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                Shipping Water Bottles (and other samples) from Remote Locations
   Much of PEARL’s work includes research in remote locations, which
   includes the shipment of water bottles and other types of samples.
   Below are some simple suggestions that have been developed over three
   decades as to how best to get glass bottles back from remote locations
   using commercial aircraft carriers and other methods of transport.
   Typically, especially when we are doing detailed water chemistry, we
   must return to the lab a large number of different types of water
   bottles – some glass, some plastic, and in various shapes.
   An important thing to check before you leave is to determine what
   carrier you will use to ship the water bottles back to the lab (e.g. a
   courier company, an airline, etc.) and find out what are the limits on
   the weight a package can be. For example, using a very big cooler may
   seem efficient, but it will be very heavy (and therefore more easily
   dropped) and may be above the limit for an airline or shipping
   company.
   1) The first important step is the choice of shipping container. For
   almost all applications, sturdy coolers are preferred. They help
   maintain temperature of the samples and because they are constructed
   typically of hard, solid materials, they can take some rough movement
   (which will inevitably come). Because full coolers will be quite
   heavy, make sure the coolers are of decent quality (the price of the
   cooler is insignificant compared to the data that one can lose) and
   that the handles are sturdy – the cooler will be empty (and light)
   going into the field, but will be very heavy coming back, full of
   water. Good handles (i.e. the best ones appear to those that have a
   strong handle on two sides of the cooler, not just indentations) also
   decrease the risk of handlers dropping them.
   2) Other things you should have are: 1) a good supply of newspaper for
   packing, 2) quite a bit of corrugated cardboard (from boxes), 3) duct
   tape and fibre tape, 4) clear packing tape for labels, 5) permanent
   markers, 6) labels with addresses and phone numbers for shipping – at
   least 2 per container, 7) freezer packs to keep samples cool on return
   journey.
   3) At each step of packing, it is important to ask yourself “If this
   cooler is dropped, what is the best way it can be packed so that
   nothing breaks”, because invariably it will be dropped, or if you
   watch baggage handlers move coolers and swing them onto carts etc
   (regardless of the Fragile stickers), you will see your entire field
   season at the mercy of others.
   4) We ship our empty samples to the Arctic (or whatever) using the
   same protocols as shipping south (full), and so all our packing
   material goes to the field and comes back.
   5) Once you have your sturdy coolers, we line the entire cooler with
   corrugated cardboard, as an extra “buffer” against side impacts.
   6) Important: Before you put the full water bottle back into the
   cooler, make sure each lid to each water bottle is tightly on. With
   field work and movement, lids slowly can become lose. Your last chance
   to be sure the lid is on as tight as it can be is just before you put
   it into the cooler for shipment back to the lab.
   Also, this is the last time you can check if the bottle is completely
   and correctly labelled, and the label is securely fastened (a bottle
   with no label is useless). Certain labs have quite strict protocols on
   what has to be on the label before they will put the sample into their
   system. For example, our collaborative work with CCIW requires a
   special label with specific “schema” written on each label, so that
   they can flow through the lab system effectively.
   7) We often have plastic bottles for some analyses, but glass has to
   be used for some. The plastic bottles are best on the outer portions
   of the cooler, against the walls of the cooler, with glass more inside
   (protected). However, it is good to save some plastic bottles to act
   as “buffers” between some glass bottles, if you have a lot. To some
   extent, the placing of bottles depends on how many plastic versus
   glass bottles you have. Ideally, one would always have a plastic
   bottle in between glass bottles, so that glass bottles are never next
   to each other.
   8) We then wrap each glass bottle in newspaper as extra protection –
   so typically we double up some newspaper that has a length of about
   30-40 cm, and (when doubled up) it is wide enough to protect the whole
   bottle. We wrap each bottle and place them into cooler.
   9) In general, we tend to have groups of no more than 2-3 bottles in a
   row, before we add more corrugated cardboard as another barrier
   between the next row of bottles.
   10) Once we fill one layer of bottles, we add a floor of more
   cardboard, and follow the same protocol for the top layer of bottles.
   11) If there is any movement in the bottles, fill any spaces with
   cardboard or newspaper. The less movement of the bottles, the better.
   Remember, if one bottle breaks, you have 2 types of problems. First,
   other samples will be wet and may lost labels and may also decrease
   the value of any packing you had (for example, wet newspaper has far
   less protection than dry newspaper. One option (if feasible) is to
   carry plastic garbage bags with you into the field, and try and
   segregate groups of bottles within separate sealed bags in the cooler.
   If a bottle does break, at least it should not damage too many other
   bottles. Needless to say, the more newspaper and cardboard you have in
   each cooler, that will also absorb any water, if a breakage occurs.
   12) Once the cooler is filled, we again put one layer or more of
   cardboard, and then some frozen freezer packs to try and maintain the
   temperature as much as possible on the way south. Fill in any empty
   spaces with cardboard or newspaper (remembering there is high
   likelihood the cooler will be tilted on its side or even upside down
   for some of its travels).
   13) The final stages are to make sure the cooler cannot open in its
   travels and to make sure the labelling is as complete as it can be.
   Never rely on the latches of the cooler to keep it closed. And
   remember, no matter how many arrows you might put on a cooler saying
   “this way up” it will be shipped on its side or any other combination
   once it is out of your hands.
   14) After latching the cooler, we typically “lock” the lid on again by
   using several (overlapped) turns of fibre tape (much like strapping).
   If strapping is available, that might be a good idea too. A ring of
   duct tape around the top of the cooler acts as a further seal and
   helps keep it cool.
   15) In addition, we routinely label each cooler in 2 places with full
   name, address, and phone numbers of where the samples are to be
   delivered. It is also important to have a return address and phone
   number and contact person, just in case. It is also a good idea to
   have written here and on other labels: “Glass Water Bottles. FRAGILE.
   Keep cool, but do NOT freeze” (a thick nib red marker is useful for
   this). The latter is important for some shipping companies see a
   cooler and immediately put it in the freezer (frozen glass water
   bottles will often burst). We secure the labels on the coolers with
   wide clear packing tape. These labels can be made before you head out
   to the field and you should make them stand out as much as possible
   (use colour etc.).
   In addition, we add more “Fragile” and “This side up” with arrow
   labels, in the hope this might help.
   Also, it is often a good idea to describe the contents of the coolers
   so that it can pass through security more easily (the last thing you
   want is for the coolers to be opened by inspectors, who likely will
   not take the same care in re-packing the cooler as you did). Simply
   making clear on a label something like “Contains lakewater samples for
   scientific research” can be helpful. If you are shipping sediment
   samples, writing “Geological samples for scientific research. No
   commercial value” is what we use.
   If you are crossing international borders, much more paperwork will be
   needed. It is important to do this homework before you go.
   It is also useful to number the coolers on the labels (such as “1 of 4
   coolers”). This serves 2 purposes. First, whomever is receiving the
   coolers will immediately be alerted to a cooler gone astray (if say
   only 3 of 4 coolers arrive). Second, it is a good idea, if there is
   time, to keep a record of what is in each cooler.
   16) If at all possible, take the full samples with you as checked
   luggage (and if need be, send your personal luggage as extra) if you
   are heading back home. You can probably wait a few days for some
   luggage, but samples (especially in summer heat) are important to get
   back.
   17) If the coolers are being shipped with you on the plane, if at all
   possible, be at the luggage chute for your flight before the luggage
   arrives, and wait near the area where the luggage is returned to
   passengers. In most airports, bags fall down a slide onto a
   circulating carousel. It is here that many samples can be broken as a
   full cooler moves with considerable momentum down that slide and bangs
   into the carousel. If you are there, try and cushion its contact.
   18) The above suggestions were primarily for water bottles, but often
   we also must ship back filters and other samples. Because filters
   typically have to be kept frozen as much as possible, we often try and
   take them back with our personal luggage (if we can check it) and wrap
   the frozen filters in a container (e.g. a zip lock bags) with the
   freezer pack(s), and then typically wrap the whole thing in a sleeping
   bag for more insulation. If you have to ship them in the coolers, we
   typically have them in the top of the cooler surrounded by freezer
   packs.
   19) We also typically keep the freezer packs in zip lock bags -- one
   more barrier to possible leakage.
   20) Make sure you keep all paperwork, and if samples do not arrive
   when expected, start investigating. We have 30 years of stories of
   what happened to samples and what would have happened had we not kept
   track of them and vigorously pursued their progress during the
   shipment process!
   21) Prior to shipment to the lab doing the analyses, there is
   typically additional paperwork that must be done for that lab.
   22) Also, if we are working in very remote locations, it is not
   possible to add, for example, concentrated acid to some samples (such
   as the phosphorus bottles), until we are back south. As soon as
   samples have arrived to the lab, add whatever chemicals are needed.
   23) Once you ship the samples, be sure to contact the person who will
   receive the samples with information such as number of coolers,
   tracking numbers, noting which cooler may have to be opened
   immediately to remove filters that must go into a freezer, etc. Avoid
   shipping perishable samples before a weekend or other period of time
   when the coolers will simply be sitting in a warehouse.
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