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Subject Cumulative Dewatering Influence in the MQEE Area 

1. Introduction 

GHD has prepared this memorandum on behalf of Dufferin Aggregates in further response to JART comments 
requesting additional clarification of the cumulative effects of the permitted dewatering for the existing approved 
Milton Quarry cells (Main Quarry, North Quarry, Extension Quarry – West Cell and East Cell) in the area of the 
proposed East Extension. Related JART comments include GWRA Comments: 2, 18, 23, 29, 32, and possibly 
others. Responses to these comments were provided in table format on January 25, 2023 and discussed at the 
JART meeting on February 3, 2023. 

During the course of the meeting on February 3, 2023 it was discussed that the GWRA Report (GHD, 
December 2021) and the responses to comments presented data illustrating the influence of the existing 
approved quarry on groundwater levels and described the likely existing impact on water resources – 
i.e., Wetland U1 and Wetland W36, as well as Wetland V2 in the East Cell Licence Area prior to its mitigation 
enhancement. Our discussions revealed that there was agreement on these matters; however, JART 
requested that clearer quantification of the degree of dewatering influence be provided along with associated 
statements of the past dewatering influence evidenced by the available monitoring data (i.e., water level 
hydrographs as included in the GWRA). 

This memorandum provides the additional clarification as requested. 

2. Available Water Level Data  

Water level data is available for a number of monitoring wells in the MQEE area. These wells were installed at 
various points in time for a number of different studies and purposes. Water level data has also been collected 
at the various locations at different times based on the purpose of studies and the availability of access. All 
water level data that is available is presented in the GWRA (refer to Appendix D in tabular and graphical form).  
Relevant data are reproduced in the hydrographs attached to this memorandum along with data collected since 
the GWRA was prepared. The attached Figure 3.3 from the GWRA shows all the monitoring locations, although 
not all locations have data relevant or useful for this exercise. 
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The general commencement of monitoring data that is useful for this analysis includes monitoring wells 
installed circa 1979/80 in the MQEE area for studies by prior landowners and monitoring wells installed circa 
1990 and 1999 by Dufferin. These sets of older monitoring wells provide the ability to compare contemporary 
groundwater levels to prior periods when there was little or no influence from quarry dewatering in the MQEE 
area. Subsequent series of monitoring wells were installed in 2007 and later years; however, these more recent 
installations are less relevant to this analysis as it is clear that the influence of the existing quarry dewatering in 
the MQEE area was appreciable by 1999 as described in the GWRA and the Response to JART GWRA 
Comments (e.g., Comment #24). 

The following monitoring wells from the older time periods are available and considered in this analysis: 

– ~1979/80: OW2-80, OW3-80, OW11-80 
– ~1990:  MW4 
– ~1999:  BH64, BH65, BH66, BH71, OW3-x Series represented by OW3-2-II 
– 2008:  OW69-08 

Updated hydrographs (including data through 2022) are provided in the Attachments. Some other wells are not 
presented herein as they have more limited datasets and/or do not add useful information to the analysis – 
e.g., OW10-80, TW1-80, OW3-1, and OW3-3). 

The historic surface water data available for this analysis is limited to staff gauges installed in Wetland W36 
(SG5 and historic SW5-80A/B) and Wetland W41 (SG6 and SWDP6) installed in 1999. Updated hydrographs 
for these staff gauges are shown on revised versions of GWRA Figure 6.10 (Wetland U1) and Figure 6.11 
(Wetland W36) in the Attachments. A copy of the hydrograph for SW5-80A/B from the GWRA is also included 
for convenience; however, no measurements have occurred at this location since 1982 (it has been observed 
to be dry). 

3. Analysis of Dewatering Influence 

The hydrograph for each of the relevant monitoring wells (as above) were reviewed to develop an estimate of 
the drawdown evident at each location. The estimate of drawdown is necessarily an approximation due to the 
limitations of the available data (varying time periods, collection frequency, etc.), seasonal effects, and climatic 
variations from year to year. While the estimated quantity of drawdown may vary depending on exactly how the 
results are interpreted, the overall scale and nature of the dewatering influence is evident from this analysis as 
described below. 

Location Data 
Commencement 

Estimated 
Drawdown 
[metres] 

Comments 

OW2-80 1980 4+ Shallow well has gone dry.  
Early groundwater levels appear suspect. If measured 
levels are correct drawdown would be 8+ metres 

OW3-80 1979 4-8 Recent dry climate conditions obscure dewatering effect. 
Range reflects recent spring peak-fall low levels relative to 
early data 

OW11-80/  
OW3-2-II 

1980/ 
1998 

2-5 Refer to combined hydrograph. Range of spring-fall 

MW4 (series) 1990 12-14 Approximately 10 m occurred in 1997. Range of spring-fall 

BH64 1999 0 (since 1999) Some influence likely occurred prior to 1999 based on 
observations at MW4 and SW5-80A/B 
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Location Data 
Commencement 

Estimated 
Drawdown 
[metres] 

Comments 

BH65 1999 0 No influence is evident 

BH66 1999 0 No influence is evident  

BH71 1999 0 No drawdown influence is evident. Recent data indicates 
some increase in groundwater level due to groundwater 
recharge operations 

OW69-08 2008 0 No influence is evident  

Wetland U1 

Based on the drawdown values at the various monitoring well locations presented above, it appears that in the 
area of Wetland U1 the approved existing quarry resulted in a drawdown that may be in the range of 2-5 m 
seasonally (drawdown effects are less in the spring and early summer, and greater in the fall and early winter). 
This conclusion is supported by the drawdown observed in the area northeast of Wetland U1 (monitoring wells 
OW11-80, OW3-x Series, and OW3-80) and at monitoring well location MW4. 

On the basis of groundwater levels being 2-5 m higher than present in the area of Wetland U1 prior to the 
dewatering influence of the existing approved quarry, Wetland U1 was historically supported by groundwater 
and would have had a hydroperiod that persisted for a substantial portion of the year, at least in typical-to-
wetter years. 

Wetland W36 

Groundwater level data relevant to Wetland W36 is limited to monitoring well MW4 and monitoring well BH64. 
BH64 was not installed until 1999, which is after extraction had already occurred in the adjacent area of the 
Main Quarry.  The water level data from monitoring well BH64 does not indicate any drawdown in groundwater 
levels in this area following its installation in 1999. 

It is interpreted that prior to 1999, groundwater levels were higher at BH64 and the area between Wetland W36 
and the Main Quarry. This is also supported by observations of surface water present in Wetland W36 at the 
unopened road allowance on the east side of the Main Quarry (historic monitoring location SW5-80A/B) at all 
times of each of the year when observations were made in 1980, 1981, and 1982 – notably including 
observations in August (refer to attached hydrograph, Figure C.12 from GWRA). 

On this basis it can be concluded that prior to the permitted dewatering of the existing quarry, groundwater 
levels would have been suitable to support groundwater discharge/support to Wetland W36 in the area of 
monitoring well BH64, as well as to the east and west, prior to the late 1990s.  

Other Wetlands 

Other wetlands in the MQEE area include Wetland W41, Wetland W46, and Wetland W56. The available 
groundwater level monitoring data for the area (BH65, BH66, BH71, and OW69-08) do not indicate any 
drawdown extending to the area of these wetlands (it is noted that groundwater level monitoring was not 
available prior to 1999 in these areas). This is a reasonable conclusion based on the distance of these features 
from the existing extraction areas and the intervening wetland features (Wetland U1 and Wetland W36) that 
would have buffered the extent of any drawdown further to the east. 

4. Conclusion 

This analysis of cumulative effect of dewatering influence from the Existing Quarry on the MQEE area, clearly 
demonstrates that groundwater lowering has occurred and can be reasonably interpreted to have resulted in 
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lower groundwater levels in the area of Wetland U1 and Wetland W36 as indicated in the GWRA and in the 
Natural Environment Technical Report (NETR) and Environmental Impact Assessment (EIA) (Goodban 
Ecological Consulting Inc. [GEC] 2021), and responses to comments by JART. There is no indication of a 
dewatering influence extending to the more distant locations of Wetland W41, Wetland W46, and Wetland 
W56. 

The proposed MQEE includes extension of the existing approved (and operating) water management system 
which will prevent drawdown influences extending from the MQEE to surrounding water resources such as 
Wetland W41, Wetland W46, and Wetland W52 and beyond.  The proposed mitigation measures will also  
enhance the wetland conditions in Wetland U1 and Wetland W36 while providing further safeguards for the 
protection of the more distant wetlands through the Supplemental Monitoring program included in the AMP 
Addendum. 

Therefore, it is clear that the proposed MQEE will not result in any negative cumulative effect and will actually 
result in enhancement of water resources conditions in the MQEE area. 

Regards, 

Kyle Fritz, P. Eng. 
kyle.fritz@ghd.com 

J. Richard Murphy, P.Eng.
richard.murphy@ghd.com

Attachments: Figure 3.3 Rev (including well locations installed in 2022) 
Select MQEE Groundwater hydrographs (as listed in Table) 
GWRA Surface water hydrographs for SW5-80A/B 
Figure 6.10 Rev (updated data) 
Figure 6.11 Rev (updated data) 

March 3, 2023
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Attachments 
GWRA Figure 3.3 Rev 

Select MQEE Groundwater Hydrographs 

GWRA Surface Water Hydrograph SW5-80 

GWRA Figure 6.10 Rev 

GWRA Figure 6.11 Rev 
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Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\OW2-80.grf

Note: Historical dry measurements may indicate a well obstruction.



1/1/20 4/1/20 7/1/20 10/1/20 1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
DATE

327

328

329

330

331

332

333

334

335

336

EL
EV

AT
IO

N 
(m

 A
MS

L)

1979 1981 1983 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
DATE

327
328
329
330
331
332
333
334
335
336
337
338
339
340
341

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
OW3-80

HYDROGRAPH - OW3-80

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\OW3-80.grf



1/1/20 4/1/20 7/1/20 10/1/20 1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
DATE

331

332

333

334

335

336

337

338

339

EL
EV

AT
IO

N 
(m

 A
MS

L)

1980 1982 1984 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
DATE

330
331
332
333
334
335
336
337
338
339
340
341

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
OW11-80
OW3-2-II

HYDROGRAPH - OW11-80, OW3-2-II FIGURE

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\Modified\OW11-80, OW3-2-II.grf



1/1/20 4/1/20 7/1/20 10/1/20 1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
DATE

331

332

333

334

335

336

EL
EV

AT
IO

N 
(m

 A
MS

L)

1979 1981 1983 1985 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
DATE

331

332

333

334

335

336

337

338

339

340

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
OW11-80

HYDROGRAPH - OW11-80

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\OW11-80.grf



1/1/20 4/1/20 7/1/20 10/1/20 1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
DATE

312
314
316
318
320
322
324
326
328
330
332
334
336

EL
EV

AT
IO

N 
(m

 A
MS

L)

1/1/90 1/1/92 1/1/94 1/1/96 1/1/98 1/1/00 1/1/02 1/1/04 1/1/06 1/1/08 1/1/10 1/1/12 1/1/14 1/1/16 1/1/18 1/1/20 1/1/22
DATE

312
314
316
318
320
322
324
326
328
330
332
334
336

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
MW4
MW4A
MW4B
MW4C

HYDROGRAPH - MW4 SERIES

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\MW4 Series.grf



1/1/20 4/1/20 7/1/20 10/1/20 1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
DATE

326

327

328

329

330

331

332

333

EL
EV

AT
IO

N 
(m

 A
MS

L)

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2020 2021 2022 2023
DATE

325

326

327

328

329

330

331

332

333

334

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
BH64

HYDROGRAPH - BH64

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\BH64.grf



1/1/20 3/1/20 5/1/20 7/1/20 9/1/20 11/1/20 1/1/21 3/1/21 5/1/21 7/1/21 9/1/21 11/1/21 1/1/22 3/1/22 5/1/22 7/1/22 9/1/22 11/1/22 1/1/23
DATE

327

328

329

330

EL
EV

AT
IO

N 
(m

 A
MS

L)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
DATE

327

328

329

330

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
BH65

HYDROGRAPH - BH65

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\BH65.grf



1/1/20 3/1/20 5/1/20 7/1/20 9/1/20 11/1/20 1/1/21 3/1/21 5/1/21 7/1/21 9/1/21 11/1/21 1/1/22 3/1/22 5/1/22 7/1/22 9/1/22 11/1/22 1/1/23
DATE

324

325

326

327

328

329

EL
EV

AT
IO

N 
(m

 A
MS

L)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
DATE

324

325

326

327

328

329

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
BH66

HYDROGRAPH - BH66

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\BH66.grf



1/1/20 4/1/20 7/1/20 10/1/20 1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
DATE

336

337

338

339

340

341

EL
EV

AT
IO

N 
(m

 A
MS

L)

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2020 2021 2022 2023
DATE

334

335

336

337

338

339

340

341

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
BH71

HYDROGRAPH - BH71

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\BH71.grf



1/1/20 4/1/20 7/1/20 10/1/20 1/1/21 4/1/21 7/1/21 10/1/21 1/1/22 4/1/22 7/1/22 10/1/22 1/1/23
DATE

333

334

335

336

EL
EV

AT
IO

N 
(m

 A
MS

L)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
DATE

333

334

335

336

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
OW69-08

HYDROGRAPH - OW69-08

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Appendix D\OW69-08.grf



HYDROGRAPH - SW5-80A/B

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date July 2021

Plot Date: July 26 2021 9:07 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\Report 164\SW5-80AB.grf

1/1/80 3/1/80 5/1/80 7/1/80 9/1/80 11/1/80 1/1/81 3/1/81 5/1/81 7/1/81 9/1/81 11/1/81 1/1/82 3/1/82 5/1/82 7/1/82 9/1/82 11/1/82 1/1/83
DATE

327

328

329

330

331

332

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
SW5-80A
SW5-80B

kjfritz
Stamp



1/1/20 3/1/20 5/1/20 7/1/20 9/1/20 11/1/20 1/1/21 3/1/21 5/1/21 7/1/21 9/1/21 11/1/21 1/1/22 3/1/22 5/1/22 7/1/22 9/1/22 11/1/22 1/1/23
DATE

330

331

332

333

334

335

336

337

338

339

340

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
OW78D-20
OW78S-20
SG66
SG66 - Ground Surface
OW3-2-II

Note:
Open circles denote dry observations at the staff gauge.

Datalogger Malfunction

HYDROGRAPH - WETLAND U1 FIGURE 6.10 Rev

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Figure 6.10 - U1.grf



HYDROGRAPH - WETLAND W36 FIGURE 6.11 Rev

MILTON QUARRY EAST EXTENSION
REGION OF HALTON, ONTARIO

Project No. 10978
Date February 2023

Plot Date: February 17 2023 3:02 PM
HEG file: N:\CA\Waterloo\Projects\662\010978\Grapher\GWRA Update\Figure 6.11 - W36.grf

2/1/20 3/1/20 4/1/20 5/1/20 6/1/20 7/1/20 8/1/20 9/1/20 10/1/20 11/1/20 12/1/20 1/1/21 2/1/21 3/1/21 4/1/21 5/1/21 6/1/21 7/1/21 8/1/21 9/1/21 10/1/21 11/1/21 12/1/21 1/1/22 2/1/22 3/1/22 4/1/22 5/1/22 6/1/22 7/1/22 8/1/22 9/1/22 10/1/22 11/1/22 12/1/22 1/1/23
DATE

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

EL
EV

AT
IO

N 
(m

 A
MS

L)

LEGEND
SG57
SG57 - Ground Surface
SG58
SG58 - Ground Surface
SG5
SG5 - Ground Surface
BH64
BH65
OW82-20
OW83-21

Note:
Open circles denote dry observations.
Open squares denote frozen observations.


	Memo
	1. Introduction
	2. Available Water Level Data
	3. Analysis of Dewatering Influence
	4. Conclusion

	Attachments
	FIGURE 3.3 Rev
	Select MQEE Groundwater Hydrographs
	HYDROGRAPH - OW2-80
	HYDROGRAPH - OW3-80
	HYDROGRAPH - OW11-80, OW3-2-II
	HYDROGRAPH - OW11-80
	HYDROGRAPH - MW4 SERIES
	HYDROGRAPH - BH64
	HYDROGRAPH - BH65
	HYDROGRAPH - BH66
	HYDROGRAPH - BH71
	HYDROGRAPH - OW69-08

	HYDROGRAPH - SW5-80A/B
	FIGURE 6.10 Rev
	FIGURE 6.11 Rev



<<
  /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




