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INTRODUCTION

This protocol outlines the methods of analyzing water samples for plastic pollutants.  The water samples are collected and the data is generated in the lab by using this protocol.  Algalita Marine Research Foundation will use the data to study pollutant levels around the world.
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OVERVIEW OF LABORATORY TASKS

SUPERVISOR:  Individual who oversees all of the functions of the working lab: sorting, data input, and quality control, to assure all of the processes are completed according to the protocol.

SORTERS:  Individuals who prepare the collected samples for sorting, sort them, and input the results to the data sheets, according to the protocol.  

QUALITY CONTROLLER:   Individual who checks the functions of the sorter at different points along the sorting process.  For example, after all of the plastic has been picked from a sample, a QC person checks the remaining water/plankton sample for any missed plastic.  Also, after the process of sorting a sample has been completed a QC person checks at least 10% of the sorted sample contents for count, weight and type accuracy.

DATA INPUT PERSON:  Individual who transfers the data from the data sheets into electronic form.  This electronic data sheet is sent to AMRF for consolidating, analyzing and reporting.

Note:

One person can perform one or more of these tasks.

Steps to collect data

1. Sample Preparation
Goal:  to drain away alcohol from sample material

a.) drain sample through 200 to 333 micron mesh sieve

b.) rinse off particles adhering to the immersed label with fresh water wash bottle

c.) place label in separate Petri dish and set aside to dry(when dry, staple label to data sheet).

d.) rinse drained plastic and plankton into one or two large Petri dishes with water from wash bottle

e.) rinse screen with water(into Petri dish) to wash off any plastic bits or plankton that may  cling to the screen and its sides 

f.) if above process does not result in adequate  liquid in the Petri dishes for sorting, then add sufficient water to float all plastic bits – do not overfill

NOTE:  If the sample is too large to perform steps #a thru #f for the complete sample, first split the well stirred sample into portions, preferably using a Folsom Splitter.  If a Folsom Splitter is not available divide by weight or volume and place the samples into separate containers or Petri dishes;  the data sheet has embedded formulas to do the extrapolations.  Please explain, in the notes tab of the data sheet, your splitting process.

 2.    Sorting
        Goal:  to sort larger pieces of plastic out of sample

a.) place Petri dish from step #1, above, under light ring

b.) using tweezers (forceps), remove all recognizable pieces of plastic that are floating (>5mm = >1/2 cm)

c.) rinse off any residual smaller plastic bits adhering to the >5mm ones with fresh water wash bottle

d.) place rinsed, large bits of plastic in separate labeled jar or vial and set aside for later sizing, drying, typing, counting and weighing

e.) using spoon or eye dropper remove all remaining plastic from Petri dish.  Start at center of Petri dish and move out to the sides.  Place these pieces in a separate, labeled jar or vial.  Start at surface and then look deeper.  When light ring magnifier is no longer adequate to see plastic bits you will either transfer the balance of the sample into several small Petri dishes to dilute the sample and then sort under the dissecting scope or you will just move the whole sample over to the dissecting scope for further sorting

  3.    Plankton and Terrestrial Plant Separation
   Goal:  to separate plankton and plant material from smaller fragments of plastic

a.) view Petri dish with sample material under a dissecting scope

b.) continue to use forceps, eye dropper or spoon to remove any remaining plastic bits and put them into the previously labeled jar/vial for later sizing, drying, counting, and weighing

c.) separate and place in a labeled vial/jar, as well, all terrestrial plant material that may be in the sample.  Fill the vial/jar with isopropyl alcohol and save for future weighing

d.) rinse remaining plankton through a 200 – 333 micron mesh sieve to remove water and then wash into a vial/jar with isopropyl alcohol

e.) add sufficient alcohol to completely immerse plankton;  label jar appropriately

4..        Supervisor Check
            Goal:  to check plankton and plant jar for any missed plastic pieces                  

a.) find a supervisor to check your jars of plant and plankton for any plastic pieces you may have missed(this can be done before the alcohol transfer procedure)                   

                  b.)  when the check is complete, continue on with the sorting procedure 

5..    Screening of Plastic into size classes
       Goal:  to segregate plastic pieces into 6 different size classes

a.) obtain all plastic fragments(except the very large pieces, >5mm, taken from the sample material earlier) and prepare to sieve for size classing                      

b.) arrange 6 Tyler sieves and collection pan in descending size of mesh (smallest mesh on bottom); sizes = 4.75 mm, 2.80 mm, 1.00 mm,0.710mm,0.500 mm, 0.355 mm 

c.) check the Tyler sieves thoroughly for anything leftover from a previous sorter

d.) place stacked sieves on a flat surface, align the labels on the sides of the sieves with each other

e.) pour plastic material that remains after steps #2 and #3, above, through sieves, on the side of the sieves where the labels are ( this way you will be able to locate your sample pieces because you will know where to look);  rinse all particles into sieve array carefully with squeeze bottle of water.

f.) continue rinsing particles through sieves to encourage accurate settling of the particles into their appropriate size class

g.) separate the 6 sieves to inspect

h.) consult with your supervisor at this point for a QC check, before going to next step

6.      Drying of Screened Plastic    

         Goal:  to dry screened plastic for subsequent weighing

a.) set drying oven to 60° C.

-wait until thermometer reaches desired temperature


 b.)  place only the rinsed screens that have plastic particles on them into the     

                         oven.  Along with the screens add the plastic fragments from step #4a 

                         (note: these fragments should be on a glass Petri dish or a watch glass 

                         when they go in the oven)

b.) dry samples at 60° for about 30 minutes.  If the samples are still wet after

30 minutes, leave them in the oven and check every 15 minutes to see if

they have dried

7.       Sorting  Plastic 

          Goal:  to determine types of plastic


 a.)  transfer dried plastic bits from each of sieves onto a Petri dish


-use brush or scraper to carefully accomplish transfer


-take care not to lose any plastic bits as they will be light from drying


  and can easily pop loose

b.)  using forceps, brush or a probe sort through sample for the different      

 types of plastic as they are categorized on the data sheet. 

c.) record on the data sheet the number of plastics for each type for each size category.

d.) place each type of plastic in each size category into a separate vial that is labeled appropriately.  Save this for weighing at a later time

8.     Weighing Plastic        

         Goal: to determine weights of different types of plastic

a.) turn on scale prior to weighing for warm up.  See the supervisor about calibrating the scale when it is warmed up

b.) tare weight of  petri dish or of weighing paper/tray to 0

c.) transfer sorted plastic to tared Petri dish, weighing paper/tray and obtain weight in grams

d.) record this weight , next to the count, on the data sheet

e.) transfer sorted and weighed plastic to a vial or jar that is labeled appropriately

f.) continue with this procedure until all the sorted and counted plastic is weighed and recorded on the data sheet

9.        Weighing Plankton and Plant


   Goal:  to determine standardized blotted wet weight and the dry weight of       

                       plankton and plant material

a.) turn on scale prior to weighing for warm up. See step #7 for calibration

b.) weigh a 333 micron mesh screen to determine tare weight.

c.) rinse plankton out of vial/jar and onto the tared 333 micron mesh screen sieve

d.) place sieve containing sample material onto several pieces of paper towels – let sit for 10 minutes

e.) weigh screen containing sample material to obtain gross wet weight

f.) subtract tare weight from gross wet weight to obtain net wet weight of plankton

g.) record weights on data sheet in Plankton weight box(see instructions for entering data).

h.) repeat this procedure with any terrestrial plant material that is saved and record the weights on the data sheet

i.) transfer both the plankton and the terrestrial plant samples, each, to a circular screen.  Put the screens, each, on top of a glass Petri dish that is labeled appropriately(there will be two screens, and two Petri dishes)

j.) place the plankton and terrestrial plant samples into the 60º C oven for 24 -48 hours(depending on size of sample).  Label the dishes with the sample #, date that the sample was put in the oven, and the time the sample was put in the oven.  Put an additional label on the outside of the oven with the same information.  Be certain to inform the supervisor about the samples in the oven if you will not be able to remove them.

k.) after the samples have dried for 24 - 48 hours transfer them to the dessicator for at least 1 hour.  Be sure to keep the labels on the samples so there is no confusion with other samples that are left in the dessicator 

l.) obtain the net dry weight as above and record on the data sheet

10.    At this point your sample is ready for a Quality Control check (see Overview of Laboratory Positions).  Alert one of the supervisors or one of the assistants that your sample is ready and then place it on the appropriate shelf labeled ie, Ready for QC.  Start another sample.

11.     After the sample has passed the Quality Controlcheck, give the paperwork to the data input individual who will transfer the data to the electronic data sheet.

12.      The supervisor will send the electronic form to AMRF who will consolidate and analyze the data and will send back the results.

INSTRUCTIONS FOR ENTERING DATA ONTO WORKSHEETS

1.)  When entering data onto the electronic worksheet DO NOT change or modify the locations etc of any rows or columns.

2).  The  “#DIV/0!”  notation in cells is an artifact of the electronic spreadsheet due to absence of data.  This will be remedied when data is entered.  DO NOT PANIC

3). Data sheets are in READ ONLY format.  Be certain to “save as” for your own personal use and for sending to AMRF.  When sending to AMRF provide the name of the file you have sent it in.

4).   When entering the data on the electronic data sheet, select the red cells and enter, as appropriate, the location and date.

5).  On the electronic data sheet, all the numbers in blue will be computed on the spreadsheet and should not be altered.

6.)  Station ID# is equivalent to your Sample ID#

7.)  The Number of Times Split means the number of times that you split your sample in half for easier sorting

8.)  Enter the plankton data into box #A .  In the event the amount of plankton requires two separate weights, enter the data into box  #A and box #B.  The aggregate of the weights will appear in the #A + #B box

9).  the “nonplastics and miscellaneous” box may be used to record weights other than plastic, such as wood , stone, cement etc

10)  In the  “Notes”  tab you may enter any information you believe will be helpful to us in analyzing the data you furnish.

11)  The purpose of the  “Workup Status Sheet”  is to create a log of all the samples collected.
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