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Groundwater
Availability Modeling
(GAM)
Purpose: to develop tools that can be used to
nelp evaluate groundwater

Public process: you get to see how the model
IS put together.

Freely available: standardized, thoroughly
documented, with reports available over the
Internet.

Living tools: periodically updated.




House Bill 1763

aaaaa
Modeling

e Passed in 2005

 Introduced concept of desired future
condition of aquifers though joint
planning of groundwater conservation
districts in groundwater management
areas

« Refocused attention to groundwater
management area tools instead of
aguifer wide models



What is
managed available
groundwater?

e ...the amount of groundwater that may be
permitted by a district for beneficial use in
accordance with the desired future condition
of the aquifer (HB 1763)

« A GAM s atool that can be used to assess
groundwater availability once the GMAS
decide the desired future condition of their
aquifer(s).
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Purpose of project

 To develop a groundwater model that
can be used as a tool by Presidio
County Underground Water
Conservation District, Groundwater
Management Area 4, and the Far West
Texas Regional Water Planning group
for groundwater resource planning



—— Major Rivers and Streams
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Elevation (feet amsl)
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Low : 1800

— roads
— rivers
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Elevations range
from about 2,000
feet to almost 8,000
feet above sea
level.




Information required for model

» Climate and recharge estimates
 Geology and framework

« Water levels

» Surface water flows

* Hydraulic properties

» Springs

 Pumping amounts and locations



Climate
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Recharge Estimates

Source Recharge Recharge amount | Percent of
(inches/year) | (acre-feet/year) rainfall

Gates and others, 0.12 7,000 (1,100 One percent

1980 square miles)

LBG-Guyton and 0.11 3,630 One percent

Associates, 2001 (620 square miles)

Gabaldon, 1991 0.186 5201 Two percent

(52 square miles)

Chowdhury and 0.0to 0.45 ~3,200 0.05to0 3.4

Wade, report in prep | inches per (600 square miles) | percent

(this study) year

1 Mountain front — does not include inflow from the Chinati Mountains boundary



Approach for recharge:

We propose to use a modified Maxey Eakin approach. The
Maxey Eakin approach was originally developed for closed
basins in eastern Nevada with a Mediterranean climate.

The percentage of precipitation that becomes recharge
Increases step-wise as precipitation increases.

A modification of the method also assumes recharge is a
function of elevation zones.

Elevation zones and percentages of precipitation are
determined in the calibration process.

A further modification is to incorporate a lag time in the
recharge to account for travel time in the unsaturated zone. The
lag time is accounted for by applying a dampening factor which
reduces annual variation from the long-term average.
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— Model Area
Percent Vegetation
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I

Source: Earth System Science Center (ESSC) Pennsylvania State University
1990 - 1999 average from AVHRR data




Evapotranspiration

Evaporation from bare soil and open water
bodies plus transpiration of soil water and
groundwater by plants.

Controlled by energy supply and water supply.

Phreatophytes have their roots in the capillary
fringe and feed on groundwater all or most of
the growing season.

Groundwater evapotranspiration can be a
significant component of groundwater
discharge for many aquifers where the water
table is shallow.



Estimates of Total Possible Evapotranspiration (acre-feet per year)

Owens
and Moore Owens and Blaney
Area (2007 Moore Scanlon and | Scanlon and (1958
Segment (square Pecos (2007 Rio | others (2005) | others (2005) Pecos
miles) River) Grande) 82 50 in/yr 60 in/yr River) 72
Ainlyr infyr in/yr
Rio Grande
Candelariato 12.9 2,752 56,416 34,400 41,280 49,536
above Presidio
Rio Conchos Just
above confluence 8.0 1,707 34,987 21,333 25,600 30,720
with Rio Grande
Rio Grande Above
Presidio to below 3.2 683 13,995 8,533 10,240 12,288
Presidio
Rio Grande Below
Presidio to end of 4.1 875 17,931 10,933 13,120 15,744
model
Total 28.2 6,016 123,328 75,200 90,240 108,288
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Era

System

Period

Stratigraphy

Hydrostratigraphy

Cenozoic

Quaternary

Tertiary

channel gravel and sand
flood plain sand and mud

05 allu\_.ri.u.rn 'aq:u.i.l.’er\s

bolson fill:
conglomerate, sandstone,
claystone, and mudstone

undifferentiated volcanic rocks) .

lava, welded tuffs, tuff, and,
tuffaceous sedimentary rocks,
intrusive igneous rocks

- W £ .\

. igheousaqu}fer p

Paleozoic and Mesozoic

Permian and Cretaceous

limestone, sandstone, quartzitej

marl, and mudstone

Rock Units



Framework

e Elevations of the tops and bottoms of
the model layers

 Land surface elevation from DEM (top)

 Extent of Bolsons based on Henry
(1979)

 Bolson thickness map
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Streamflow (cubic feet per second)
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Baseflow Estimates

Gauge

Cubic feet per
second

Acre-feet per year

Rio Grande at
Candelaria
(1976 — 2003)

35

25,135

Rio Grande
above Presidio
(1976 — 2003)

32

23,054

Rio Grande
above Presidio
(1924 — 2004)

21

14,883

Rio Conchos
just above
confluence with
Rio Grande
(1954 — 2005)

107

77,250

Rio Grande
below Presidio
(1931 — 2005)

170

123,180




® K (ft/day) from SC test
model area

o 5 10 20 Miles
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Hydraulic Conductivity
Data in feet per day

Hydraulic Conductivity
measures how easily
water moves through the
aquifer.



Springs
® cold<86°F
® thermal > 86 °F

towns

model area

20 Miles
L1 1

Springs

Total reported flow from the
hot springs is about 140,000
to 186,000 cubic feet per day
(1,170 to 1,560 acre-feet per
year).

Total reported flow from the
cold springs is about
180,000 cubic feet per day
(1,510 acre-feet per year).



Pumping



Estimated groundwater pumping in U.S. portion of study area
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Permitted groundwater use for Ojinaga area of Mexico
frorn CNA online database
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Conceptual Model
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Comments:

Shirley Wade
shirley.wade@twdb.state.tx.us
(512)936-0883
Draft report can be found here:
http://www.twdb.state.tx.us/gam/prbl
/prbl.asp

Texas Water
Development Board
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March 15, 2011

Name

Affiliation

Patt Sims

Citizen

Caroline Runge

Regional Water Planning Group F and Menard
County Underground Water District

Mike O’Connor

Landowner

Janet Adams

Presidio County Underground Water Conservation
District and Jeff Davis Underground Water
Conservation District

Guillermo Martinez

US International Boundary and Water
Commission

Andres J. Banuelos

Comision Internacional de Limites y Aquas

Doug Coker

Texas Water Development Board

Melissa Hill

Texas Water Development Board
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Questions and Answers from the Second Stakeholder Advisory Forum for the Presidio-
Redford Bolson Aquifer GAM held at the Presidio Activity Center on March 15, 2011

Question 1: Can you provide a map showing the study area locations for each of the recharge
estimate studies [Gates and others (1980), LBG-Guyton and Associates (2001), Gabaldon (1991),
and Chowdhury and Wade, (in preparation)] that you reference in your presentation? And can
you place them all on one map?

Response 1: Yes, we can provide the requested item.

Question 2: How old are the pumping estimates for the Mexico permits shown in your
presentation?

Response 2: Two to three years old.

Question 3: The pumping estimates for Mexico are too low. There has been a recent increase in
irrigation use derived from groundwater sources in Ojinaga, Mexico.

Response 3: We will re-examine our estimates for pumping in Mexico and will look at additional
sources of information.

Question 4: Are groundwater sources permitted in Mexico? Because 2-300 new irrigation wells
have been added in Ojinaga, Mexico to supply water to approximately 40,000 acres of crops.

Response 4: Yes, water use is permitted in Mexico by the Comisidn Nacional del Agua
(CONAGUA). We will try to locate more recent land use coverages for Mexico within the project
study area, and will look for additional sources of information that may be available for
estimating permitted quantities for Ojinaga, Mexico.

Question 5: In your presentation, you show that there is no cross-flow with Mexico [slide
showing groundwater flow directions and proposed model boundaries]. Is this correct?

Response 5: Yes, we were able to determine clear groundwater divides based on topographic
maps. In general, groundwater divides coincide with surface water divides. That is;
groundwater flow is from the mountain peaks to the center of the valley.

Question 6: Is layer 3 in the model [igneous aquifer and Permian and Cretaceous rocks]
saturated throughout?

Response 6: Yes, layer 3 is saturated throughout, but permeability is low so it is generally not
considered a highly productive resource. Because of the low permeability for layer 3, cross-flow
with layer 2 will generally only occur if a pumping well is placed in layer 3.

Question 7: How deep is the bottom of layer 3?



Response 7: Most of the action occurs in the shallower portions, but layer 3 is approximately
2,500 feet thick. The thickest portion of the bolson [layer 2] is approximately 5,000 feet.

Question 8: You show pumping estimates for Mexico and the United States, can you include
pumping from the Shafter Silver Mine in your model? They resumed mining activities which will
include dewatering the mine which is submerged.

Response 8: We will look at pumping information for The Shafter Silver Mine but our previous
information indicated the well is right outside the model boundary.

Question 9: You mention using a lag time for recharge of approximately 30 years in the
groundwater flow model. | have been monitoring rainfall for the past 5 years at my property,
which is located within the mountains. Rainfall has been showing a declining trend over the
past 5 years. In fact, rainfall amounts have been relatively lower in the mountains than in the
valleys for the past 5 years. Rainfall is also highly variable throughout the study area. How does
that fit into the model?

Response 9: A 5-year trend is a relatively shorter time frame, we are aiming for capturing long-
term conditions which may be more representative of average conditions. There is data on a
relatively tighter scale known as Parameter-elevation Regressions on Independent Slopes
Model [PRISM] that captures more of the spatial variability in rainfall than is shown among the
3 rainfall gages in the United States that are used in this presentation. The general
conceptualization has been that rainfall amounts are higher in the mountains relative to the
valley.

Question 10: Are you using any of the information available from the Texas Natural Resources
Information System [TNRIS]?

Response 10: Yes, the Texas Natural Resources Information System [TNRIS] is a division of the
Texas Water Development Board.

Question 11: Are you using the State Soil Geographic Database [STATSGO] or the Soil Survey
Geographic Database [SSURGO]?

Response 11: No, we are not using the State Soil Geographic Database [STATSGO] or the Soil
Survey Geographic Database [SSURGO] at this time. They provide detailed information at a
scale that will not be replicated in the groundwater flow model. We are attempting to simulate
general conditions and aquifer properties over a broader area, or at a larger scale.

Question 12: Are you using topographic data from the Texas Natural Resources Information
System [TNRIS]? And if so, can you cite the reference and year?

Response 12: Yes, we are using topographic data from the Texas Natural Resources Information
System [TNRIS] and yes we will add the reference and year.
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Question 13: Are you using any of the data available from the Instituto Nacional de Estadistica
Geografia e Informatica [INEGI]? They may have more accurate data with respect to digital
elevation models, vegetation, and land use for Mexico.

Response 13: Yes, we are using some data from the Instituto Nacional de Estadistica Geografia
e Informatica [INEGI], but we will search the website again to see if there is more recent data
available.

Question 14: I’'m curious why you are using/referencing vegetative cover from Pennsylvania
State University in your presentation?

Response 14: We are using the vegetative imagery from Pennsylvania State University for
informative purposes, such as this presentation, as it shows vegetative cover for the United
States and Mexico. We are not using the vegetative imagery from Pennsylvania State University
in the groundwater flow model.

Question 15: Who have you coordinated with in the past that is from the International
Boundary and Water Commission [IBWC]?

Response 15: Mr. Rong Kuo.
Question 16: Can you provide us with a copy of your presentation in color?
Response 16: Yes.

Question 17: We found that there were portions of the Edwards-Trinity Plateau Aquifer that did
not receive recharge when the percentage of annual recharge dropped below 10%. | would be
interested in knowing at what percentage this occurs for this project site.

Response 17: | would expect it is high for this project site, and will provide estimates when they
become available.

Question 18: How deep is the bolson well that you show in close proximity to the alluvium well
in your presentation, and do we know if it is a bolson well?

Response 18: It is difficult to estimate how deep the bolson well is at this time without looking
at the database, but it was originally identified as a bolson well based on its location and depth.

Question 19: How deep are all the wells that you show in the presentation?

Response 19: It is difficult to estimate at this time without looking at the database, but we can
provide that information at a later date.

Question 20: | believe you have done some groundwater sampling in this area. Can you identify
the layers that the wells are located in based on your water quality analyses?



Response 20: Yes, we have collected samples, but we do not analyze them internally. The
collected samples are shipped to a laboratory which analyzes them and provides us with the
results. You are correct; there is a difference in the water quality among the layers. Water
samples collected from wells penetrating the bolson aquifer are generally fresher than samples
collected from wells penetrating the alluvium aquifer.

Question 21: Can you provide us with the well depths for all the wells shown in your
presentation, especially for the bolson well and the alluvium well that are located next to each
other?

Response 21: Yes, we can provide the requested data.

Follow-up 18, 19 and 21: First pair of Presidio Bolson hydrographs — 5151807 well is 84 feet
deep, 7430407 well is 84 feet deep; Second pair of Rio Grande Alluvium hydrographs — 5151802
well is 45 feet deep, IBWC well OW709 (7430820) no data for well depth at this time; third pair
of hydrographs — 7439502 (Rio Grande Alluvium) well is 11 feet deep, 7439504 (Presidio
Bolson) well is 214 feet deep. A screen shot for two wells from the TWDB WIID is shown on the
following page.

Question 22: How deep are the city wells?

Response 22: Several hundred feet, | believe that they are approximately 200 feet deep, but |
will check our database and provide this information at a later date.

Follow-up 22: City of Presidio wells range in depth from 34 feet (drilled in 1929) to 537 feet
(drilled in 2001).

Question 23: It appears that there is concern over groundwater pumping, has anyone looked at
the laws or treaties for pumping groundwater between the United States and Mexico?

Response 23: Our primary area of interest involves pumping in the United States. At this time,
we are not aware of any international treaties associated with groundwater pumping for the
project area.

Follow-up 23: We have reviewed the IBWC website and verified that there are no treaties
regarding groundwater use in the study area. We plan to use the best available information on
groundwater use in the model and if better information becomes available we will update the
pumping information in the model.

Question 24: Are there any known artesian wells in this area?

Response 24: There are 1 to 2 known artesian wells in the project area, but as | recall they are
located in the Chinati Mountains.



TWDB Groundwater Database Page 1 of 1

Active Tool

W;t\/eer\/B\/éV;/'III:)IDa.ta Wells in TWDB Groundwater Database - Texas | | H.ellp | sae R?Ctangle
ST

=

o= 2

T4-39-1 ;J

. SRR T 2t o l_z?_
: ._"' ‘“’4395{' '_;I':;.._--".‘ :_.;,:_.h._; %) B

R

&
2

*

Zoom Move Select \'ﬁ

NN NN N WK
0.8083E S

[Layers]

Visible Active :
TWDB 4 .
® Groun_dwater_Data ,\i\* Redfnrd[?-d,:ig] o [mol
o) Submitted Driller's 2 1.____“;_{ - ;
Reports 2o, 5
Brackish

(O Groundwater 74-39-4
Database

® Submitted Drillers
Reports - D.I.M.s
Groundwater

(O Districts (updated
Aug. 2010)

(O Major Aquifers

® Mmqr Aquifers TWDB GROUNDWATER DATA (Explanation)
® Regional Water State Water

. . Well Water Water Aquifer
Planning Areas Rec OBJECT NL\JAr/r?tI)Ier Owner Use EI€Valion neoih Level Quality Code
Groundwater

O Management 1 67312108 7439502 Rubin Madrid heirs U 2502 11 C N 111RGRD 292647 1041132 377
Areas 2 67312110 7439504 Marfa ISD U 2503 214 M Y 112PRBL 292652 1041119 377

700m to these records

7439507 %,(

Latitude Longitude COUNTY_CODE WELL_TYPE area

O OooO0Oo o o o o

g =

]

http://wiid.twdb.state.tx.us/ims/wwm _drl/viewer htm?TITLE=Texas&DISCL=0&APPNO=0&Box=1090031:7264272:1098153... 3/18/2011



	Prbl_SAF2
	Groundwater �Availability Modeling
	Groundwater Availability Model (GAM) for the Presidio-Redford Bolsons
	Contributors to the project at TWDB
	Acknowledgements
	Agenda for Stakeholder Advisory Forum (SAF) Meeting No. 2�March 15, 2011
	Slide Number 6
		 House Bill 1763 
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Purpose of project
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Information required for model
	Climate
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Approach for recharge:�
	Slide Number 25
	Slide Number 26
	Evapotranspiration
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Framework
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Conceptual Model
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56

	Prbl_SAF2_attendance
	Prbl_SAF2_Q&A
	temp.pdf
	Prbl_SAF2_Q&A
	Prbl_SAF2_QandA.pdf
	WellDepthQuestion




<<

  /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




<<

  /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





