15 October 2005

TO: WEST, Inc. (Strickland, Erickson, etc)

FR: Michael Morrison

RE: Review of “Draft Sample Design and Field Methods for APWRA Adaptive

Management Plan Research and Monitoring, September 2005, Preliminary Draft”

I appreciated the opportunity to review your study plan. My comments are embedded on the attached file using the Adobe Acrobat 6.0 text comment box feature. Please let me know if you have any difficulty reading the comments.

Overall I think that the plan will be able to identify if some level of change in bird fatalities occur following implementation of the treatments (turbine shut-down and turbine relocation). That said, I also think that the proposal can be substantially improved by increasing the level of detail provided, including especially incorporating a quantitative justification of your sampling intensities. As written I have no reason to feel confident that you can identify the 45% change (your definition of substantial reduction). Although my comments are detailed on text, below I list the major areas where I see improvements being made:

1. Although you set a specific target (45%) for reducing fatalities, you never provide (a) a justification for that target, or (b) any quantitative support for why you will be able to identify such a level if it indeed occurs. Given the existing data—upon which you ability to identify a change rests—you can certainly conduct an appropriate power analysis to determine what sampling effort would be needed to identify the 45% reduction with a certain level of certainty. 

2. Your hypotheses seem mixed between the relocations and shut-downs; perhaps additional explanation is all that is needed.

3. You need to explain the cross-over experiment (see my comments below on study design).
4. You need to explain and justify the stratification by turbine size. This then relates back to comment #1, above (i.e., sample size by strata to achieve a 45% reduction).

5. You need to explain how you will deal with the fact that the existing data was not properly standardized for scavenging and observer bias. Smallwood and Thelander used a mean value from the literature in their CEC report, which has no justification for application to APWRA. 

6. Suggest you consider adding bats to the scavenging and bias trials.

7. The prey base study needs substantial justification; what you have described is a survey of existing—occupied and unoccupied—burrows of some of the potential raptor prey species.

8. You need to add specifically how data will be analyzed, including the specific statistical tests of hypothesis (e.g., alpha level) and so forth. I am not a disciple of significance testing, but you established the hypotheses and target!

I am rather familiar with BACI designs (the original BACI plus the later revisions) and know that they usually suffer from little or no replication. Given your area of inference is just APWRA, that concern is reduced to a large degree. Nevertheless, I always worry about identifying a change when you are dealing with what are, in reality, rare events (I am not discounting the raptor kills at APWRA, but looking at them here in a statistical sense). For example, if total raptor fatalities average 0.05 per turbine per year, then you have to sample a lot of turbines to identify with any confidence a change of 45%, especially when you are using multiple strata. I suspect that you might not be able to identify with much power a 45% reduction in fatalities within each strata. Quantifying/justifying your sampling strata and sample sizes as I am recommending will help guide this discussion in your proposal. The cross-over procedure will also be of value once explained in text. An alternative approach would entail, I assume, modeling the predicted change in fatalities once the experimental procedures are applied (to, for example, all of the turbines that have recorded fatalities in the past). It might also help to briefly discuss alternative designs and why they were rejected. 
In summary, most of my criticisms concern lack of details and justification, rather than disagreement with your design and procedures per se. It remains, of course, your task to make sure that your proposal stands alone in a rigorous manner. I would be willing to review a revision and can do so in a timely manner. Best success with the study.
