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Characteristics of Non-point Pollution Runoff in Mandae, Gaa, and Jaun Districts and
Evaluation of Reduction Projects
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ABSTRACT

Due to muddy water from the highland fields upstream of Soyangho Lake, the Mandae, Gaa, and Jawoon have been redesignated as NPS management
areas. This study aims to evaluate the adequacy and supplementation points of the implementation plan by analyzing the operation status of muddy
water generation and reduction facilities through on-site investigations by NPS management area to achieve the effective nonpoint pollution reduction
goal in the implementation of the implementation plan established in 2020. The SS load calculated based on the survey results from July to October
2019 from 2017 showed a decreasen in 2019 compared to 2017. Both and the Jawoon were analyzed to have decreased. However, the amount of
precipitation also decreased by about 27%, so it was judged that the effect of the reduction project was not significant. As a result of the detailed
investigation of abatement facilities, about 86% of the 793 facilities installed in the management area were evaluated as ‘good’. As a result of a detailed
investigation by subwatersheds, subwatersheds 105 and 106 in the Mandae were analyzed as apprehensive subwatersheds. appeared to fall. In addition,
it was analyzed that the effect of reducing muddy water in the Mandae district was insufficient due to the high ratio of leased farmers, lack of efforts
to reduce turbid water in leased farmland, conversion to annual crops, and neglect of bare land. In the case of Gaa district, although the abatement
facilities are concentrated in the upstream, muddy water was also found to be severe.
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Fig. 2 Location of non—point source reduction facility
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Table 1 Example For Maintenance Status Assessment Table (Slope Stabilize)

Category Contents Score Measure
No breakage Damage less than | Damage more than | Damage more than
g 5% 20% 50%
Broken condition 20 Reduction function | Reduction function Reduced No reduction
possible maintenance reduction function function
) 20 15 10 0
Funtional
(40) No deformation Deformed less than Deformed more Deformed more
5% than 30% than 50%
Deformed state 20 Reduction function | Reduction function Reduced No reduction
possible maintenance reduction function function
20 15 10 0
No ground Subsidence less Subsidence more Subsidence more
problem than 5% than 10% than 20%
Ground stability 15 Reduction function | Reduction function Reduced No reduction
possible maintenance reduction function function
Stability 15 10 5 0
(30)
No slope Corrosion less than | Corrosion more than | Corrosion more than
corrosion 5% 10% 20%
Slope stability 15 Reduction function | Reduction function Reduced No reduction
possible maintenance reduction function function
15 10 5 0
Lots of vegetation | Adequate vegetation No vegetation
Surrounding 40 | Reduction function | Reduction function No reduction
vegetation possible maintenance function
Environmental 10 5 0
20) No contaminants | Some contaminants Need to remove
Contaminants 10 Reduction.function Reduc.tion function No redgction }
possible maintenance function
10 5 0
No complaints Some complaints Complaints
Complaints Possibility of 40 | Reduction function | Reduction function No reduction
(10) complaints possible maintenance function
10 5 0
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Fig. 3 Investigation Point Location

Table 2 Information of investigation in management area

Area Monitoring site Investigation date Rainfall (mm)
Mandae 54 2020-08-05

199.0
Ga-a 28 2020-08-05
Jawoon 72 2020-08-06 84.0
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Table 3 Rainfall characteristics by Year
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Max. rainfall intensity (mm/hr) 18.4 16.4 133 14.3 12.7 1.7 29.8 14.4 10.7
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Fig. 4 SS load (2017~2019) for each management watershed
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Table 4 Pollution load and EMC by year for each management

watershed
Rainfall SS Load SS EMC
Watershed (mm) (ton) (mg/L)
2017 917.0 41,980 837.9
Mandae| 2018 872.5 22,946 606.4
2019 670.0 22,058 943.2
2017 835.5 2,902 104.8
Ga-a 2018 690.0 5,018 106.8
2019 540.0 898 128.8
2017 1,236.0 6,785 292.6
Jawoon | 2018 767.0 3,749 124.7
2019 618.0 3,296 165.3
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Table 5 Management status of non—point pollution reduction facility
Structure classification Good Fair Poor Lost Total
Grade stabilization 182 5 21 24 232
Ditch 81 4 0 6 91
Mandae Sediment basin 3 0 0 0 3
Etc. 1 0 1 4 6
Total 267 9 22 34 332
Grade stabilization 56 1 2 0 59
Waterway 68 5 1 1 75
Ga-a Sediment basin 3 2 1 1 7
Etc. 6 0 0 0 6
Total 133 8 4 2 147
Grade stabilization 210 8 1 13 232
Waterway 58 5 0 12 75
Jawoon Sediment basin 5 0 0 0 5
Etc. 0 0 2 0 2
Total 273 13 3 25 314
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Table 6 Turbidity and SS concentration range of Mandae
Turbidity (NTU) SS (mg/L)
Subwatershed - :
Min. Max. Avg. Min. Max. Avg.
101 313 1,556 796.5 3138 1,383.0 756.4
102 167 4,730 1,384.2 202.0 5,718.0 1,601.0
103 481 2,550 1,515.5 575.0 2,092.0 1,333.5
104 371 3,290 1,780.6 2875 2,250.0 1,395.2
105 183 6,900 3,279.3 1,1971 5,636.0 2,966.7
106 964 7,970 3,183.1 934.0 4,960.0 2,172.3
107 224 1,688 1,099.3 164.3 1,318.0 868.5
108 1,242 1,242 1,242.0 1,052.0 1,052.0 1,052.0
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Fig. 5 Turbidity, SS concentration in Mandae
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Lt. 7HORXIS* NTU, SS%1= 575.0, SHollA] Bz 220 NTU, SS %= 289.0

7}oFR) T A 2AL AT} (Table 7, Fig. 7, Fig. 8), EEi
17~962 NTU, SSEE= 17.8~1,020.0 mg/LE ZAFE GO,
Wt S Bt S8 s ZhopAlT Uk AR0Ql 204 &
frofo] 7P WAl AR 259991 201 2T} 202 &0

Bob SARGOR APtk okl AFE FE 410

Table 7 Turbidity and SS concentration range of Ga—a

mg/L, 315 E% 167 NTU, SS5% 197.3 mg/L2 AF=o| A
SRR 248 ol $SEErl Wolls Ao® tEpiry.
201 24010 £5PAL TA AT} HUERH, BAZH 5
©& 962 NTU, 1,020.0 mgL2 EHE9} SS%5 7} 714 =9k,
AN B2 B=e SSEE7F 600 NTU o),

Turbidity (NTU) SS (mg/L)
Subwatershed - -
Min Max Avg Min Max Avg
201 46 962 405.6 473 1,020.0 475.7
202 183 624 3934 246.7 7420 470.6
203 19 228 155.7 17.8 3215 209.4
204 17 167 87.9 18.4 197.3 105.4
205 150 150 150.0 232.0 232.0 232.0
N N
| [ IGa-a | [ IGa-a
¢ Reduction facility ¢ Reduction facility
Turbidity (NTU) SS(mg/L)
-17-57 . 17.8-134.0
205 58 - 167 205 1341 - 332.0
) ‘ N 168 - 266 ) ‘ N 332.1-498.0
AL 2(32 h . 267 - 509 AL 2(12 h . 498.1-742.0

e\ | mm510-962

005 1 2 3 4
I — e Kilometers

(@) Turbidity (NTU)

| EE742.1-1020.0

005 1 2 3 4
I — e Kilometers

(b) SS (mg/L)

Fig. 7 Turbidity, SS concentration in Ga—a
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Fig. 8 Population of turbidity and SS concentration in Ga—a
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A

ZhurE Age 2w dE

LR T 5—%
5.9 AlgJo] o|Fol i 3t

AEA - AL ZAF A7} (Table 8, Fig. 9, Fig. 10), Bl
7~761 NTU, SS5=+= 10.8~1,199.0 mg/LE FAE|1 O™,
WP ol Bt SSHEL 42ATY 310 489
agelo] 27 Uepsit. 310

B~ 31_5.

Jo

25 e 29999) 305

o] 714

Ao Hie= FE ARIYO R Erol SSEE+ 22t
11.6 NTU, 22.4 mg/LE wj&- v Yepton, whto 4w

S 2 e 3

2 Ok S| LERATE 306 A

o o] FA oz HAAH 301, 302, 304, 306
O] e AL A3 Bl B} SSEETE WA U
o 279 shFolAs Bl SSErt S7Ishe AoR
ZAFEQIEk 301 ~304 4591 B9} SSEE 7} 253 ~300
NTU, 340.0~360.5 mg/L ou, 315 305 A%
NTU, 405.0 mg/LZ Z7}3+ Ao g Uehgrh 3306 48
o] AHr Bhe o) SSEw7) ZF7) 167 NTU, 245.0 mgL 2
Lehgony, o A= 514 NTU, 1,199.0 mg/LZ2 F7}8l=
05 25692 g=e} SS=7} 761 NTU,
895.0 mg/L, ©]2] AF= E= 639 NTU, SS%X= 785.0 mg/L
ol-g-=HollA ==
G429 B9} SSEE7} 479 NTU, 511.0 mgLE tha &7
UEths & 45 sholA Y S d3Ete &

ol wtpo

=S

TG U A AFeIA A FRE FIel A

B9} S w7} 747F 545 NTU, 1155 mg/LE ohE A5 ke

off Hlsl W& B} SSEeE HIrh AR2AIFoA Bl L

Table 8 Turbidity and SS concentration range of Jawoon

Turbidity (NTU) SS (mg/L)
Subwatershed
Min Max Avg Min Max Avg

301 36 127 67.6 476 134.5 89.5
302 58 200 132.6 68.6 238.5 159.6
303 169 169 169.0 218.7 218.7 218.7
304 33 378 157.2 69.0 425.0 208.6
305 7 761 386.9 80.4 895.0 452.6
306 35 514 185.3 40.6 1199.0 264.3
307 87 402 204.9 83.7 490.0 3219
308 11 505 204.2 10.8 642.0 2479
309 12 209 110.6 31.4 419.0 225.2
310 12 70 39.9 224 128.3 85.2
311 4 351 1471 57.7 591.0 259.8
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Fig. 9 Turbidity, SS concentration in Jawoon
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Table 9 Ratio of highland fields

Highland field Non-highland field
Watershed Subwatershed - : Total area (km?)
Area (km?) Ratio (%) Area (km?) Ratio(%)

101 1.08 304 2.47 69.6 3.55

102 0.95 34.3 1.82 65.7 2.77

103 0.32 272 0.86 728 1.18

104 0.89 34.6 1.68 65.4 257

Mandae 105 0.79 484 0.85 51.6 1.64
106 1.01 38.6 1.61 61.4 2.62

*(0.91) *(53.4) *(0.79) *(46.6) *(1.70)

107 0.43 40.2 0.64 59.8 1.07

108 0.54 63.3 0.31 36.7 0.85

201 0.43 76.8 0.13 232 0.56

202 0.25 88.3 0.03 1.7 0.28

Ga-a 203 0.03 342 0.05 65.8 0.07
204 0.02 7.8 0.27 922 0.29

205 0.00 0.0 0.05 100.0 0.05

301 0.40 54.3 0.34 457 0.74

302 0.39 59.5 0.26 405 0.65

303 0.09 458 0.11 542 0.20

304 0.73 58.5 0.52 415 1.25

305 0.88 747 0.30 25.3 118

1. 4. 1.0 A

Jawoon 306 *(0.397? *(765.3% *(0.12? *(o?.’gm 3.06
307 0.34 72.0 0.13 28.0 0.47

308 0.43 80.7 0.10 193 0.53

309 0.19 59.7 0.13 40.3 0.32

310 0.35 90.7 0.04 93 0.39

311 1.07 732 0.39 26.8 1.46

*Small river farmland upstream of the subcatchment
A WAT DAL )R] B A0R BAHYL I 5 HIMQY BAIXIY AIBAE ML MHN T}
)

306 27-999] o} T 5HA| WA 0.50 km® F 1Y%
£ 753%2 TEAEF B]Lo] o AHoF

AYZAE B A BH o gUB A $4 4
et ML vlgo] & Wi AhH O A7
Mo nEgAoR iAel FYE AR i BA
d AR 271291 AZARe] F3lo] AT AoR

76 ¢ Journal of the Korean Society of Agricultural Engineers, 64(1), 2022

1

[o
)
R
ol
iy,
&
>
o
ol



rior

wel 27he 202 BA o] 790
ACR ez 5 A7bAKle] ofh
gekElgitt. ole] A7bAle] EAI
AAE LA B AR AR e

AOF
2 uEAE A}

o, 7ot
=ik Tet AeATe A

R ECERS

=
AR &

Aol

=
K

[e)
-

2 Yo
wr ol

i 1o i
=

r

o

ENe-)

2026714 whtj « 7}of « AR-X]FLo
RSl vzt 2212 Ageld) $414

=

LS S 1 S

a2

Jo

>
e
o
2,
ot
i
2
s
9
[e)

i

=
2
H—l
%
=2

%

2 g M2 oy

ZAle| 2

AL RGN ARt 20209 v
LAY (] - 7ot - LA EREH) BT
Hrpol ela) SB=ACn, ol FA=YU

[ez]
o
jai
=

REFERENCES

1. Choi, Y. H., C. H. Won, J. Y. Seo, M. H. Shin, H. J. Yang,
K. J. Lim, and J. D. Choi, 2009. Analysis and comparison

10.

1.

12.

about NPS of Plane Field and Alpine Field. Journal of
Korean Society on Water Environment 25(5): 682-688 (in
Korean).

. Choi, Y. H.,, D. Kum, J. Ryu, H. Jung, Y. S. Kim, J. H.
Jeon, K. S. Kim, and K. J. Lim, 2015. A study of total
notrogen pollutant load through baseflow analysis at the
watershed. Journal of Korean Society on Water
Environment 31(1): 55-66 (in Korean). doi:10.15681/
KSWE.2015.31.1.55.

. Gangwon Province(GP), 2010. Soyang lake nonpoint
source pollution management implementation plan. (in
Korean)

. Gangwon Province(GP), 2020. Soyang lake(Mandae, Ga-a,
Jawoon) nonpoint source pollution management
implementation plan. (in Korean)

. Hyun, G. W,, S. B. Park, J. H. Park, S. H. Geon, J. W.
Choi, K. S. Kim, and K. J. Lim, 2010. Desing of optimum
volume of sediment settling pond at highland agricultural
watershed using WEPP model. Journal of the Korean
Society of Agricultural Engineers 52(5): 87-94 (in Korean).
doi:10.5389/KSAE.2010.52.5.087.

. Jeon, M. S., 2015. An institutional plan to manage in
gangwon province that are vulnerable to nonpoint source
pollution, 12. Research Institute for Gangwon(RIG).

. Lee, J. Y., 2008. A hydrological analysis of current status
of turbid water in Soyang River and its mitigation. The
Journal of Korean Society of Soil and Groundwater
Environment 13(6): 85-92 (in Korean).

. Ministry of Environment(ME), 2007. Soyang lake nonpoint
source pollution management. (in Korean)

. Ministry of Environment(ME), 2016. Soyang lake(Mandae,

Ga-a, Jawoon) nonpoint source pollution management. (in

Korean)

Wonju Regional Environmental Office(WREO), 2015.

Monitoring and evaluation for the management of nonpoint

pollution sources in Soyang Lake in 2015. (in Korean)

Wonju Regional Environmental Office(WREO), 2021.

Monitoring and evaluation of nonpoint pollution sources

in Lake Soyang and Lake Doam. (in Korean)

Yang, H. K., 2006, Runoff characteristics of non-pount

source pollutants in storm event - Case study on the

upstream and downstream of Kokseong river. The Journal

of the Association of Korean Geograpers 41(4). 418-434

(in Korean).

saetse= ] Aodd AllE, 2022 ¢ 77



www.Kci.go.kr




<<
  /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 /Error
  /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
  ]
  /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

  /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>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
  >>
  /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


