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Introduction 

This toolkit has been developed for local Health Departments when re-
sponding to Harmful Algae Blooms (HABs) in your community. 
Goals: 
 Support local health department’s response to HAB    
 Provide a guide for reporting of HAB cases 
 Assist local health departments with information of where to go 

when HAB questions are presented.  
 

Tool Kit Components 

What is a HAB?         3 
This section was developed to provide general information about  
Harmful Algae Blooms. 
 
HAB Season        3 
Knowing when HAB most commonly occur can assist local health        
departments meet the needs of the public.    
 
Health Effects         4 
This section includes a straightforward description of common  
symptoms associated with blue-green algae exposure and may be 
used as a guide to determine if contact with a HAB occurred. 
 
Reporting Human and Animal Illness     5   
This form, available on the HAB web page, is used to report human  
llness or death that may be related to exposure to blue-green algae. 
HAB events also affect pets and the KDHE online reporting form for  
illness or death of animals. 
 
Role and Response of KDHE      5 
This section provides information regarding KDHE monitoring efforts 
and the determination of lake status reports.   
 
How to Avoid HAB Exposure     7 
Illnesses can be avoided using these tips and recommendations. 
 
Who to Contact with HAB Questions      8 
Key contact information regarding health issues is included in this  
section.  
 
KDHE HAB Guidance Document      9 
The KDHE HAB policy provides information regarding monitoring, lake 
status levels, procedures and expectations of KDHE staff and partners. 
 
Jar Test        12 
 
Additional Resources      14 

 
Cover photo courtesy of Elaine Toland 

This document 
was developed 

as a  
resource for  
local health  

Departments to  
assist with HAB 
response in their 

communities. 

Children are at 
highest risk for 

HAB related    
illness. 
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What is a HAB?   
Cyanobacteria, also known as blue-green algae, are prominent in  
Kansas waters and, under certain conditions, HAB will produce toxins 
that pose a health risk to people and animals. Blooms are an emerging 
public health issue in Kansas.   In 2011, Kansas experienced a number 
of HAB involving 38 reported water bodies and in 2012, 24 water bod-
ies were confirmed as having HAB. 
 
Large accumulations of algae or HABs can release toxins and contrib-
ute to human and animal health problems, however, not all blooms pro-
duce toxins.  Visible blooms may be harmless, and harmful blooms may 
not be obvious to the untrained observer.  Cyanotoxins are a diverse 
group of chemical substances that are categorized by their specific 
toxic effects.  Depending on the genera, water conditions, and other 
factors, specific toxic effects include:  neurotoxins (affecting the nerv-
ous system),   hepatoxins (affecting the liver), dermatotoxins (affecting 
the skin) and lipopolysaccharides (chemicals that can affect the gastro-
intestinal      system).  These toxins are mostly released to the water as 
the bacteria die.  Water samples from various Kansas lakes have de-
tected the presence of microcystins.  Both humans and animals can ex-
perience illness from exposure to these toxins during recreational activi-
ties and other water uses.   
 
HABs and their toxins in freshwaters have been implicated in human 
and   animal illness in at least 36 states in the United States.  The 
greatest risk of adverse human health effects appears after exposure to 
activities such as swimming and skiing.  Adverse health effects can 
vary and are dependent upon the type of toxin and route of exposure.  
Contact with high concentrations of HAB, independent of the level of 
toxins, may also cause adverse health effects.  The most common 
complaints after recreational exposure include vomiting, diarrhea, skin 
rashes, eye irritation and respiratory symptoms.   
 
There is no specific antidote available. Treatment is aimed at early    
detection, control of symptoms and supportive care.  Diagnosis in     
humans is usually based on clinical signs and exposure to waters with 
confirmed HAB events. 
 

HAB Season 
Generally the HAB season begins in May and continues through  
October. It coincides with the longest periods of light and warmest  
water temperatures.   Summer and Fall includes three holidays which 
include high numbers of visitors to public recreational water bodies : 
 Memorial Day 
 Independence Day 
 Labor Day 
 
There were one suspect, five probable and seven confirmed cases of 
human illness from HABs in 2011 and four probable, two confirmed 
cases in 2012.  Several dog deaths were confirmed in 2011. 

Five dog deaths were 
reported in 2011 with no 
dog deaths in 2012  
attributed to  
increased awareness of 
the dangers of HABs to 
pets and people. 
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In 2011-12, KDHE re-
ceived numerous re-
ports of human and ani-
mal illnesses associate 
with HABs.   



Health Effects:  Exposure and Clinical Presentation 
 

Route of Exposure Signs and Symptoms Time to symptom    
onset 

Differential Diagnosis 

 
Hepatotoxins:  

Swallowing water  
contaminated with 

cyanobacteria or toxins 

 
Elevated ALT 
Gastroenteritis 
Acute hepatitis 
Kidney toxicity 

Malaise 
Headache 

 
Minutes to hours 

 
Other hepatotoxin  
poisoning, other  

microbial  
infections/toxins 

 
Neurotoxins: 

Swallowing water  
contaminated with 

cyanobacteria or toxins 

 
Tremor 

Diarrhea 
Motor weakness 

Respiratory paralysis 
vomiting 

 
Minutes to hours 

 
Pesticide poisoning, 
other toxic poisoning  

 
Dermatotoxins:  

Skin contact with water 
contaminated with 

cyanobacteria or toxins 
or  

contact with animals  
contaminated with  

cyanobacteria 

 
Itchy Skin 
Red Skin 

Hives 
Skin Blistering 
(including lips) 

Allergic Reactions 

 
Minutes to hours 

 
Other dermal allergens.  
Non-allergic urticaria, 
photosensitivity reac-

tions 

 
Inhaling aerosolized  

droplets contaminated 
with cyanobacteria or  

toxins 

 
Sore Throat 
Congestion 

Cough 
Wheezing 

Upper respiratory irrita-
tion Rhinitis 

Possible allergic reac-
tion 

 
Unknown, but likely an 

acute reaction 

 
Other airborne aller-

gens, upper respiratory  
infection, flu 
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Reporting HAB-Related Human Illness  
Use the Kansas Department of Health and Environment  Human Algae 
Illness Reporting form to report a human illness that may be related to 
blue-green algae.  The form is found online by going to 
http://www.kdheks.gov/algae-illness/index.htm      
 
In order to improve the health of all Kansas residents and visitors, we 
encourage local public health providers with knowledge of a case or 
suspected case of HAB exposure and illness to report this  
information to KDHE using the online reporting form.  If you have ques-
tions about the reporting form, please call KDHE Epi Hotline at 877-
427-7317 or by email at Epihotline@kdheks.gov.  
 
Reporting HAB-related Animal Illness 
Reports of suspected domestic animal illness associated with exposure 
to HAB are reported to KDHE using the online reporting form.  Animals 
often serve as sentinels for human illness therefore the Kansas         
Department of Health and Environment requests a report of any       
suspected case of blue-green algae poisoning to the Epi Hotline or the 
online reporting form.  The online form is located on our website at 
http://www.kdheks.gov/algae-illness/index.htm. 
Local health  departments receiving reports from veterinarians can also 
contact the KDHE Epi Hotlineat 877-427-7317 or by email at epihot-
line@kdheks.gov.  

 

Role of Kansas Department of Health and Environment  
The KDHE does not routinely monitor all water bodies in the state for 
HABs but responds to complaint forms submitted online.  Based on test 
results of public water body samples, KDHE determines whether a lake 
should be under an Advisory or a Warning status.  In rare cases where 
HAB represent an extreme threat to the health of the public, KDHE may 
recommend the closure of a lake.   
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KDHE Response to HAB Reports 
 Suspected HAB in a public recreational lake is reported to KDHE 
 KDHE contacts lake management and coordinates sample           

collection 
 Samples collected at predetermined locations identified as “most 

frequently used points of public access” 
 Samples are transported to KDHE lab for analysis 
 Public health threat assessed 
 Proper response issued 
 
KDHE coordinates a HAB response involving four bureaus that include: 
Epidemiology (BEPHI), Environmental Field Services (BEFS), Water 
(BOW), Environmental Health (BEH) and the Office of Public Informa-
tion.  The collection, analysis, and reporting of just a single sample  
requires the efforts of more than 10 staff.  
 
KDHE performs sampling of recreational bodies of water for         
cyanobacteria in response to submission of the on-line complaint form 
and validation of the claim.  Most of the toxins require specialized  
testing.  KDHE has the capability to test for microcystin toxin and to  
quantify and identify the type of cyanobacteria present. When a HAB 
has been properly  identified in a Kansas public lake, KDHE will issue 
either a Public Health Advisory or Public Health Warning, dependent on 
the level of risk associated with the HAB as determined through water  
sampling and testing. The issuing of a Public Health Advisory or Public 
Health Warning is based on the concentration of microcystin toxin or       
cyanobacteria cell counts.  
 
KDHE coordinates sampling, analysis and identification of                
concentrations of cyanobacteria and microcystin toxins in reported 
“Public Waters”  and when necessary issues appropriate public health 
messages.   Lakes sampled for HAB based on the online complaint 
form include reservoirs, community lakes, state fishing lakes and/or are 
waters managed or owned by federal, state, county or municipal  
authorities.   
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How to Avoid HAB Exposure 
 Do not swim, water ski, or boat in areas where the water is          

discolored or where visible foam or scum from algae is on the water 
 If you do swim in water that might have a HAB, rinse off with clean 

water as soon as possible 
 Do not let pets or livestock swim in or drink from areas where the 

water is discolored or where visible foam or scum from algae is in 
the water 

 Do not let dogs or pets walk along beaches with dried algae 
 If pets (especially dogs) swim in scummy water, rinse them off  
      immediately– do not let them lick the algae and toxins off their fur 
 Do not irrigate lawns or golf courses with pond water that looks 

scummy or smells bad 
 Respect any water-body closures announced by the Kansas        

Department of Health and Environment 
 
 
HAB and Health Impacts 
The first signs of microcystin poisoning in animals usually occurs within 
30 minutes of exposure and include vomiting and  diarrhea.  This is  
followed by progressively worsening signs of liver failure such as  
anorexia, lethargy and depression.  Blood values of liver enzymes are 
typically high.  Jaundice, abdominal swelling and tenderness in the  
abdominal area may also be observed.   Dogs should not be allowed 
near the shore where decaying algae may be visible as the algae may 
stick to their feet.  Should dogs lick their paws, they could ingest 
enough toxin to cause death.  Horses, cattle and donkeys are also  
susceptible to toxins and should not drink water from ponds or lakes 
with cyanobacteria.   

 

 

 

Clean fish with 
fresh. potable  

water, discard the 
entrails and eat 
only the filet for 
fish caught in   

lakes with HABs 
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KDHE Contacts 
 
 
 Thomas Langer   PH:  785/368-7391 
 Bureau Director   Email:  tlanger@kdheks.gov 
 Bureau of Environmental Health 
 Policy  Questions 
 
 Dr. Farah Ahmed   PH: 785/269-6426 
 Environmental Health Officer Email: fahmed@kdheks.gov 
 HAB Related Human Illness Questions 
 
 Epi Hotline    PH:  877/427-7317 
 Epi email    epihotline@kdheks.gov 
 Human Illness Reporting Form Questions 
 
 Dr. Ingrid Garrison   PH:  785/296-2501 
 State Public Health Veterinarian Email: igarrison@kdheks.gov 
 Animal Illness Questions 
    
 Epi Hotline    PH:  877/427-7317 
 Epi email    Email:  epihotline@kdheks.gov 
 HABs Animal Illness Reporting Form Questions 
 
 After Hours Lake Status Hotline  PH:  855/422-5253 
 
 Technical or sampling questions PH:  785/296-7757 
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KDHE HAB Guidance Document 
The Kansas Department of Health and Environment Secretary developed the HAB Guidance Docu-
ment and supports communication efforts to prevent or reduce the incidence of HAB-related ill-
nesses and to communicate the symptomology of algal toxin exposure. 

 
PURPOSE   
 Protecting the environment as well as public health, safety and welfare is the mission of KDHE.  

Harmful Algal Blooms (HAB) present unique difficulties in health risk assessment determination. 
This guidance document considers health and environmental risks as well as the economic im-
pact on resources within KDHE. The basis for this policy is the epidemiologic study of HAB data 
collected by KDHE in Kansas and the analysis of established scientific and medical research 
including studies conducted by the World Health Organization (WHO). 

 
DISCUSSION 
 Cyanobacteria, also known as blue-green algae, can produce toxins in Kansas lakes and have 

been implicated in human and animal illness. The threat to health is related to the prevalence of 
cyanotoxins and cyanobacteria cell concentrations in recreational waters and corresponding 
contact with, or accidental ingestion of, the cyanobacterial cells or cyanotoxins.  Small children 
are most susceptible to the toxins. Actual acute exposures have demonstrated that there is a 
higher incidence of illness among children that suggest risk calculations based on data from 
adults or animal studies may not be sufficient to protect children. The most common complaints 
after recreational exposure to cyanobacteria and associated toxins include vomiting, diarrhea, 
skin rashes, eye irritation and respiratory symptoms. As the concentration of cyanobacterial 
cells increases the probability of adverse health effects also increases. 

  
PROCEDURES 

 KDHE samples recreational bodies of water for cyanobacteria once alerted to a potential 
bloom.  KDHE has the capability to test for microcystin toxin and to quantify and identify the 
type of cyanobacteria present. When HAB has been properly identified in a Kansas public 
lake, KDHE may issue a Public Health Advisory or Public Health Warning, dependent on the 
level of risk associated with HAB as determined through water sampling and testing. The is-
suing of a Public Health Advisory or Public Health Warning is based on the concentration of 
microcystin toxin or cyanobacteria cell counts.  

 
ACTION  
     The primary distinctions between a Public Health Advisory and A Public Health Warning are:   

a.  the level of risk that needs to be communicated to the public; and  
 b.  recommended actions to the governing authority of the affected body of water to discourage     

   exposure.  
  

Implementation of appropriate measures to restrict exposure will be the responsibility of the  
governing authority of the affected body of water.  If the governing authority chooses to close the 
body of water,  KDHE can provide example alert, warning or closure signs. A Public Health Advisory 
will be issued when the microcystin toxin concentration is detectable at a concentration of 4 µg/L to 
less than 20 µg/L or cyanobacteria cell counts are 20,000 to less  than 100,000 cells/mL.  A Public 
Health Advisory includes posting of signs at beaches, marinas, boat ramps, and other points of entry 
into the body of water.  The Public Health  Advisory indicates that harmful algae are present and that 
the body of water may be unsafe for people and animals, the symptoms of cyanobacterial poisoning, 
what to do in case of contact with the water and who to call in case of illness potentially associated 
with exposure.   
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HABs Guidance Document, Continued 
 
Public Health Advisory  The Public Health Advisory discourages people from having full body      
contact with water (e.g., swimming, skiing, etc.) or allowing pets to drink or swim in the water, how-
ever boating and fishing are permitted.  If fish are caught during a Public Health Advisory, the fish 
should be properly cleaned and have internal organs removed before eating.  If water from the lake 
is used for irrigation, people should avoid the spray, thoroughly wash fruits or vegetables in clean 
water and not allow livestock to drink irrigation water.  In addition, the Health Alert Network will send 
a message to local health departments, physicians, veterinarians and hospitals providing them an 
advance copy of a media release.  Releases containing all lakes under a Public Health Advisory or 
Public Health Warning are distributed and request the public report adverse health affects associ-
ated with cyanobacterial toxin poisoning.  Public water suppliers with intakes in the water body af-
fected are also notified.   The Public Health Advisory will remain in effect until cyanobacteria concen-
trations are less than 20,000 cells/mL at all sampling sites and  microcystin toxin concentrations are 
less than 4 µg/L detectable at all sampling sites.   

 

 

 

 

 

 

 

 

Public Health Warning  A Public Health Warning is issued when microcystin toxin concentrations 
are greater than or equal to 20 µg/L or cyanobacterial counts are greater than or equal to 100,000 
cells/mL.  A Public Warning may also be issued if there is documentation of visible cyanobacterial 
scum present.  A Warning indicates that harmful algae are present and that the body of water is 
unsafe for people and pets.  A Warning includes all of the actions of a Public Health Advisory and 
in addition, all contact with water should be restricted including prohibitions on swimming, water 
skiing, and other activities that  involve direct contact with the affected water.  Public water      
suppliers with intakes in the water body affected are notified in the event of a Warning. Bodies of 
water placed under a Public Health Advisory are tested by KDHE on a specific schedule. Bodies 
of water placed under a Public Health Warning will  also be tested by KDHE on a predetermined 
schedule. The Public Health Warning will remain in effect until the cyanobacterial concentrations 
are less than 100,000 cells/mL at all sampling sites for at least one week and concentrations of 
microcystin toxins are less than 20 µg/L for two consecutive weeks at all sampling sites.  

Lake Closure  In rare instances, KDHE may recommend closure of a lake due to extreme         
circumstances; the decision to close any public use lake is made by the lake manager.   
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KDHE HABs RESPONSE 

Condition  Alert Level Recommended Action(s) 

Microcystin toxin con-
centration <4µg/L 

and 
Cyanobacterial  
concentration 
<20,000 cells/mL 

None None  

Microcystin toxin con-
centration >4 to 

<20 µg/L or 
Cyanobacterial  
concentration 

>20,000 to 
<100,000 cells/mL 

Public 
Health  
Advisory 

Post Public Health Advisory signage 
Discourage direct contact with the af-

fected body of water 
Notify appropriate local health  
departments, healthcare providers, and 

veterinarians  
Notify public water suppliers with in-

takes in the water body affected 
Issue media release 

Microcystin toxin con-
centration ≥ 
20µg/L or 

Cyanobacterial  
concentration ≥ 
100,000 cells/mL 

Public 
Health 
Warning 

Post Public Health Warning signage 
Prohibit  direct contact with the  
affected body of water  
Notify appropriate local health  
departments, healthcare providers, and 

veterinarians 
Notify public water suppliers with in-

takes in the water body affected 
Issue media release 
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 algae. Although filamentous green algae can be a nuisance, when over-abundant, they do not pose a 
danger to health.  
The stick test can fail when a particular type of blue-green algae is present. A type called Lyngbya wollei. 
This species of blue-green algae can form tough filamentous mats that float to the surface, similar to the 
mats formed by harmless filamentous green algae. However, Lyngbya wollei typically will have a very 
putrid sewage-like odor which filamentous green algae do not. Lyngbya wollei mats also will often re-
lease a purple pigment in the water around them, which is something filamentous green algae do not do.  
 
 
 
 
 
 
 
 
 
 
 
 
 
       I 
 
           Initial Sample         Likely Blue-Greens          Not Likely Blue-Greens 
 

 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Lyngbya wollei             Filamentous Green Algae   
A blue‐green algae bloom          A non blue‐green algae bloom 
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More Information 
 
Kansas Department of Health and Environment (KDHE) Bureau of Environmental Health (BEH) 
Harmful Algal Bloom website www:kdheks.gov/algae-illness/index.htm 

  
Centers for Disease Control and Prevention:  http://www.cdc.gov/hab/cyanobacteria/pdfs/facts.pdf 
Facts about Cyanobacteria and Cyanobacterial Harmful Algal Blooms.  A factsheet developed by 
the following:  Department of Health and Human Services, Centers for Disease Control and Preven-
tion, National Center for Environmental Health and Division of Environmental Hazards and Health 
Effects. 
 
U.S. Environmental Protection Agency (EPA) International Symposium on Cyanobacterial Harmful 
Algal Blooms (ISOC-HAB) www.epa.gov/cyano_habs_symposium/monograph.html 

 

World Health Organization, Toxic cyanobacteria in water: A guide to their public health conse-
quences, monitoring and management 
http://www.who.int/water_sanitation_health/resourcesquality/toxicyanbact/en/index. 
 
 
Ohio Department of Health, visit the ODH HAS program Web site: 
www.odh.ohio.gov/odhPrograms/eh/hlth_as/Hlth_As2.aspx 
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http://www.kdheks.gov/algae-illness/download/HAB_policy.pdf�

	Harmful Algae Blooms:
	A TOOL KIT For 
	Health Departments
	Kansas Department of Health 
	and Environment
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm
	www.kdheks.gov/algae-illness/index.htm


<<
  /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


