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Community Tree Inventory  

Summary 

This plan was developed to assist the City of Luana with managing its urban forest, including budgeting and future planning. Trees can provide a 
multitude of benefits to the community, and sound management allows communities to best take advantage of these benefits. Management is espe-
cially important considering the serious threats posed by forest pests such as the emerald ash borer (EAB). EAB is an invasive insect imported from 
Eastern Asia on wood shipping crates that kills all species of ash trees (does not include mountain ash).  There is a strong possibility that 8.7% of 
Luana’s city owned trees (ash) will die once EAB becomes established in the community.  With proper planning and management, the costs of re-
moving dead and dying trees can be extended over years, mitigating public safety issues.  

Inventory & Results 

In 2014, a tree inventory was conducted using Global Positioning System (GPS) data collectors. ­­The data collector gives Geographic Information 
Systems (GIS) coordinates with an accuracy of 3 meters, which can be used in Arc GIS as an active GIS data layer.  The inventory was a complete 
inventory of street and park trees. Below are some key findings of the 46 trees inventoried.  

Inventory Overview 
 Luana’s trees provide $9,324.64 of benefits annually, an average of $203 a tree 

 There are over 11 species of trees  

 The top three genus are: Maple 69.6%, Ash 8.7%,  Apple 6.5% 

 52.17% of trees are in need of some type of management 

 5 trees are recommended for removal­ 
 

General Recommendations 
The following are key recommendations from the inventory: 

 Of the 5 trees needing removal, all 5 trees are over 24 inches in diameter at 4.5 ft and must be addressed 
immediately.   
*City ownership of the trees recommended for removal should be verified prior to any removal 

 After the removal of the 5 critical concern trees, ash trees should be assessed for removal.   

 The 4 ash trees should be re-evaluated annually for signs and symptoms associated with EAB. 

 All trees should be pruned on a routine schedule - one third of the city every other year.  

 Plant a diverse mix of trees that does NOT include: ash, maple, cottonwood, poplar, box elder, Chinese elm, 
evergreen, willow or black walnut. 

 Check ash trees with a visual survey yearly 

Luana, Iowa 
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Luana, Iowa 

The programming used to collect tree information on the data collectors was written to be compatible with a state-of-the-art software suite called i-
Tree.  i-Tree was developed by the USDA Forest Service to quantify the structure of community trees and the environmental services that trees pro-
vide.  

To quantify the urban forest structure and benefits, specific data is collected for each tree.  This data includes: location, land use, species, diameter 
at 4.5 ft, recommended maintenance, priority of that maintenance, leaf health, and wood condition.  Additionally, signs and symptoms of EAB were 
noted for all ash trees.  The signs and symptoms noted were canopy dieback, epicormic shoots, bark splitting, D-shaped borer exit holes, and wood-
pecker damage. 
 

Detailed Inventory Results 
The data collected for the 46 city trees was entered into the USDA Forest service program Street Tree Resource Analysis Tool for Urban forestry Man-
agement (STRATUM), part of the i-Tree suite.  The following are results from the i-Tree STRATUM analysis.  
 
Annual Benefits 
1. Annual Energy Benefits:	Trees conserve energy by shading buildings and blocking winds.  Luana’s trees reduce energy related costs by approxi-
mately $2,427.94 annually.  These savings are both in Electricity (11.52 MWh) and in Natural Gas (1,585.01 Therms).  
2. Annual Stormwater Benefits: Luana’s trees intercept about 132,915.87 gallons of rainfall or snowmelt a year. This interception provides 
$3,602.02of benefits to the city. 

3. Annual Air Quality Benefits: Air quality is a persistent public health issue in Iowa.  The urban forest improves air quality by removing pollutants, 
lowering air temperature, and reducing energy consumption, which in turn reduces emissions from power plants, and emitting volatile organic mat-
ter (ozone).  In Luana, it is estimated that trees remove 149.95 lbs of air pollution (ozone (O3), particulate matter less than 10 microns (PM10), 
carbon monoxide (CO), nitrogen dioxide (NO2), and sulfur dioxide (SO2)) per year with a net value of $421.84.   

4. Annual Carbon Benefits: Carbon sequestration and storage reduce the amount of carbon in the atmosphere, mitigating climate change.  In Luana 
trees sequester about 43,894.68 lbs of carbon dioxide (CO2) a year with an associated value of $329.21. In addition, the trees store 519,347.50 
lbs of carbon, with a yearly benefit of $3,895.11. 

5. Annual Aesthetics Benefits: Social benefits of trees are hard to capture.  The analysis does have a calculation for this area that includes: aesthetic 
value, property values, lowered rates of mental illness and crime, city livability 
and much more.  Luana receives $2,543.63 in annual social benefits from 
trees. 

Benefits Per Tree Cumulative 

Energy $52.78 $2,427.94 

CO2 $7.16 $329.21 

Air Quality $9.17 $421.84 

Stormwater $78.30 $3,602.02 

Aesthetic/Other $55.30 $9,324.64 

Total ($) $202.71 $9,324.64 

Table 1: Annual Benefits of Public Trees 

Financial Summary of all Benefits: According to the USDA Forest 
Service i-Tree STRATUM analysis, Luana’s trees provide $9,324.64 of  
benefits annually.  Benefits of individual trees vary based on size, species, 
health and location, but on average each of the 85 trees in Luana provide 
approximately $203 annually.  
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Forest Structure 
1. Species & Genus Distribution: Luana has over 11 different tree species along city streets and parks.  The following figures and tables show the distribu-
tion of the trees by genus and the most common species. It is important to plant a diverse mix of species in the urban forest to maintain canopy health, 
since most insects and diseases target a genus (ash) or species (green ash) of trees.  Current diversity recommendations advise that a genus (i.e. maple, 
oak) not make up more than 20% of the urban forest and a single species (i.e. silver maple, sugar maple, white oak, bur oak) not make up more than 
10% of the total urban forest.  Presently, the forest is heavily planted with Maple, and it is recommended that they should not be planted until this per-
centage can be lowered. 

 

Genus No. of Trees 

Maple 32 

Ash 4 

Apple (Crab) 3 

Japanese Tree Lilac 3 

Elm 1 

Honeylocust 1 

Magnolia 1 

Table 2:  Tree Genus Figure 1: Common Tree Genus by Percentage 

Figure 2: Common Tree Species by Percentage 

69.6%

8.7%

6.5%
6.5%

2.2%

2.2%

2.2%

Maple ‐ 69.6%

Ash ‐ 8.7%

Apple (Crab) ‐ 6.5%

Japanese Tree Lilac ‐
6.5%

Elm ‐ 2.2%

Honeylocust ‐ 2.2%

36.90%

17.39%
10.87%

8.70%

6.52%

6.52%

2.17%

2.17%
2.17%

2.17%

4.35%
Sugar Maple ‐ 36.9%

Black Maple ‐ 17.39%

Norway Maple ‐ 10.87%

Green Ash ‐ 8.70%

Japanese Tree Lilac ‐ 6.52%

Apple ‐ 6.52%

Southern Magnolia ‐ 2.17%

Boxelder ‐ 2.17%

Honeylocust ‐ 2.17%

American Elm ‐ 2.17%

Other Species ‐ 4.35%
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2. Age Class: Luana has a good balance of age classes.  For age, it is preferred that the highest amounts of trees are in the smallest size category (a 
downward slope) to prepare for natural mortality and to maintain canopy cover.  Luana’s size curve is on the smaller side, indicating a younger than 
average stand.  However, the most abundant genus, maple is older than average. 

Table 3: Relative Age Distribution 

Figure 3: Age Distribution of Top 10 Public Tree Species (by Percentage) 

3. Condition:- Wood and Foliage: Both wood condition and leaf condition are good indicators of the overall health of the urban forest.  The foliage 
condition results for Luana indicate that 100% of the trees are in fair-good health, with only none of the foliage in poor health, dead or dying.  
Similarly, 73.9% of Luana’s trees are in fair-good health for wood condition.  Wood condition that is in poor health, dead or dying is about 26.1% 
of the population.  This 26.1% is an estimate of trees that need management follow up soon.  
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4. Management Needs: The following management needs for Luana’s urban trees are outlined in Table 4. The table outlines the specific manage-
ment needs of the street and park trees by number of trees and percent of the canopy. 

 Crown cleaning removes dead, diseased, and damaged limbs.   

 Crown raising is the removal of lower branches that are 2 inches in diameter or larger in the case of providing clearance for pedestrians or vehi-
cles.   

 Crown reduction is removing individual limbs from structures or utility wires.  It is recommended that all trees be pruned on a routine schedule 
every five to seven years.   

 Tree staking includes staking, training, mulching, etc. 

Technique No of Trees Percentage 

Crown Cleaning 14 30.43% 

Crown Raising 1 2.17% 

Tree Staking 0 0% 

Tree Removal 5 10.87% 

Crown Reduction 4 8.7% 

Single Family Residential 52.17% 

Park/Vacant/Other 47.83% 

Industrial/Large Commercial 0% 

Small Commercial 0% 

Multifamily Residential 0% 

Table 4: Management Needs 

Planting Strip 54.35% 

Other Maintained  
Location (Park) 

41.30% 

Front Yard 4.35% 

Cutout  

(Surrounded by Pavement) 

0% 

Table 5: Land Use Table 6: Location Type 

5. Canopy Cover: Luana occupies 672 acres.  The tree canopy cover of Luana is approximately 1.36 acres, about .20%.  
6. Land Use and Location: The majority of Luana’s city and park trees are in planting strips in single family neighborhoods.  Table 5 & Table 6 de-
scribe the land use and locations for the street and park trees. 

Recommendations 

1. Risk Management: Hazardous trees can be a significant threat to both people and property.  Trees that are dead or dying, or that have large issues 
such as trunk cracks longer than 18 inches should be removed. Broken branches and branches that interfere with motorist’s vision of pedestrians, 
vehicles, traffic signs and signals, etc. should be removed. 

2. Hazardous Trees: Luana has 5 critical concern trees that need immediate removal.  These trees can be seen on the Location of Trees with Recom-
mended Maintenance map (Appendix B, Image 4 & Image 5).  It is recommended to start with the large diameter critical concern trees first.  All 5 
trees are over 24 inches in diameter at 4.5 ft that should be addressed immediately.  Please refer to the Six Year Maintenance Plan at the end of this 
section.   

3. Poor Tree Species: After the removal of the critical concern trees, ash trees should be assessed for removal (Appendix B, Image 3 & Appendix B, 
Image 4).  There are a total of 4 ash trees that currently have no signs or symptoms that have been associated with EAB.  *City ownership of the trees 
recommended for removal should be verified prior to any removal. 
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4. Pruning Cycle: Proper pruning can extend the life and good health of trees, as well as reduce public safety issues.  In the Management Needs 
section of the Findings there are four main maintenance issues to be addressed:  routine pruning, crown cleaning, crown raising, and crown reduc-
tion.  Crown cleaning removes dead, diseased, and damaged limbs.  Crown raising is the removal of lower branches that are 2 inches in diameter or 
larger in the case of providing clearance for pedestrians or vehicles.  Crown reduction is removing individual limbs from structures or utility wires.  It 
is recommended that all trees be pruned on a routine schedule every five to seven years.  Please refer to the Six-Year Maintenance Plan  for further 
information. 

5. Planting: Most of the planting over the next 5 years will replace the trees that are removed.  It is recommended to plant 1.2 trees for every tree 
removed, since survival rates will not be 100%. It is not essential that the new trees be planted in the same location of the trees being removed.  
However, maintaining the same number of trees helps ensure continuation of the benefits of the existing forest in Luana. 

It is important to plant a diverse mix of species in the urban forest to maintain canopy health, since most insects and diseases target a genus (ash) 
or species (green ash) of trees.  Current diversity recommendations advise that a genus (i.e. maple, oak) not make up more than 20% of the urban 
forest and a single species (i.e. silver maple, sugar maple, white oak, bur oak) not make up more than 10% of the total urban forest.  Presently, the 
forest is heavily planted with Maple (69.6%).  Maple should not be planted until this percentage can be lowered.  Also, ash trees have not been 
recommended since 2002, due to the threat of EAB.  Other species to avoid because they are public nuisances include:  cottonwood, poplar, box 
elder, Chinese elm, evergreen, willow or black walnut.  All trees planted must meet the restrictions in the city tree ordinance. 

The importance of species diversity was brought to the forefront with the loss of the American elm from Dutch elm disease. When one genus (Maple) 
makes up a majority of the species (Norway Maple, Silver Maple, Sugar Maple) in a planting it is an unbalanced population. These unbalanced 
populations leave the population open to destruction from diseases and pests. Unfortunately, the lessons of the American elm are only recently be-
ing heeded. Communities typically replaced lost elms with a small but reliable selection of ash and Norway and silver maple. This left cities in the 
predicament they are finding themselves in now as they stand to lose a large percentage of their ash trees to the emerald ash borer.  

6. Continual Monitoring: It is important to continuously check the health of all trees.  Due to the imminent threat of  Emerald Ash Borer to ash trees, 
it is recommended that trees be checked with a visual survey every year for tree death and for the following signs and symptoms:  canopy dieback, 
epicormic shoots, bark splitting, D-shaped borer exit holes, and wood pecker damage. For a list of forest health threats, please visit the Iowa DNR’s 
website at http://www.iowadnr.gov/Environment/Forestry/ForestHealth 
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Proposed Six Year Maintenance Plan  

Year 1:  Removal: 5 critical concern trees or saving for ash tree treatment 

 Planting and Replacement: 6 trees to be planted in open locations 

 Visual Survey for signs and symptoms of EAB 

Year 2: Removal: 4 ash or saving for ash tree treatment 

 Planting and Replacement: 5 trees in open locations from year one removals 

 Routine pruning:  1/3 of trees (12) 

Visual Survey for signs and symptoms of EAB 
Year 3:  Removal: any new critical concern trees or saving for ash tree treatment 

Planting and Replacement: 5 trees to be planted in open locations  

Year 4:  Removal:  any new critical concern trees or saving for ash tree treatment 

 Planting and Replacement: 5 trees in open locations  

 Routine pruning: 1/3 of trees (12) 

 Year 5:  Removal: any new critical concern trees and/or 3 ash or saving for ash tree treatment 

Planting and Replacement: 5 trees to be planted in open locations and locations from previous removals 

Year 6:  Removal: any new critical concern trees and/or 2 ash or saving for ash tree treatment 

 Planting and Replacement: 5 trees in open locations from previous removals 

 Routine pruning:  1/3 of trees (12) 

Reduction of ash over 6 years: Four ash trees removed (100% of ash).  EAB could potentially kill all ash within 4 
years of its arrival.   
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Emerald Ash Borer Plan 
 

1. Ash Tree Removal 
Tree removal will be prioritized with dead, dying, hazardous trees to be removed first. Next 
will be all ash in poor condition and displaying signs and symptoms of EAB. *City owner-
ship of the tree recommended for removal should be verified prior to any removal. 

2. Treatment of Ash Trees 
Chemical treatment can be effective, spreading removal costs out over several years while 
allowing trees to continue to provide benefits.  However, treatment is not recommended if 
EAB is more than 15 miles away from the community.  For more information on the cost of 
treatment strategies visit http://extension.entm.purdue.edu/treecomputer/   

3. EAB Quarantines 
EAB is an extremely destructive plant pest and it is responsible for the death and decline of over 25 million ash trees.  Ash in both forested and 
urban settings constitute a significant portion of the canopy cover in the United States.  Current tools to detect, control, suppress and eradicate this 
pest are not as robust as the USDA would desire.  In order to stay ahead of this hard to detect beetle, the USDA is attempting to contain the beetle 
before it spreads beyond its known positions by regulating articles. 

A regulated article under the USDA’s quarantine includes any of the following items: 

• emerald ash borer 

• firewood of all hardwood species (for example ash, oak, maple and hickory) 

 nursery stock and green lumber of ash 

 any other ash material, whether living, dead, cut or fallen, including logs, stumps, roots, branches, as well as composted and not composted 
chips of the genus ash (Mountain ash is not included) 

In addition, any other article, product or means of conveyance not listed above may be designated as a regulated article if a USDA inspector deter-
mines that it presents a risk of spreading EAB once a quarantine is in effect for your county. 
4. Wood Disposal 
 A very important aspect of planning is determining how wood infested with EAB will be handled, keeping in mind that quarantines will restrict its 
movement.  Consider who will cut and haul the dead and dying trees.  Is there an accessible, secured site big enough to store and sort the hundreds 
of trees and the associated brush and chips?  How will wood be disposed of or utilized?  Do you have equipment capable of handling the amount 
and size of ash trees your tree inventory has identified?  Once your county is under quarantine for EAB, contact USDA-APHIS-PPQ at 515-251-4083 
or visit the website http://www.aphis.usda.gov/plant_health/plant_pest_info/emerald_ash_b/regulatory.shtml.   

5. Canopy Replacement 
As budget permits, all removed ash trees will be replaced.  All trees will meet the restrictions in the city ordinance. The new plantings will be a di-
verse mix and will not include ash, maple, cottonwood, poplar, box elder, Chinese elm, evergreen, willow or black walnut. 

6. Postponed Work 
While finances, staffing and equipment are focused on the management of ash, usual services may be delayed.  Tree removal requests on genus 
other than ash will be prioritized by hazardous or emergency situations only. 
 

Emerald Ash Borer Beetle next to D-shaped exit holes.  

http://extension.entm.purdue.edu/treecomputer/�
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7. Monitoring (repeated) 
It is recommended that ash trees be checked with a visual survey every year for tree death and for the following signs and symptoms:  canopy die-
back, epicormic shoots, bark splitting, D-shaped borer exit holes, and wood pecker damage. 
8. Private Ash Trees 
It is strongly recommended that private property owners start removing ash trees or treating healthy trees they desire to preserve on their property 
upon arrival of EAB or confirmed within 15 miles.  Refer to City Ordinance for more information. 

FY 2015 Budget 
Removal @ $700/tree: $3,500 *Or saving for ash tree treatment 
Planting @ $100/tree: $600  
Watering & Maintenance @ $50/tree: $300 

FY 2016 Budget 
Removal: $2,800 *Or saving for ash tree treatment 
Planting: $500  
Watering & Maintenance: $250 
Routine Pruning: @ $9/tree: $110 

FY 2017 Budget 
Removal: $0 
Planting:  $500  
Watering & Maintenance: $250 

FY 2018 Budget 
 Removal:  $0 
 Planting:  $500  
 Watering & Maintenance: $250 
 Routine Pruning: $110 

FY 2019 Budget 
 Removal: $0 
 Planting: $500  
 Watering & Maintenance: $250 

FY 2020 Budget 
 Removal: $0 
 Planting: $500  
 Watering & Maintenance: $250 
 Routine Pruning: $110 

Proposed Budget 
Total $11,220 over 6 years ($1,870/year) 

*Reduction of ash over 6 years: 4 ash trees removed (100% of ash).   
Proposed Budget Increase 
EAB could potentially kill all ash trees in Luana within 4 years of its arrival.  To remove all ash trees within 6 years 
the budget would average $470 a year.  Additionally, it is recommended that Luana apply for grants to fund replace-
ment trees.  Utility Company grants are usually between $500 and $10,000 for community-based, tree-planting 
projects that include parks, gateways, cemeteries, nature trails, libraries, nursing homes, and schools.  
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Table 2: Annual Stormwater Benefits 

Table 1: Annual Energy Benefits 
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Table 5: Annual Carbon Stored 

Table 6: Annual Social and Aesthetic Benefits 
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Table 7: Summary of Benefits in Dollars 

Figure 1: Species Distribution  
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Honeylocust ‐ 2.17%
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Figure 2: Relative Age Class 

Table 8: Relative Age Class 

Figure 3: Foliage Condition  Figure 4: Wood Condition 
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Figure 6: Location of City/Park Trees 

Figure 5: Land Use of City/Park Trees 
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Appendix B: ArcGIS Mapping 
 
Image 1: Location of Ash Trees 
 
Image 2: Location of Trees with Recommended Maintenance 
 
Image 3: Maintenance Tasks  
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Appendix C: Suitable Shade Tree Lists 
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Northeast Iowa RC&D and The State of Iowa are Equal Opportunity Employers. 

Federal law prohibits employment discriminaƟon on the basis of race, color, age, religion, naƟonal origin, sex or 
disability. State law prohibits employment discriminaƟon on the basis of race, color, creed, age, sex, sexual orien‐
taƟon, gender idenƟty, naƟonal origin, religion, pregnancy, or disability. State law also prohibits public accommo‐
daƟon (such as access to services or physical faciliƟes) discriminaƟon on the basis of race, color, creed, religion, 

sex, sexual orientaƟon, gender idenƟty, religion, naƟonal origin, or disability. If you believe you have been discrimi‐
nated against in any program, acƟvity or facility as described above, or if you desire further informaƟon, please 

contact the Iowa Civil Rights Commission, 1‐800‐457‐4416, or write to the Iowa Department of Natural Resources, 
Wallace State Office Bldg., 502 E. 9th St., Des Moines, IA 50319. 

The inventory was funded in part through a grant from the Iowa Department of Natural Resources to assist  

communiƟes in Eastern Iowa with planning and managing their urban tree resources and development of  

response to the presence of EAB and other tree pests and problems.  


	Financial Summary of all Benefits: According to the USDA Forest Service i-Tree STRATUM analysis, Luana’s trees provide $9,324.64 of 

	benefits annually.  Benefits of individual trees vary based on size, species, health and location, but on average each of the 85 trees in Luana provide approximately $203 annually. 

	Emerald Ash Borer Plan

1. Ash Tree Removal
Tree removal will be prioritized with dead, dying, hazardous trees to be removed first. Next will be all ash in poor condition and displaying signs and symptoms of EAB. *City ownership of the tree recommended for removal should be verified prior to any removal.

	In addition, any other article, product or means of conveyance not listed above may be designated as a regulated article if a USDA inspector determines that it presents a risk of spreading EAB once a quarantine is in effect for your county.
4. Wood Disposal
 A very important aspect of planning is determining how wood infested with EAB will be handled, keeping in mind that quarantines will restrict its movement.  Consider who will cut and haul the dead and dying trees.  Is there an accessible, secured site big enough to store and sort the hundreds of trees and the associated brush and chips?  How will wood be disposed of or utilized?  Do you have equipment capable of handling the amount and size of ash trees your tree inventory has identified?  Once your county is under quarantine for EAB, contact USDA-APHIS-PPQ at 515-251-4083 or visit the website http://www.aphis.usda.gov/plant_health/plant_pest_info/emerald_ash_b/regulatory.shtml.  

	5. Canopy Replacement
As budget permits, all removed ash trees will be replaced.  All trees will meet the restrictions in the city ordinance. The new plantings will be a diverse mix and will not include ash, maple, cottonwood, poplar, box elder, Chinese elm, evergreen, willow or black walnut.

	6. Postponed Work
While finances, staffing and equipment are focused on the management of ash, usual services may be delayed.  Tree removal requests on genus other than ash will be prioritized by hazardous or emergency situations only.


	7. Monitoring (repeated)
It is recommended that ash trees be checked with a visual survey every year for tree death and for the following signs and symptoms:  canopy dieback, epicormic shoots, bark splitting, D-shaped borer exit holes, and wood pecker damage.
8. Private Ash Trees
It is strongly recommended that private property owners start removing ash trees or treating healthy trees they desire to preserve on their property upon arrival of EAB or confirmed within 15 miles.  Refer to City Ordinance for more information.



<<

  /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



