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MassDEP-DWM Bottle Basket Sampling Device:

The chosen sampling location dictates the apparatus necessary for proper and safe sample collection and preservation.  The project-specific Quality Assurance Project plan (QAPP) or Sampling & Analysis plan (SAP) should address the specific apparatus needed at the sampling location.    In general, sampling stations should be located for the taking of wade-in manual grab samples (wading in and filling sample bottles by hand) using  narrow mouth (NM) or wide-mouth (WM)  bottles.    Wide-mouth bottles can be useful for taking samples in shallow water depth conditions; where the filling of narrow mouth bottles is not possible or results in sediment disturbance.   Where wade-in sample collection is not possible, river/stream samples can be collected from the shore or bank, as long as the water collected is representative of the flowing river/stream.  

The preferred sample collection apparatus used for taking samples (one or more (simultaneously)) when manual grabs are not possible (e.g., at bridge drops) is a weighted basket sampler containing narrow mouth, 1000 ml. HDPE sample bottles.    DWM currently uses a 10”x 6”x 6” stainless steel (type 304) wire basket fitted with sufficient counter-weight to submerge the basket.    The sampling basket is attached to four leaders (200-400 lb. test fishing line or 1/8th inch zinc-coated, plastic-coated cable) that are coupled to a 3/16 inch polyester rope (used to lower the unit down).   Using this device, sample water enters the 1000 ml, narrow-mouth sample bottles directly, not touching the sampler.   Cross-contamination between stations is minimized by rinsing the basket three times (with bottles and weights) in station water prior to use, and the fact that the bottle openings are well above the top of the basket.   The minimum depth required to use the basket sampler is about 1 foot water depth.

The weighted basket sampler can be used for all analytes (including bacteria using tall, sterile bottles) except metals.    With a capacity of 6 bottles, this device is useful for the taking of one sample or multiple samples at one time (including the collection of co-located, simultaneous duplicates).    Do not use plastic or metal buckets to take samples.   NOTE:  1000 ml. NM HDPE bottles are required for use of the weighted basket sampler.   

The amount of extra weight to use in the basket is based on the number of empty, 1 liter, narrow mouth sample bottles in the basket, approximately as shown in the table below.   A 1000 ml. narrow mouth (NM) HDPE bottle filled with common dry sand weighs approx. 3.5 lbs.   The bottles need to be firmly attached to the basket with mini-bungee cords for every deployment to avoid losing them.   NEVER DEPLOY BASKET WITH LESS THAN A TOTAL OF SIX SECURELY-FITTED BOTTLES.    In swift moving water, more weight may be needed to keep the basket vertical (i.e., not surfing downstream). 

	# of empty sample bottles in basket
	# of sand-filled bottles in basket

	2
	4   (14 lbs.)

	3
	3   (10.5 lbs.)

	4
	2   (7 lbs.)

	5
	1   (3.5 lbs)

	6
	0   (0 lbs.)


The entire assembly including the sample/ballast bottles should be pre-rinsed at each station three times by dipping the basket into the water at the station-to-be-sampled after placing all the bottles securely in the basket as above.   Once the capped sample bottles and weight bottles are rinsed, the sample bottle caps (only) are removed and placed in a clean plastic bag (or held individually opening down by an assistant).  The basket is lowered down into the water to a preferred depth of approx. 6-12 inches below the surface to take the samples (min. 2 inches if shallow).    The time required to fill the sample bottles will vary (usually about 30-90 seconds).  The basket is then pulled up making sure to keep the rope away from the bridge (to avoid concrete or other particulates from bridge surfaces).   The sample bottle caps are replaced immediately, and the sample bottles removed to the cooler for preservation. 
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large basket design

While baskets can be designed in many different ways, construction of basket samplers is relatively easy and is estimated to cost approximately $40-60 per basket plus labor (based on DWM’s designs).   Materials needed to construct a DWM basket sampler (and approx. total costs for each) are as follows:

1) stainless steel (SS) or aluminum basket (various sizes available from VWR or other; $15 (small) to $25 (large) per basket)

2) plastic coated cable or nylon-coated kink-resistant Sevalon fishing line (250 lb rating; 1/8” cable; approx. 8 feet; $3)

3) aluminum ferrules to clamp cable (qty. 8; $5)

4) aluminum, zinc-coated or SS links (qty. 5; 1/8”; 220 lb. rating; $6)

5) rope (qty. 50’; ¼” $5)

6) spool for rope (can be home-made out of wood, from used cable coil or purchased for about $2; $0)

7) bottle weights (up to 5 for large basket or just one for a small basket; filled with wet sand; $3-12)

8) mini-bungee cords (2; small; $1)

9) 5 lb. weight (small baskets only; $ 3)

10) misc. nuts/washers, eyebolts (large baskets, optional)  $2

There is also a one-time cost for a swage tool to attach ferrules to cables.  A bolt cutter is not needed for small cable diameters.    Costs can be reduced by shortening cable lengths and buying in bulk, if applicable.   Once constructed, unit should be tested in the field to ensure it works as intended and to make adjustments as needed.
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small basket design
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2008 design improvements

