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Development of Operating Rule Curve for Multipurpose Water
Supply in Heightened Agricultural Reservoir
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ABSTRACT

This study developed an operating rule curve (ORC) for multipurpose water supply (irrigation and environmental water) in heightened
agricultural reservoir. Among the 20 reservoirs in improvement project of agricultural reservoir dam heightening, the 4 representative
reservoirs (Ungyang, Gungchon, Yongam and Unam) were selected for the study according to the analysis of statistical characteristics.
Available environmental water supply amounts during irrigation and non-irrigation periods, which is the range from release restricted
water level to high water level were estimated by water balance analysis using reservoir operation model. Reliability, resiliency and
vulnerability criteria for water system performance were used to assess the multiple water supply capacity. The ORC was presented as
the percentile rank for the daily reservoir water level from the results of reservoir operation using the past couple of decades weather
data. The water levels for each percentile were divided into 3 buffer sections representing drought (5~ 25%), normal (25~ 75%), and
flood (75~ 95%) year to operate the heightened agricultural reservoir with ORC.
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Fig. 1. Distribution of the heightened agricultural reservoirs used

in this study.
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Table 1. Physical characteristics of heightened agricultural reservoirs
Basin Reservoir Watershed area, | Irrigated area, Ratio I'Added Effective storage (10°'m’)
WA (ha) IA (ha) (WA/IA) | height (m) | Before heightened | After heightened | Difference
Geumsa 837 179 4.7 29 2,983 3,680 697
Daepyeong 694 150 4.6 3.0 667 1,139 473
Han River Gungchon 2,066 220 9.4 2.0 624 1,159 535
Bangye 2,500 179 14.0 3.6 1,730 2,839 1,110
Chupyeong 1,610 694 23 2.5 4,223 4,929 706
Gwanghye 1,040 446 23 1.8 3,113 5,920 2,807
Jangchan 513 474 1.1 2.5 3,177 4,364 1,187
Gyeryong 1,574 675 23 2.6 3412 4,776 1,364
Geumm River Dorim 650 607 1.1 2.8 3,250 3,776 526
Boksim 1,761 480 3.7 1.9 2,489 4,715 2,226
Yongam 1,620 762 2.1 0.9 4,146 5,285 1,139
Cheoncheon 1,350 213 6.3 5.0 1,028 1,918 891
Hangye 545 223 2.4 23 1,012 1,567 555
Gucheon 1,692 167 10.1 9.1 1,236 3,455 2,220
Unam 1,320 212 6.2 10.1 738 2,663 1,925
Nakdong River  |Changpyeong 1,850 235 7.9 132 554 2,739 2,184
Ungyang 1,160 537 22 3.9 2,281 3,289 1,009
Jinrye 472 242 1.9 5.0 1,074 2,102 1,028
Yeongsan River Utang 909 180 5.0 7.0 1,538 2,175 638
Jangchi 1,871 383 4.9 9.2 1,726 5,376 3,650
Average 1,302 363 4.7 4.6 2,050 3,393 1,344
Total 26,033 7,257 - 91.2 41,001 67,866 26,870
T FAUAL 1302 haole], FARAE 363 haw FeplRe] o] GO L 4 Qv thsk o] Qelel] Sahe
4.79) sfgeick FA7PHO 2 QQIEA, dHEA], TR, AR,
oA, g wa So] JrkEE 5, 2011).
2.2 EUXNeX EAM EM 2M £ Aol thi AR 5 Q94 (Factor Analysis)
B dFdMe SEdATA F HBAES e AFAE I A (Cluster Analysisye dAJ8te] EA12 02 HR/ds
o o] grlEade] A ne sHFASTe S Zhe SEYATAE sk 48 st o714, 89
sHE W7lsh7] fisted, Table 19] 2078 A=A]l ek vh A TR A4S S8l wigst 891 Alelo] BAIE i
SAEA](Multivariate Statistical Analysis)= A8t o 2= 9)%= Varimax®(Kaiser, 1958)2 o]g3}glom, #3EAe
W BAS ek Jeiehe A 47 kout dubor  aQlwd duke bR agle] FAR WRRRE 207) A4
F ) olge] MsE B4l BASHE SAMEE otk 8 squared Fuclidean distanceti7 Wardl& ol g-3fe] 4152
BARAS G RN o Rk 2 s R Y TS ARSI THKaufiman and Rousseeuw, 1990; Everitt
el sl =L Qe whERITES] g wE FHEo|th et al., 2001).
of7]ollA wheRe} g2 el vheS 7= WSS oy
st} chA s 2492 e T-test, 3|74, TR 4kt 2.3 XX 0|28y
X b o] QI 2] F1EA] B kA Y B SEQAGH] B4 34 HOMWRSEE S o] 8:315]
MSHSEY ASE BE QS A7) Rolok, T Th £ B3e ASATHINY BYe FIAUL Sy
Aze] &3 duwk 240 WFdie LeE F gle Rl 7] Sk o FUE W B4 B4 B I
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Table 2. Results of the factor analysis using principal component analysis (PCA) method

Variable name Unit Factor1® Factor2” Factor3°

V1 Added height m 0.928 -0.289 0.129

V2 Increased FWL m 0919 -0.324 0.104

V3 Added effective storage 10°m’ 0.917 0.190 0.215

V4 Increased HWL m 0.907 -0.353 0.111

V5 Added gross storage 10°m’ 0.898 0.305 0.217

Vo6 Area of full water ha 0.019 0.928 0.236

V7 Irrigated area, IA ha -0.244 0.821 -0.298

V8 Ratio (WA/IA) - 0.198 -0.380 0.894

A% Watershed area, WA ha 0.187 0.315 0.890

Eigen value - 4.899 2.106 1.396

Variance % 54.429 23.399 15.513

Cumulative variance % 54.429 77.829 93.341

Factorl: V1, V2, V3, V4, V5

*Factor2: V6, V7

“Factor3: V8, V9

Table 3. Results of the cluster analysis for the heightened agricultural reservoirs

Variable i Average for each cluster (standard deviation) !
Clusterl® Cluster2 Cluster3° Cluster4 Total

\%! 42(1.6) 2.8(1.1) 2.1(0.7) 104 (1.9) 4634
V2 44(1.8) 3.1(0.1) 22(0.7) 10.2 (1.7) 47(3.3)
V3 880.0 (333.9) 787.9 (352.1) 911.1 (423.1) 2566.9 (766.0) 1219.0 (818.7)
V4 4.6 (1.6) 3.10.1) 2.1(0.6) 10.1 (1.9) 4732)
V5 917.7 (356.8) 723.7 (476.1) 1054.3 (429.1) 2585.6 (802.6) 1279.7 (818.9)
V6 19.5 (3.8) 30.1(13.3) 57.1(25.4) 39.4(16.1) 37.7(23.0)
V7 2462 (132.0) 199.4 (29.5) 591.1(125.3) 2493 (93.5) 362.9 (204.0)
% 3.9(1.7) 11.7 (3.3) 2.1(0.9) 7323) 47 (3.4)
Vo 852.3 (318.9) 2283.0 (306.9) 1252.6 (513.1) 1683.1 (254.9) 1301.6 (581.2)

*Cluster1: 7 reservoirs (Ungyang, Hangye, Geumsa, Jincheon, Daepyeong, Utang, Jinrye)

°Cluster2: 2 reservoirs (Gungchon, Bangye)

‘Cluster3: 7 reservoirs (Boksim, Yongam, Gyeryong, Gwanghye, Chupyeong, Dorim, Jangchan)

‘Cluster4: 4 reservoirs (Unam, Jangpyeong, Gucheon, Jangchi)
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Table 4. Summary of the parameter informations for the representative heightened agricultural reservoirs by cluster analysis

Parameter Ungyang (Cluster]l) | Gungchon (Cluster2) | Yongam (Cluster3) Unam (Cluster4)
Location River basin Nakdong Han Geum Nakdong
Station Geochang Wonju Cheongju Mungyeong
Weather
Data 1986-2010 1986-2010 1967-2010 1973-2010
Watershed area, WA (ha) 1,160 2,066 1,620 1,320
Irrigated area, 1A (ha) 537 220 762 212
Ratio (WA/IA) 22 94 2.1 6.2
Area
Paddy (%) 2.8 4.7 44 9.8
Upland crop (%) 72 8.0 16.4 11.7
Forest (%) 874 87.3 69.3 76.1
Effective storage (10°n1) 2,281 624 4,146 738
Added storage (10°n’) 1,009 535 1,139 1,925
Storage ]
Dead storage (10°'m”) 107 1 416 15
Added height (m) 3.9 2.0 0.9 10.1
Transplanting area (ha) 537 220 1,620 212
Nursery period 05/01-06/10 04/21-05/31 04/21-05/31 04/21-05/31
o Transplanting period 06/01-06/20 05/21-06/10 05/21-06/10 05/21-06/10
Cultivation - - -
Main farming period 06/21-09/21 06/11-09/11 06/11-09/11 06/11-09/11
Infiltration (mm/day) 45 6.0 5.0 5.7
Water conveyance loss (%) 10.0 15.0 10.0 10.0
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Fig. 3. Reservoir storage allocation for multipurpose water supply

Table 5. Summary of the annual water balance for each representative heightened agricultural reservoir

Component Reservoir (cluster)

Unyang (1) Gungchon (2) Yongam (3) Unam (4)
Number of simulation years 25 25 44 38
Precipitation (mm) 1,325 1,364 1,230 1,242
Inflow (10°m’) 10,246 18,838 13,497 9,815
Irrigation water (10°m’) 3,565 2,122 6,269 1,756
Water balance (10°m) 6,680 16,715 7,228 8,059
Irrigation return flow (10°m’) 1,248 743 2,194 615
Release water from spillway (10°m’) 6,781 16,840 7,580 8,146
Number of water shortage years 0 0 0 0
Reliability (%) 100 100 100 100
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Fig. 4. Monthly release and storage rate for each representative heightened agricultural reservoir
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Fig. 5. Changes in the monthly release and storage rate by multipurpose water supply for each representative heightened agricultural
reservoir

Table 6. Changes in the reliability, resilience, and vulnerability by multipurpose water supply for each representative heightened
agricultural reservoir

Reservoir Release (103m3)él Water supply Performance indicator

(Cluster) IRF Spill ENVF reliability” (%) Reliability (%) | Resiliency (%) | Vulnerability (10°m’)
Unyang(1) 1,248 4,419 2,403 92.0 98.5 44 336
Gungchon(2) 743 12,891 3,994 92.0 997 154 224
Yongam(3) 2,194 3,570 4,093 93.2 99.5 7.0 1,457
Unam(4) 615 1,991 6,306 92.1 99.7 13.6 342

*IRF, Spill, and ENVF: irrigation return flow, release water from spillway, and environmental flow.
"The values were calculated by number of water shortage years during simulation period.
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Bgo, SEEE 15% olsle] vke Eo Uehdrh 34
So5AS) o] o] & ASAoIA Arido 5%
S} wazn, §95As) 2ol SalRiEe] 2 AP
W A WSS $EY) Fuo} 7] ue] kst &
Aoz BAwelh

35 Ol RF7IEZM =&

US853H59 H/HAYE BEUR o597 H&ol
w2 SRR o]V IEHAE A ol d A
F2RE AH 2492 WE-9)(Percentile Rank)2 %383k
ol FF AFA Yol FR3k o]y r|Fo R, A
RS s Slsl T4, B, Ade g sl
SEIRAIET RS 2R =S stk WA, 9

TSVoLS) AGIE HA e Fdom B, MRS

NES MEES S 2eUe F7k BT ol5H2%
olehe] A91E fAIE W2 AP MRS SheS gr). 5%]

sel Ass) e o2 SUFASTY FFE AT}

£ w2E 7 SR
o IEFIOR, 2 YR/ IERIE BRI} 08 Ak
5 o) A5g1e] W9 & 5 glow] Al wslEo] egE
olgodoll frel@ So ok HThsel uls) Bl
9] WalEe] & AL 4-590) B b} w7} A
6URE WSS MMl WolH] whizel Aoz W

4.2 E

FUE SEQASAE WG I o] A
58 THAokHE Th2A 290] a7 weh e
e ol ES e spl Hoiek o B ATolE
W} FEAAFAE ooz EARA whet 9] Tros
waste] $% TR, £, 2% A e UE TR

=
58 Wk o) IEHAL wEskn

Vol.33 No.4 July 2013 1399



TUE FEdALAY U EevEe At ol GrIESA Y

HEShs o =g Ko, W8l thit 98% o1
2 =S etk SR we Baee] A5A
(AN F7HA ] of 2v) oo sRASTE 35
T e ACE Vet FopfEe] w2 AFAREH2)
Ao TRV o R A, vary B2 o] sRRAS
TE THE 7 Ao ) FERE] ot 2] gl

7] BRTIErse] 240l Bad Ao Atadrh B3,
& AFARLGEH3)E W8Sl g 371l
o2 @] i A% PRl s8] s =0l
Ao, Farzol7h F AFAR A AA] e
AR eS| =Y mE ol grieTAdol dad
2 AtgHch

o
i
o
>,

3

R

ox ¥
oy

wh g
o

o,

N
o @ of

P

)
Ay
L
f
K
lo
=
Kl
it
o
e

o
Aok g Zlofrf. B3, g/ e] gold B
T, SR, AASA, FHA
A SE o] @=Ado] vl E ook & Zojnt
2 A7e wd8ATAY vl e 29 2
Zhol=]l AAE s WL HHAR] T AA]

e
.ok
R
O
1{e3
fd
v}
e
2
Rl

(¢}
=% Zom, FF A= TP T, e

S$5ERAYFR) JPsE Ao Jirhck
ZAl =

o] =% 2012 %E AR (u SIS Ado R =

ATA ] QP& ol 3 H AU (No. 2012-0008716).

References

Choo, T. H. (2004). “Return flow analysis of Irrigation for a paddy
field neighboring the downstream of Weolgok reservoir in the
Nakdong River Basin.” Journal of the Korean Society of Civil
Engineers, Vol. 24, No. 2B, pp. 123-129 (in Korean).

Doorenbos, J. and Pruitt, W. O. (1977). Guidelines for predicting
crop water requirements, Irrigation and Drainage Paper No. 24
(rev.), FAO, Rome.

Everitt, B. S., Landau, S. and Leese, M. (2001). Cluster analysis.
edward arnold, London.

Hashimoto, T., Loucks, D. P. and Stedinger, J. R. (1982a). “Robustness
of water resources systems.” Water Resources Research, Vol. 18,
pp. 21-26.

Hashimoto, T., Stedinger, J. R. and Loucks, D. P. (1982b). “Reliability,

1400 Journal of the Korean Society of Civil Engineers

resiliency, and vulnerability criteria for water resource system
performance evaluation.” Water Resources Research, Vol. 18,
pp. 14-20.

Kaiser, H. F. (1958). “The varimax criterion for analytic rotation in
factor analysis.” Psychometrika, Vol. 23, pp. 187-200.

Kaufman, L. and Rousseeuw, P. J. (1990). Finding groups in data:
An Introduction to Cluster Analysis, John Wiley and Sons, New
York, N.Y.

Kim, T. C., Noh, J. K. and Park, S. K. (1992). “Operating rule of
irrigation reservoir.” Journal of Korean Society of Agricultural
Engineers, Vol. 34, No. 1, pp. 33-40 (in Korean).

Kim, T. C., Lee, J. M. and Lee, D. J. (2003). “A rotational irrigation
scheduling for an irrigated paddy blocks with operation rule
curve.” Journal of Korean Society of Agricultural Engineers,
Vol. 45, No. 5, pp. 67-76 (in Korean).

Kim, H. D., Lee, K. Y., Jung, 1. K., Jung, K. W. and Kwon, J. W.
(2011). “The classification of dam heightening reservoir using
factor and cluster analysis.” Irrigation and Drainage, Vol. 18,
No. 2, pp. 66-75 (in Korean).

Lee, J. N. and Noh, J. K. (2010). “Evaluating of supplying instream
flow by operation rule curve for heightening irrigation reservoir.”
Journal of Agricultural Science, Vol. 27, No. 3, pp. 481-490 (in
Korean).

Lee, T. H. (2011). Introduce of the hydrological operation model
for water resources system, Water for Future, KWRA, Vol. 44,
No. 7, pp. 88-91 (in Korean).

MAF (1998). The standard design for agricultural structures:
Estimation standard of irrigation water requirement, Ministry of
Agriculture and Forestry (in Korean).

MFAFF (2008). A study on the investigation measure of using
water in the rural area, Ministry for Food, Agriculture, Forestry
and Fisheries (in Korean).

MFAFF (2011). Development of operation and management
techniques for heightened agricultural reservoir, Ministry for
Food, Agriculture, Forestry and Fisheries (in Korean).

Noh, J. K. (2010a). “Evaluating water securing of geumbong
reservoir followed by new reservoir construction.” Irrigation and
Drainage, Vol. 17, No. 1, pp. 43-53 (in Korean).

Noh, J. K. (2010b). “Affecting water supply capacity followed by
allocating flood control volume in heightening reservoir.”
Irrigation and Drainage, Vol. 17, No. 2, pp. 57-70 (in Korean).

Park, J. Y., Joh, H. K., Jung, I. K., Jung, K. S., Lee, J. H., Kang, B.
S., Yoon, C. J. and Kim, S. J. (2010). “Modeling downstream
flood damage prediction followed by dam-break of small
agricultural reservoir.” Journal of Korean Society of Agricultural
Engineers, Vol. 52, No. 6, pp. 63-73 (in Korean).

Sugawara, M. (1984). Tank model with snow component, National
Research Center for Disaster Prevention, Research Notes No. 65,
Japan.




<<
  /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


