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DETAILS OF PROJECT:


EcoLogic Partners, Inc. (“EcoLogic”) intends to submit to the United States Fish and Wildlife Service (“FWS”) a Petition to Remove the Mojave Desert Tortoise from the Federal List of Threatened and Endangered Species, pursuant to Section 4 of the Endangered Species Act (“ESA”).  The Petition will argue that FWS, when it made its decision to list the tortoise as threatened in 1990, did so by misapplying basic statistical principles to the available field data, thereby misrepresenting the actual condition of the species and making the tortoise appear more threatened than the evidence actually indicated.  
For example, the original listing asserts that the desert tortoise population as a whole is in sharp decline – a conclusion that would have to be based on range-wide monitoring and random sampling.  However, neither FWS nor any other scientific agency began conducting range-wide monitoring of the tortoise until 2001.  Further, the data used by FWS in 1990 was not the product of random sampling but instead came from a few non-randomly selected study plots that had experienced recent die-offs among localized tortoise populations.  FWS extrapolated wildly from these non-random data and then claimed that the tortoise was in decline range-wide – a flagrant misuse of statistical evidence.  Should this Action Grant be approved, EcoLogic will use the funds to retain a statistician to evaluate and critique the manner in which FWS used field data when it made its original decision to list the desert tortoise as threatened. 
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I. Proposal Summary

EcoLogic is a non-profit organization dedicated to finding rational solutions to land use problems.  In 1990, FWS listed the Mojave population of the desert tortoise as a threatened species under the Endangered Species Act.  See Endangered and Threatened Wildlife and Plants; Determination of Threatened Status for the Mojave Population of the Desert Tortoise, 55 Fed.Reg. 12,718 (Apr. 2, 1990).  “Listing” refers to the process by which a species is formally designated as a threatened or endangered species.  Any “interested person” may submit a petition to the federal government to have a species listed.  The process for "delisting"—removing a species from either the endangered or threatened list, or changing its status from endangered to threatened—is similar to the formal listing process. A petition to list or delist a species must include “substantial evidence” in the form of scientific information that explains why listing or delisting is necessary.  The process starts with a notice published in the Federal Register, and the reviewing agency has a year to evaluate the species to determine if the petition should be granted.  Delisting may include requirements for special management plans to help ensure a healthy population in the future.
EcoLogic intends to initiate the delisting process by filing a Petition to Delist the Mojave Population of the Desert Tortoise.  This proposal requests funds to retain the services of a forensic statistician to review the data and evidence relied on by the USFWS to support their original decision to list the Mojave desert tortoise.  
The estimated cost of the Project is $ 85,000.00.  This amount represents the estimated amount of consultant fees to be billed by Dr. Duane L. Steffey ($20,000.00) of Exponent and David Hubbard’s legal fees, which will be borne solely by EcoLogic Partners, Inc. ($65,000.00).    
II. Introduction of the Organization
EcoLogic will use the funds approved through this Action Program Grant to hire a  forensic statistician, Dr. Duane Steffey of Exponent.  Exponent is an engineering and scientific consulting firm.  The company staffs approximately 700 individuals in 70 scientific and engineering disciplines and is located in 18 offices throughout the nation along with 3 international offices.  Their multidisciplinary team of scientists, physicians, engineers, and regulatory consultants perform both in-depth scientific research and analysis, and rapid-response evaluations.
Dr. Duane L. Steffey is a Senior Managing Scientist and the Practice Director of Exponent's Data/Risk Analysis practice. His research investigations have involved the development of statistical methods for meta-analysis, particularly through Bayesian hierarchical modeling, and the applications of statistics to problems in public policy.  Dr. Steffey's interdisciplinary work has covered such diverse areas as transportation, energy, the environment, public health, medicine, education, and national defense.  His recent applied research has concerned the design and analysis of engineering and scientific experiments, sample surveys, and observational studies.  Dr. Steffey has assisted clients in evaluating product performance using data on field incidents and exposure.  He has also served as an expert witness, conducting research and providing testimony in deposition and trial, in civil cases involving construction defects, fraud, labor disputes, and workers’ compensation.  Prior to coming to Exponent, Dr. Steffey was a founding faculty member of the graduate statistics program at San Diego State University.
EcoLogic Partners, Inc. will incorporate the results of Dr. Steffey’s evaluation of the desert tortoise data into their Petition to Delist the Mojave Population of the Desert Tortoise.
III. Problem Statement/Needs Assessment

Delistings and reclassifications are based on the same criteria as a request to listing a species.  The determination to list a species must be based solely on “the best scientific and commercial data available,” after taking into account any efforts being made by a foreign country, state or political subdivision to protect the species.  16 U.S.C. § 1533(b)(1)(A).  The USFWS can list a species as threatened or endangered only if the continued existence of the species is jeopardized by one or more of the following factors:
1. The present or threatened destruction, modification, or curtailment of its habitat or range;

2. Overuse for commercial, recreational, scientific or educational purposes;

3. Disease or predation;

4. The inadequacy of existing regulatory mechanisms; or

5. Other natural or man-made factors concerning or affecting the species’ continued existence.  16 U.S.C. § 1533(a)(1).

Thus, the Endangered Species Act requires the USFWS to assess technical and scientific data against the relevant listing factors when deciding whether to delist or reclassify a species.  Delisting is appropriate if one of three facts can be established: (1) the initial listing was in error or based on inadequate data, (2) information developed since the initial listing show that the species is no longer threatened or endangered, and (3) the species is extinct.  EcoLogic’s proposed petition will focus on delisting factor (1).
EcoLogic Partners take issue with the data and evidence collected to support the original listing of the desert tortoise.  Specifically, EcoLogic challenges the desert tortoise scientists’ survey methods, (e.g., use, interpretation of, and reliance on distance sampling
); the way they interpreted survey results; their extrapolations regarding tortoise population size and alleged depletions; their mixing of non-relatable data points; their improper use of non-random study-plot data
 to determine range-wide conditions; and their unwillingness to use control groups in their experiments or engage in repetitive tortoise abundance surveys to detect actual population change.  These are not, strictly speaking, biological disagreements, but rather disputes over scientific methodology and the proper application of statistical principles to field data.  Consequently, review of these materials by a qualified forensic statistician will yield valuable information on the reliability of the studies.
IV. Project Objectives
The Objectives of this Project are:

1. To demonstrate that the original decision to list the desert tortoise was based on a misapplication of statistical principles.

2. To show that the data available at the time of the 1990 listing decision did not support FWS’s conclusion that the desert tortoise population was (or is) in decline or otherwise threatened.

3. To show that no data developed since 1990 establish that the tortoise population, range-wide, is trending upward or downward.  (A fact recently admitted by the Desert Tortoise Recovery Plan Reassessment Committee.)

4. To show that the 1990 listing decision was in error and should be rescinded until sufficient credible data is developed showing that tortoise populations are, in fact, declining range-wide and require a protective designation under the ESA.
V. Project Methods/Activities
This Project will involve the critical review of documented studies, supplemental re-analyses or data when feasible, and preparation of a written report (which will itself be subject to a QA/QC process).  The statistician will confine his critique to data collection, interpretation, and use, and not to any issue relating to the biology of the species per se.  Without thorough exploratory analysis, subtle features of the data may continue to be overlooked with potentially unfortunate consequences for the study’s findings and conclusions.  This Project anticipates that Exponent will use statistical inferences to evaluate the abundance of desert tortoise studies used to support FWS’s original listing determination.  Researchers at Exponent are particularly adept to accomplishing the objectives of this Project.  See, the below-referenced information downloaded from Exponent’s website:
“Statistical inference refers to the process of reasoning about a population on the basis of sample information.  Inference includes commonly applied methods for point and interval estimation of characteristics, as well as the testing of research hypotheses.  Although most researchers have been educated on the basic ideas of statistical inference, the analytic demands of even moderately sized studies can quickly exceed the capabilities of those without extensive statistical training.  Multiple regression methods may be required to adjust for confounding factors, transformations of variables may be needed to improve compliance with model assumptions such as linearity and constant variance, or the response variable of interest may be categorical rather than continuous.
… Data used in risk analysis often come from multistage national probability samples.  In such instances, advanced techniques for the analysis of complex survey data may be appropriate.  Other specialized methods, such as survival analysis and time series, find application in many studies involving data on lifetimes or repeated observations of a process over time.  

Exponent statisticians possess advanced training in stochastic modeling.”

Based on the foregoing, Dr. Steffey and his staff at Exponent, Inc. are in a unique position to provide a much needed evaluation of the current world of desert tortoise research and to assess the statistical component and reliability of the desert tortoise data relied on by the USFWS. 
VI. Project Budget
EcoLogic anticipates that Dr. Steffey will have substantial personal involvement in this Project.  Dr. Steffey’s current billing rate is $275/hour.  In this effort, EcoLogic anticipates that Exponent will use MS-level statisticians with billing rates ranging from $145 to $150/hour whenever possible and cost-effective.  As required by Exponent’s quality control procedures and the firm’s ISO 9000 certification, Dr. Steffey will engage peer and senior colleagues for internal reviews of work products prior to transmittal to EcoLogic.  Hourly rates for these individuals range from $240 to $395.
VII. Appendix
Key personnel for this Project include Duane Steffey, Ph.D. and David P. Hubbard, Esq.  It is anticipated that these individuals will devote significant time to the Project.  The services of Dr. Steffey are to be funded by an approved Action Grant in the amount of $20,000; the services of Mr. Hubbard are to be funded directly by EcoLogic Partners, Inc.  Dr. Steffey’s resume is attached to this application for your review.
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� Transect Methods for Density Estimates: During a 1995 workshop on tortoise monitoring in Reno, a decision was made to use distance sampling techniques to monitor tortoise populations, although the efficacy of the technique for the species was debated.  Distance sampling requires measuring the distance perpendicular to a transect to each tortoise in order to calculate the detectability of animals.  Typical density calculations are multiplied by two factors, Pa and G0. Pa is the probability that tortoises can be seen by the person walking a transect (detectability). G0 is the probability that tortoises are active and able to be sampled (either on the ground surface or visible in a burrow).  All data are normalized under the assumption that all tortoises on the transect line are seen. The rule of thumb used is that a sample size of 60 tortoises is large enough to estimate detectability.  In better years, a person must walk more than 400 km to see 60 tortoises. More than 1 field crew contributes to the transect data from each site, as a result of the long distances necessary to find 60 tortoises. In some circumstances (temporally or spatially), distances exceeding 1000 km are necessary to find 60 tortoises.  Two sizes of styrofoam tortoises were used to train crews. Each tortoise is numbered and the distance to each tortoise found is measured.  Currently, only one density of tortoises (410 tortoises per 1 km2) is used. These tests have shown that distance sampling is inaccurate because crews appear unable to see tortoises on the line. This violates a critical assumption of distance sampling as a method.  Furthermore, data from different crews are fused together to produce transects producing 60 tortoises. The detectability estimate resulting from those data are irretrievably incorrect as they bias Pa to the better crews in ways that cannot be corrected.  G0 changes among sites, during the day, throughout the season, and among years.  However, data from the entire range are currently lumped to calculate a single G0 to estimate densities of tortoises for the entire range. G0 is calculated using a number of focal tortoises that are monitored to find the amount of time they are active. Another possible source of error is that tortoises that can be seen in their burrow are counted the same as tortoises found walking in the open to make one G0 estimate.  See, Desert Tortoise Recovery Plan Assessment Committee Meeting Minutes, September 4-5, 2003, Monterey, California.





� There are many problems with using permanent plots to determine population trends: Plots cover a small percentage of tortoise habitat; Plots are not randomly placed in critical habitat; Replication of plots within years in inadequate for comparison; Sample sizes of census years are largely inadequate to yield enough statistical power to perform a regression of trends in any particular plot; Several plots may be abandoned early in the process because they had low tortoise counts; Data from plots violate assumptions in mark-recapture techniques; and detectability of tortoises may not always be evaluated as part of the analyses.  See, Desert Tortoise Recovery Plan Assessment Committee Meeting Minutes, September 4-5, 2003, Monterey, California. 
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