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Abstract

Ponderosa pine trees killed by mountain pine beetle were topped using explosives. Snags less than two years old were topped to minimize the likelihood of blow-down hazards and maintain the potential of standing snags to serve as habitat to wildlife species. The objectives of this pilot project were to 1) demonstrate and document the technique on digital video, 2) examine safety aspects (e.g., debris throw), 3) estimate costs for larger scale topping projects, and 4) understand the appropriate application of the technique. A certified tree climber and blaster worked in conjunction with a professional biologist to conduct the blasting. There was minimal debris throw, and site safety was high. The estimated cost per tree (depending on the distribution and abundance of snags) is $200. This technique is an effective alternative to traditional topping using a chainsaw particularly when the safety of the climber/faller is compromised as the snag deteriorates due to decay.
Introduction
Ponderosa pine snags provide feeding substrate and nesting sites for a variety of invertebrates and vertebrates (Shea et al, 2002). Large snags have been identified as important habitat for several red and blue listed species found in Southern B.C.’s Ponderosa Pine stands (e.g., Western Screech-Owl, Lewis's Woodpecker, Fisher) (B.C. Conservation Data Center, 2007).


Ponderosa pine trees also have large heavy limbs that present falling hazards and create a crown that is susceptible to blow-down at an early decay stage. The Kamloops and Okanagan regions contain many municipal, regional and provincial parks where Ponderosa pine is the leading tree species. The problem of how to manage safety hazards from Ponderosa pine killed by Mountain Pine beetle is a serious concern. Given that safety concerns related to blow-down and falling branches in these areas are high, and that the costs to top trees with specialty limbing and falling services are often prohibitive, the common solution is complete tree removal. Complete removal of all Ponderosa pine snags will likely have negative effects on the distribution and abundance of snag-dependent wildlife species inhabiting the park.  Exploring safe, economically viable alternatives to specialty limbing/falling will balance safety concerns with mandates to maintain biodiversity.  

Site Description


All blasting was conducted over 2 days (October 18, 19, 2007) on a dry south facing slope in the Interior Douglas Fir Biogeoclimatic zone of the North Okanagan region in Southern B.C. Ponderosa pine snags had been standing dead for 6 – 18 months. Needles remained on all snags and some had lost up to 25% of their bark. There were also several live Ponderosa pine trees in the immediate area. This was a dry site and snags were well spaced with limited understory. Weather conditions were cool and wet with low cloud cover.

Methods


The largest diameter (60-90 cm) and most heavily limbed snags at the site were selected to top. Tree climbing equipment (spurs, harness, and 2 ropes) were used to ascend the snag to the blast point. A mid-sized chainsaw with a drill attachment and a 11/16 inch by 18 inch bit was used to drill 2 holes per tree. Depending on the diameter of the snag at the blast point, a certified blaster inserted between 2 ½ and 3 ½ 1 inch by 8 inch sticks of NG explosives into the holes. Non-el detonator was used from the hole onto the primacord. The shock tube ran down the tree to a 1 metre (aprox. 140 second) safety fuse at the base of the tree. Two twin-top snags were also topped, where each top was blasted at a different height and connected to 1 fuse. 
Results


Six snags were topped at a height of 12 – 15 m. Tops were 7-8 m in length and often tipped as they fell, landing within 5m of the base of the tree (Fig. 1). There were no tops that failed to hit the ground. There was very limited woody debris thrown from the tree. Pieces of debris were all smaller than 15 cm in length and less than 3 cm thick. Most pieces were within a 10 m radius of the tree (Fig. 2).

Short term disturbances were related to noise and smoke from the blast, which was likely more noticeable due to the weather conditions (low cloud ceiling and damp cool air) during the blasting. Songbirds and corvids (crows and jays) were observed in the immediate area before, during, and after the blasting.

[image: image1.jpg]


[image: image2.jpg]


[image: image3.jpg]



Figure 1. A sequence of photographs illustrating the use of explosives to top a Ponderosa Pine tree killed by Mountain Pine Beetle. The intent is to reduce blowdown hazards while maintaining wildlife habitat values of a standing snag.
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 Figure 2. The small amount of wood debris that was found after a complete search within 25 m radius of a Ponderosa Pine topped with explosives.
Discussion


Due to the relatively open canopy at our site, we did not experience any issues related to falling tops tangling in the canopy. In contrast, a similar project conducted by the US Forest Service however, noted that several tops required additional blasting, sawing, and winching to get them down (Bull et al., 1981). The safety issues and increased costs related to tangled tops are obvious and consequently consideration should be given to limiting this technique to open stands where these issues can be avoided. This may not be a limitation to this technique however, as most sites where blowdown concerns are high are often open stands similar to the site that we selected for this pilot project.

We observed very limited debris throw and site safety was easily maintained during blasting. Depending on the site and personnel, the delay between ignition of fuse and detonation of powder may be shortened (we used 140 second delay shock tube) by using more shock tube in conjunction with an instantaneous detonating device. 

Given that the amount of explosives that we used achieved the desired effect (tops completely sheared) with a limited amount of shatter, reducing the amount of explosives may lead to an incomplete shearing of the top. The blast that is required to top these trees appears to only tear out fiber on either side of the drilled hole without affecting the stability of the standing snag. There is no limitation of size of tree to top with explosives, larger trees will only require more explosive material. We left several untreated (un-topped) Ponderosa Pine snags beside treated (topped with explosives) snags to compare long-term resistance to wind throw.  

The estimated cost of $200 per tree includes fixed costs such as insurance and magazine rental as well as variable costs affected by the size and duration of the project. A 2-person crew should be able to top at least 6 trees per day with this technique depending on the distribution and abundance of snags at the site. Location of a magazine for storage is an important issue for consideration as requirements for safe storage of all blasting material requires removal of the wheels of a magazine on a trailer frame. 

The best model for managing a site with a large amount of Ponderosa pine snags where structural wildlife habitat is valued, may be to use falling crews qualified to top snags using saws as well as being certified to use this blasting technique. In this scenario, fallers would have two options where it is appropriate and effective (relative to cost and safety). For instance, slightly deteriorated snags may present a risk to fallers climbing and topping the tree with a saw (i.e., the tree could break underneath them), whereas climbing and setting the charge may remain a safe option. Obviously experienced fallers will simply fall the tree at the stump if the snag is too deteriorated and climbing poses a risk to safety. 
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