Department of Natural Resources
Resource Assessment Service
MARYLAND GEOLOGICAL SURVEY
Richard A. Ortt, Jr., Director

ADMINISTRATIVE REPORT NO. 16-02-01

LAND SUBSIDENCE MONITORING AT ARNOLD, BROAD CREEK, AND
CROFTON MEADOWS WELL FIELDS IN ANNE ARUNDEL COUNTY,
MARYLAND:

2016 SURVEY

by

David C. Andreasen

MARYLAND

Prepared in cooperation with
Anne Arundel County Department of Public Works

2016



Key results .........
Introduction ........
Historical GPS data

2016 GPS survey

Change in ellipsoid height over time
References ..........

Appendix

A. OPUS Projects network adjustment for the 2016 GPS survey

CONTENTS

ILLUSTRATIONS

Figure
1.  Map showing location of GPS Survey marks .........cccccceereiiiiiiiieiiieciie et eave e
2. Change in ellipsoid height from 1999 at Arnold, Broad Creek and Crofton Meadows well fields .......

TABLES

Table
1. Historical GPS data re-processed using OPUS Projects .......cccoovvevierierienieniieieeieeeesee e see e
2. CORS sites used in processing GPS data ..........coocieiieiiieiieii e e
3. SUMMAIY 0f 2016 GPS SUIVEY ...eiiiiiiiiiiieiieeeitecite et e et e etteesveeeteeesebeesbaessaeessseesssseessseesssseassseessseenns

ii



ABBREVIATIONS USED IN THIS REPORT

ARNO-1
BROA-1
CORS
CROF-1
GPS
NGS
OPUS

v

Arnold survey mark

Broad Creek survey mark

Continuously Operating Reference Stations
Crofton Meadows survey mark

global positioning system

National Geodetic Survey

Online Positioning User Service



LAND SUBSIDENCE MONITORING AT ARNOLD, BROAD CREEK, AND
CROFTON MEADOWS WELL FIELDS IN ANNE ARUNDEL COUNTY,
MARYLAND:

2016 SURVEY

by

David C. Andreasen

KEY RESULTS

A GPS survey was completed May 3-13, 2016 to determine the heights of 3d marks at the Arnold, Broad
Creek, and Crofton Meadows well fields in Anne Arundel County, Maryland. The GPS data were processed using
the National Geodetic Survey’s Online Positioning User Service (OPUS) Projects utility. The ellipsoid heights
determined through OPUS Projects were 3.640 +/-0.001 m at Arnold, -6.175 +/-0.001 m at Broad Creek, and 7.101
+/-0.002 m at Crofton Meadows. Historical GPS data (1999 to 2015) for the same marks were re-processed using
OPUS Projects. The range in ellipsoid height elevation over the period 1999 to 2016 was 0.047 m at Arnold,
0.028 m at Broad Creek, and 0.040 m at Crofton Meadows. There are no discernible trends in ellipsoid heights
over the period of record to indicate land subsidence.



INTRODUCTION

Decades of groundwater withdrawals from
unconsolidated, confined (artesian) coastal plain
aquifers in Anne Arundel County, Maryland have
resulted in significant drawdown of groundwater
levels. Water levels have declined in some aquifers
by as much as 130 ft from pre-pumping (Andreasen,
2007; Staley and others, in press). Projected
increases in withdrawals to supply a growing
population will result in additional drawdown
(Andreasen, 2007). Withdrawing water from a
confined aquifer reduces the hydrostatic pressure
head in the pumped aquifer and in the adjacent
confining layers (clay and silt). Reduction of
hydrostatic pressure in the aquifer system resulting
from the drawdown increases the load on the
sediment which may lead to compaction and land
subsidence. In the mid-Atlantic region, land
subsidence ranging from 1.5 to 3.7 millimeters per
year has occurred in the Franklin and Suffolk area of
Virginia (lower Chesapeake Bay region) and is
attributed to groundwater withdrawals from the
Potomac Group aquifer system in Virginia (Patapsco
and Patuxent aquifer systems in Maryland) ( Davis,
1987; Eggleston and Pope, 2013). While not likely
to cause major engineering problems, land
subsidence related to groundwater withdrawals
could exacerbate the problem of tidal flooding in
low-lying areas caused by future sea-level rise.
Permanent  reduction in reservoir capacity by
irreversible compaction of sediments may also
occur.

HISTORICAL GPS DATA

Starting in 1994, GPS elevation measurements
at 3d marks at Arnold, Broad Creek, and Crofton
Meadows well fields have been made at
approximately yearly intervals (fig. 1). GPS
measurements from 1994 to 2015 were made by the
Maryland State Highway Administration (Division
of Plats and Surveys). Starting in 1995, three GPS
occupations were made for each yearly observation
period with each occupation lasting at least 5.5
hours. The 1994 survey used fewer and shorter
sessions. Starting in 1998 all measurements were
made using a dual frequency (L1/L2) GPS receiver.

The earlier GPS data were originally processed
by Donald M. Mulcare (State Advisor to Maryland,
National Geodetic Survey) and later by the
Maryland State Highway Administration (Division

of Plats and Surveys). In 2016, the Maryland
Geological Survey took over the function of both
collecting and processing the GPS data. To
maintain consistency in data processing and to take
advantage of the most current National Geodetic
Survey (NGS) Continuously Operating Reference
Stations (CORS) information, the historical record
was re-processed for the years with available raw
GPS data (tab. 1). The data was processed using the
NGS’s OPUS Projects online utility to determine
ellipsoid heights of the 3d marks. Ellipsoid heights
were used as opposed to orthometric heights to
avoid potential loss of accuracy associated with
geoid models. OPUS Projects provides geodetic
network solutions by baseline processing of
simultaneous GPS observations. A detailed technical
discussion of the concepts and processing used in
OPUS Projects is provided in Armstrong (2015).
Data-processing parameters specified in OPUS
Projects used in this study included a piecewise
linear tropospheric model with an interval of 7200
seconds, an elevation cutoff of 15.0 degrees and
normal constraint weights. CORS stations used to
process session network baselines and in network
adjustment are shown in Table 2.

2016 GPS SURVEY

Two GPS occupations of the Arnold (ARNO-1),
Broad Creek (BROA-1), and Crofton Meadows
(CROF-1) 3d survey marks were conducted May 3-5
and May 10-13, 2016. The surveys were performed
by staff of the Maryland Geological using the same
dual frequency (L1/L2) GPS receiver (Topcon
Hyper SR; serial number: 1064-11667 p/n:1000036-
01) oriented north. The receiver was attached to a
2.0 m fixed-height SECU 5115 range pole with an 8-
minute level vial. GPS readings were recorded at a
30-second sampling rate for 5.5 hours. The two
occupations were offset by one hour to obtain
different satellite geometry. Weather conditions on
most days were cloudy and cool with occasional
light rain.

The raw GPS data were processed using the
OPUS Projects in the same manner used to process
the historical data. The 2016 data were processed
after 28 days from collection to obtain “precise”
satellite ephemeridae (orbits).

Ellipsoid heights determined by OPUS Projects
network adjustment at ARNO-1, BROA-1, and
CROF-1 marks are given in Table 3. Reported
ellipsoid accuracy ranges from 0.001 to 0.002 m.
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Table 1. Historical GPS data re-processed using OPUS Projects.

. Raw GPS Antenna
Year Occupation data GP.S GPS height, Data re-processed?
date . Receiver Antenna
available? m
1994 - No -- - No
5/16/1995 to .
1995 5/18/1995 No Trimble 4000SST -- No
1997 - No -- No
No. Recording interval not
1998 ng/f/?ggsto Yes | Ashtech Z-12 ’;%h(tﬁ‘;‘ 2.0 accepted by OPUS
’ PROJECTS
5/18/1999 to Ashtech
1999 5/20/1999 Yes Ashtech Z-12 70.01B 2.0 Yes
5/9/2000 to Ashtech
2000 5/11/2000 Yes Ashtech Z-12 70.01B 20 Yes
5/15/2001 to Ashtech
2001 5/17/2001 Yes Ashtech Z-12 70.01B 2.0 Yes
5/21/2002 to Ashtech
2002 5/23/2002 Yes Ashtech Z-12 70.01B 2.0 Yes
5/20/2003 to Ashtech Yes, except Broad Creek
2003 5/22/2003 Yes | Ashtech Z-12 1 24 1 2.0 (data file was corrupted)
5/25/2004 to Ashtech
2004 5/27/2004 No Ashtech Z-12 70.01B -- No
2005 - No - - No
1/17/2006 to
1/19/2006
and N
2006 11/13/2006 Yes Thales Navigation Z-Max 1.8 Yes
to
11/15/2006
5/22/2007 to I
2007 5/24/2007 Yes Thales Navigation Z-Max 1.8 Yes
6/10/2008 to s
2008 6/12/2008 Yes Thales Navigation Z-Max 1.8 Yes
5/27/2009 to R
2009 5/29/2009 Yes Thales Navigation Z-Max 1.8 Yes
6/14/2010 to L
2010 6/16/2010 Yes Thales Navigation Z-Max 1.8 Yes
6/7/2011 to I No. Anomolous height
2011 6/9/2011 Yes Thales Navigation Z-Max 1.8 results
6/4/2012 to s
2012 6/6/2012 Yes Thales Navigation Z-Max 2.0 Yes
7/16/2013 to L
2013 7/18/2003 Yes Thales Navigation Z-Max 1.8 Yes
8/25/2014 to
2014 8/28/2014 Yes Topcon GR-5 1.8 Yes
6/23/2015 to
2015 6/25/2015 Yes Topcon GR-5 1.8 Yes
5/3/2016 to
2016 5/13/2016 Yes Topcon Hyper SR 2.0 Yes




Table 2. CORS sites used in processing GPS data.

[JPL, Jet Propulsion laboratory; NGS, National Geodetic Survey; USCG, U.S. Coast Guard;

USNO, U.S. Naval Observatory]

Dates active

CORS site State : Owner Use in OPUS Projects
Year (nth day in year)
2002 - 2016
GREENBELT .
(GODE) MD 1997 (99) - present JPL Hub Unconstrained
HORN POINT .
(HNPT) MD 1999 (318) - present NGS Constrained
ANNAPOLIS 5 ;
(ANP5) MD 2007 (273) - present | USCG Constrained
ALTERNATE Troposphere .
MASTER (AMC2) CO 2000 (242) - present | USNO correction Unconstrained
1996 - 2001

GREENBELT .
(GODE) MD 1997 (99) - present JPL Hub Unconstrained
HORN POINT ;
(HNPT) MD 1999 (318) - present NGS Constrained
GAITHERSBURG 1994 (110) — 2009 .
(GAIT) MD (352) NGS Constrained
ALTERNATE Troposphere .
MASTER (AMC2) CO 2000 (242) - present | USNO correction Unconstrained
Exceptions:

1999: USNA (U.S. Naval Academy) substituted as hub for GODE
2006 and 2007: ANP1 (USCG) substituted for ANP5
2008: MDSI (NGS) substituted for HNPT




Table 3. Summary of 2016 GPS survey.

Horizontal .
(IGS08 [2015.7825]) Vertical (IGS08 [2015.7825])
Site Date of Observations Fixed
occupation i i
P Latitude Longitude Ellipsoidal used, |ambiguities,
height (m)
percent percent
5/3/16 and 3.640 +/-
ARNO-1 5/10/16 N39 02 05.55513 | WO076 29 25.28037 0.001 98.9 98.6
5/4/16 and -6.175 +/-
BROA-1 5/111/16 N38 58 54.34516 | WO076 33 31.12462 0.001 99.1 98.4
5/5/16 and 7.101 +/-
CROF-1 5/13/16 N39 01 01.59376 | WO76 40 28.51367 0.002 95.5 100




CHANGE IN ELLIPSOID HEIGHT OVER
TIME

The change in ellipsoid height from the 1991
measurement at the 3d marks at Arnold, Broad
Creek, and Crofton Meadows well fields are shown
in Figure 2. Over the 17-year period, ellipsoid
height varied from 0.047 m at Arnold, 0.028 m at
Broad Creek, and 0.04 m at Crofton Meadows. The
change in ellipsoid height is likely the result of
inherent inaccuracies in the data collection and
processing. There are no discernible trends in
ellipsoid height over the period of record to indicate
land subsidence.
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Appendix A. OPUS Projects network adjustment for the 2016 GPS survey.

NGS OPUS-PROJECTS NETWORK ADJUSTMENT REPORT

SOLUTION FILE NAME: network-final.sum
SOLUTION SOFTWARE: GPSCOM (1504.23)
SOLUTION DATE: 2016-06-06T12:37:15 UTC

STANDARD ERROR OF UNIT WEIGHT: 0.697
TOTAL NUMBER OF OBSERVATIONS: 334063

TOTAL NUMBER OF MARKS: 7

NUMBER OF CONSTRAINED MARKS: 2

START TIME: 2016-05-03T00:00:00 GPS

STOP TIME: 2016-05-13T23:59:30 GPS

FREQUENCY : L1 -> ION-FREE (L6)

OBSERVATION INTERVAL: 30 s

ELEVATION CUTOFEF: 15 deg

TROPO INTERVAL: 7200 s [PIECE-WISE LINEAR PARAMETERIZATION]

DD CORRELATIONS: ON

INCLUDED SOLUTION RMS SOFTWARE RUN DATE

1) 2016-124 A 1.0 cm page5(1509.10) 2016-06-06T12:21 UTC
2) 2016-125 A 1.2 cm page5(1509.10) 2016-06-06T12:26 UTC
3) 2016-126 A 1.2 cm page5(1509.10) 2016-06-06T12:27 UTC
4) 2016-131 A 0.9 cm page5(1509.10) 2016-06-06T12:35 UTC
5) 2016-132 A 1.0 cm page5(1509.10) 2016-06-06T12:30 UTC
6) 2016-134 A 1.0 cm page5(1509.10) 2016-06-06T12:31 UTC
BASELINE LENGTH RMS OBS OMITTED FIXED IN SOLUTION (S)
gode-crof 13.195 km 1.3 cm 8201 4.7% 100.0% 3, 6
anp5-gode 18.887 km 1.4 cm 109449 2.4% 98.9% 1, 2, 3,
gode-broa 23.651 km 1.4 cm 8617 0.9% 98.4% 2, 5
gode-arno 29.173 km 1.4 cm 8504 1.2% 98.6% 1, 4
hnpt-gode 77.261 km 1.3 cm 111930 0.8% 98.7% 1, 2, 3,
amc2-gode 2379.465 km 1.3 cm 87362 0.2% 71.9% 1, 2, 3,



L L L o B S NS
UNCONSTRAINED MARKS
L L L L e e T o o o o o S S RS

MARK: amc?2 (amc2 a 4)
REF FRAME: NAD 83(2011) (2010.0000) IGS08 (2016.3502)
X: -1248595.493 m 0.000 m -1248596.342 m 0.000 m
Y: -4819429.539 m 0.001 m -4819428.202 m 0.001 m
Z: 3976506.052 m 0.001 m 3976505.935 m 0.001 m
LAT: 38 48 11.22684 0.001 m 38 48 11.24584 0.001 m
E LON: 255 28 31.50420 0.000 m 255 28 31.45627 0.000 m
W LON: 104 31 28.49580 0.000 m 104 31 28.54373 0.000 m
EL HGT: 1912.295 m 0.001 m 1911.379 m 0.001 m
ORTHO HGT: 1930.825 m 0.025 m (H=h - N WHERE N = GEOID12B HGT)
UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 13) SPC (0502 CO C)
NORTHING (Y) 4295036.134 m 412908.393 m
EASTING (X) 541281.210 m 999126.516 m
CONVERGENCE 0.29792300 deg 0.61518584 deg
POINT SCALE 0.99962098 0.99994935
COMBINED FACTOR 0.99932115 0.99964942
US NATIONAL GRID DESIGNATOR: 13SEC4128195036 (NAD 83)

L L L T R L L T s o o o R RS

MARK: ARNO-1
REF FRAME: NAD 83(2011) (2010.0000) IGS08 (2016.3476)
X: 1158910.191 m 0.000 m 1158909.340 m 0.000 m
Y: -4823629.212 m 0.001 m -4823627.762 m 0.001 m
Z: 3995327.616 m 0.001 m 3995327.554 m 0.001 m
LAT: 39 02 05.52384 0.001 m 39 02 05.55513 0.001 m
E LON: 283 30 34.73994 0.000 m 283 30 34.71963 0.000 m
W LON: 76 29 25.26006 0.000 m 76 29 25.28037 0.000 m
EL HGT: 4,929 m 0.001 m 3.640 m 0.001 m
ORTHO HGT: 38.178 m 0.016 m (H=h - N WHERE N = GEOID12B HGT)
UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 18) SPC (1900 MD)
NORTHING (Y) 4321702.600 m 152000.068 m
EASTING (X) 371008.301 m 444125.196 m
CONVERGENCE -0.93874162 deg 0.31987373 deg
POINT SCALE 0.99980488 0.99995369
COMBINED FACTOR 0.99980411 0.99995292
US NATIONAL GRID DESIGNATOR: 18SUJ7100821702 (NAD 83)
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MARK: BROA-1
REF FRAME: NAD 83(2011) (2010.0000) IGS08 (2016.3504)
X: 1154021.102 m 0.000 m 1154020.251 m 0.000 m
Y: -4828609.429 m 0.001 m -4828607.978 m 0.001 m
Z: 3990739.560 m 0.001 m 3990739.497 m 0.001 m
LAT: 38 58 54.31392 0.001 m 38 58 54.34516 0.001 m
E LON: 283 26 28.89575 0.000 m 283 26 28.87538 0.000 m
W LON: 76 33 31.10425 0.000 m 76 33 31.12462 0.000 m
EL HGT: -4.885 m 0.001 m -6.175 m 0.001 m
ORTHO HGT: 28.282 m 0.016 m (H=h - N WHERE N = GEOID12B HGT)
UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 18) SPC (1900 MD)
NORTHING (Y) 4315907.104 m 146073.150 m
EASTING (X) 364996.455 m 438241.240 m
CONVERGENCE -0.98064615 deg 0.27701256 deg
POINT SCALE 0.99982443 0.99995155
COMBINED FACTOR 0.99982520 0.99995232
US NATIONAL GRID DESIGNATOR: 18SUJ6499615907 (NAD 83)

L et

MARK : CROF-1
REF FRAME: NAD 83(2011) (2010.0000) IGS08 (2016.3539)
X: 1143680.987 m 0.001 m 1143680.136 m 0.001 m
Y: -4828541.842 m 0.001 m -4828540.392 m 0.001 m
Z: 3993797.495 m 0.001 m 3993797.432 m 0.001 m
LAT: 39 01 01.56253 0.001 m 39 01 01.59376 0.001 m
E LON: 283 19 31.50685 0.000 m 283 19 31.48633 0.000 m
W LON: 76 40 28.49315 0.000 m 76 40 28.51367 0.000 m
EL HGT: 8.389 m 0.002 m 7.101 m 0.002 m
ORTHO HGT: 41.199 m 0.016 m (H=h - N WHERE N = GEOID12B HGT)
UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 18) SPC (1900 MD)
NORTHING (Y) 4320008.238 m 149954.794 m
EASTING (X) 355025.641 m 428181.666 m
CONVERGENCE -1.05442006 deg 0.20424380 deg
POINT SCALE 0.99985880 0.99995288
COMBINED FACTOR 0.99985748 0.99995156
US NATIONAL GRID DESIGNATOR: 18SUJ5502520008 (NAD 83)
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MARK: gode (gode a 2)
REF FRAME: NAD 83(2011) (2010.0000) IGS08 (2016.3502)
X: 1130774.432 m 0.000 m 1130773.581 m 0.000 m
Y: -4831255.027 m 0.001 m -4831253.573 m 0.001 m
Z: 3994200.519 m 0.001 m 3994200.452 m 0.001 m
LAT: 39 01 18.18964 0.001 m 39 01 18.22081 0.001 m
E LON: 283 10 23.42543 0.000 m 283 10 23.40476 0.000 m
W LON: 76 49 36.57457 0.000 m 76 49 36.59524 0.000 m
EL HGT: 15.786 m 0.001 m 14.493 m 0.001 m
ORTHO HGT: 48.166 m 0.016 m (H=h - N WHERE N = GEOID12B HGT)
UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 18) SPC (1900 MD)
NORTHING (Y) 4320774.468 m 150431.505 m
EASTING (X) 341854.670 m 414996.118 m
CONVERGENCE -1.15043529 deg 0.10868974 deg
POINT SCALE 0.99990796 0.99995308
COMBINED FACTOR 0.99990548 0.99995060
US NATIONAL GRID DESIGNATOR: 185UJ4185420774 (NAD 83)

L LA L L L S
CONSTRAINED MARKS
L L LI R R L R L S S S

MARK: anp5 (anpb5 a 2)
CONSTRAIN: 3d NORMAL
ADJUST X: 0.002m (0.000m) Y: 0.003m (0.001m) Z: -0.003m (0.001m)
ADJUST N: -0.00Im (0.001m) E: 0.003m (0.000m) H: -0.004m (0.001m)
REF FRAME: NAD 83(2011) (2010.0000) IGS08 (2016.3502)
X: 1149299.244 m 0.000 m 1149298.391 m 0.000 m
Y: -4827708.344 m 0.001 m -4827706.886 m 0.001 m
Z: 3993217.434 m 0.001 m 3993217.362 m 0.001 m
LAT: 39 00 37.00433 0.001 m 39 00 37.03552 0.001 m
E LON: 283 23 26.71974 0.000 m 283 23 26.69930 0.000 m
W LON: 76 36 33.28026 0.000 m 76 36 33.30070 0.000 m
EL HGT: 21.691 m 0.001 m 20.390 m 0.001 m
ORTHO HGT: 54.688 m 0.016 m (H=h - N WHERE N = GEOID12B HGT)

UTM COORDINATES STATE PLANE COORDINATES

UTM (Zone 18) SPC (1900 MD)
NORTHING (Y) 4319149.078 m 149219.713 m
EASTING (X) 360669.014 m 433843.136 m
CONVERGENCE -1.01311755 deg 0.24525148 deg
POINT SCALE 0.99983904 0.99995259
COMBINED FACTOR 0.99983564 0.99994919
US NATIONAL GRID DESIGNATOR: 18SUJ6066919149 (NAD 83)
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MARK: hnpt (hnpt a 4)
CONSTRAIN: 3d NORMAL
ADJUST X: -0.000m (0.000m) Y: -0.006m (0.001m) Z: 0
ADJUST N: -0.000m (0.001m) E: -0.002m (0.000m) H: 0
REF FRAME: NAD 83(2011) (2010.0000) IGSO
X: 1196627.026 m 0.000 m 1196626.178
Y: -4846359.964 m 0.001 m -4846358.495
Z: 3956723.212 m 0.001 m 3956723.138
LAT: 38 35 19.71004 0.001 m 38 35 19.74112
E LON: 283 52 10.66804 0.000 m 283 52 10.64858
W LON: 76 07 49.33196 0.000 m 76 07 49.35142
EL HGT: -26.667 m 0.001 m -27.987
ORTHO HGT: 8.229 m 0.016 m (H =h - N WHERE N

UTM COORDINATES STATE PLANE COORDINATES

UTM (Zone 18) SPC (1900 MD)
NORTHING (Y) 4271753.563 m 102722.194 m
EASTING (X) 401553.852 m 475762.994 m
CONVERGENCE -0.70509878 deg 0.54580948 deg
POINT SCALE 0.99971935 0.99996232
COMBINED FACTOR 0.99972353 0.99996650
US NATIONAL GRID DESIGNATOR: 18SVH0155371753 (NAD 83)

13

.004m (0.001m)
.007m (0.001m)
8 (2016.3502)
m 0.000 m
m 0.001 m
m 0.001l m
0.001 m
0.000 m
0.000 m
m 0.001 m
= GEOID12B HGT

)




<<

  /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

  /CreateJDFFile false

  /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



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /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 <>

    /PTB <>

    /SUO <>

    /SVE <>

    /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





