	Activity Description

	Facility: AZGFD Nongame Native Fish and Invertebrate Program 
	Site:

AZGFD Headquarters; statewide surveys

	Project Coordinators: name(s)
	Activity/Management Objective:

Prevent the transfer or exchange of nuisance and invasive aquatic species among statewide waters during fish and invertebrate population surveys


	Site Managers:  name(s)
	

	Address:

5000 W Carefree Hwy, WMNG
Phoenix, AZ 85086
	

	Phone: 623-236-7625
	


HACCP Step 1 – Activity Description

	Project Description

i.e. Who; What; Where; When; How; Why

	Who: Nongame Native Fish and Invertebrate Program personnel, contractors and volunteers
What: We wish to prevent nuisance and invasive species transfer among statewide waters during fish and invertebrate surveys (includes collection of research specimens)
Where: Seasonal population surveys involve sampling of multiple statewide waters during a survey season, including isolated refuge ponds, stock tanks, wetlands, springs/seeps, streams, rivers, ponds, lakes, and reservoirs.
When: Surveys are conducted annually with the majority occurring between March and November.  
How: A combination of sampling methods will be used depending on the target species and site habitat, but may include any of the following:

· Backpack electrofishing, seine nets of various sizes, dip nets, minnow traps and hoop nets are used for stream/river surveys and small pond/spring/wetland sampling for native fishes.

· Gill, experimental, or trammel netting for native fish surveys in standing waters and may be set a variety of ways to maximize catch rates.

· Canoe-mounted electrofishing is used for larger streams and rivers for fish community surveys.
· Waders and/or water shoes/boots are worn during most native fish surveys and some invertebrate surveys.  Measuring boards, weighing scales and trays, tape reels, pin flags, PIT tag scanners, buckets, flowmeters, Secchi disks, bait nets, and water quality combo testers are also used.
· Captured fish may be retained in “livewell” coolers or buckets during sampling.  They are then weighed and measured and returned alive to the water at the end of each sampling reach.
· Aquatic surveys for snails and freshwater mussels involve the use of magnifers, flashlights, forceps, survey rings, artificial substrate tiles, pin flags, tape reels, water quality combo testers, Surber and Hess samplers, petite Ponar dredges, AquaScope viewers, plankton nets, clam rakes, filter buckets, and buckets.

· Crayfish sampling involve the use of umbrella traps, minnow/crayfish traps, dipnets, hook poles, buckets, and rulers. 
Why:  Monitoring fish and invertebrate populations in waters statewide is critical for obtaining and maintaining data sets in which to base management decisions on conservation and recovery actions, future management needs, and status and trend information for species status reviews.  


HACCP Step 2 – Identify Potential Hazards

(to be transferred to column 2 of HACCP Step 4 – Hazard Analysis Worksheet)

	

	Vertebrates: 

Fish, amphibians and turtles in all life stages



	Invertebrates: 

Aquatic invertebrates and zooplankton (such as quagga/zebra mussels, Asiatic clams, New Zealand mudsnails, apple snails, Chinese mystery snails, ramshorn snails, crayfish and undesirable zooplankton and veligers)



	Plants:

Aquatic macrophytes [such as giant salvinia, Hydrilla, watermilfoils (Eurasian and parrot feather), pondweeds, naiads, coontail] and phytoplankton (such as golden algae, filamentous and blue-green algae)



	Other Biologics (e.g. genetics, disease, pathogen, parasite, or non-pathogens):

Fish parasites (such as Eurasian tapeworm, leeches and flukes, anchorworms, etc.);
Aquatic pathogens and diseases (such as Whirling Disease, Largemouth Bass Virus, Bd, etc)



	Other (non-biological contaminants e.g. pesticide residue, oil products, etc.

 or harborage via packing or construction materials, etc.):

Pesticide residues or undiluted cleaning solutions



HACCP Step 3 – Flow Diagram

Flow Diagram Outlining Sequential Tasks to Complete Activity/Project

Described in HACCP Step 1 – Activity Description

(to be transferred to column 1 of the HACCP Step 4 – Hazard Analysis Worksheet)

	Task 1
	Pre-survey inspection of equipment, waders/boots and vehicles at HQ office


(
	Task 2
	Travel to water body and conduct the survey




(
	Task 3
	If applicable, conduct surveys at multiple sites within drainage or watershed where transfer of undesirables may occur or are already present


(
	Task 4
	Visual inspection of survey equipment, waders/boots and vehicles before leaving the site following the survey.  Remove mud, algae, and vegetation fragments – or returning to the office for complete cleaning of gear


(
	Task 5
	Complete cleaning of equipment, waders/boots and vehicles before deploying on a different body of water * (either field disinfection or HQ wash station use, depending on field work)


* “Different body of water” includes: sites in other drainages or watersheds; isolated waters within the same drainage or watershed sampled; or upstream reaches of a stream or river--separated by a functional fish barrier--that do not have undesirable organisms or contaminants which may occur downstream of the barrier.

HACCP Step 4 - Hazard Analysis Worksheet

	1

Tasks

(from HACCP Step 3 - Flow Diagram)
	2

Potential hazards identified in HACCP Step 2
	3

Are any potential hazards significant? (yes/no)
	4

Justify evaluation for column 3
	5

What control measures can be applied to prevent undesirable results?
	6

Is this task a critical control point? (yes/no)


	Task 1

Pre-survey inspection of equipment, waders/boots and vehicles at HQ office
	Vertebrates
Fish, amphibians and turtles


	No
	Desiccation, heat and removal of all residual water eliminates likelihood of survival, large organisms are easy to detect and remove
	
	N/A

	
	Invertebrates
Aquatic invertebrates and zooplankton
	Yes
	Mollusks and zooplankton cysts may survive periods of desiccation
	Visually inspect for organisms and ensure equipment is clean and dry
	Yes

	
	Plants
Aquatic macrophytes, algae and phytoplankton
	Yes
	Plant materials, seeds and spores may survive periods of desiccation
	Visually inspect for organisms and ensure equipment is clean and dry
	Yes

	
	Other Biologics

Fish parasites, aquatic pathogens and diseases

	No
	Desiccation, heat and removal of all residual water eliminates likelihood of survival
	
	N/A

	
	Other
Pesticide residues or undiluted cleaning solutions
	No
	Equipment is properly cleaned and stored away from potential contaminants
	Clean and rinse gear per BMP6 – effective treatments for AIS
	No


HACCP Step 4 - Hazard Analysis Worksheet (continued)

	1

Tasks

(from HACCP Step 3 - Flow Diagram)
	2

Potential hazards identified in HACCP Step 2
	3

Are any potential hazards significant? (yes/no)
	4

Justify evaluation for column 3
	5

What control measures can be applied to prevent undesirable results?
	6

Is this task a critical control point? (yes/no)


	Task 2

Travel to water body and conduct the survey


	Vertebrates
Aquatic invertebrates and zooplankton
	No
	Likelihood of re-infection during transit is remote
	
	N/A

	
	Invertebrates
Aquatic invertebrates and zooplankton
	No
	Likelihood of re-infection during transit is remote
	
	N/A

	
	Plants
Aquatic macrophytes, algae and phytoplankton
	No
	Likelihood of re-infection during transit is remote
	
	N/A

	
	Other Biologics
Fish parasites, aquatic pathogens and diseases
	No
	Likelihood of re-infection during transit is remote
	
	N/A

	
	Other
Pesticide residues or undiluted cleaning solutions
	No
	Likelihood of re-infection during transit is remote
	
	N/A


HACCP Step 4 - Hazard Analysis Worksheet (continued)

	1

Tasks

(from HACCP Step 3 - Flow Diagram)
	2

Potential hazards identified in HACCP Step 2
	3

Are any potential hazards significant? (yes/no)
	4

Justify evaluation for column 3
	5

What control measures can be applied to prevent undesirable results?
	6

Is this task a critical control point? (yes/no)


	Task 3

If applicable, conduct surveys at multiple sites within drainage or watershed where transfer of undesirables may occur or are already present
	Vertebrates
Fish, amphibians and turtles


	No
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Invertebrates
Aquatic invertebrates and zooplankton


	No
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Plants
Aquatic macrophytes, algae and phytoplankton


	No
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Other Biologics
Fish parasites, aquatic pathogens and diseases

	No
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Other
Pesticide residues or undiluted cleaning solutions
	No
	Equipment was cleaned and stored properly before current use
	Clean and rinse gear per BMP6 – effective treatments for AIS
	No


HACCP Step 4 - Hazard Analysis Worksheet (continued)

	1

Tasks

(from HACCP Step 3 - Flow Diagram)
	2

Potential hazards identified in HACCP Step 2
	3

Are any potential hazards significant? (yes/no)
	4

Justify evaluation for column 3
	5

What control measures can be applied to prevent undesirable results?
	6

Is this task a critical control point? (yes/no)


	Task 4

Visual inspection before leaving the site following the survey (survey equipment, waders/boots and vehicles).  Remove mud, algae, and vegetation fragments
Or returning to the office for complete cleaning of gear
	Vertebrates
Fish, amphibians and turtles


	Yes
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Invertebrates
Aquatic invertebrates and zooplankton


	Yes
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Plants
Aquatic macrophytes, algae and phytoplankton


	Yes
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Other Biologics
Fish parasites, aquatic pathogens and diseases

	Yes
	Survey equipment, waders/boots and vehicles may harbor nuisance species as a result of the survey
	Conduct “field” cleaning:

visually inspect, remove organic material, use Quat solution to disinfect all items in contact with site water
	No

	
	Other
Pesticide residues or undiluted cleaning solutions
	No
	Equipment was cleaned and stored properly before current use
	Clean and rinse gear per BMP6 – effective treatments for AIS
	No


HACCP Step 4 - Hazard Analysis Worksheet (continued)

	1

Tasks

(from HACCP Step 3 - Flow Diagram)
	2

Potential hazards identified in HACCP Step 2
	3

Are any potential hazards significant? (yes/no)
	4

Justify evaluation for column 3
	5

What control measures can be applied to prevent undesirable results?
	6

Is this task a critical control point? (yes/no)


	Task 5

Complete cleaning of equipment, waders/boots and vehicles before deploying on a different body of water (either field disinfection or HQ wash station use, depending on field work)
	Vertebrates
Fish, amphibians and turtles


	No
	Desiccation, heat and removal of all residual water eliminates likelihood of survival; large organisms are easy to detect and remove
	
	N/A

	
	Invertebrates
Aquatic invertebrates and zooplankton


	Yes
	Mollusks and zooplankton cysts may survive periods of desiccation
	Conduct “office” cleaning:

use Quat solution to disinfect all items in contact with site water, completely dry and visually inspect gear before storing.
	Yes

	
	Plants
Aquatic macrophytes, algae and phytoplankton
	Yes
	Plant materials, seeds and spores may survive periods of desiccation
	Conduct “office” cleaning:

use Quat solution to disinfect all items in contact with site water, completely dry and visually inspect gear before storing.
	Yes

	
	Others Biologics
Fish parasites, aquatic pathogens and diseases

	No
	Desiccation, heat and removal of all standing water eliminates likelihood of survival
	Clean and rinse gear per BMP6 – effective treatments for AIS
	N/A

	
	Others
Pesticide residues or undiluted cleaning solutions
	No
	Equipment is well maintained and cleaned
	Clean and rinse gear per BMP6 – effective treatments for AIS
	N/A


.

	HACCP Plan Form

(all CCP’s or “yes’s” from column 6 of HACCP Step 4 – Hazard Analysis Worksheet)

	(1) Critical Control Point:
	Task 1:  Pre-survey inspection of equipment, waders/boots and vehicles at HQ office

	Significant Hazard(s):
	Aquatic invertebrates and zooplankton; aquatic macrophytes, algae and phytoplankton

	Limits for Each Control Measure:
	Size, visibility, detection of nuisance organisms.  Ability to effectively disinfect and completely dry equipment (length of time between surveys)

	Monitoring
	What:
	Survey equipment, waders/boots and vehicles

	
	How:
	Visual inspection and ensure gear is clean and dry before use

	
	Frequency:
	Prior to each survey event

	
	Who:
	Nongame Native Fish and Invertebrate Program staff, contractors and volunteers

	Evaluation & Corrective Action(s) (if needed):
	Complete additional thorough cleaning as per Task 5 before using gear for survey

	Supporting Documents (if any):
	HACCP plan and AZGFD’s BMP#6 (Appendix A of this document)

	>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

	(2) Critical Control Point:
	Task 5:  Complete cleaning of equipment, waders/boots and vehicles before deploying on a different body of water * (either field disinfection or HQ wash station use, depending on field work)

	Significant Hazard(s):
	Aquatic invertebrates  and zooplankton; aquatic macrophytes, algae and phytoplankton

	Limits for Each Control Measure:
	Size, visibility, detectability of nuisance organisms.   Ability to effectively disinfect and completely dry equipment (length of time between surveys)

	Monitoring
	What:
	Survey equipment, waders/boots and vehicles

	
	How:
	Use Quat solution to disinfect all items in contact with site water, completely dry and visually inspect gear before storing

	
	Frequency:
	Prior to moving to different body of water

	
	Who:
	Nongame Native Fish and Invertebrate Program staff, contractors and volunteers

	Evaluation & Corrective Action(s) (if needed):
	Complete thorough second cleaning as described above

	Supporting Documents (if any):
	HACCP plan and AZGFD’s BMP#6 (Appendix A of this document)

	>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

	Facility:
Arizona Game and Fish Dept Headquarters
	Activity/Management Objective:

HACCP Plan was followed; date and disinfected gear noted on HACCP cleaning record in the warehouse.

	Address:

5000 W Carefree Hwy, WMNG, Phoenix, AZ 85086
	

	Signature:


	Date:


Appendix A

Effective treatments for aquatic invasive species found in the Intermountain West and Southwest.  Copied from Table 1 of the “Technical Guidelines for AIS Prevention 11-08.doc”

	 Aquatic Invasive Species
	Wash and remove organics (e.g. mud)
	Temperature
	Drying
	Bleach (e.g. Clorox®) 6% sodium hypochlorite (NaClO)
	Quaternary ammonium compounds [e.g. n-alkyl dimethyl benzyl ammonium chloride (ADBAC)

	Whirling Disease
	Yes
	90 oC (195 o F); 10 min
	Be dry for 24 h, in sunlight best
	For 10 min: 1% bleach solution (1 oz/ 1gal water)
	For 10-15 minutes: Quat 128 (6oz/1gal)

	Viral  Hemorrhagic Septicemia (VHS), other viruses
	Thoroughly wash 
	46oC (120oF);     5 min
Inactive after 24 hours at 20oC (68o F)
	Be dry for 24 h, in sunlight best 
	For 10 min soak or circulate: 1% bleach solution 
(1 oz/1gal water)
	Unknown, but likely effective.  For 10-15 minutes soak or circulate: Quat 128 (6oz/1gal)

	Amphibian

Chytrid Fungus
	Yes
	60oC (140oF);     5 min
	Be dry for 3 hr, in sunlight best
	For 30 sec: 20% solution (22oz/1 gal) -or- for 10 min: 7% solution 9oz/1gal
	For 30 sec: Quat 128 (1/8 tsp/1gal)

	New Zealand Mudsnails
	Yes
	46oC (120oF); 5 min 
	Be dry for 48 hr, in sunlight best
	Not effective
	For 10-15 minutes: Quat 128 (6oz/1gal)

	Zebra/Quagga Mussels
	Yes, pressure wash flushes veligers
	≥140oF water
	3-30 days, in sunlight best
	For 1 min: 0.5% bleach solution (1/2 oz/1gal water)
	No data, but likely effective

	Didymo (aka: “rock snot”)
	Yes
	60oC (140oF); 1 min
	Be dry for 48 h, in sunlight best
	For 1 min: 2% bleach solution (2 oz/ 1gal water)
	No data, but likely effective

	Golden Alga
	Thoroughly wash
	>104°F 


	Be dry for 2-3 days in direct sunlight
	For 24 h at 62.5-500 mg/l (0.01-0.07 oz/gal); 1 h at 3,125 mg/l (0.42 oz/gal); or 15 min at 12,500 mg/l (1.67 oz/gal). 
	No data, but likely effective

	Giant Salvinia
	Yes
	>43oC (109oF) or < -3oC (26 oF) for > 2 hrs
	Uncertain, but dry at least 48 h, in sunlight best
	No data, but likely effective.
	No data, but likely effective

	Eurasian Watermilfoil and Parrot Feather
	No data but likely killed with>60oC (140oF) 
	Uncertain, but completely dry at least 48 h, in sunlight best
	No data, but likely effective.
	No data, but likely effective
	No data but likely effective

	Hydrilla
	Yes
	No data but likely killed with>60oC (140oF) 
	Uncertain, but dry at least 48 h, in sunlight best
	No data, but likely effective.
	No data, but likely effective

	Fish & Amphibians
	Yes
	≥140oF water
	Be dry for 3 hr, in sunlight best
	For 30 sec: 20% solution (22oz/1 gal)
	Acute toxicity (EPA)

	Crayfish
	Yes
	≥140oF water
	Be dry for 3 hr, in sunlight best
	For 30 sec: 20% solution (22oz/1 gal)
	No data, but likely effective as ADBAC is toxic to most aquatic organisms

	Other
	  (Similar species of snails, plants, pathogens, and vertebrate and invertebrate invasive species)
 No data but treatments for whirling disease and/or New Zealand mudsnails are likely effective


(AZGFD note: if Quat128 or Formula 409 cleaning solutions are not available, use full strength distilled white vinegar. Bleach solutions are less preferred for cleaning boats and some equipment because they can be very corrosive to fabrics, plastics, rubber, and metal.)

Quaternary ammonium compounds, or ‘quats’, are common disinfectants with an array of uses, from killing algae in swimming pools to sanitizing workout equipment at the gym. They are relatively nontoxic and do not damage fabric, metals, or gaskets. Solutions of quat compounds retain their effectiveness over days and can be reused if not excessively diluted. Disinfection with quaternary ammonium compounds is the recommended treatment for most aquatic invasive species found in the Southwest.  These products are labeled for use as fungicides/virucides.

Recipe for 5% cleaning solution using Quat128
One gallon of Quat128 will create 20 1-gallon 5% cleaning solutions

	Volume of tap water
	Volume of Quat128

	1 gallon water
	6.35 liquid oz.

	1 gallon water
	12.7 tbsp

	1 gallon water
	0.79 cups
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