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PREFACE 
 

This Reference Guide is intended to assist producers in developing an 
environmental action plan for their farm. This is a plan that enhances our use 
of natural resources and reduces the possibility of accidental harm to soil, air, 
water and biodiversity values. It is one of a number of publications prepared to 
support the implementation of the BC Environmental Farm Plan (EFP) 
Program and includes a convenient summary of current legislation and 
regulations as well as beneficial management practices. Also included are 
references to other published material that might be useful in implementing an 
Environmental Farm Plan. 
 
Completing an EFP will provide farmers and ranchers with an understanding 
of agriculturally related environmental regulations and of farm management 
practices that enhance environmental values. In many cases the outcome of 
improved water and nutrient management will also be profitable. Protecting 
riparian areas can improve water quality as well as enhance fish and wildlife 
habitat. Your decision to complete the EFP Program will bring positive 
recognition to yourself and your industry. 
 
The BC Agricultural Research & Development Corporation (ARDCorp), in 
cooperation with federal and provincial governments, encourages all farmers 
to take the opportunity provided by the BC EFP Program to develop a plan 
that addresses environmental concerns on their farms as well as raises 
awareness of environmental issues pertinent to the industry. Doing so 
demonstrates the continuing commitment of our industry to responsible 
stewardship of the natural resources that are essential to a sustainable and 
economically viable agriculture industry for many generations to come. 
 
On behalf of the Board of Directors, 
 
 
 
Dick Klein Geltink 
Chair 
BC Agricultural Research & Development Corporation 
November 2010 



Limitation of Liability and User’s Responsibility 
 

The primary purpose of the Environmental Farm Plan is to assist producers in assessing environmental risk on 
their farms. 
 
While every effort has been made to ensure the accuracy and completeness of these materials, these materials 
should not be considered the final word on areas of practice that they cover. You should seek the advice of 
appropriate professionals and experts as the facts of your situation may differ from those set out in the materials. 
 
All information in this guide and related materials is provided entirely “as is” and no representations, warranties or 
conditions, either expressed or implied, are made in connection with your use of, or reliance upon, this 
information. This information is provided to you, as the user, entirely at your risk. 
 
The Government of Canada, the British Columbia Ministry of Agriculture and the BC Agricultural Research & 
Development Corporation (ARDCorp), its Directors, agents, employees, or contractors will not be liable for any 
claims, damages or losses of any kind whatsoever arising out of the use of, reliance upon, this information. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

British Columbia Environmental Farm Plan Reference Guide 
4th Edition -  (includes major revisions from 3rd Edition, March 2005) 
November 2010 
ISBN 978-0-9738261-2-8 
 
For more information on the BC Environmental Farm Plan Program contact: 
 
BC Agricultural Research & Development Corporation 
www.ardcorp.ca 
www.bcefp.ca  
1-866-522-3447 
 
For more information on this publication contact: 
 
BC Ministry of Agriculture 
http://www.gov.bc.ca/al/ 
1-888-221-7141 
 

http://www.ardcorp.ca/
http://www.bcefp.ca/
http://www.gov.bc.ca/al/


TABLE  OF  CONTENTS 
 

 
 Preface   iii 
 Limitation of Liability and Users Responsibility  iv 
 

1 INTRODUCTION 
  Introduction 1-1 
  Use of This Publication 1-1 
   Publication Format 1-1 
   Conventions and Definitions 1-2 
   Environmental Farm Plans 1-4 
   Beneficial Management Practices (BMP’s) 1-4 
   Limitations of this Reference Guide 1-4 
 
 

2 FARMSTEAD A Farm Production Chapter 
  Metric Conversions & Chapter Contents on the tab sheet 
  Introduction ................................................................................   2-1 
  Farmstead and the Environment ..........................................   2-1 
  Buildings and Roads ................................................................   2-2 
   Buildings and Roads Environmental Concerns ................   2-2 
   Buildings and Roads Legislation .......................................   2-2 
   Buildings and Roads Beneficial Management Practices ..   2-4 
    Farm Building Siting ................................................   2-4 
    Farm Building Construction .....................................   2-8 
    Farm Roads .............................................................   2-9 
    Buildings and Roads Near Water ............................   2-10 
    Stream Crossings ....................................................   2-11 
    Land Clearing and Development .............................   2-11 
    Adjacent Land Development ...................................   2-11 
    Odour Considerations .............................................   2-11 
    Treated Wood Products ..........................................   2-12 
    Abandoned Farm Sites and Farmland ....................   2-12 
  Farm Waste .................................................................................   2-13 
   Farm Waste Environmental Concerns ..............................   2-13 
   Farm Waste Legislation ....................................................   2-13 
   Farm Waste Beneficial Management Practices ................   2-14 
    Farm Sewerage Systems ........................................   2-14 
    Farm Refuse Disposal Sites ....................................   2-15 
    Farm Refuse Disposal .............................................   2-15 
    Animal Health Care Products Disposal ...................   2-17 
  Chemical Fertilizer ....................................................................   2-18 
   Chemical Fertilizer Environmental Concerns ....................   2-18 
   Chemical Fertilizer Legislation ..........................................   2-18 
   Chemical Fertilizer Beneficial Management Practices ......   2-19 
    Chemical Fertilizer Handling, Storage and Disposal  2-19 
    Chemical Fertilizer Spills .........................................   2-20 
    Chemical Fertilizer Contingency Plan .....................   2-20 
  Petroleum ....................................................................................   2-21 
   Petroleum Environmental Concerns .................................   2-21 
   Petroleum Legislation .......................................................   2-21 
   Petroleum Beneficial Management Practices ...................   2-22 
    Petroleum Storage  .................................................   2-22 
 
 

 TABLE OF CONTENTS v 



 TABLE  OF  CONTENTS  continued 
 
 

    VOC Emission Reduction from Fuel Evaporation .....   2-23 
    Used Oil Disposal .......................................................   2-24 
    Petroleum Spills..........................................................   2-25 
    Petroleum Contingency Plan ...................................   2-26 
  Woodwaste .................................................................................   2-27 
   Woodwaste Environmental Concerns ...............................   2-27 
   Woodwaste Legislation .....................................................   2-27 
   Woodwaste Beneficial Management Practices .................   2-29 
    Woodwaste Storage ................................................   2-29 
    Woodwaste Use ......................................................   2-29 
    Woodwaste Leachate Control  ................................   2-31 
  Compost ......................................................................................   2-32 
   Compost Environmental Concerns ...................................   2-32 
   Compost Legislation .........................................................   2-32 
   Compost Beneficial Management Practices .....................   2-34 
    Compost Handling and Storage ..............................   2-34 
    Compost Leachate Control .....................................   2-35 
    Compost Odour Control ..........................................   2-36 
    Composting Noise Control ......................................   2-36 
    Mushroom Media ....................................................   2-36 
    Composting Livestock Mortalities ...........................   2-36 
  Energy Use .................................................................................   2-37 
   Energy Use Environmental Concerns ...............................   2-37 
   Energy Use Legislation .....................................................   2-37 
   Energy Use Beneficial Management Practices .................   2-37 
    Energy Use ..............................................................   2-37 
  Heat Production and Agricultural Boilers .............................   2-39 
   Heat Production and Agricultural Boiler Environmental Concerns  2-39 
   Heat Production and Agricultural Boiler Legislation  ........   2-39 
   Heat Production and Agricultural Boiler  
    .................................... Beneficial Management Practices  2-40 
    Emission Standards ................................................   2-40 
    Emissions Reduction ...............................................   2-41 
  On-Farm Processing and Sales ................................................   2-42 
   On-Farm Processing and Sales Environmental Concerns   2-42 
   On-Farm Processing and Sales Legislation .....................   2-42 
   On-Farm Processing and Sales Beneficial Management Practices 2-44 
    Product Processing & On-Farm Direct Sales ..........   2-44 
    Abattoirs ..................................................................   2-45 
 
 

3 LIVESTOCK  A Farm Production Chapter 
  Metric Conversions & Chapter Contents                   on the tab sheet 
  Introduction ................................................................................   3-1 
  Livestock and the Environment ............................................   3-1 
    Grazing ....................................................................   3-1 
    Nutrient Cycle ..........................................................   3-1 
    Vegetation Control ..................................................   3-1 
  Indoor Poultry and Livestock Housing ...............................   3-2 
   Indoor Poultry and Livestock Housing Environmental Concerns 3-2 
   Indoor Poultry and Livestock Housing Legislation ............   3-2 
   Indoor Poultry and Livestock Housing  
    .................................... Beneficial Management Practices  3-3 
    Protection of Water Quality .....................................   3-3 

 
 

vi BC Environmental Farm Plan:  Reference Guide 



    Protection of Air Quality ..........................................   3-4 
  Outdoor Livestock Areas ........................................................   3-7 
   Outdoor Area Environmental Concerns ............................   3-7 
   Outdoor Area Legislation ..................................................   3-7 
   Outdoor Area Beneficial Management Practices ..............   3-9 
    Fur Farms ................................................................   3-9 
    Game Farms ...........................................................   3-9 
    Horse Riding Arenas ...............................................   3-10 
    Outdoor Calving Areas ............................................   3-10 
    Confined Livestock Areas .......................................   3-11 
    Seasonal Feeding Areas .........................................   3-15 
    Grazing Areas .........................................................   3-17 
    Grazing Management Guide publication ...............   3-18 
  Manure Handling and Storage ...............................................   3-21 
   Manure Handling and Storage Environmental Concerns .   3-21 
   Manure Handling and Storage Legislation ........................   3-22 
   Manure Handling and Storage Beneficial Management Practices 3-23 
    Manure Handling  ....................................................   3-23 
    Manure Storage .......................................................   3-23 
    Solid Manure Storage .............................................   3-25 
    Semi-Solid Manure Storage ....................................   3-26 
    Liquid Manure Storage ............................................   3-27 
    Manure Storage Sizing ............................................   3-27 
    Manure Gas Emission Reduction  ...........................   3-33 
    Manure Treatment ...................................................   3-35 
    Manure Use .............................................................   3-36 
    Manure Spills ...........................................................   3-36 
    Manure Contingency Plan .......................................   3-36 
  Mortality Disposal .....................................................................   3-37 
   Mortality Disposal Environmental Concerns .....................   3-37 
   Mortality Disposal Legislation ...........................................   3-37 
   Mortality Disposal Beneficial Management Practices .......   3-39 
    Livestock Mortality Disposal ....................................   3-39 
    Mass Mortality Contingency Plan ............................   3-41 
 
 

4 CROPS  A Farm Production Chapter 
  Metric Conversions & Chapter Contents                   on the tab sheet 
  Introduction 4-1 
  Crops and the Environment ......................................................   4-1 
    Buffers ........................................................................   4-1 
    Carbon Sequestration ................................................   4-1 
    Cover Crops ...............................................................   4-1 
    Excess Nutrients Impact on Crop Quality ..................   4-2 
    Grasses ......................................................................   4-2 
    Nutrient Cycle .............................................................   4-2 
    Soil Erosion Control  ..................................................   4-2 
    Soil Structure ..............................................................   4-2 
    Runoff Filtration ..........................................................   4-2 
    Wildlife Habitat ...........................................................   4-2 
  Outdoor Crops ..............................................................................   4-3 
   Outdoor Crop Environmental Concerns ...............................   4-3 
   Outdoor Crop Legislation .....................................................   4-4 
   Outdoor Crop Beneficial Management Practices .................   4-5 
    Outdoor Crop Soil Management ................................   4-5 
    Cover Crops ...............................................................   4-5 

 
 

 TABLE OF CONTENTS vii 



 TABLE  OF  CONTENTS  continued 
 
 

    Strip Cropping ............................................................   4-6 
    Crop Rotation .............................................................   4-6 
    Buffers ........................................................................   4-6 
    Outdoor Crop Nutrient Management ..........................   4-6 
    Outdoor Crop Water Management .............................   4-7 
    Invasive Pest Management ........................................   4-7 
    Outdoor Crop Management .......................................   4-7 
    Crop Residue .............................................................   4-9 
    New Cropland Development  .....................................   4-9 
    Stewardship Crops .....................................................   4-9 
    Crop Handling  ...........................................................   4-10 
    Crop Processing  ........................................................   4-10 
    Crop Waste Disposal .................................................   4-10 
    Crop Storage  .............................................................   4-10 
    Forage Crop Storage  ................................................   4-10 
  Indoor and Container Nursery Crops .....................................   4-12 
   Indoor and Container Nursery Crops Environmental Concerns 4-12 
   Indoor and Container Nursery Crops Legislation .................   4-12 
   Indoor and Container Nursery Crops  ..................................  
     .............................. Beneficial Management Practices  4-14 
    Indoor Crops and Container Nursery Facilities ..........   4-14 
    Nutrients Applied Through an Irrigation System ........   4-14 
    Invasive Pests ............................................................   4-15 
    Soilless Media ............................................................   4-15 
    Greenhouse ................................................................   4-16 
    Nursery .......................................................................   4-16 
    Mushroom ..................................................................   4-17 
    Crop Waste Disposal .................................................   4-18 

 
 

5 PEST MANAGEMENT A Farm Production Chapter 
  Metric Conversions & Chapter Contents                   on the tab sheet 
  Introduction 5-1 
  Pest Management and the Environment .............................   5-1 
    Integrated Pest Management (IPM) ........................   5-1 
    Noxious Weeds .......................................................   5-1 
    Pesticides ................................................................   5-1 
    Pests .......................................................................   5-2 
  Pest Management .....................................................................   5-3 
   Pest Management Environmental Concerns ....................   5-3 
   Pest Management Legislation ...........................................   5-3 
   Pest Beneficial Management Practices ............................   5-4 
    Integrated Pest Management (IPM) ........................   5-4 
    Invasive Pests .........................................................   5-5 
    Integrated Pest Management (Crop Production Guides) 5-5 
    Pathogens ...............................................................   5-8 
    Insects and Mites ....................................................   5-8 
    Weeds .....................................................................   5-9 
    Wildlife .....................................................................   5-9 
    Rodents ...................................................................   5-10 
    Birds ........................................................................   5-11 
  Pesticides ....................................................................................   5-11 
   Pesticide Environmental Concerns ...................................   5-11 
   Pesticide Legislation .........................................................   5-11 
   Pesticide Beneficial Management Practices .....................   5-14 
 
 

viii BC Environmental Farm Plan:  Reference Guide 



    Pesticide Applicators Certificate ..............................  5-14 
    Pesticide Risks ........................................................  5-14 
    Pesticide Transport  ................................................  5-16 
    Pesticide Storage  ...................................................  5-16 
    Pesticide Use  .........................................................  5-17 
    Pesticide and Pesticide Container Disposal  ..........  5-22 
    Pesticide Storage Fires ...........................................  5-23 
    Pesticide Spills ........................................................  5-24 
    Pesticide Contingency Plan ....................................  5-25 

 
 

6 SOIL AMENDMENTS A Farm Production Chapter 
  Metric Conversions & Chapter Contents             on the tab sheet 
  Introduction ...................................................................................  6-1 
  Soil Amendments and the Environment ................................  6-1 
    Amendments ..............................................................  6-1 
    Micronutrients and Metals ..........................................  6-1 
    Nitrogen (N) ................................................................  6-2 
    Particle Size ...............................................................  6-2 
    Phosphorus (P) ..........................................................  6-2 
    Potassium (K) .............................................................  6-3 
    pH ...............................................................................  6-3 
    Salts ...........................................................................  6-3 
    Secondary Nutrients ...................................................  6-3 
  Soil Amendment Decisions: Is It A Fertilizer or A Soil Conditioner? ...  6-4 
    Soil Amendment Sources ...........................................  6-4 
    Is It a Fertilizer or a Soil Conditioner? ........................  6-4 
    Contaminants in Soil Amendments ............................  6-5 
  Nutrient Application ....................................................................  6-8 
  Nutrient Application Environmental Concerns ..................................  6-8 
  Nutrient Application Legislation .........................................................  6-8 
  Nutrient Application Beneficial Management Practices ....................  6-10 
   Nutrient Management Reference Guide publication ............  6-10 
   Nutrient Management Planning ...........................................  6-11 
    Manure Nitrogen Screening Assessment 1: 
                  – For Farms that Generate Manure .............  6-12 
    Manure Nitrogen Screening Assessment 2: 
                   – For Farms that Use Manure but  
                      do not Generate Manure ..........................  6-13 
    Forage Nutrients .........................................................  6-17 
    Horticultural Crop Nutrients ........................................  6-18 
    Nutrient Application ....................................................  6-18 
    Nutrient Materials Selection  ......................................  6-23 
    Nutrient Application Methods .....................................  6-23 
    Nutrient Application Equipment Calibration  ..............  6-25 
    Risk of Pollution During Nutrient Application .............  6-25 
    Nutrient Application Impact on Climate Change ........  6-28 
    Crop Monitoring and Nutrient Application ..................  6-28 
  Soil Conditioner Application .....................................................  6-29 
   Soil Conditioner Application Environmental Concerns ........  6-29 
   Soil Conditioner Application Legislation ...............................  6-30 
   Soil Conditioner Application Beneficial Management Practices ....  6-32 
    Soil Conditioner Application .......................................  6-32 
    Risk of Pollution During Soil Conditioner Application .  6-33 

 
 

 
 

 TABLE OF CONTENTS ix 



 TABLE  OF  CONTENTS  continued 
 
 

 
 

 

7 BIODIVERSITY A Resource Protection Chapter 
  Metric Conversions & Chapter Contents          on the tab sheet 
  Introduction ................................................................................  7-1 
  Biodiversity and Habitat ..........................................................  7-1 

  What is Biodiversity? .........................................................  7-1 
  Benefits of Biodiversity to Agriculture ...............................  7-2 
  Agricultural Landscapes are Important to Biodiversity .....  7-4 
  What is Habitat? ................................................................  7-5 
  Species at Risk .................................................................  7-7 
 Impacts on Biodiversity and Habitat ....................................  7-7 
   Farm Activities and Impacts ....................................  7-8 
   Biodiversity Plans ....................................................  7-10 
   Planning for Biodiversity: A Guide for BC  
   Farmers and Ranchers publication .......................  7-10 

  Aquatic Biodiversity .................................................................  7-12 
  Aquatic Biodiversity Concerns ..........................................  7-12 
  Aquatic Biodiversity Legislation ........................................  7-12 
  Aquatic Biodiversity Beneficial Management Practices ....  7-14 
   Aquatic Habitat ........................................................  7-14 
   Aquatic Life and Aquatic Habitat Protection ............  7-15 
   Changes In and About a Stream .............................  7-16 
   Aquatic Life Establishment ......................................  7-16 

  Terrestrial Biodiversity ............................................................  7-18 
  Terrestrial Biodiversity Concerns ......................................  7-18 
  Terrestrial Biodiversity Legislation ....................................  7-18 
  Terrestrial Biodiversity Beneficial Management Practices  7-20 

    Wildlife and Wildlife Habitat Protection  ..................  7-21 
   Wildlife Habitat Establishment .................................  7-21 
  Plant Biodiversity Beneficial Management Practices ........  7-22 
   Livestock Management ...........................................  7-22 
   Weeds .....................................................................  7-22 

  Biodiversity Conflicts ..............................................................  7-23 
   Biodiversity Conflict Concerns ..........................................  7-23 
   Biodiversity Conflict Resolutions .......................................  7-24 

 
 

8 SOIL    A Resource Protection Chapter 
  Metric Conversions & Chapter Contents          on the tab sheet 
  Introduction ................................................................................  8-1 
  Soil Quality Factors ..................................................................  8-1 

   Carbon-to-Nitrogen Ratio ........................................  8-1 
   Compaction .............................................................  8-1 
   Potential Soil Contaminants ....................................  8-2 
   Nitrogen (N) .............................................................  8-3 
   Organic Matter.........................................................  8-4 
   Phosphorus (P) .......................................................  8-4 
   Potassium (K) ..........................................................  8-5 
   pH ............................................................................  8-5 
   Salts ........................................................................  8-5 
   Secondary Nutrients and Micronutrients .................  8-6 
   Soil Texture and Structure ......................................  8-6 

  Soil Management.......................................................................  8-7 

x BC Environmental Farm Plan:  Reference Guide 



   Soil Management Environmental Concerns .....................  8-7 
   Soil Management Legislation ............................................  8-7 
   Soil Management Beneficial Management Practices .......  8-9 

   Soil Cultivation ......................................................  8-9 
   Soil Erosion Risk ...................................................  8-10 
   Field Soil Erosion by Water ..................................  8-11 
   Soil Erosion Along Watercourses .........................  8-13 
   Field Soil Erosion by Wind ....................................  8-13 
   Soil Loss by Harvest .............................................  8-14 
   Nutrient Management ...........................................  8-14 
   Leachate Formation in Soil ...................................  8-14 
   Contaminant Movement in Soil .............................  8-15 
   Soil Contamination ................................................  8-16 
   Soil Compaction ....................................................  8-18 
   Soil Organic Matter Content .................................  8-19 
   Organic Soil Subsidence ......................................  8-20 
 

9 WATER  A Resource Protection Chapter 
  Metric Conversions & Chapter Contents          on the tab sheet 
  Introduction ................................................................................  9-1 
  Water Quality and Quantity Factors .....................................  9-1 

   Contaminants ..........................................................  9-1 
   Contaminant Pathways ...........................................  9-4 
   Oxygen ....................................................................  9-4 
   Temperature ............................................................  9-4 
   Water Withdrawal ....................................................  9-4 

  Water Supply ..............................................................................  9-6 
  Water Supply Environmental Concerns ............................  9-6 
  Water Supply Legislation ..................................................  9-6 
  Water Supply Beneficial Management Practices ..............  9-9 
   Water Quantity Protection .......................................  9-9 
   Water Quality Protection  ........................................  9-10 
   Water Quality Treatment .........................................  9-10 
   Wells and Ground Water Protection ........................  9-11 
   Licencing of Surface Water  ....................................  9-12 
   Domestic Water .......................................................  9-12 
   Livestock Watering ..................................................  9-13 
   Watering Livestock Directly from Watercourses .....  9-13 
   Water Control Structures .........................................  9-15 
   Water Intakes ..........................................................  9-16 

  Irrigation ......................................................................................  9-18 
  Irrigation Environmental Concerns ....................................  9-18 
  Irrigation Legislation ..........................................................  9-18 
  Irrigation Beneficial Management Practices .....................  9-19 
   The Role of Soil in Irrigation  ...................................  9-19 
   Irrigation Water Quality ...........................................  9-20 
   Irrigation Systems....................................................  9-20 
   Irrigation System Design .........................................  9-21 
   Irrigation System Operation ....................................  9-22 
   Irrigation Water Scheduling .....................................  9-23 
   Irrigation System Maintenance ................................  9-24 
   Irrigation Water Use Checks ...................................  9-24 
   Irrigation System Assessment Guide publication 9-25 
   Irrigation System Peak Flow Rate Check ...............  9-25 
   Irrigation System Annual Water Use Check ............  9-28 
   Chemicals Added to Irrigation Water ......................  9-31 

 
 

 

 TABLE OF CONTENTS xi 



 TABLE  OF  CONTENTS  continued 
 
 

  Drainage ......................................................................................  9-36 
  Drainage Environmental Concerns ...................................  9-36 
  Drainage Legislation .........................................................  9-36 
  Drainage Beneficial Management Practices .....................  9-37 
   Drainage Systems ...................................................  9-37 
   Drainage System Operation and Maintenance .......  9-39 
   Drainage Management Guide publication ............  9-39 
   Drainage Water Quality ...........................................  9-40 

  Runoff  ..........................................................................................  9-42 
  Runoff Environmental Concerns .......................................  9-42 
  Runoff Legislation .............................................................  9-42 
  Runoff Beneficial Management Practices .........................  9-43 
   Runoff Flow Factors ................................................  9-43 
   Runoff Flow Management .......................................  9-43 
   Contaminated Water Collection, Storage and Use .  9-44 

  Leachate ......................................................................................  9-48 
  Leachate Environmental Concerns ...................................  9-48 
  Leachate Legislation .........................................................  9-48 
  Leachate Beneficial Management Practices .....................  9-49 
   Leachate Sources ...................................................  9-49 
   Leachate Production Factors ..................................  9-49 
   Leachate Pollution Risk ...........................................  9-50 
   Leachate Movement in Soil .....................................  9-50 
   Leachate Capture in Soil .........................................  9-50 
   Leachate Control  ....................................................  9-52 
   Leachate Use  .........................................................  9-52 

  Water Conflicts ..........................................................................  9-53 
  Water Conflicts Concerns .................................................  9-53 
  Water Conflicts Legislation ...............................................  9-53 
  Water Conflicts Resolutions ..............................................  9-54 
   Flooding From Stormwater or Runoff Water ...........  9-54 
   Flooding From Watercourses ..................................  9-54 
   Dam Inspection and Maintenance ..........................  9-54 
   Drought ....................................................................  9-54 
   Water Quality ...........................................................  9-55 
   Water Conflict Contingency Plan ............................  9-55 
 
 

10 AIR   A Resource Protection Chapter 
  Metric Conversions & Chapter Contents            on the tab sheet 
  Introduction ................................................................................  10-1 
  Air Contaminants ......................................................................  10-1 
    Common Air Contaminants .....................................  10-1 
    Dust and Particulate ................................................  10-2 
    Greenhouse Gases .................................................  10-2 
  Impacts on Air Quality .............................................................  10-3 
    Heat Production and Agricultural Boilers ................  10-3 
    Indoor Livestock Housing ........................................  10-3 
    Manure Handling and Storage ................................  10-3 
    Noise .......................................................................  10-4 
    Nutrient and Chemical Applications ........................  10-4 
    Odours .....................................................................  10-4 
    Open Burning ..........................................................  10-4 
  

 
 

xii BC Environmental Farm Plan:  Reference Guide 



 Air Emissions ..........................................................................................  10-5 
  Air Emission Environmental Concerns .............................  10-5 
  Air Emission Legislation ....................................................  10-6 
  Air Emission Reduction Beneficial Management Practices 10-7 
   Air Emissions Reduction .........................................  10-7 
   Ozone Production Reduction ..................................  10-9 
   Ammonia Emissions Reduction ..............................  10-9 
   VOC Emission Reduction from Fuel Evaporation ...  10-9 

  Dust and Particulate .................................................................  10-10 
  Dust & Particulate Environmental Concerns .....................  10-10 
  Dust & Particulate Legislation ...........................................  10-10 
  Dust & Particulate Beneficial Management Practices.......  10-11 
   Dust Suppression  ...................................................  10-11 
   Particulate Suppression ..........................................  10-11 
   Dust and Particulate Capture ..................................  10-12 

  Odours .........................................................................................  10-13 
  Odour Nuisance Concerns ................................................  10-13 
  Odour Legislation ..............................................................  10-13 
  Odour Reduction Beneficial Management Practices ........  10-13 
   Outdoor Livestock Odour Reduction .......................  10-15 
   Indoor Barn Odour Reduction .................................  10-15 
   Manure Storage and Handling ................................  10-16 
   Manure Treatment for Odours .................................  10-16 

  Open Burning .............................................................................  10-17 
  Open Burning Environmental Concerns ...........................  10-17 
  Open Burning Legislation ..................................................  10-17 
  Open Burning Beneficial Management Practices .............  10-19 
   Open Burning ..........................................................  10-19 
 

11 STEWARDSHIP AREAS A Environmental Concept Chapter 
  Metric Conversions & Chapter Contents            on the tab sheet 
  Introduction ................................................................................  11-1 
  Stewardship and Sustainability ............................................  11-1 
  Buffers, Riparian Areas and the Environment ..................  11-2 

   Buffers .....................................................................  11-2 
   Riparian Areas .........................................................  11-2 
   Setbacks ..................................................................  11-3 

  Buffers .................................................................................  11-4 
  Buffer Environmental Concerns ........................................  11-4 
  Buffer Legislation ..............................................................  11-4 
  Buffer Beneficial Management Practices ..........................  11-5 
   Activities Requiring Use of Buffers ..........................  11-5 
   General Buffer Design .............................................  11-6 
   Runoff Buffers .........................................................  11-8 
   Windbreaks and Shelterbelts ..................................  11-8 
   Pesticide Drift for Buffers ........................................  11-10 
   Buffers for Mist and Dust .........................................  11-11 
   Buffers for Odour and Noise ...................................  11-11 
   Buffers for Biodiversity ............................................  11-12 

  Riparian Areas ...........................................................................  11-13 
   Riparian Area Environmental Concerns ...........................  11-13 
   Riparian Area Legislation ..................................................  11-13 
   Riparian Area Beneficial Management Practices .............  11-15 

   Riparian Areas .........................................................  11-15 
   Riparian Management Field Workbook publication ...  11-16 
   Riparian Area Management ....................................  11-17 

 
 

 TABLE OF CONTENTS xiii 



 TABLE  OF  CONTENTS  continued 
 
 

 
 

 

12 Climate Change A Environmental Concept Chapter 
  Metric Conversions & Chapter Contents            on the tab sheet 
  Introduction ................................................................................  12-1 
  Climate Change Factors ..........................................................  12-1 

   Agricultural Greenhouse Gases (GHG’s) ................  12-1 
   Other Concepts Related to Climate Change ...........  12-2 

  Climate Change and Agriculture ...........................................  12-3 
  What is Climate Change ...................................................  12-3 
  Climate Change Impacts ...................................................  12-5 

  Impacts of Agricultural Activities on  
   Greenhouse Gas Emissions .....................................  12-6 
   Agricultures Contribution to Climate Change ....................  12-6 
   Farm Activities and Impacts ..............................................  12-6 
  Climate Change Mitigation .....................................................  12-8 
   Climate Change Environmental Concerns ........................  12-8 
   Climate Change Mitigation Legislation .............................  12-8 
   Climate Change Mitigation Beneficial Management Practices ...  12-10 

   Energy Conservation and Fuel Switching ...............  12-10 
   On-Farm Renewable Energy Production ................  12-11 
   Cropping Practices and Carbon Sequestration .......  12-13 
   Livestock and Nutrient Management ......................  12-14 

  Climate Change Adaptation ...................................................  12-15 
   Impacts of Climate Change on Agriculture .......................  12-15 
   Adaptation Beneficial Management Practices ..................  12-15 
 
 
APPENDICES 
 A LEGISLATION AND ENFORCEMENT A-1 

 Introduction A-1 
 A.1 Local Government A-1 
 A.2 Provincial Government A-3 
 A.3 Federal Government A-16 
 A.4 Enforcement by Regulatory Agencies A-20 
 A.5 Information for Landowners A-21 
 A.6 Agricultural Waste Control Regulation  

  & Code of Agricultural Practice for Waste Management A-23 
 
 B CLIMATIC INFORMATION B-1 

 B.1 Precipitation B-2 
 B.2 Peak Irrigation Flow Requirements B-4 
 B.3 Annual Crop Water Requirements B-6 

 
 C PUBLICATIONS & WEBSITES C-1 

 C.1 Publications C-1 
 C.2 Websites C-6 

 
 D GLOSSARY OF TERMS D-1 
 
 E METRIC CONVERSION E-1 
 
 
 

xiv BC Environmental Farm Plan:  Reference Guide 



INDEX 
 Listings of Chapter headings and sub-headings ......................................  Index 

 
LIST  OF  FIGURES 
 
 2.1 Environmentally Sound Building Construction 2-9 
 2.2 A Well-Planned Above Ground Fuel Storage Facility 2-23 
 2.3 A Well-Planned Outdoor Composting Facility 2-35 
 3.1 Biofilter system on an Indoor Livestock Facility 3-5 
 3.2 An Environmentally-Sound Confined Livestock Area – Soil Based Yard 3-13 
 3.3 An Environmentally-Sound Confined Livestock Area – Hard Surfaced Yard 3-14 
 3.4 An Environmentally-Sound Seasonal Feeding Area 3-17 
 3.5 Leak Detection under a Manure Storage Facility 3-25 
 3.6 Typical Solid Manure Storage Facilities 3-27 
 5.1 Pesticide Storage Shed 5-17 
 5.2 Identifying Aquatic and Terrestrial Buffer Zones 5-20 
 6.1 Simplified Whole Farm Nutrient Balance 6-11 
 6.2 Generalized Dry Matter Accumulation versus Time of Year 6-17 
 7.1 Eight Principles of Biodiversity 7-11 
 8.1 Simplified Nitrogen Cycle 8-4 
 8.2 Effect of pH on Availability of Nutrients in Soil 8-5 
 8.3 Relay Cover Crop in Corn Stubble 8-12 
 9.1 An Outdoor Livestock Water Trough Installation 9-14 
 9.2 A Managed Access to a Watercourse for Livestock 9-15 
 9.3 Watercourse Classification 9-40 
 9.4 Preferred Flow / Macropore Flow (Surface Water Flow Directly to Drain Tiles) 9-41 
 9.5 Leachate Production, Movement and Environmental Risks 9-51 
 10.1 Vegetative Buffer Around Ventilation Exhaust 10-15 
 10.2 Burning Practices Flow Chart 10-20 
 11.1 Relationship between Buffers and Riparian Areas 11-3 
 11.2 Manure Application Buffer Widths Depending Upon Risk of Activity  11-7 
 11.3 Manure Application Buffer Widths Depending Upon Season 11-8 
 11.4 Tree Windbreak 11-9 
 11.5 Approximate Reduction of Wind Velocity by a Single-Row Windbreak 11-10 
 11.6 Examples of Functioning Condition of Riparian Areas 11-18 
 12.1 A Simplified Representation of the Greenhouse Effect 12-3 
 12.2 Example of an Agricultural Carbon Cycle 12-4 
 12.3 Example of the Agricultural Nitrogen Cycle 12-5 
 B.1 October to April Precipitation & Suggested Manure Storage Capacity B-2 
 B.2 Estimated Peak Irrigation Flow Requirements in BC B-4 
 B.3 Estimated Annual Crop Water Requirements in BC B-6 
 
LIST  OF  TABLES 
 
 2.1 Building and Facilities Setbacks from Watercourses for  
                 Riparian Protection in Farm Areas 2-7 
 2.2 Fuel Loss Beneficial Management Practices 2-25 
 2.3 Emissions regulation limits for Biolers and Heaters Fuelled by Biomass 2-40 
 2.4 Bioler Capacity Conversion to Megawatts 2-41 

3.1 Consideration When Installing a Biofilter 3-6 
3.2 Typical Outdoor Area Terms for Livestock Groupings 3-10 
3.3 Basic Pasture and Range Assessment Questions 3-19 
3.4 Average Daily Livestock Waste Production and Suggested Storage 3-29 
3.5 Efficacy of Covered Manure Storage Options for Emission Reduction 3-34 
3.6 Mortality Disposal Options Based on Cause of Death 3-40 

 5.1 Steps to Develop an Integrated Pest Management Plan 5-6 
 5.2 Example of a buffer Zone on a Pesticide Label 5-20 
 
 

 TABLE OF CONTENTS xv 



 TABLE  OF  CONTENTS  continued 
 
 

 5.3 Hazardous Waste Regulation for Empty Pesticide Containers 5-23 
 6.1 Phosphorus: Converting P  to/from  P2O5  6-2 
 6.2 Potassium: Converting  K  to/from  K2O  6-3 

6.3 Management of Soil Amendments Based on Carbon to Nitrogen Ratio 6-5 
 6.4 Managing On-Farm Soil Amendment Sources as Fertilizers 
                 or as Soil Conditioners   6-6 
 6.5 Managing Off-Farm Soil Amendment Sources as Fertilizers 
                 or as Soil Conditioners   6-7 
 6.6 Baseline Values Used for Assessing the Requirement for a Nutrient 
                 Management Plan 6-12 
 6.7 Assumed Annual Manure Nitrogen Excretion Values and Manure  
     Nitrogen Concentrations in Storage for Various Animal Types 6-13 
 6.8 Steps to Develop a Nutrient Management Plan 6-16 
 6.9 Percentage Manure to Apply at Various Times of the Year 
     in Coastal Regions  6-19 
 6.10 Percentage Manure Application at Various Times of the Year 
     in Interior Regions  6-19 
 6.11 Monthly Manure Spreading Practices in the Coastal Region 6-21 
 6.12 Monthly Manure Spreading Practices in the Interior Region 6-22 
 6.13 Liquid Manure Application Methods by Order of Preference 6-24 
 6.14 Solid Manure Application Methods by Order of Preference 6-25 
 8.1 Risk of Contaminant Movement in Soil 8-16 
 8.2 Suggested Concentration Limits of Metals in Nutrient Sources and Soils 8-18 
 9.1 Screen Mesh Open Area 9-16 
 9.2 Irrigation Water Quality Guidelines 9-20 
 9.3 Irrigation System Application Efficiencies 9-23 
 9.4 Steps to Complete an Irrigation System Assessment 9-25 
 9.5 Crop Adjustment Factors for Trickle Irrigation Systems 9-30 
 9.6 Drought Response System 9-55 
 10.1 Agricultural Air Emission Sources 10-9 
 10.2 Materials Prohibited by the Open Burning Smoke Control Regulation 10-21 
 11.1 Farm Activity and Buffer Type 11-6 
 11.2 Basic Riparian Questions 11-16 
 12.1 Greenhouse Gas Emissions (CO2) For Various Fuels  
                 and Energy Types Used on Farm 12-10 
 B.1 October to March or April Precipitation That May Need to be Stored 
     for Various BC Locations  B-3 
 B.2 Estimated Peak Irrigation Flow Rate Requirements for  
     Various BC Locations B-5 
 B.3 Estimated Annual Crop Water Requirements for Various BC Locations B-7 
 
LIST  OF  WORKSHEETS 
 
 #1 Soil-Based Confined Livestock Areas: Determining Suitability and Size 3-12 
 #2 Sizing Liquid Manure Storage 3-30 
 #3 Sizing Solid Manure Storage 3-32 
 #4 Manure Nitrogen Application Assessment for Farms 
                 that Generate Manure  6-14 
 #5 Manure Nitrogen Application Assessment for Farms that Use Manure, 
     but do not Generate Manure  6-15 
 #6 Screen Area Check for Fisheries Requirements of Water Intakes 9-17 
 #7 System Peak Flow Rate Check - Sprinkler 9-27 
 #8 System Peak Flow Rate Check – Trickle 9-28 
 #9 System Annual Water Use Check - Sprinkler 9-32 
 #10 System Annual Water Use Check – Trickle 9-34 
 #11 Confined Livestock Area - Determining Volume of Contaminated Runoff 9-47 
 
 

xvi BC Environmental Farm Plan:  Reference Guide 


	00 Preface1_November4
	00 Ref Guide Preface November 3
	00 Table of Contents_November3
	TABLE  OF  CONTENTS
	2 FARMSTEAD A Farm Production Chapter
	3 LIVESTOCK  A Farm Production Chapter
	9 WATER  A Resource Protection Chapter
	APPENDICES
	LIST  OF  FIGURES
	LIST  OF  TABLES
	LIST  OF  WORKSHEETS





<<
  /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



<<
  /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


