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Assessment of Water Quality and Pollutant Loads on Agricultural Watershed in
Jeonbuk Province

Mi-Jeong Uhm’, Young-Hun Moon", Byung-Koo Ahn", and Yong-Kyu Shin (Vegetables Research Institute, Jeollabuk-
do Agricultural Research and Extension Services, Gochang 585-863, Korea, "Division of Eco-Agricultural Research,
Jeonbuk-do Agricultural Research and Extension Service, Iksan 570-140, Korea)

ABSTRACT: This study was conducted to evaluate water quality and pollutant loads on small agricultural
watershed in Jeonbuk province. The EC level of investigated watershed ranged from 0.07 to 0.52 dS/m,
BOD level ranged from 0.1 to 5.0 mg/L, and CODc; level ranged from 0.6 to 17.7 mg/L. As above, con-
tents of water quality indicators c0¥+ened v2v+ide range, but each indicator was alike in mean content every
other year. The contents of EC, Ca”, Mg", K and Na were decreased in rainy season, but the contents
of BOD, COD¢, CODwyn, T-N and T-P were not greatly different as compared to dry season. And high
content of SS showed substantial sediments near the surface flow out and influence on water system in
rainy season. The pollutant loads measured in terminal of watershed were 9.6~757.9 kg/day for BOD, 51.2~
1418.5 kg/day for T-N and 0.3~44.7 kg/day for T-P. The pollutant loads of BOD, T-N and T-P in rainy
season increased several times as compared to dry season. In rainy season, watershed with more than 30%
in the proportion of paddy field to land showed relatively low discharge and pollutant loads in comparison
to watershed with less than 30% The discharge of watershed in rainy season increased 5.7times compared
with the dry season in watershed with less than 30% in the proportion of paddy field to land, whereas was
only 2.3times in watershed with more than 30% The comnrelation coefficient (R") of regression between dis-
charge and pollutant loads of T-N were higher than those of BOD and T-P.
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Fig. 1. Locations map of the sampling sites
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Table 1. Traits and land use of the watershed investigated in the study

System of flowing stream Land use(ha)

Code Stream Main 1st 2nd 3rd Length Area aﬁ:ﬁ;‘e ZISSZ Uo Grass

hame stream branch branch branch (km) (ha) (m) (%) Forest Paddy laer land Others

stream stream  stream

WS01 Woosan MKR  Woosan 12.0 4817 463 737 648 2,307 32 428 1,401
WS02  Dokbae MKR Jonju Samcheon Dokbae 53 1,700 1989 29.33 1,161 382 21 102 34
WS03 Bongseo MKR  Soyang  Bongseo 80 1,187 1399 2504 632 478 2 65 10
WS04 Gamgok DJR Wonpyeong Gamgok 12 1,374 440 975 363 295 404 121 192
WS05 Geumgu DJR Wonpyeong Geumgu 102 1,333 97.6 1838 623 262 254 88 106
WS06 Hangyo  DJR Jongup Hangyo 111 3,268 581 11.60 722 1458 342 477 269
WS07  Yongsan  DJR Jongup  Cheonwon Yongsan 9.1 2,896 1919 32.08 1,947 505 284 102 58
WS08 Chukhyeon DJR Chukhyeon 76 2,131 923 1681 789 833 158 222 128
WS09 Imsil SIR Imsil 152 2,058 3270 2639 1416 463 7 68 104
WS10 Dunnam  SJR Osu Dunnam 223 7504 3053 3327 5632 1580 27 122 144
WS11  Yulcheon  SJR Osu Yulcheon 153 7,241 2257 19.38 4,100 2,724 70 11 336
WS12 Gwangchi  SJR Yo Gwangchi 11.0 1983 1664 16.72 1,104 398 77 179 226
WS13  Ogyul SIR Yo Ogyul 13.0 2552 1703 1882 1,394 801 50 214 92
WS14 Songnae  SJR Yo Songnae 52 665 1186 14.12 353 110 45 70 87
WS15 Songdae  SJR Songdae 61 1685 1766 2484 938 482 27 71 167
WS16  Gyeong SIR Gyeong 205 132278 176.1 21.67 7,052 4271 706 496 752
WS17 Jinan GR Jinan 121 3,209 4761 3878 2,677 209 220 66 38
WS18  Jeoksang  GR Namdae Jeoksang 143 5923 4262 4249 4,746 615 463 69 30
WS19  Sanggok  GR  Namdae  Sanggok 142 5424 5473 48.60 4,754 206 302 34 127
WS20 Guryang GR  Guryang 312 16900 6458 365913525 703 272 433 967
WS21  Gyebuk GR Gyebuk 9.8 3928 5573 3489 3,193 177 341 93 124
WS22  Galgok  GGS Galgok 142 4,031 1181 1892 1,429 1,950 109 172 370
WS23  Yongsan  JJS Yongsan 6.3 952 100.1 3114 571 281 75 0 25
WS24 Gochang  JJS Gochang 127 7,026 1435 20.63 3,344 2567 264 234 617
Ave. 12.0 4,294 2312 2490 2,630 1,002 190 164 267

MKR, Mankyeong river; DJR, Dongjin river; SJR, Seomjin river; GR, Geum river; GGS, Glgok stream; JJS, Jujin stream

Table 2. Yearly variation of water quality in the agricultural watershed

EC DO BOD CODy, CODe; T-N TP SO& CI Ca* K Mg Na* SS

Division pH (dS/m) (mg/L)

Avg. 77 015 96 11 34 66 315 010 128 81 108 34 292 99 19.0
2003 Max. 93 052 159 37 8.3 177 667 043 245 282 226 79 652 394 947
Min. 70 0.07 63 01 1.1 0.6 096 0.00 6.1 0.9 2.8 1.1 119 3.8 0.9

Avg. 75 017 9.7 19 3.7 76 272 009 130 184 129 36 334 106 111
2005 Max. 88 048 138 5.0 7.8 157 1019 043 527 575 512 146 9.66 489 620
Min. 65 0.07 34 01 0.4 1.7 055 0.00 5.7 32 29 06 114 25 0.3

Avg. 75 017 101 11 3.6 72 297 007 127 132 142 44 314 117 3.1
2007 Max. 83 031 142 26 6.4 116 564 036 309 339 203 75 486 340 7.0
Min. 7.1 0.10 79 04 1.5 27 144 0.02 6.4 1.9 8.1 21 195 48 0.6
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Table 3. Seasonal variation of water quality in the agricultural watershed

EC DO BOD CODw, CODe T-N T-P SO CI

Ca® K Mg Na" SS

Division pH (dS/m)

(mg/L)

Avg. 78 018 109 1.8 3.8 7.5

295 008 141 143 135 41 311 11.7 112

Sea?;yl o Max. 9.6 048 169 66 87 191 663 038 527 463 300 146 7.12 489 630
Min. 70 008 76 02 04 06 069 000 57 17 48 15 158 36 03
Avg. 74 015 84 12 37 74 298 010 122 137 112 32 280 82 141
Rainy

» Max. 85 052 111 5.0 7.8 15.7
season
Min. 65 0.07 34 0.1 1.1 1.9

1019 043 325 451 512 82 966 384 620

136 002 54 09 28 06 114 25 05

Avg. 76 017 102 11 3.1 6.6
Max. 93 034 159 35 10.2 19.7
Min. 6.6 0.08 49 0.2 1.1 1.6

Dry
season 119

291 008 123 117 131 42 348 122 79
863 055 414 575 276 112 652 414 947
055 000 58 08 44 11 152 38 02

“Dry season I, April 2003, 2005 and 2007; "Rainy season, July 2003, 2005 and 2007; “Dry season II, October 2003, 2005

and 2007.
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Fig. 2. Changes of discharge and rainfall during survey

'03.07
'03.10
'05.04
'05.07
'05.10
'07.04
'07.07
'07.10

period.

1200
g 900 | (a) BOD
£ 600 |
[=]
o 300 | o ﬁ
1600
31200 | {— (b) T-N
ke
2 800
E 400 Ii_l
0 Al ==l 6
80
% 60 (C)T-P
s
2 40
e
0 iiil e = J Ii‘l‘.—i.
< ~ ~ < ~ (=]
S & € 3 5 2 3 5§ =
] ) ) " 7] [T} ~ ~ ~
S © © 9 o 9 8 9 @°

Fig. 3. Yearly variation of pollutant loads in the agri-
cultural watershed.
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Fig. 4. Comparison of pollutant loads in the agricultural
watershed.
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Fig. 5. Seasonal variation of pollutant loads in the agri-
cultural watershed (Dry season I, April 2003, 2005 and
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Table 4. Comparison of discharge and pollutant loads according to the proportion of paddy field to land

Division Area (ha) Discharge (m’/sec)  BOD (kg/day) T-N (kg/day) T-P (kg/day)

A B A B A B A B A B
Dry season I 1.42 0.77 196 99 436 201 125 39
Rainy season” 21,530 12,940 3.33 4.40 321 485 836 957 25.5 34.8
Dry season 1 1.19 0.88 137 67 300 181 9.8 2.6

A : Watershed with more than 30% in the proportion of paddy field to land (10 watersheds), B : Watershed with less
than 30% in the proportion of paddy field to land (14 watersheds), a)Dl'y season I, April 2003, 2005 and 2007; b)Rainy
season, July 2003, 2005 and 2007; C)Dry season II, October 2003, 2005 and 2007
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Fig. 6. Relationships between discharge (Q) and pollution loads of BOD, T-N, and T-P (**:
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significant at 1%).

Table 5. Comparison of relationships between discharge(Q) and pollution loads of BOD, T-N, and T-P in the agricultural

watershed.
Code BOD T-N T-P
Relationship R’ Relationship R’ Relationship R

WS01 BOD= 83.42Q"*"  0.9500 TN=210.24Q"*" 0.9464 TP= 2.897Q"**% 0.8588
WS02 BOD= 84.09Q"*7*  0.7893 TN=418.77Q" %" 0.9632 TP= 5516Q""* 0.9143
WS03 BOD= 47.09Q"*%  0.6280 TN=413.40Q" % 0.9711 TP= 4.580Q""* 0.8951
WS04 BOD= 7455Q"* 09121 TN=423.21Q"** 0.9733 TP= 9.976Q"** 0.9202
WS05 BOD=116.26Q"7*  0.8719 TN=299.88Q"'** 0.9726 TP=20.420Q"*® 0.8693
WS06 BOD=19251Q"7"*  0.6653 TN=440.06Q"** 0.7933 TP= 7.205Q" ! 0.7491
WS07 BOD= 85.84Q"**"  0.7075 TN=335.31Q" " 0.9473 TP= 3.977Q"** 0.8415
WS08 BOD=150.04Q"""*  0.8033 TN=291.25Q"** 0.9685 TP=12.514Q"*"™® 0.9040
WS09 BOD= 92.43Q"*"  0.8233 TN=189.15Q" "% 0.9934 TP= 5.830Q"'™! 0.9505
WS10 BOD= 73.24Q"""  0.8220 TN=123.15Q""* 0.9294 TP= 2.280Q""** 0.7175
WS11 BOD= 66.50Q""  0.6553 TN=139.10Q"""*¥ 0.9677 TP= 3.423Q""** 0.8116
WS12 BOD=160.40Q™*  0.7289 TN=265.19Q" " 0.9806 TP=15.226Q"*¥ 0.9801
WS13 BOD= 65.26Q"77°  0.6328 TN=149.96Q"** 0.9596 TP= 2.683Q"*""° 0.6728
WS14 BOD= 87.23Q""°  0.8799 TN=275.61Q" " 0.9736 TP= 9.194Q"*"® 0.8240
WS15 BOD= 64.58Q"""  0.8101 TN=191.54Q""® 0.9714 TP= 5.7418Q""*° 0.7416
WS16 BOD=107.94Q™*  0.6052 TN=164.33Q" ™" 0.9301 TP= 4.949Q"** 0.8600
WS17 BOD= 87.86Q'™*  0.5374 TN=247.27Q"'%® 0.9569 TP= 5.439Q""** 0.7923
WS18 BOD= 46.33Q"™¥  0.8491 TN=194.22Q" %" 0.9521 TP= 5.717Q""® 0.9208
WS19 BOD= 77.04Q"*"  0.9676 TN=138.87Q"*'® 0.9732 TP= 2.148Q"*™ 0.9924
WS20 BOD= 56.21Q"**  0.8371 TN=205.15Q"** 0.9803 TP= 4.569Q"* 0.6787
Ws21 BOD= 80.70Q"®%®  0.7834 TN=249.59Q" % 0.8162 TP= 3.257Q""" 0.6357
WS22 BOD=192.35Q""*  0.8715 TN=308.47Q"%* 0.8343 TP=15.517Q"" 0.8480
WS23 BOD= 52.33Q""*"  0.7533 TN=304.07Q""*” 0.9744 TP= 1.701Q""® 0.8099
WS24 BOD=136.87Q"*"*  0.8075 TN=351.70Q"* 0.9670 TP=10.555Q"%% 0.6724




118 AU - EDE - P - St
0.6357~0.9924% e} PR AR vkt water, p. 19-85.
dl, olyst Avbe= AY, A4, EXo]& H Q5 7HEAR 2. Kim, S. M,, Kang, M. S. and Park, S. W. (2003)
33} S R EXo] AR AolE9lr] wEo® R\ Estimation of pollutant loadings from agricultural
ojr], SR UL Mg A9} A5} k] o] 5] small watershed using the loading factor and
54< vl 2AT sAde s A ARRE 289 water quality monitoring, J. Kor. Soc. Agri. Eng.
T s AoE oAAZI 45(3), 94-102.
3. Cho, T. W,, Hwang, D. J., Yoon, Y. S., Yu, ]J. ],
Q of Oh, S. T, Jung, J. H,, Lim, T. H,, Park, J. M. and
Seo, J. K. (2002) Generation and distribution of
AFREU N 9E5do® AREHT Qe v sk water pollutants for the streams in the Nakdong
o] 4 W oadHg e ZALE B3] a8 FAMAS River basin(I), Report of National Institute of Envi-
et 71ZARE A B AlFE T35 ronmental Research Republic of Korea, 23, 651-
247Y 3} 9] 4L EC7F0.07~0.52 dS/m, BOD7} 0.1~ 667.
5.0 mg/L, CODc°| 0.6~17.7 mg/L Z olglon, HY= 4. Jeong, S. M., Lim, K. H. and Choi, J. H. (2000) An
geksld o) Aol w2 HighkS & Xjol5 HolA] 9t analysis on the relationship between discharge and
w3 SO 5.7~52.7 mg/L, CI'gi:e 0.9~57.5 mg/L, pollution load on the tributary of Kum River, J.
Na"§F-2 2.5~48.9 mg/L2] H91E Hof e+ F4= KWRA 33(5), 527-536.
= ok;fi ZFEISITE. AR tiREe] T-N &< 5.0 mg/L 5. Choi, J. K., Koo, J. W., Son, J. G. Yoon, K. S. and
o}, T-PEE 0.10 mg/Lolatal ot - a4 5.0 Cho, J, Y. (2001) Nutrient balance and runoff
mg/L ol AArE et sle 457t Alol WwileA loading during cropping period from a paddy
< 1S FEAA AR st 74°E LFER T plot in Maryeong irrigation district, J. Kor. Soc.
49719 BC, Ca*, Mg™, K" 9 Na* 59 gake 72 Agri. Eng. 43(5), 153-162.
3194 %E BOD, CODcr, CODy, T-N 2 T-P9] 555 5 6. Oh, S. Y., Kim, J. S, Kim, K. S.,, Kim, S. J. and
g5l Xjo)& Holx| otom =& FLol SSU) - F Yoon, C. G., (2002) Unit loads of pollutants in a
9] 7k}t B =51 Slol 9719 AR fEo] A paddy fields area with large-scaled plots during
o Y F= Ao b}E‘r‘)"E} irrigation seasons, J. Kor. Soc. Agri. Eng. 44(2),
FAFeR 4 2 A¥3lE-E BOD7t 9.6~757.9 kg/day, T- 136-147.
No] 51.2~1418.5 kg/day, T-P7} 0.3~44.7 kg/day= +r 7. Lee K. B, Kim J. C, Kim, J. G., Lee, D. B., Park,
o gl MR g} w2 2Jo|E Hola St A<l 1] C. W. and Kim, J. D. (2005) Assessment of pollu-
ato] 73--71¢] BOD+= 3.0~4.44, T-N+= 3.0~4.09, T-P+ tant loads for water enhancement in the Mankyeong
4.1~5.619] FaleF S71E BHo] ZF97]ol FH FeolA g River. Kor. J. Environ. Agric. 24(2), 83-90.
T7Es IS 45 99T frEe] ok il 8. Lee, K. B.,, Kim J. C., Kim, J. G., Lee, D. B., Park,
= wWZuEo] 30%014e SEHFA(ATE)C] 30%°]8H¢] C. W. and Kim, J. D. (2005) Assessment of pollu-
SBIE)F-Yol vste] FGe719w 749 97l A tant loads in the Dongjin River. Kor. J. Environ.
3 JAEAY] FERslge] Aoz A7 UrE}Mﬂ Agric. 24(2), 91-97.
247) o] Bov)e] Hale Z7hw BIEold S2] 57 9. Choi, J. K., Son, J. G. and Koo, J. W. (1996)
o S71sk ol nlwste] A0 fd S7hs 2302 A4 Studies on water quality of agricultural reservoirs
LEbsth BOD, T-N, T-P9] F-ala el 3144 4 in Chonbuk Province. J. Kor. Soc. Agri. Eng. 38(2),
AAGRY)E BOD7} 0.8025*, T-N©| 0.9229%, T-P7} 65-74.
0.7612** 0 2 33} T-N Fs1e] Adato] 7B =4 o 10. Ministry of Environ. (2000) The standard method
Epseh. of water analysis.
11. Park, J. K. (2001) Field method in environmental
E25 hydrology, Cheong Moon Gak Pub., Seoul, Korea.
12. Stream list of Korea 2000 (2000) Ministry of Con-
1. Ministry of Agriculture and Forestry, Korea Agri- struction & Transportation.
cultural and Rural Infrastructure Corp. (2000) Water 13. FAO (1977) Water quality for agriculture, FAO/

quality pollution source investigation of agricultural

UN 29 Rev. 1, p.174.




A5t s 54 119

14.

15.

16.

17.

18.

19.

20.

21.

HEfh (1993) Ko ZEAN & #EERE, HHIE
i, 64(4), 465-473.

Kim, B. Y. (1988) Water pollution in relation to
agriculture, Kor. |. Environ. Agric. 7(2), 153-169.
Kwun, S. K, (1998) Management improvement
and perspective on nonpoint source of water pollu-
tion in Korea, J. Kor. Soc. Agri. Eng. 40(11), 1497-
1510.

Korea Society of Environment Engineers (1999)
Water quality management for lakes and reservoirs.
Poongnam publishers, Seoul, Korea.

Shin, J. K. and Cho, K. J. (2000) Periphyton sur-
vey for the evaluation of water quality in a small
stream before the construction of an artificial lake,
J. of KSEIA 9(2), 109-117.

Lee, J. S, Jung, G. B, Kim, J. H,, Yun, S. K., Kim,
W. 1. and Shin, J. D. (2004) Evaluation of water
quality with BOD at Mankyeong and Dongjin River
basins, Kor. J. Environ. Agric. 23(2), 81-84.

Yu, M, J.,, Hong, D. B., Cho, Y. K. Gwon, E. M.
and Koo, Y. H. (2000) Characteristics of pollutant
runoff into Saemangeum watershed area. J. of KSEE
22(9), 1609-1616.

Kim, M. S., Lee, D. R. and Kim, Y. C. (2006)

22.

23.

24.

25.

26.

Analysis of occurred flow change on dry section
in Anyangcheon. Available at http:/ /www.drought.
re.kr. Development of Integrated Water Resources
Evalution and Planning System, Anyang, Korea.
Kim, J. H, Lee J. S, Ryu, J. S., Lee, K. D., Jung,
G. B, Kim, W. I, Lee, J. T. and Kwun, S. K.
(2005) Characteristics of non-point pollutants dis-
charge in a small agricultural watershed during
farming season. Kor. J. Environ. Agric. 24(2), 77-82.
Yang, J. E. and Lee, K. S. (2001) Agricultural envi-
ronment. The Korea Society of Agriculture and
Environment.

Eom, K. C. and Seong, K. S. (2001) Prospect of
development on environmental-friendly rural agri-
culture for improvement of multi-functional roles.
National Institute of Highland agriculture. p. 99-
147.

Yang, H. M., Kim, H. (2001) Calculation of pollu-
tant loadings from stream watershed using digital
elevation model and pollutant load unit factors.
Landscape Journal 29(1), 23-31.

Kim, J. H. (2007) Statistical analysis of the effluent
characteristics of non-point source pollution in rural
watersheds. Ph.D. University of Seoul.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


