Colony Collapse Disorder
Pesticides are one of several factors thought to possibly contribute to catastrophic losses of honey bees (“colony collapse disorder” or CCD) reported since 2006.  Since the proposed action proposed to use herbicides, a class of pesticides, a discussion of the possible connection of herbicide use and CCD is warranted.
 The European honey bee (Apis mellifera) is not native to the American continents, but was introduced by European settlers in the 1600’s.  It is widely distributed and commercially produced in the U.S. with escaped feral colonies formerly present across most of the country (parasitic mites have destroyed most of the feral honey bees across the United States (CCD Steering Committee 2007)).  The honey bee is used to pollinate agricultural crops and produce honey.  The honey bee adds about $15 billion in value to agricultural crops each year (Morse and Calderone 2000).  
In 2006-2007, commercial honey bees in North America, and other parts of the world, experienced alarming declines characterized by the disappearance of adult bees from the hives with no or few dead bees near the hive; healthy, capped brood; food reserves that have not been robbed; minimal evidence of wax moth or hive beetle damage; and a laying queen with immature bees and newly emerged attendants (CCD Steering Committee 2007, Winfree et al. 2007).  This phenomenon has been termed “colony collapse disorder.”  By 2007, almost 30 percent of beekeepers in the U.S. reported losses of up to 90 percent of their colonies (Cox-Foster et al. 2007; Winfree et al. 2007).  CCD has not been reported in wild native bees (Winfree et al. 2007).
Suspected causes of CCD include the following factors, alone or in combination: 1) environmental and nutritional stress; 2) new and /or re-emerging pathogens; 3) pests that attack bees; and 4) pesticides (CCD Steering Committee 2007).  Several major setbacks to honey bee populations over the last two decades have combined to increase stress on the remaining hives, as they are moved and worked for their pollination services over longer seasons and larger geographic areas. Climate change, drought, and unseasonably cold weather combine to create increased stress on bee populations.  Commercial bees are often fed high fructose corn syrup, which may contribute to some nutritional deficiencies.

Pathogens are primary suspect because CCD is transmissible to other hives through the reuse of equipment from CCD-affected colonies, and such transmission can be broken by irradiation of the equipment before use (Pettis et al. 2007).  A recent paper using current gene technology has indicated that Israeli acute paralysis virus is strongly correlated with CCD and is a current leading candidate for its cause, alone or in combination with other factors (Cox-Foster et al. 2007, Kaplan 2008).

Pests including the varroa mite, small hive beetle, wax moth, and others stress bees and may harbor infectious agents.  In particular, the varroa mite has been responsible for catastrophic losses of 50 to 100 percent in many beekeeping operations and has eliminated most feral bee colonies.  In addition, the varroa mite is known to carry pathogens transmitted to bees and is thought to suppress the immunity of honey bees (Shen et al. 2005). 
Pesticide exposure may affect bees through direct toxicity or by adding additional stress.  Beekeepers treat hives with miticides and fungicides and bees may be exposed to pesticides while foraging on agricultural crops. Currently, the classes of pesticides thought to be the most likely contributors to, and being researched for correlation with, CCD include insecticides, miticides, and fungicides (CCD Steering Committee 2007).  Recent research has found higher-than-expected levels of miticides and traces of a wide variety of agricultural chemicals in bee hives, but no consistent pattern in levels or types of chemicals identified (Kaplan 2008). 
Herbicides have a low likelihood of being implicated in CCD, but cannot be completely ruled out.  None of the herbicides included in the proposed action or alternatives exceeded toxicity values for honey bees at typical application rates.  At highest application rates, only glyphosate caused any mortality, and this necessitated a direct spray at the highest rate.  Herbicides are not typically used directly on the agricultural crops that honey bees pollinate because they would have a high likelihood of adversely affecting the agricultural crop (unlike on grass crops where selective herbicides are used on the crop directly).  Herbicides are used near these crops to control weed however. 

Herbicides used in the proposed action or alternatives have a very low probability to cause any affect to honey bees or contribute to CCD because: 1) treatments on the forest are often in remote locations far from commercial bee hives; 2) treatments in the vicinity of bee hives would only entail treatment of patches of invasive plants and not a widespread application likely to expose honey bees;  3) these herbicides have a low toxicity to honey bees; 4) affects to bees from these herbicides only occurred for one herbicide at the highest application rate, which is not applied in a spray application (highest application rates of glyphosate are used in wicking, wiping, or injection applications which are unlikely to expose bees).
In conclusion, neither the proposed action nor any alternatives are likely to have adverse effects on honey bees or contribute to the potential cause(s) of CCD.
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