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PROJECT ORGANIZATION

The project team consists of representatives from Tribes, Washington State Department of Fish and Wildlife, Puget Sound Restoration Fund, (your mane here) and many volunteers
The project team provides the overall framework for the data collection approach by defining project objectives and data quality requirements, and ensuring that they are met during execution of the project.  All Team members will be kept informed on the status of project activities by emails by the Suquamish Tribe project manager and updates posted on the website.  The roles of the project team members are described below.

Suquamish Tribe Project Manager (PM)  – Paul Williams: The PM is responsible for the overall development, management and execution of the project to include site selection, project quality, cost, and schedule.
Advisory Committee – Tom Ostrom, Don Velasquez, Leif Rasmusen, Randy Hatch, Paul Williams, Betsy Peabody.  The advisory committee is responsible for reviewing project objectives, the sampling and analytical requirements needed to meet the data quality objectives, and for reviewing and evaluating the sampling data.

Local Volunteer Coordinators –: The Local Volunteer Coordinators will recruit volunteers, coordinate training activities, and store back up field sampling equipment.

Volunteer Megalopae Collectors_____________.  The Megalopae Collectors will conduct the megalopae sampling activities, including sample collection, storage and data recording.  
Sample processing  / data analysis.  Sample processing and data analysis will be conducted by the Project Manager and other project team members to be determined.
INTRODUCTION
This project is designed to increase fisheries managers understanding of Dungeness crab (C. magister) larval temporal and spatial settlement patterns and larval sources in Puget Sound.  The goal of this project is to establish a network of volunteers to annually collect C. magister megalopae larvae using artificial collectors one a week through the summer settling season.  Crab landings have declined in several areas and this information is needed to direct management actions and ensure harvest is sustainable.   
PROBLEM DEFINITION AND PROJECT BACKGROUND

Problem Definition

Dungeness crab abundance has fallen in several Puget Sound areas, and managers need additional information concerning the sources of larval recruitment to make informed management decisions.  
The most severe declines are seen in Hood Canal, where annual catch fell from a high of 600,000 to 700,000 pounds during 2000 to 2004, to just 150,000 pounds in 2008.  This trend is closely mirrored by catch-per-pot test fishery data collected by Washington Department of Fish and Wildlife (Fig 1).  
A number of factors may contribute to this decline including: fishery impacts, water quality degradation (i.e. low oxygen in southern Hood Canal), disease, and natural fluctuation in larval recruitment from distant sources.
Fishery Impacts
Managers first responded by examining potential fishery related impacts. In theory, the decades old management regime which allows harvest of all large (>6.25”, 159 mm) males but no females, should be sustainable.  Big males are considered surplus since males reach sexual maturity at 140mm, at least a year prior to recruiting into the fishery.  Managers found that female mating success dropped in Hood Canal between 2007 and 2008 (Williams, unpublished data 2008).  The study will be repeated in 2009.  In response, managers postponed the 2009 opening of the fishery in Hood Canal so more males are available in June and July when they are needed for copulation.  In addition, the harvest quota for 2009 in Hood Canal was lowered.  

These actions were taken based on the assumption that local adults are the source of larval crab recruitment in Hood Canal.  If the main source of larval recruitment is from outside Hood Canal, focus on adult crab will not address the decline.  Understanding the source of recruitment is critical to devising appropriate actions to rebuild the Hood Canal crab populations.
Potential Low Oxygen and Disease Impacts
Low dissolved oxygen levels in Hood Canal may contribute to the decline, especially in heavily impacted southern Hood Canal where test fishery data indicate very depressed crab numbers.  Extensive research on low DO in Hood Canal is being conducted (Newton 2003).  Environmental stress could increase the likelihood of pathogens impacting any stage of the crab lifecycle. However, we are not aware of any reports that disease has been a factor so far.  

Epizootic Larval Transport into Hood Canal
Crab larvae are pelagic for around 4 months on the Pacific Coast and longer in Puget Sound.  Crab megalopae originating in coastal waters have been identified in the San Juans (Orensanz and Gallucci.1988, Dinnel et. al. 1993).  If, or how often, crab larvae make it into Hood Canal is a main question of this research.  

Hood Canal is a long fjord with a glacial sill near the northern end (fig 2).  Water circulation between Hood Canal and greater Puget Sound is limited.  In addition, the predominant currents flow west in the Strait from Puget Sound toward the Pacific.  This limits transport of Dungeness larvae, but it also serves are a barrio or the spread of green crab into Puget Sound (Ann Essinger personal communication). However, occasionally during the summer, oceanographic and meteorological forces reverse the flow, allowing influx of oceanic waters carrying plankton.  Conditions that allow influx into Hood Canal are most likely in late summer (Mitsuhiro Kawase, personal communication)  
Collecting larvae to document settlement patterns will allow us to addresses this primary question: Do the larvae that recruit to Hood Canal beaches originate from the Pacific, from greater Puget Sound, or from within Hood Canal?  In addition, volunteers collecting crab larvae in other areas will provide information on larval transport and settlement throughout Puget Sound. 
STUDY OBJECTIVES
The primary objective of this project is to gain an understanding the spatial and temporal patterns and annual variability of Dungeness crab larval settlement in Puget Sound.  The project will focus on Hood Canal but has applications to all Puget Sound regions.  The timing of megalopae (the last larval stage) settlement on collectors placed along the Strait of Juan de Fuca and along shores leading to and including Hood Canal, should revel the source of larval crab recruitment.  Size and morphological differences are other clues to their source.  Larvae in the warmer, nutrient rich Pacific coastal waters grow faster, are therefore larger than Puget Sound larvae.  For example, if a group of larger megalopae can be detected settling progressively further east along the Strait, that might indicate that group came from the Pacific.  Simultaneous appearance of megalopae throughout Hood Canal could indicate that they are endogenous to the Canal   
Primary Applications:

Fisheries Management 

Understanding the timing and sources of larval recruitment in a region will enable managers to focus fisheries research and management decisions.  For example, in a geographically isolated area like Hood Canal, if the crab larvae are found to originate from the local adult populations, the effect of the fishery on the adult population would come under greater scrutiny.  On the other hand, if the larvae generally originate from outside of Hood Canal, fishery impacts to the Hood Canal crab would have little or no impact on recruitment to the population, and research and management actions would be redirected, for example, to improved protection of nearshore juvenile habitat. 

Because larvae settle on collectors at different rates than on natural substrates, and because the surrounding natural substrate affects the rate at which larvae settle on artificial substrates (Paula), this research may not provide a fishery independent population estimate.  However, with many years of observations, a correlation between the magnitude of larval settlement and landings 4 years later when they reach harvest size may appear (Shanks and Roegner 2007).   In addition, if we can learn what oceanographic and meteorological conditions favor larval transport into Hood Canal, these parameters could be used as predictors of future crab abundance, as is now possible on the Pacific Coast. (Shanks and Roegner 2007).
Secondary Applications

Food Web Interactions

As a major constituent of the zooplankton, Dungeness crab larvae are food for many fish species including herring and Chinook salmon.  Understanding the peak timing and location of larval abundance can fill in our understanding of the food web.  Out migration of certain species may coincide with the arrival of megalopae whose fluctuating abundance could be a factor in the success of a particular year class.  

Monitoring for invasive species
Green crab monitoring programs have focused on adults.  So far, presumably due to unfavorable current regimes in the Strait of Juan de Fuca, none have been found in Puget Sound (Ann Essinger personal communication).  Monitoring for green crab megalopae on the collectors (especially those in the Strait) would be an additional indicator of their spread.  

Sensitive Habitats
The research will add to our understanding of preferred habitats for juvenile crab and direct actions to protect sensitive areas.  

Modeling Larval Transport 
C. magister larvae are pelagic for 4 to 6 months and those on the Pacific Coast routinely cover hundreds of kilometers before they settle on near-shore areas to transform to benthic dwelling juvenile crab.  The current regimes that transport them out past the continental shelf and back (or not) have been identified (Shanks and Roegner 2007).  A new Puget Sound current model is being developed which incorporates Pacific Ocean currents (Parker MacCready personal communication).  Correlation of model predictions with larval observations could help verify the model.  Once complete, the model could be used to determine which current regimes and weather patterns might transport Coastal megalopae into Puget Sound.  It may also be useful in predicting the transport of toxic algal into Puget Sound from areas of high concentration at the mouth of the western mouth of the Strait of Juan de Fuca. 
PROJECT BACKGROUND
Dungeness Crab Life History

As C. magister reach maturity at around 4 years they generally molt once a year.  Male adults molt and harden in spring.  Hard males are attracted to females that are ready to molt.  They embrace smaller females, and inseminate them just after they molt.  Coupled pairs can be found in intertidal and near-shore areas.  The males deposit sperm into the spermatheaca then seal it in with a sperm plug, which prevents sperm from subsequent males from getting into the spermatheaca where they could fertilize eggs.  
Fertilization occurs in late October or November.  Eggs get fertilized as they are extruded through the spermatheaca and are deposit them on the pleopods.  The eggs are carried until they hatch in midwinter.  Larvae develop through 5 zoea stages before molting into megalopae, the final pelagic stage before they become benthic, juvenile crab.  On the Pacific Coast, megalopae appear mid April to June (Shanks and Roegner 2007).  They develop slower in the Strait of Georgia and Puget Sound waters and appear as late as August (Jamieson and Phillips 1993, Dinnel et al. 1993).  

The transformation from the pelagic to benthic existence involves reaching the nearshore and then an active search for a suitable habitat.  Megalopae prefer complex habitats like cobble, shell and eelgrass where they can find cover from predators (Fisher and Velasquez 2008) .  Megalopae are thigmotactic (they grab onto any surface they encounter).  Many researchers have exploited this behavior by using various artificial substrates as collectors for C. magister and other crab species (Beninger et al. 1986;Van Montfrans et al. 1990; Paula et al. 2006).  Megalopae molt into juvenile crabs at night, a process that is controlled by water temperature (Fernandez et al. 1994). Megalopae can delay molting to juveniles until they encounter suitable substrate (Paula 2007).  The ability to delay development might explain how coastal megalopae, ready to settle in June, might be still viable if transported into Puget Sound in August. 
Juvenile C. magister move to deeper habitats as they molt larger.  Males become sexually mature around 140mm carapace width and females at around 100 mm.  Molt timing is generally later the further north they are in Puget Sound.  Most males have molted and become hard shelled by June in Central Puget Sound and by August in the northern most areas of Puget Sound.  

Larval Transport

As previously mentioned, zoea stage larvae have been found more than 100 Km off shore, and rely on currents to take them back.  Crab larvae can propel themselves and orient to gravity pressure and light.  They rise to the surface at night and go deep during the day.  Somehow these abilities are integrated with tidal and wind driven currents so enough of them get transported to shore.  Shanks and Roegner (2007) found a strong correlation between the timing of the spring transition of the California Current system and adult C. magister crab landings on the Pacific Coast 4 years later.  When the California transition is late, the megalopae aren’t transported back to shore, resulting in poor recruitment that year and poor harvest 4 years later.   
Data Objectives
The data objectives for the C. magister megalopae sampling study are summarized in Table 1 below.

 Table 1. C. magister Megalopae collection Study 

	
	Field 
	Analytical 
	Purpose 

	Monitoring Objectives 
	Tasks 
	Tasks 
	

	Collecting Megalopae with artificial substrate collectors 


	Deploy collectors for 24 hrs. once a week. 

Label and Freeze in ziplock bag.
	For each sample

Sort into species and

measure carapace width and/or length
	Determine the source of larval recruitment in Hood Canal

	Measuring environmental parameters
Surface water temperature and salinity.
Wind direction

Current direction


	Measure and record water temperature and salinity at retrieval

 
	
	Larval transport or settlement may be correlated with environmental parameters


PROJECT/TASK DECRIPTION

The following section discusses the tasks, products, and schedule that will be used for the sampling effort.

Work Tasks and Products  

The work tasks and products to be completed as part of this sampling effort include:

· Development of a Work Plan (consisting of this QAPP) to govern the overall project.
· Setup and maintenance of a web site to facilitate training, scheduling and dissemination of  information to the project team and others.

· Recruiting volunteers to conduct the fieldwork.
· Procuring sampling equipment.

· Training volunteers.

· Sampling and preserving megalopae.
· Measuring environmental parameters.
· Retrieving and transporting samples for centralized processing and analysis.
· Development of a final sampling report that describes the field effort, the sampling results, and the decisions made.

Project Schedule 

A detailed task summary and schedule is provided in Table 2.  The first year of the project is scheduled to be completed by December 1, 2009.  The project schedule for the second year will incorporate information and participant comments from the first year.  .

Table 2. Year One Project Schedule
	
	Start
	 Finish 

	Task 1: Prepare Work Plan 
	2/09
	6/01/09

	Prepare draft WP 
	5/09
	5/11/09

	Submit draft WP for comments and receive comments 
	5/11/09
	5/25/09

	Prepare and distribute final WP 
	5/25/09
	6/01/09

	Task 2:  Field Work: Plan, mobilize, train, collect megalopae, and water parameters, and analyze data
	6/1/09
	11/01/09

	Develop web page 
	5/11/09
	6/1/09

	Research and obtain sampling equipment 
	4/1/09
	5/15/09

	Recruit Volunteers
	5/1/09
	6/1/09

	Train and equip volunteers
	5/16/05
	6/1/09

	Retrieve and process samples (monthly)
	8/1/09
	10/1/09

	Analyze data
	10/1/09
	11/1/09

	Task 3: Review data and prepare Report 
	10/15/09
	12/1/09

	Prepare draft field sampling and analysis report for year one.
	10/15/09
	11/15/09

	Submit year one draft field sampling and analysis report and request comments 
	11/15/09
	12/15/09

	Revise and distribute draft QAPP for Year Two
	12/15/09
	1/1/10

	Prepare Year Two Work Schedule
	1-1-10
	2-1-10


DATA QUALITY OBJECTIVES AND PERFORMANCE CRITERIA

Data Quality Objectives (DQOs) are qualitative and quantitative statements that clarify study objectives, define the appropriate type of data to collect, determine the most appropriate conditions from which to collect the data, and specify tolerable levels of potential decision errors that will be used as the basis for establishing the quality and quantity of data needed to support decisions. The DQOs established for this project and the performance criteria necessary to achieve the DQOs are discussed below.  

Data Quality Objectives 
The DQOs are identified by a seven-step DQO process that requires 1) stating the problem, 2) identifying the decision, 3) identifying the inputs to the decision, 4) defining the boundaries of the study, 5) developing a decision rule, 6) specifying tolerable limits on decision errors, and 7) optimizing the design for collecting data.  Steps 3 through 6 are incorporated as sub-steps below. 

STATE THE PROBLEM 
Briefly, Dungeness crab populations in Hood Canal have fallen dramatically and managers lack basic population dynamic information needed to address this decline.  A primary data gap is identifying the sources of crab larvae so that appropriate management actions can be formulated.  

IDENTIFY THE DECISIONS 
Decision.  Are adult crabs within Hood Canal the main source of crab larvae in the Canal, or do 
Do they originated from greater Puget Sound, or from the Pacific Coast?

· Inputs to Decision: 
· Temporal and location pattern of megalopae settlement.  Megalopae collectors will be sited along the Strait of Juan de Fuca, along Admiralty Inlet and into Hood Canal.  We assume that megalopae will encounter favorable substrate and set first in areas closest to their source.   
· Size.  C. magister megalopae from the Pacific Coast are bigger than those from Puget Sound. C. magister can be differentiated from C. productus and C. oregonensis based on their greater size. (species differentiation)    
· Decision Rule.
· The temporal and special pattern of C. magister megalopae settlement, and the size (mm) of the individual megalopae in each wave of settlement, will be analyzed to interpret the source of megalopae in each area.  
Megalopae Collection Study Design
The first year of this study should be considered a pilot study designed to assess the spatial and temporal distribution of megalopae as well as the methods used to gather that data.  The study will need to be continued over several years to understand annual variations and the influence of meteorological and oceanographic factors on megalopae dispersion and settlement.  

Megalopae collectors will be deployed weekly, June through September over wide geographic areas to detect timing of arrival of megalopae in the water column.  Megalopae are thigmotactic and will settle on anything regardless of its height in the water column or type of substrate.  Collectors will be deployed for a 24 hour period to standardize the probability of megalopae settling on each individual collector.
Key Assumptions
· Megalopae will be widely distributed in the water when they are present so that some will come into contact with the collectors.  This assumption is based on observations that megalopae constitute a large fraction of the zooplankton.  
· Weekly sampling is adequate to detect their presence in the water.  Researchers have reported waves of megalopea appearing on the beaches from May through September in different parts of Puget Sound. (Dinnel et. al. 1993)  
Sampling more areas and sampling twice a week would increase the likelihood of detecting megalopae, and provide high resolution data.  However, this benefit must be balanced by the costs of the additional effort.  This work plan may be modified after resource levels are determined.
Limitations to the Application of the Data
This is an observational study, the use of this settlement data is limited.  Settlement rates on an collector will be different than settlement rates on surrounding natural substrates.  In addition, Paula et. al. (2006) found strong interference between the artificial collectors and the surrounding substrates in studying the use of artificial collectors on megalopae of the brachyuran crab, Carcinus maneas.  Comparing settlement rate between different areas using artificial collectors could be misleading.  Similarly, extrapolating larval abundance based on collector data could also be misleading.
Performance Criteria to Achieve Data Quality Objectives

Performance criteria specify the acceptable levels of uncertainty in measured data that can be used to support project decisions.  The associated data quality indicators of precision, accuracy (bias), representativeness, comparability, completeness, and sensitivity are defined thereafter.  Any data which fall outside of these criteria must be justified, and the effects on decisions must be assessed.   
PRECISION 

Precision is defined as the degree of agreement between or among independent, similar, or repeated measures.  Precision is related to analytical variability and can be expressed as a standard deviation, or as percentage of the mean of the measurements, by relative range or relative standard deviation (coefficient of variation) [EPA, 2002].  
Repeated measurement of individual megalopae by different personnel will give a measure of the precision.

ACCURACY 

Accuracy is the amount of agreement between a measured value and the true value. 

Data collected are measurements of observations (number and size of megalopae, water temperature and salinity) which are expected to vary.  Megalopae size difference will be tested to identify different cohorts if present (e. g. ocean vs. local megalopae cohorts), but because there is no “true megalopae size”, accuracy can not be directly assessed.    

REPRESENTATIVENESS 
Representativeness is a qualitative parameter that expresses the degree to which sample data accurately and precisely represent a characteristic of a population, parameter variations at a sampling point, or an environmental condition.  Representativeness is a parameter that focuses primarily on the proper design of the sampling program or the sub-sampling of a given sample.  
The sampling is design to provide qualitative information, but only very limited quantitative information about the megalopae population.  The sampling frequency and number of stations can be adjusted if resources allow. 
COMPARABILITY 
Comparability is a qualitative parameter that expresses the confidence with which data from one study can be compared with data from another.  This goal will be achieved by using standard techniques to collect and analyze representative samples and by reporting analytical results in appropriate units.  

Comparability of intertidal sampling in Bywater Bay will that conducted by Dinell et. al.  (1993) will be evaluated during the QA review. 
DATA GENERATION AND ACQUISITION
Megalopae Collection Method
  Collectors will consist of six Tuffy Kitchen Scrubbers© pulled apart and tied into an oyster harvesting bag.   Collectors will be suspended 6” below the water surface from a dock, or from a buoy positioned at 6 to 9 feet below 0 tidal height Mean Lower Low Water (MLLW) Figure 4. This range of depths was chosen so that the collectors don’t go dry at low tide but still remain within the depths known to historically have C. magister settlement.  Each collector will soak for approximately 24hrs.  Megalopae that have settled on the anchor, line and float will be noted, but excluded from the samples.  Upon retrieval, collectors will be washed with copious amounts of water through a colander.  The samples will then be processed immediately or frozen for processing at a later date.  Settlement collectors will be placed in the water during the first week of June and weekly sampling will occur through the last week of August.  
Deployment /  Details 
Dock.  This is the most convenient method.  Attach a weight below the collector and a float above the collector so that the collector remains 6” below the water surface.   Attach the float with a line to the dock.  Make sure it is long enough to ensure that the collector remains in the water at low tide.  See Figure 3.
Float.  This method requires a boat to deploy and retrieve the collector 24 hours later.  Connect a float to a 30’ line.  Attach the collector bag 6” below the float.  Attach a weight (2 oz line weight or mesh bag of rocks), 5’ below the collector.  Then attach the end to a pier block with a bracket.   See Figure 3.
Stationary Buoy.  In some conditions, where neither a dock or a boat is available, the collector could be deployed to and retrieved from a moorage buoy from shore using a set up similar to a cloths line.  The wheel of a pulley is attached to the base of a moorage buoy and a long loop of sinking line is strung from shore, through the wheel and back.  The collector (float 6” above. weight 6” below) can be attached to the line, and pulled out, then back the next day.  This method may be subject to fouling or tangling.

Beach collectors.  Megalopae settlement data collected from beaches at low tide would provide valuable additional information to this study especially where near-shore collection is not feasible.  Although its use in the analysis would need to be qualified because of the shorter time in the water.  The same float / collector/ weight / anchor set up could be used.  Time of deployment and retrieval would be based on the lowest tide each week.  

Opportunistic observations.  Any chance observation of megalopae settlement on the beach or floating surfaces is valuable information and should be documented.  Samples can be collected by sieving sediment on site.  Sieves and additional instructions will be available in each area.  Contact the Local Volunteer Coordinator, or the Project Manager.
TRAINING 

Training will be conducted by the Project Manager or Local Volunteer Coordinator.  Training materials will be developed and provided at a later date.  See work Plan. 

 DOCUMENTS AND RECORDS

Field Activities

All field activities will be recorded on Megalopae Collection Data Forms (to be developed. see work plan).  The data sheets will provide a record of observations, and measurements taken during the collection activities.  The data forms are intended to provide sufficient data and observations to enable the volunteer collector to reconstruct events that occurred during the project.  The data forms will contain the following as a minimum: 

· •Date and military time of sample collection 

· •Weather conditions, including temperature 

· •The location number and name (e.g. Marine Science Center Pier)  

· •Location of sampling point (lat-long coordinates in decimal degrees)

· •Sample identification number (sample labeling protocol to be provided) 

· •Field observations  

· •References, (e.g. photographs of the sampling site or sample collection devises / activities). •Any procedural steps taken that deviate from those outlined in this QAPP 

· •Physical observations (e.g. sediment type, presence of oil sheens on water).
Field data forms will be documented and included as an appendix to the final Sampling Report.  

EQUIPMENT 

The following equipment and supplies are necessary to collect samples:

Artificial Settlement Anchoring System 
· Artificial Settlement Collector
· Artificial Settlement Anchoring System
· Pre-made labels

· Ziplock bags

· Sample Data Forms notebook, pencil, clipboard

· Thermometer

· Refractometer    (Comment: these are too expensive to distribute to all samplers.  Could they collect water samples and have them run once a month when the frozen megalopae are picked up?)  

Artificial Settlement Anchoring System Detail and Cost
	Item
	Price
	Quantity
	Total Cost

	Pier Block With Bracket
	$7.97
	1
	$7.97

	Float
	$3.98
	1
	$3.98

	Rope
	$2.00
	1
	$2.00

	Line Weight
	$4.75
	1
	$4.75

	Total Cost
	
	
	$18.70


Artificial Settlement Collector Detail and Cost
	Item
	Price
	Quantity
	Total Cost

	Halibut Clip
	$0.78
	1
	$0.78

	Oyster Bag
	$0.20
	1
	$0.20

	Kitchen Scrubbers
	$1.20
	6
	$7.20

	Total Cost
	
	
	$8.18


SAMPLE HANDLING AND CUSTODY

Sample Identification 
All samples collected will be labeled with a unique identification code based on a consistent sample designation scheme, such as PTMSC-060109, which indicates Port Townsend Marine Science Center, June 1, 2009.  
Sample Packaging and Pick up. 
Samples will be frozen in ziplock bags containing a little air (for cushioning) and the sample label.  Data forms and samples will be picked up at the end of each month of sampling by the Local Volunteer Coordinator or their designee.  Logistics and freezer storage will be arraigned in each area. 
Holding Times  
All samples collected will be preserved freezing.  Samples shall remain frozen during collection and transportation unless they are to be processed immediately.   
ANALYTICAL METHODS

Individual megalopae form each sample will be categorized by species and counted.  C. magister megalopae will be measured (describe).  If there are more than 30 C. magister megalopae in a sample, it will be sub-sampled.  The sub-sampling method will be determined after consultation with Bob Conrad (Northwest Indian Fish Commission biostatician).   
QUALITY CONTROL

The overall quality assurance objectives for field sampling and laboratory analysis are to produce data of known and appropriate quality to support the project objectives.  Appropriate procedures and quality control checks will be used so that known and acceptable levels of accuracy and precision are maintained for each data set.  
EQUIPMENT SUPPLY AND MAINTENANCE 
Megalopae collectors will be clean after retrieval to remove algae or fouling organisms that may interfere with subsequent use.  Collectors shall be stored in buckets or bags to prevent contamination.  If collectors come into contact will oil sheens in the water, they will be replaced.  

The Local Volunteer Coordinator shall maintain a supply of collectors and data forms in case replacements are needed.    

INSTRUMENT/EQUIPMENT CALIBRATION
Calipers used to measure megalopae will be calibrated.

Field instrument calibration for thermometers or refractometers is not required   

ELECTRIC DATA MANAGEMENT 
The PM or his designee will use EXCEL spreadsheets and maps track the following: 

· Sample station information including location, and field observations. 

· Sample collection information including sample number, location, collection platform (float, dock or beach observation), date of collection, and sampler. 

· Analytical results including number and size.  

Data will be posted on the web site as it is generated
ASSESSMENT AND OVERSIGHT

Assessments 
The Project Manager is responsible for supervising and checking that samples are collected and handled in accordance with this plan and that documentation of work is adequate and complete.  

Reports and technical correspondence will be peer reviewed by qualified individuals before being finalized.  

Response Actions 
The ultimate responsibility for maintaining quality throughout the project rests with the Project Manager.  The day-to-day responsibility for assuring the quality of field and laboratory data also rests with the Project Manager. 

Any nonconformance with the established QC procedures will be expeditiously identified and controlled. Where procedures are not in compliance with the established protocol, corrective actions will be taken immediately.  Subsequent work that depends on the nonconforming activity will not be performed until the identified nonconformance is corrected. 

REPORTS TO MANAGEMENT 
Field activities will be documented in draft and final versions of a sampling report. The report will include a discussion of field activities and results of all chemical tests.  Field notes, analysis results and resultant interpretations will be included.  This report will also include an analysis of the results in relation to the purpose and objectives of the field activities.  
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Figure 1.  Historic combined State and Tribal harvest (points) and catch per pot (bars) in Hood Canal.  

Dungeness crab catch per pot in the Washington Department of Fish and Wildlife test fishery correlate well with total harvest in the fishery.  State commercial harvest in Hood Canal ended in the 70’s and Tribal fisheries (mainly commercial) resumed in 1995.  State recreational harvest estimates prior to 1996 are not reliable. 
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This method allows placement of the megalopae collector in water deep enough
to prevent the collector from going dry at low tide, without use of a boat or
dock. The stationary buoy should be located around 6 to 9 feet below mean
lower low tide (0 foot). An existing moorage buoy could also be used, just spec-
ify the depth on the data form.

Stationary Buoy: Attach an anchor (pier block or two if in high current area)
to a buoy with a 25’ line. About a foot below the buoy attach a 4+” steel ring or
a loop made from a line passed through a short piece of hose.

Collector: Use a line long enough to go out to the stationary buoy and back, col-
lector with buoy and weight, and something on the beach to attach it to.

Deployment is best done by boat, although you could wade out on a big minus
tide. Drop the anchored buoy at 6’-9’ below 0 tide, pass the collector line
through the loop and tie it to shore at a tidal height you can get to each week.

Note: Use sinking lines to avoid loosing the gear and fouling boat props. This
method works well on steeper beaches. On gently sloping ones, the longer lines
are more likely to get tangled and the collectors might catch more junk on the
way in and out.
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