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DWM Sampling & Analysis Protocol for Optical Brightener Testing

Background

Optical brightener testing is a way of determining whether or not laundry detergents are entering a waterbody-either through a direct discharge or after traveling through the ground from a septic system that may be functioning poorly.  Optical brightener testing is being used as a screening tool at DWM to separate areas with elevated bacterial counts due to inputs from human sources (septic systems or cross connections) as opposed to domestic animals, pastured animals or wildlife.  Human from animal waste sources can be screened using OB by deploying the test pads in storm drains or small feeder streams.

Besides laundry detergents some other materials may also cause positive results.  These include metal particles, bleached materials, cotton dust, or paper products.  It is important that the unbleached cotton pads are not exposed to these contaminants via aerial deposition or by physical contact-such as placing the pad down on paper, particularly if either is wet, which allows the optical brighteners to leach out. 

Materials and Methods

To perform the test a handsewn packet made from mosquito netting which contains an unbleached cotton pad (VWR, Inc.) is deployed for a period, typically, of 2-3 days. To increase the evaluation time, the pad is replaced with another which is deployed for another 2-3 days. If the pad is left out too long the surface may be obliterated with dirt and definitive observations can not be made.  

The packet can either be put out in streams where it is protected by plastic covered netting and attached to a concrete brick or put out in pipes and catchbasins where the sewn packet is weighted down with a few small stones and lowered into the wastestream using monofilament line which is tied around the top of the packet.  The monofilament is then attached to cross bars of the catchbasin or to a nearby tree or sign.  If possible, avoid leaving the cotton pads in direct sunlight since the optical brighteners will degrade under UV light.  

Potential sources can be bracketed by deploying samplers in stream above and below a potential suspected source. The sampler, which includes the brick and the sample holder should be deployed in water that is moving and is deep enough to cover the sampler.  The needed depth can be obtained by shoveling out a trench for the brick.  If you disturb the sediments, allow them to settle or float away before you deploy the sampler or the cotton pad will become fouled.  The sampler should be placed so that the cotton pad is perpendicular to the current.  

After the sampler is retrieved the pads should be rinsed in the sample water squeezed “dry” and then placed in a plastic sandwich bag which keeps it flat and away from potential contaminants.  The bag should be labeled on the outside with the collectors’ initials leader’s name, the waterbody name, location and or station number, the dates the sampler was deployed and retrieved.  A sample label is stapled to the pad when the pads are returned to the lab.  The label has the station number, collectors initials, dates deployed and retrieved.  

The sample pads should be kept in a storage container and returned to the Worcester-DWM lab.   

The pads do not have to be refrigerated but they should be kept out of the sun.  Contact Joan Beskenis as needed for assistance with readings.  

Results are recorded as positive, negative or inconclusive (do over) in the log-in book.

Equipment:
unbleached cotton pads



mosquito netting



polyester carpet thread



needles for sewing



plastic covered garden wire



concrete bricks



constructed samplers 



rope for tying samplers to concrete blocks



plastic bags for transporting used pads



markers for writing on the outside of the plastic bag



boots
Field QA/QC

Replicates should be done on every 10th sample.

Optical brightener analysis

The OB samples should be brought to the DWM-Worcester office for reading.  The samples should be logged into the lab notebook which is located in the top drawer on the back wall of the fish lab.  The samples should be placed on the counter to dry and then the outer mesh should be cut away and disposed of.   The pads are read in complete darkness using the long wave UV lamp which is found in the cabinet below the log book. Supposedly, this wavelength is not harmful to your eyes, but avoid prolonged exposure and UV-protective eyeglasses are recommended. Read each sample in comparison to a negative pad and a positive pad.  Sediment or leaves could keep a portion of the pad from being exposed to optical brighteners.  The pad would still be positive if optical brighteners were only found in the exposed portion.   Any questionable results on pads should be re-tested.  If a lot of sediment is found on the outer part of the pad, the pad can be opened like a book and the interior surfaces may be easier to read.   

