
HACCP 
Hazard Analysis and Critical Control Point 

 
 
 

Planning to Prevent the 
Spread of Invasive Species 



Define Terminology 

   Native / Indigenous  
           vs. 
    Invasive (aka…) 

• Nuisance species 
• Introduced or  Alien / Foreign 
Non-native / Non-indigenous / Exotic  

• Established / Naturalized 
 

HACCP definitions: 
• Target Species 
• Non-target species (NTS) 
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Target versus Non-target 

Target 

Non-target 
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The problem with non-native invasive species… 

Severe, Irreversible 
Environmental Impacts 

• 2nd leading cause of native 
species’ Global biodiversity loss 

 

Costly Economic Impacts 
• Worldwide Cost = $1.4 trillion 
• U.S. = $138 billion 

(International Congress on 
Bioinvasions 2009) 

 
Cultural 
 
Risk to Human Health 

 HACCP Manual: Pages 1-2 
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Impacts: Ecological 
Brown Tree Snake (Boiga irregularis) 



Impacts: Ecological 
Kudzu 

 Crowds out native species 
 1876 Centennial Exposition in 

Philadelphia 
 Originally a erosion control and garden 

plant 
 Kudzu Clubs honoring miracle vine 
 Declared a weed in 1972 
 Noxious Weed in 1997 
 7 million acres 
 Grows 1 foot per day 

 



Impacts: Economic 
Emerald Ash Borer 

  



Impacts: Economic 
Quagga and Zebra Mussels 

 Clog water intakes and pipes   

 Damage pump  

 Decrease power production 

 Increase maintenance costs 

 Harm commercial fisheries 

 Damage boat engines   

 Increase watercraft maintenance 

 Sharp shells hurt! 

 Foul odor  

 

 
 

 



Impacts: Cultural  
Hydrilla 

 One fragment can lead to 
introduction 

 Shades out competitors 
 Millions of dollars are spent in 

Florida and California on control.  
 Clogs water delivery canals 

 



Impacts: Human Health Lionfish 
and Cholera 

http://www.chbr.noaa.gov/categories/stressors/images/invasive.jpg�


List of Invasive Species Reported in the Great Lakes 



Pathways and Vectors 

 HACCP Manual: Pages 2-3 



Daily Flights, Global Pathways 



Global Shipping Traffic 

Main Ocean Stream Routes 
1850s to 1950s 

Main Ocean Stream Routes 
Today 



Pathways of Introduction 
How do they get here: 

• Ballast water operations  
• Biofouling of ship hulls 
• Release of unwanted pets and 

fishing bait  
• Release or escape of classroom 

and laboratory animals 
• Escape from aquaculture facilities, 

nurseries, or water gardens 
• Intentionally stocked as food or 

recreational sources 
• Released as biological control of 

existing an existing invader 
• Introduced for habitat restoration 

or erosion control efforts 



 

A single pathway may have many 
non-target vertebrates, plants, 
invertebrates, microbes… 

 Natural Resource Management 
Activities 

 Fire Management 
 Restoration activities 
 Vehicles and Construction 

Equipment 
 Recreational Watercraft and 

Trailers 
 Outdoor Recreation (hiking, 

fishing…)  
 

Pathways of Introduction  
How they are spread once there are here: 



Invasive Species  
National Laws and Regulations 

• Lacey Act 
 

• Non-indigenous Aquatic Nuisance Prevention and 
Control Act 
 

• National Invasive Species Act 
 

• Executive Order 13112 
 



a) Each Federal agency whose actions may affect the 
status of invasive species shall, to the extent practicable 
and permitted by law… 

 
(3) not authorize, fund, or carry out actions that it 

believes are likely to cause or promote the 
introduction or spread of invasive species in the 
United States or elsewhere unless, pursuant to 
guidelines that it has prescribed, the agency has 
determined and made public its determination that the 
benefits of such actions clearly outweigh the potential 
harm caused by invasive species; and that all feasible 
and prudent measures to minimize risk of harm will be 
taken in conjunction with the actions. 

Executive Order 13112 of February 3, 1999 -- Invasive Species  

 HACCP Manual: Page 5 (EO 13112 appears on pages 64-68) 



Preventing the Spread of Invasive Species 

“An ounce of 
prevention is worth 
a pound of cure.” 
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“But we already have basic 
decontamination procedures… ”  

 
HACCP :  
 
 Step-by-step method to consider all 

pathways 
 
 Targets control actions for “best” 

opportunity 
 
 Methods to ensure prevention is 

successful 
 
 Contingency plan if problem surfaces 
 
 Documentation process 



What is HACCP? 
HACCP! 

• Key components 
 
• HACCP is a process 
 
• Planning is Essential 
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       Origin of HACCP 
30 years ago—”…a program for the astronauts focuses on 
preventing hazards that could cause food-borne illnesses by 
applying science-based controls, from raw material to finished 
products.” U.S. FDA website  
http://www.cfsan.fda.gov/~lrd/bghaccp.html 



HACCP for NRM 

 Sea Grant develops AIS-HACCP  
 
 

 
 
 
 

 
 
 USFWS modified HACCP for resource 

management activities 



Five EASY Steps to HACCP Planning 
  

 
  
 

Step 1 – Activity Description 
 
Step 2 – Activity Flow Chart 
 
Step 3 – Identify Potential Non-targets  
 
Step 4 – Non-Target Assessment Worksheet (NTAW) 
 
Step 5 – Non-Target Risk Action Plan (NTRAP) 
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Starting Out in the Right Direction 

Management Commitment 
 
HACCP Training 
 
HACCP Team Assembly 
  
 
 

 HACCP Manual: Pages 9-10 



Case Studies: When HACCP Could Have Helped 
 

• NFH located in TX near 
the CO River 
 

• Raises and stocks bass 
(Target) 
 

• Gizzard shad abundant in 
water used by NFH   
(Non-Target) 

 

 HACCP Manual: Pages 11-12 

Inks Dam National Fish Hatchery (NFH) 



Inks Dam NFH 
Provides largemouth bass fingerlings to 
New Mexico’s Morgan Lake Gizzard Shad 
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How not to run a media campaign: 

• Gizzard shad reported 
in Lake Powell in 2000 
 

• Likely from Morgan 
Lake population. 
 

• Bad Press 

Fish and Wildlife Blunders in Lake Powell 
 
by Skip Knowles 
The Salt Lake Tribune 
 
Tuesday, 
August 27, 2002 
 
After years of telling Utah biologists to 
forget about stocking gizzard shad in 
Lake Powell because of concern for 
sensitive species, the U.S. Fish and 
Wildlife Service accidentally did just that. 
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2000 
2002 

2003 

2004 

Phaedra 
Budy 
Utah State University 
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HACCP Could Have Prevented this 
"Hatchery Release" 

 HACCP Manual: Pages 11-12 



Case Studies: When HACCP Could Have Helped 
 

• NWR located in WA along 
the Columbia River 
 

• Wetland plant seed from 
Sacramento Valley 
brought on site for 
restoration project 
(Target) 
 

• Eurasian ricefield bulrush 
(non-target)  germinated 
in restoration site in 2000  

 HACCP Manual: Pages 12-13 

Ridgefield National Wildlife Refuge 

http://www.ridgefieldfriends.org/index.html�


Ridgefield National Wildlife Refuge -  
Grabbing the Bulrush By The Horns 

 
 
 

• 8 wetlands originally 
contaminated 
 

• At least 6 additional 
wetlands infested as 
bulrush spread via 
water flow and other 
pathways 
 

• Refuge staff and 
volunteers now must 
invest resources into 
long-term monitoring 
and control 

Volunteers search for and remove invasive 
ricefield bulrush from River S Unit 

 HACCP Manual: Pages 12-13 



 Could HACCP have protected the Refuge and its                               
inhabitants from this invasive weed?                

 HACCP Manual: Pages 12-13 



Step 1 - Activity Description 



Examples of activities include, but are not limited to… 
 

 Forest thinning operations  
 Raising and/or stocking of fish and other organisms 
 Wildland fire fighting 
 Field surveys (aquatic and terrestrial) 
 Habitat restoration projects 
 Research field work 
 Road construction and maintenance 
 Trail building and maintenance 
 Introducing an organism for biological control 
 Landscaping 
 Invasive plant removal projects 
 

 
 

Activity Description 

 HACCP Manual: Page 14 



Activity Description Components 
Key Questions 

 

Who 
What 
When 
Where 
Why 
How 
 

 HACCP Manual: Page 15 



Activity Description Components  

Who: 
 Who is the project 

coordinator 
 Who is the site manager 
 Who are the hands-on-

folks or crew 
 i.e. who comprises “THE 

TEAM” 
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What 
 What is the activity or action 

 HACCP Manual: Page 15 

Activity Description Components  



Where 
 General 

State wide 
Refuge 
Watershed 

 Site specific 
GPS coordinates 
Stream/lake name 

 

Activity Description Components  
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When 
 Finite time 

Time specific 
One time occurrence 
Continuously occurring 

Maintenance 
Annual surveys 
Seasonal fish 

stocking 
 

 

Activity Description Components  
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How 
 Actions within the planned 

activity  

Activity Description Components  

 HACCP Manual: Page 15 



Why 
 What is the need and 

objective of the 
action/activity 

Activity Description Components  

 HACCP Manual: Page 15 



Hypothetical Example 
(Manual page 16) 

• Cutthroat Trout National Fish Hatchery staff measure 
riparian vegetation densities within the Thompson 
River Basin once a month throughout the year. 

 
• The purpose is to gather information on riparian 

habitat to guide cutthroat trout recovery actions 
within the basin.  

 
• Within the Thompson Basin, several potential 

invasive species, parasites or diseases have been 
determined to be of significant concern.  





Step 2 – Activity Flow Chart 
 HACCP Manual: Pages  19-23 



What is a Flow Chart? 

 Break activity into tasks 
 
 It is an outline of the activity 
 
 Records what should happen, not what 

does 
 
 List the most basic steps 
 
 Each task is given a number, simple title, 

and brief description 
 
 

 

 HACCP Manual: Pages 19 



 Useful for visualizing the activity 
 Aide to the risk analysis 
 Simple to create… does not have to be fancy 

 
 

 

What is a Flow Diagram? 

 HACCP Manual: Page  23 



Lumpers Vs. Splitters 

“Lumpers" – lumps task within an activity making it 
difficult to distinguish specific prevention 
opportunities.  

 
“Splitters” – splits tasks within an activity causing there 

to be too many tasks 
 
A HACCP plan will not be effective if the tasks defined for 

your activity are too narrow or too broadly defined. Be 
specific yet concise. 
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Best Management 
Practices 

Tasks 

 HACCP Manual: Page  19 



How is the Flow Chart used? 

 The tasks are analyzed for the risk of spreading     
invasive species 
 

 The Non-Target Analysis Worksheet (Step 4) 



 HACCP Manual: Page 22 
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Step 3 – Identify Potential Non-targets 



Key HACCP Terminology  
 

Target: 
Whatever is intentionally being 
moved from place to place 
(can be species or object). 
 
Non-target: 
Any species that may be 
present in the action area, but 
is not the species for which an 
action was initiated 



Target versus Non-target 

Bananas are a 
Target 

Poodles are a 
Non-target 

 HACCP Manual: Page 3 



Non-Target Species 

 Vertebrates 
 
 Invertebrates 
 
 Plants 
 
 Other Organisms 

 

 HACCP Manual: Page 24 



Developing Potential Non-Target List 

• Does not have to be a full list of non-native species.  

• If there is a potential to spread even one species, 
HACCP will prevent the spread of others of that type 

• Can be very general 

• Requires Local Experts 

• If you're HACCP team is on the fence whether 
something should or should not be listed as a potential 
target, it probably should be listed 

 



(Some) Resources to Identify Non-Target Species 

USGS NAS (Non-indigenous Aquatic Species) Database 
http://nas.er.usgs.gov 

Great Lakes Aquatic Nonindigensous Species 
Information System (GLANSIS) 
http://www.glerl.noaa.gov/res/Programs/ncrais/glansis.html 

National Exotic Marine and Estuarine Species 
Information System (NEMESIS) 

http://invasions.si.edu/nemesis 

USDA Plants Database 
http://plants.usda.gov/java/noxiousDriver  

NISbase - The International Nonindigenous Species 
Database Network 

http://www.nisbase.org 
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Step 4: Module 1:  
Non-Target Analysis Worksheet 

 HACCP Manual: Page 29 



How do Steps 2-3 fit into the NTAW? 
 HACCP Manual: Page 28 



Risk 

 
• Precautionary Principle 
 
• Risk Assumptions for this course 
 
• Risk Management vs. Risk Assessment 
 
 
 

 HACCP Manual: Pages  8 
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Control Measures –  Actions that can be used 
to control and remove identified non-targets. 
    
 Method Example 

Chemical decontamination 

Soak or spray equipment for at least 1 
minute with a 2% bleach solution. If 
invasive pathogens or diseases are 
suspected, a 10% solution should be used 

Desiccation Allow for 5 days of drying time before 
reuse.  

Freezing Expose equipment to 14 F for 2 hours 

Manual Removal Brush, Vacuum, Adhesive Roller 

Heat Treatment 
Use of steam, hot air, or hot water to bring 
an object’s surface temperature up to 140 
F for 30 seconds. 

Water Washing Pressure wash vehicles at minimum of 90 
pounds per square inch (psi). 

Dedicated Equipment Wading gear only used in specific 
watershed 

Managing Field Operations Sampling a stream from upstream to 
downstream 



 HACCP Manual: Pages 34-35 

Step 4: Module 2: Non-Target Analysis Worksheet 
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HACCP Teamwork 
What is the right control measure? 
Decisions a team must make: 
 1)  Is the control measure effective at reducing 
the non-target risk? 
 2)   Is the control measure appropriate for the 
severity of the non-target risk? 
 

What is an acceptable level of risk? 
•    Minimizing vs. eliminating risk 
•    Experts are Important 
 
 

 HACCP Manual: Pages 33-38 
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Step 4:Non-Target Analysis Worksheet 



Control Measures –  Actions that can 
be used to control and remove identified 
non-targets. 
    
 

Control Point –  the point during an 
activity at which potential hazards are 
controlled by a control measure.  Control 
points may be optional or critical. 
       

 



Optional Control Point – control point where control 
measures can be applied to prevent or reduce the 
risk of significant non-target hazards.   

   Although NOT critical, still may be important to 
help reducing any non-targets within the activity. 

 
 
 

Critical Control Point – the best point at which 
significant hazards can be prevented or reduced to 
minimum risk.  
 
Critical control points are those in which control 
measures are essential for preventing the spread of 
non-target hazards. 
 
 

 
 



Control Points 

● Differentiating between Critical Control Points and 
Optional Control Points varies from activity to activity 
and depends on the uniqueness of the activity. 
 

● Often, the best place to control a non-target is at the 
point of entry.  But this is not always true 
 

● How to determine if a control point is optional or 
critical? 
 

● We have a decision tree… 
 

 HACCP Manual: Page 39 



CCP Decision Tree 

Could contamination with the 
identified non-targets occur or 
increase beyond acceptable 
levels? 

 HACCP Manual: Page 41 



CCP Decision Tree 
Do control measures exist 
during this task that reduce the 
likely occurrence of a non-
target to an acceptable level? 
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CCP Decision Tree 

Is control during this task 
necessary to prevent or 
minimize the non-targets? 

 HACCP Manual: Page 41 



CCP Decision Tree 

Is there a better point within the 
activity to reduce the non-target 
to an acceptable level (i.e. a 
previous or subsequent task)? 

 HACCP Manual: Page 41 



● Did you find any CCP’s? 
 

● Did you have too many CCP’s? 
 
● Are the instances where it is OK 

to have multiple CCP's? 
 
 

Control Points 
 HACCP Manual: Page 38 
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Step 5: Non-Target Risk Action Plan (NTRAP) 
 HACCP Manual: Page 43 
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Prescribed Ranges, Limits, or Criteria 

 HACCP Manual: Page 47 

Prescribed Ranges, Limits, or Criteria (PRLC):  

• Previous versions of HACCP refer to this as a 
“control limit” 

• Specific measurable attributes that can be used 
to determine if control measures are effectively 
minimizing risk  

• Needed to make sure control measure is working 
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Evaluation and Monitoring 
 HACCP Manual: Page 48 
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Supporting Documents 

The purpose of supporting 
documentation is for 
validation, to provide 
objective evidence that all 
essential elements of the 
plan have a scientific 
basis and represent a 
valid approach to 
controlling the pathway 
hazards.  

 HACCP Manual: Page 50 
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Living Document 
 
Supporting Documents 
 
Sharing Plans 
 
Website and Resources 
 
Stewardship 
 

Chapter 5: Implementing HACCP 

 HACCP Manual: Page 52 

 HACCP Manual: Page 52 

 HACCP Manual: Page 53 

 HACCP Manual: Chapter 7 
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Questions? 
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