to erosion by water: a review. Progress in
Physical Geography. 29:189-217.

Hubbard, R.K., Thomas, D.L., Leonard, R.A. and Butler, J.L. 1987.
Surface runoff and shallow groundwater quality as affected by
center pivot applied dairy cattle wastes. Trans. Am. Soc. Ag. Eng.
30:430-437.

JIS K 0400-21-10, “BODS5”, Japan Standards Association, (2005)

Korea Forest Service, 2013, Korean forests at a glance.

Love, L.D. 1958. Rangeland watershed management. Pages 198-200 in
Proc. Soc. Foresters, Salt Lake City, UT

Loveland, T.R., Reed, B.C., Brown, J.F., Ohlen, D.O., Zhu, Z., Yang, L.
and Merchant, J.W. 2000. Development of a global land cover
characteristics database and IGBP DISCover from 1-km AVHRR
Data. International Journal of Remote Sensing. 21:1303-1330.

Naney, J.W., Kent, D.C., Smith, S.J. and Webb, B.B. 1987. Variability
of ground-water quality under sloping agricultural watersheds in
Oklahoma. In Proc. Symp. on Monitoring, Modeling, and Mediating
Water Q7uality. Am. Water Resources Assoc., Bethesda, MD.

Neff, E.L. 1982. Chemical quality and sediment content of runoff water
from southeastern Montana rangeland. J. Range Manage. 35:130-132.

Rim-Rukeh, A. 2013. Physico-chemical and biological characteristics of
stagnant surface water bodies (Ponds and Lakes) used for drinking
and domestic purposes in Niger Delta, Nigeria. J. Env. Protection.
4:920-928.

Sharpley, A.N., Smith, S.J. and Naney, J.W. 1987. Environmental impact
of agricultural N and phosphorus use. J. Agric. Food Chem.
35:812-817.

US EPA 120.1, “Specific Conductance (UMhos at 25°C)”, EPA, (1982)

US EPA 841-B-97-003, & quot; Volunteer Stream Monitoring: A
Methods Manual. & Quot; EPA, (1997)

US EPA Method 405.1, “Biochemical Oxygen Demand (5 days, 20°C)”,
EPA, (1974)

(Received : November 1, 2018 | Revised : November 22, 2018 |

Accepted : November 22, 2018)

- 356 —




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /2008SeoulNamsanB
    /2008SeoulNamsanEB
    /2008SeoulNamsanL
    /2008SeoulNamsanM
    /2008SeoulNamsanvert
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeDevanagari-Bold
    /AdobeDevanagari-BoldItalic
    /AdobeDevanagari-Italic
    /AdobeDevanagari-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeNaskh-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /Algerian
    /Aller
    /Aller-Bold
    /Aller-BoldItalic
    /AllerDisplay
    /Aller-Italic
    /Aller-Light
    /Aller-LightItalic
    /AmiR-HM
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AntiqueOlive-Bold
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Aristocrat
    /Ariston
    /AritaSans-Bold
    /AritaSans-Light
    /AritaSans-Medium
    /AritaSans-SemiBold
    /AritaSans-Thin
    /ARJULIAN
    /AuctionGothicBold
    /AuctionGothicLight
    /AuctionGothicMedium
    /AvantGarde-Demi
    /AvantGardeITCTTDemi
    /Bahnschrift
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellBottom.Laser
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Belphebe
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Binggrae
    /Binggrae-Bold
    /BinggraeII
    /BinggraeII-Bold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candice
    /CandyBitsBT-Regular
    /CandyCaneUnregistered
    /CankerSore
    /Canon
    /CarpalTunnel
    /CarrickRegular
    /CassattaZig
    /Castellar
    /CastiglioneFont
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-LightIt
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /Colaborate-Bold
    /Colaborate-Light
    /Colaborate-Medium
    /Colaborate-Regular
    /Colaborate-Thin
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Crayon
    /CurlzMT
    /CwritB
    /CwritL
    /CwritM
    /CwritUL
    /Daum_Regular
    /Daum_SemiBold
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dinbla
    /Dinbol
    /DIN-Bold
    /Dinlig
    /Dinmed
    /DINPro-Medium
    /DINPro-Regular
    /Dinreg
    /DokChampa
    /Dotum
    /DotumChe
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /DXRESB-KSCpc-EUC-H
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EncodeSans-Black
    /EncodeSans-Bold
    /EncodeSansCompressed-Black
    /EncodeSansCompressed-Bold
    /EncodeSansCompressed-ExtraBold
    /EncodeSansCompressed-ExtraLight
    /EncodeSansCompressed-Light
    /EncodeSansCompressed-Medium
    /EncodeSansCompressed-Regular
    /EncodeSansCompressed-SemiBold
    /EncodeSansCompressed-Thin
    /EncodeSansCondensed-Black
    /EncodeSansCondensed-Bold
    /EncodeSansCondensed-ExtraBold
    /EncodeSansCondensed-ExtraLight
    /EncodeSansCondensed-Light
    /EncodeSansCondensed-Medium
    /EncodeSansCondensed-Regular
    /EncodeSansCondensed-SemiBold
    /EncodeSansCondensed-Thin
    /EncodeSans-ExtraBold
    /EncodeSans-ExtraLight
    /EncodeSans-Light
    /EncodeSans-Medium
    /EncodeSansNarrow-Black
    /EncodeSansNarrow-Bold
    /EncodeSansNarrow-ExtraBold
    /EncodeSansNarrow-ExtraLight
    /EncodeSansNarrow-Light
    /EncodeSansNarrow-Medium
    /EncodeSansNarrow-Regular
    /EncodeSansNarrow-SemiBold
    /EncodeSansNarrow-Thin
    /EncodeSans-Regular
    /EncodeSans-SemiBold
    /EncodeSans-Thin
    /EncodeSansWide-Black
    /EncodeSansWide-Bold
    /EncodeSansWide-ExtraBold
    /EncodeSansWide-ExtraLight
    /EncodeSansWide-Light
    /EncodeSansWide-Medium
    /EncodeSansWide-Regular
    /EncodeSansWide-SemiBold
    /EncodeSansWide-Thin
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra-Bold
    /Euclid-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroBatang
    /EuroDotum
    /EuroGulim
    /EuroGungso
    /EuroRoman
    /EuroRomanOblique
    /EuroSig
    /EurostileBold
    /EurostileRegular
    /ExpoM-HM
    /FangSong
    /FelixTitlingMT
    /FertigoPro-Regular
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSY--SURROGATE-0
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GodoB
    /GodoM
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2bdaB
    /H2bdrM
    /H2brmB
    /H2brmL
    /H2brmM
    /H2bulB
    /H2bulL
    /H2bulM
    /H2cjiA
    /H2cjiB
    /H2cswB
    /H2cswE
    /H2cswM
    /H2cysB
    /H2cysL
    /H2cysM
    /H2dnkL
    /H2drrB
    /H2drrM
    /H2gprB
    /H2gprM
    /H2gpsM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrL
    /H2gtrM
    /H2gttB
    /H2hdkB
    /H2hdkM
    /H2hdrB
    /H2hdrM
    /H2hsrM
    /H2inyB
    /H2inyL
    /H2inyM
    /H2kanL
    /H2kgsB
    /H2kgsE
    /H2kgsL
    /H2kgsM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjrL
    /H2mjrM
    /H2mjrU
    /H2mjsB
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2mkrB
    /H2mppB
    /H2mppL
    /H2mprB
    /H2mptB
    /H2mptE
    /H2mptM
    /H2ngtM
    /H2pirL
    /H2popB
    /H2popL
    /H2popM
    /H2porB
    /H2porL
    /H2porM
    /H2rosM
    /H2sa1M
    /H2samB
    /H2samL
    /H2samM
    /H2sanL
    /H2sanM
    /H2snrB
    /H2sorB
    /H2supB
    /H2supE
    /H2supL
    /H2supM
    /H2t1SE
    /H2t2SB
    /H2t2SE
    /H2t2SL
    /H2t2SM
    /H2ta1B
    /H2ta1L
    /H2ta1M
    /H2ta2B
    /H2ta2L
    /H2ta2M
    /H2wulE
    /H2wulL
    /H2wulM
    /H2yerB
    /H2yerM
    /H2yoyB
    /H2yoyL
    /H2yoyM
    /H2ysrM
    /HaanBaekjeB
    /HaanBaekjeM
    /HaanCjaB
    /HaanCjaL
    /HaanCjaM
    /HaanSaleB
    /HaanSaleM
    /HaansoftBatang
    /HaansoftDotum
    /HaanSollipB
    /HaanSollipM
    /HaanSomangB
    /HaanSomangM
    /HaanYGodic23
    /HaanYGodic24
    /HaanYGodic25
    /HaanYHeadB
    /HaanYHeadL
    /HaanYHeadM
    /Haettenschweiler
    /HalloweenMatch
    /HamLakeRegular
    /Handmedown
    /HarlowSolid
    /Harrington
    /HCRBatang
    /HCRBatang-Bold
    /HCRBatangExt
    /HCRDotum
    /HCRDotum-Bold
    /HCRDotumExt
    /HeadlineR-HM
    /Helvetica
    /Helvetica33-ExtendedThin
    /Helvetica43-ExtendedLight
    /Helvetica53-Extended
    /Helvetica57-Condensed
    /Helvetica63-ExtendedMedium
    /Helvetica65-Medium
    /Helvetica73-ExtendedBold
    /Helvetica75-Bold
    /Helvetica83-ExtendedHeavy
    /Helvetica93-ExtendedBlack
    /Helvetica95-Black
    /Helvetica-BlackOblique
    /Helvetica-Compressed
    /Helvetica-CondBlkObl
    /Helvetica-CondBoldObl
    /Helvetica-CondensedBold
    /Helvetica-CondLtObl
    /Helvetica-ExtraCompressed
    /HelveticaFractions
    /HelveticaFractions-Bold
    /HelveticaInserat
    /Helvetica-Light
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /HelveticaNarrowBoldLefty
    /Helvetica-Narrow-BoldOblique
    /HelveticaNarrowLefty
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-MediumExtOblique
    /Helvetica-Normal
    /Helvetica-Oblique
    /HelveticaRounded-BlackOblique
    /HelveticaRounded-BoldOblique
    /HelveticaRounded-CondBoldObl
    /Helvetica-UltraCompressed
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HiTelSupBase
    /HiTelWulTitle
    /HMKBP
    /HMKBS
    /HoboStd
    /HoeflerText-Black
    /HoloLensMDL2Assets
    /HYBackSong-Bold
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Bold
    /HYGothic-Extended
    /HYGoThic-Extra
    /HYGoThic-Light
    /HYGoThic-Medium
    /HYgprM
    /HYGraPhic-Bold
    /HYGraPhic-Medium
    /HYgsrB
    /HYgtrE
    /HYGungSo-Bold
    /HYhaeseo
    /HYHaeSo-Extended
    /HYHaeSo-Medium
    /HYHeadLine-Bold
    /HYHeadLine-Medium
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Light
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokGak-Bold
    /HYMokPan-Bold
    /HYMokPan-Light
    /HYmprL
    /HYMyeongJo-Bold
    /HYMyeongJo-Extra
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPillGi-Light
    /HYPMokGak-Bold
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYPop-Medium
    /HYporM
    /HYPost-Bold
    /HYPosT-Light
    /HYPosT-Medium
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYSeNse-Bold
    /HYSeNse-Light
    /HYShortSamul-Bold
    /HYShortSamul-Light
    /HYShortSamul-Medium
    /HYSinGraPhic-Medium
    /HYSinMun-MyeongJo
    /HYSinMyeongJo-Bold
    /HYSinMyeongJo-Medium
    /HYSMyeongjo-Extended
    /HYsnrL
    /HYSooN-MyeongJo
    /HYsupB
    /HYsupM
    /HYSymbolA
    /HYSymbolB
    /HYSymbolC
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJaFull-Medium
    /HYTaJa-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYTeBack-Bold
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeaSo-Medium
    /HYYeatGul-Bold
    /HYYeatGul-Medium
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /JavaneseText
    /Jokerman-Regular
    /JuiceITC-Regular
    /KachbalL
    /KaiTi
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KoPubBatangBold
    /KoPubBatangLight
    /KoPubBatangMedium
    /KoPubDotumBold
    /KoPubDotumLight
    /KoPubDotumMedium
    /KoreanDREAM1-R
    /KoreanDREAM2-R
    /KoreanDREAM3-R
    /KoreanDREAM4-R
    /KoreanDREAM5-R
    /KoreanDREAM6-R
    /KoreanDREAM7-R
    /KoreanTBSM-R
    /KoreanUP-R
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LidoSTF
    /LidoSTF-Bold
    /LidoSTF-BoldItalic
    /LidoSTFCondensed
    /LidoSTFCondensed-Bold
    /LidoSTF-Italic
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothic-Semilight
    /Marlett
    /MaturaMTScriptCapitals
    /Mbongl
    /Mbonjb
    /Mbonjl
    /Mbonjm
    /MCgdja
    /MCgdjb
    /MCgdk
    /MCgds
    /MCgdt
    /MCgdtk
    /MCmjk
    /MCmjs
    /MCmjta
    /MCmjtb
    /MCmjtk
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /MesquiteStd
    /Mgonsm
    /MHunmin
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /Mistral
    /Mkdol
    /Mkgd
    /Mla
    /Mmj
    /Modern-Regular
    /Moebius
    /Moebius-Bold
    /MoebiusKorea-Bold
    /MoebiusKorea-Regular
    /MoeumTR-HM
    /MogfilM
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /Mpen
    /Mpost
    /MS-Gothic
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /MyriadArabic-Bold
    /MyriadArabic-BoldIt
    /MyriadArabic-It
    /MyriadArabic-Regular
    /MyriadHebrew-Bold
    /MyriadHebrew-BoldIt
    /MyriadHebrew-It
    /MyriadHebrew-Regular
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NanumBarunGothic
    /NanumBarunGothicBold
    /NanumBarunGothicLight
    /NanumBarunGothicUltraLight
    /NanumBarunpen
    /NanumBarunpen-Bold
    /NanumBrush
    /NanumGothic
    /NanumGothicBold
    /NanumGothicExtraBold
    /NanumGothicLight
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NanumMyeongjoExtraBold
    /NanumMyeongjoOTF
    /NanumMyeongjoOTFBold
    /NanumMyeongjoOTFExtraBold
    /NanumPen
    /NanumSquareB
    /NanumSquareEB
    /NanumSquareL
    /NanumSquareR
    /NanumSquareRoundB
    /NanumSquareRoundEB
    /NanumSquareRoundL
    /NanumSquareRoundR
    /Narkisim
    /NemoB
    /NemoL
    /NemoM
    /NemoXB
    /NewGulim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NotoSansCJKjp-Medium
    /NotoSansCJKkr-Black
    /NotoSansCJKkr-Bold
    /NotoSansCJKkr-DemiLight
    /NotoSansCJKkr-Light
    /NotoSansCJKkr-Medium
    /NotoSansCJKkr-Regular
    /NotoSansCJKkr-Thin
    /NotoSerifCJKjp-Black
    /NotoSerifCJKjp-Bold
    /NotoSerifCJKjp-ExtraLight
    /NotoSerifCJKjp-Light
    /NotoSerifCJKjp-Medium
    /NotoSerifCJKjp-Regular
    /NotoSerifCJKjp-SemiBold
    /NotoSerifCJKkr-Black
    /NotoSerifCJKkr-Bold
    /NotoSerifCJKkr-ExtraLight
    /NotoSerifCJKkr-Light
    /NotoSerifCJKkr-Medium
    /NotoSerifCJKkr-Regular
    /NotoSerifCJKkr-SemiBold
    /NSimSun
    /NuevaStd-Bold
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuevaStd-Italic
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PianoB
    /PianoL
    /PianoM
    /Playbill
    /PMingLiU-ExtB
    /PNHCartoon
    /PoorRichard-Regular
    /PoplarStd
    /PostB
    /PostL
    /PostM
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /PyunjiR-HM
    /RageItalic
    /Ravie
    /Rix_LemonadeM
    /RixAfricaB
    /RixAfricaL
    /RixAfricaM
    /RixBGEB
    /RixBGM
    /RixBlackBearB
    /RixBrindledCowB
    /RixButterflyB
    /RixButterflyM
    /RixCatL
    /RixCatM
    /RixCatSofaM
    /RixCheetahB
    /RixCheetahL
    /RixCheetahM
    /RixCoffeeB
    /RixCoffeeL
    /RixCoffeeM
    /RixComingsoonB
    /RixComingsoonM
    /RixCupidB
    /RixDalmatianM
    /RixDearGiraffeM
    /RixDiaryB
    /RixDiaryL
    /RixDiaryM
    /RixDictationB
    /RixDictationM
    /RixDogM
    /RixDokdo
    /RixEggFriM
    /RixErasergB
    /RixErasergL
    /RixErasergM
    /RixErasermB
    /RixErasermL
    /RixErasermM
    /RixFair
    /RixFantasticL
    /RixFantasticM
    /RixFlowerB
    /RixFreestyleM
    /RixFreestyleMPRO
    /RixFreshmanB
    /RixFreshmanL
    /RixFreshmanM
    /RixGamgijosimhaeM
    /RixGiraffeM
    /RixGoB
    /RixGoEB
    /RixGoL
    /RixGoM
    /RixGoMaejumM
    /RixGrimmB
    /RixGrimmL
    /RixGrimmM
    /RixHappyVirusM
    /RixHeadB
    /RixHeadEB
    /RixHeadL
    /RixHeadM
    /RixHeartM
    /RixJGoB
    /RixJGoL
    /RixJGoM
    /RixJJanguB
    /RixJJanguL
    /RixJJanguM
    /RixLemonadeB
    /RixLimeorangeB
    /RixLimeorangeM
    /RixLizardL
    /RixLizardM
    /RixLoveAngelM
    /RixLoveLetterL
    /RixMagicianB
    /RixMarshmallowB
    /RixMarshmallowL
    /RixMarshmallowM
    /RixMelangchollyM
    /RixMGoB
    /RixMGoL
    /RixMGoM
    /RixMGoPB
    /RixMGoPEB
    /RixMGoPL
    /RixMGoPM
    /RixMindureL
    /RixMindureM
    /RixMiniHeartB
    /RixMjB
    /RixMjEB
    /RixMjL
    /RixMjM
    /RixMMjM
    /RixMoonB
    /RixMoonL
    /RixMoonM
    /RixOctloveB
    /RixOctloveL
    /RixOctloveM
    /RixPark01
    /RixPark02
    /RixPark03
    /RixPictureDiaryM
    /RixPierrotL
    /RixPigB
    /RixPigL
    /RixPigM
    /RixPinkRibbonM
    /RixPolarBearB
    /RixPolarBearM
    /RixPrinceB
    /RixPrinceL
    /RixPrinceM
    /RixPrincessLoveM
    /RixRobotB
    /RixSquirrelB
    /RixSquirrelL
    /RixSquirrelM
    /RixSunM
    /RixSweetChocoB
    /RixSweetChocoL
    /RixSweetChocoM
    /RixTapDanceB
    /RixTapDanceL
    /RixTapDanceM
    /RixVitaB
    /RixVitaL
    /RixVitaM
    /RIXVKOREA
    /RixWansoM
    /RixWonderLandB
    /RixWonderLandL
    /RixWonderLandM
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /San02B
    /San02L
    /San02M
    /San60B
    /San60L
    /San60M
    /San60R
    /San60SB
    /SanBgB
    /SanBgL
    /SanBgM
    /SanBiB
    /SanBiL
    /SanBiM
    /SanBkB
    /SanBkL
    /SanBkM
    /SanBkX
    /SanBoB
    /SanBoL
    /SanBoM
    /SanBrB
    /SanBrM
    /SanBsB
    /SanBsL
    /SanBsU
    /SanCnB
    /SanCnL
    /SanCnM
    /SanCrB
    /SanCrK
    /SanCrL
    /SanDaB
    /SanDaL
    /SanDaM
    /SandArB
    /SandArL
    /SandArM
    /SandArXB
    /SandAtB
    /SandAtL
    /SandAtM
    /SandAtXB
    /SanDaU
    /SandEgB
    /SanDfB
    /SanDfS
    /SanDfT
    /SandJg
    /SandKg
    /SandKm
    /SandMtB
    /SandMtL
    /SandMtM
    /SandSaB
    /SandSaL
    /SandSaM
    /SanDsL
    /SanDsM
    /SandSm
    /SandSpB
    /SandSpL
    /SandSpM
    /SandTg
    /SandTm
    /SanDungunB
    /SanDungunL
    /SanDungunM
    /SanDungunR
    /SanDungunSB
    /SanEgL
    /SanEgM
    /SanGw
    /SanHgB
    /SanHgL
    /SanHgM
    /SanIgB
    /SanIgL
    /SanIgM
    /SanIgXB
    /SanJs
    /SanKbB
    /SanKbL
    /SanKbM
    /SanKsB
    /SanKsL
    /SanKsM
    /SanMcB
    /SanMcL
    /SanMcU
    /SanMogfilB
    /SanMogfilL
    /SanMogfilM
    /SanMrB
    /SanMrJ
    /SanMrL
    /SanMrM
    /SanMsB
    /SanMsL
    /SanMsM
    /SanMuB
    /SanMuL
    /SanMuM
    /SanNsB
    /SanNsM
    /SanOy
    /SanPkB
    /SanPkL
    /SanPkM
    /SanPuB
    /SanPuW
    /SanSfB
    /SanSfL
    /SanSfU
    /SanSg
    /SanSk
    /SanSrB
    /SanSrL
    /SanSrM
    /SanStB
    /SanStL
    /SanStM
    /SanSwB
    /SanSwL
    /SanSwM
    /SanWi
    /SanYb
    /SanYs
    /Schrift
    /ScriptMTBold
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /SeoulHangangEB
    /SeoulHangangL
    /SeoulHangangM
    /SeoulNamsanB
    /SeoulNamsanEB
    /SeoulNamsanL
    /SeoulNamsanM
    /SeoulNamsanvert
    /SHeadG
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaBanner-BoldItalic
    /SitkaBanner-Italic
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaDisplay-BoldItalic
    /SitkaDisplay-Italic
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaHeading-BoldItalic
    /SitkaHeading-Italic
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSmall-BoldItalic
    /SitkaSmall-Italic
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaSubheading-BoldItalic
    /SitkaSubheading-Italic
    /SitkaText
    /SitkaText-Bold
    /SitkaText-BoldItalic
    /SitkaText-Italic
    /SketchB
    /SketchL
    /SketchM
    /SnapITC-Regular
    /StempelGaramond-Roman
    /Stencil
    /StencilStd
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /THEJung130
    /THEJung140
    /THEJung150
    /THEJung170
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /ToodamB
    /ToodamL
    /ToodamM
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSTNamr
    /TSTPenC
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypewriteB
    /TypewriteL
    /TypewriteM
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Uri
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WKFixd
    /WKGothic
    /WKGungche
    /WKHamBak
    /WKJongPukgul
    /WKLChongbong
    /WKLGothic
    /WKLGwangmyong
    /WKMunHwa
    /WKPukgul
    /WKRGothic
    /WKSaenal
    /WKTrChongBong
    /WKTrGothic
    /WKWChongbong
    /WKWGothic
    /WKWGwangmyong
    /WKWYeso
    /WKYePukgul
    /YBatang120
    /YDI2002
    /YDIAsphaltB
    /YDIAsphaltL
    /YDIBaekB
    /YDIBingB
    /YDIBingL
    /YDIBirdB
    /YDIBirdL
    /YDIBirdM
    /YDIBlueB
    /YDIBlueEB
    /YDIBlueL
    /YDIBlueM
    /YDIBoramB
    /YDIBoramL
    /YDIChbinB
    /YDIChbinL
    /YDIChbinM
    /YDIChooB
    /YDIChooL
    /YDIChooM
    /YDIChunB
    /YDIChungB
    /YDIChungCB
    /YDIChungL
    /YDIChungM
    /YDIChunL
    /YDIChunM
    /YDICMjoB
    /YDICMjoL
    /YDICMjoM
    /YDICosB
    /YDICosD
    /YDICosL
    /YDICrounB
    /YDICrounM
    /YDICseriB
    /YDICstreB
    /YDICstreL
    /YDICstreM
    /YDICstreUL
    /YDIDanB
    /YDIDanL
    /YDIDanM
    /YDIFadeB
    /YDIFadeL
    /YDIFadeM
    /YDIFallB
    /YDIFallL
    /YDIFallM
    /YDIGalB
    /YDIGalL
    /YDIGasiIIM-KSCpc-EUC-H
    /YDIGirlB
    /YDIGirlL
    /YDIGirlM
    /YDIGoinB
    /YDIGoinL
    /YDIGoinM
    /YDIGoldB
    /YDIGoldL
    /YDIGoldM
    /YDIGomB
    /YDIGomL
    /YDIGomM
    /YDIGukB
    /YDIGukL
    /YDIGukM
    /YDIGurmB
    /YDIGurmL
    /YDIGurmM
    /YDIHoopM-KSCpc-EUC-H
    /YDIHoopwM-KSCpc-EUC-H
    /YDIHSalB
    /YDIHSalL
    /YDIHSalM
    /YDIHsangIIB
    /YDIHsangIIL
    /YDIHsangIIM
    /YDIIrisB
    /YDIIrisL
    /YDIIrisM-KSCpc-EUC-H
    /YDIJininB
    /YDIJininL
    /YDIJininM
    /YDIManB
    /YDIManL
    /YDIManM
    /YDIMatrix01
    /YDIMatrix02
    /YDIMatrix03
    /YDIMatrix04
    /YDIMatrix05
    /YDIMatrix06
    /YDIMatrix07
    /YDIMatrix08
    /YDIMokB
    /YDIMokL
    /YDIMokM
    /YDIMonoB
    /YDIMonoL
    /YDIMonoM
    /YDINeoulB
    /YDINeoulL
    /YDINeoulM
    /YDIOffmB
    /YDIOffmL
    /YDIPaintB
    /YDIPaintL
    /YDIPaintM
    /YDIPinoB
    /YDIPinoL
    /YDIPinoM
    /YDISnailB
    /YDISnailL
    /YDISnailM
    /YDISolB
    /YDISolL
    /YDISolM-KSCpc-EUC-H
    /YDISongB
    /YDISongL
    /YDISongM
    /YDISprIIB
    /YDISprIIL
    /YDISprIIM
    /YDISumB
    /YDISumL
    /YDISumM
    /YDITMjoM
    /YDIWebDotum
    /YDIWebYGO110
    /YDIWebYGO120
    /YDIWebYGO130
    /YDIWebYGO140
    /YDIWebYGO150
    /YDIWindM-KSCpc-EUC-H
    /YDIWinIIB
    /YDIWinIIL
    /YDIWinIIM
    /YDIWriSin
    /YDIYahwaB
    /YDIYahwaL
    /YDIYahwaM
    /YDIYGO110-KSCpc-EUC-H
    /YDIYGO120-KSCpc-EUC-H
    /YDIYGO130-KSCpc-EUC-H
    /YDIYGO140-KSCpc-EUC-H
    /YDIYGO150-KSCpc-EUC-H
    /YDIYGO160-KSCpc-EUC-H
    /YDIYGO310
    /YDIYGO320
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYMjO110
    /YDIYMjO120-KSCpc-EUC-H
    /YDIYMjO130
    /YDIYMjO140
    /YDIYMjO150
    /YDIYMjO160
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO310
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDIYSin
    /YDIYuroB
    /YDIYuroL
    /YDIYuroM
    /YDSAH
    /YDSDJ
    /YDSHO
    /YDSHS
    /YDSMJ
    /YDSSH
    /YDVYGO11
    /YDVYGO115
    /YDVYGO12
    /YDVYGO125
    /YDVYGO13
    /YDVYGO135
    /YDVYGO14
    /YDVYGO145
    /YDVYGO15
    /YDVYGO155
    /YDVYGO16
    /YDVYGO165
    /YDVYGO22
    /YDVYGO23
    /YDVYGO24
    /YDVYGO25
    /YDVYGO31
    /YDVYGO32
    /YDVYGO33
    /YDVYGO34
    /YDVYGO35
    /YDVYGO36
    /YDVYGO520
    /YDVYGO530
    /YDVYGO540
    /YDVYGO550
    /YDVYMjO11
    /YDVYMjO115
    /YDVYMjO12
    /YDVYMjO125
    /YDVYMjO13
    /YDVYMjO135
    /YDVYMjO14
    /YDVYMjO145
    /YDVYMjO15
    /YDVYMjO155
    /YDVYMjO16
    /YDVYMjO165
    /YDVYMjO22
    /YDVYMjO23
    /YDVYMjO24
    /YDVYMjO31
    /YDVYMjO32
    /YDVYMjO33
    /YDVYMjO34
    /YDVYMjO35
    /YDVYMjO36
    /YDVYMjO42
    /YDVYMjO44
    /YDVYMjO45
    /YDVYMjO520
    /YDVYMjO530
    /YDVYMjO540
    /YDVYMjO550
    /YetR-HM
    /YGO115
    /YGO520
    /YGO530
    /YGO540
    /YGO550
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBLOCKMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YjINITIALPOSITIVEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /Ymjo420
    /Ymjo440
    /Ymjo450
    /YMjO520
    /YMjO530
    /YonseiB
    /YonseiL
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.20000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.20000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


