NORTH CAROLINA




IN THE GENERAL COURT OF JUSTICE








      SUPERIOR COURT DIVISON

COUNTY OF XXXX
     




         XX CRS XXXX
STATE OF NORTH CAROLINA

) 
MOTION TO PROHIBIT







)
STATE’S EXPERT FROM RENDERING



vs.
 


)
OPINION ON GUN SHOT 







)
RESIDUE TESTING

DEFENDANT,



)



DEFENDANT.

)







)


NOW COMES the Defendant, through counsel, pursuant to the Fifth, Eight and Fourteenth Amendments to the United States Constitution, Article I, Sections 19, 23, 24 of the Constitution of North Carolina and N.C. Gen. Stat. §8C-1, Rule 702, and moves this Honorable Court to exclude the gun shot residue testimony of State Bureau of Investigation (formerly the SBI Crime Lab) employees Agents David M. Freehling and Elizabeth K. Patel from the evidence at trial in this case as it is based upon a standard of methodology of gun shot residue testing which is unreliable as a matter of law.  As groups in support, the Defendant shows:

1. On DATE, VICTIM died as a result of four (4) gunshot wounds to his body.  DEFENDANT was shot with a .45 caliber firearm.
2. Defendant, was found at the scene, unresponsive, with a gunshot wound in his lower back and another to his right hand.  Defendant’s wounds were caused by a .380 caliber pistol that was found in the victim’s right hand.
3. A .45 caliber pistol was located under a parked car 8-10 feet from where Defendant was found lying.

4. Defendant allegedly arrived at the hospital with both hands bagged and not wearing gloves.  It is unclear who placed the brown paper bags on each of Defendant’s hands or at what time the bags were placed on Defendant’s hands.  EMS records made no mention of whether Defendant was wearing gloves or who placed the bags on Defendant’s hands.
5. Officer H. Bowen arrived at Wake Forest Baptist Medical Center’s Emergency Department as Defendant was about to be transported to the operating room.  Both of Defendant’s hands were covered with brown paper bags.  Officer H. Bowen requested that a gunshot residue (GSR) procedure be performed, but the Trauma Surgeon, Doctor Amy Hildreth advised there was no time to perform the GSR procedure.
6. Crime Scene Technician Holmes with the WSPD seized the brown paper bags from Defendant’s hands on Dr. Hildreth’s approval.  CST Holmes also seized two (2) handgun magazines found in the pants pockets of the Defendant’s clothes.  
7. A GSR Kit from VICTIM and the two paper bags from the hands of DEFENDANT, along with other items of evidence, were transferred directly to Michelle A. Hannon, an agent with the State Crime Lab and then to David M. Freehling, an agent assigned to the Trace Evidence Section of the laboratory, by an officer with the Winston-Salem Police Department.  

8. EMS allegedly removed Defendant’s clothing, while being treated at the scene (and during transport) to Wake Forest Baptist Medical Center (WFBM).  All clothing was allegedly put into a large, brown paper bag and left on the backboard with Defendant.  Crime Scene Technician Holmes seized the bag containing Defendant’s clothes (the gloves were found in the bag with Defendant’s clothes).

9. Two gloves, allegedly removed from the victim, a right and left, were transferred to Michael J. Gurdziel, an agent with the State Bureau of Investigation and then to David M. Freehling, an agent assigned to the Trace Evidence Section of the laboratory, by an officer with the Winston-Salem Police Department.  
10.  A report was prepared (August 4, 2010) by Agent David M. Freehling and reviewed by Agent Elizabeth K. Patel on the two brown paper bags from the hands of DEFENDANT.

11. A report was prepared (April 11, 2011) by Agent David M. Freehling and reviewed by Agent Elizabeth K. Patel on the gloves from the hands of DEFENDANT.

12. The report indicates that Elizabeth K. Patel found that “All necessary Case Record materials were reviewed and satisfactory” in her review of Agent David M. Freehling’s report.  There is no indication that Elizabeth K. Patel performed any peer review of the testing, analysis and/or results.  Pursuant to Melendez-Diaz and subsequent case decisions rendered by the North Carolina Courts, Ms. Patel cannot testify as to the work performed.
13. The report itself is a compilation of measurements, graphs and readings of the gloves allegedly taken off of Defendant and the bags placed on and then removed from his hands in the Emergency Department.  The report does not include the specific machine David M. Freehling used in his analysis, its last calibration, whether a control sample was taken from either the crime scene or the Emergency Department or the minimum number of particles required to determine a positive reading.  
14. The report indicates that an adhesive lift for extracting any GSR was performed as well as a particle extraction and Scanning Electron Microscope (SEM) analysis.

15. The report contains images taken from a Scanning Electron Microscope, with a photo of the particle assumed to contain various elements and a graph indicating the levels of those various elements in the depicted particle.  There are six (6) such images and accompanying graphs included in the report.  There is no indication of where on the glove the particle(s) was/were found, or that the images are from different locations on the gloves.  

16. At the time David M. Freehling conducted his examination of the pair of gloves and two brown paper bags, he had been in the firearm and toolmark section of the NC SBI laboratory for approximately five (5) years.  David M. Freehling had previously been employed by the RJ Lee Group, Inc. as an Associate Forensic Chemist in the Forensic Science Department from June, 2005 – November, 2007.

17. Rule 702(a) of the Rules of Evidence provides “if scientific, technical or other specialized knowledge will assist the trier of fact to understand the evidence or to determine a fact in issue, a witness qualified as an expert by knowledge, skill, experience, training, or education may testify thereto in the form of an opinion, or otherwise, if all of the following apply: 1) The testimony is based upon sufficient facts or data; 2) The testimony is the product of reliable principles and methods; 3) The witness has applied the principles and methods reliably to the facts of the case.”  A trial court must conduct a three step inquiry when considering whether to admit expert testimony to Rule 702 of the Rules of Evidence: “(1) whether the expert’s proffered method of proof is reliable, (2) whether the witness presenting the evidence qualifies as an expert in that area, and (3) whether the evidence is relevant.”  State v. Morgan, 359 N.C. 131, 160, 604 S.E.2d 886, 903-04 (N.C. 2004).

18. Reliability in this State is “a preliminary, foundational inquiry into the basic methodological adequacy of an area of expert testimony.”  Howerton v. Arai Helmet, Ltd., 358 N.C. 440, 460, 591 S.E.2d 674, 687 (N.C. 2004).  In Howerton, the North Carolina Supreme Court rejected the Federal Daubert test (discussed next) and reaffirmed the test set forth in State v. Goode, 341 N.C. 513, 461 S.E.2d 631 at 639-641 (N.C. 1995).  In Goode and Howerton, our Supreme Court stated that trial courts must conduct a three-step inquiry to determine the reliability of expert testimony: (1) Whether the expert’s proffered method of proof is sufficiently reliable as an area for expert testimony; (2) Whether the witness is qualified as an expert in that area of testimony; and (3) Whether the expert’s testimony is relevant.  Howerton v. Arai Helmet, Ltd., 358 N.C. 440, 591 S.E.2d 674, 686 (N.C. 2004).  However, with Session Law 2011-283 (H 542) North Carolina may return to Daubert v. Merrel Dow Pharmaceuticals, 509 U.S. 579, 125 L/Ed/ 469, 113 S. Ct. 2786 (1993) which established the modern standard for admitting expert testimony in federal trials.  Under Daubert, the trial court is instructed to preliminarily determine “whether the reasoning or methodology underlying the [expert] testimony is scientifically valid and…whether that reasoning or methodology properly can be applied to the facts in issue.”  Id. at 592-93, 125 L. Ed. at 482.  The focus of the trial court’s inquiry in this regard, “must be solely on principles and methodology, not on the conclusions they generate.”  Id. at 595, 125 L. Ed. at 484.  The Supreme Court set out five (5) factors for trial judges to use as a measure of reliability in making a preliminary determination about the admissibility of scientific evidence: (1) Is the evidence based on a testable theory or technique; (2) Has the theory or technique been subjected to peer review and publication; (3) Does the technique have a known error rate; (4) Are there standards controlling the operation of the technique; and (5) To what degree is the theory or technique generally accepted by the scientific community?  Id. at 593-94, 125 L. Ed. at 483.
19. More important than this rule of evidence, however, is the command of both the State and Federal constitution that each accused receive a fair trial and the due process of law.  The State seeks the death penalty in this case if the Defendant is convicted of first degree murder.  To allow the State’s expert to testify about gunshot residue in this case would unduly prejudice the Defendant and would violate his rights under the 5th, 6th, 8th and 14th Amendments of the United States Constitution and Articles 19, 21 and 23 of the North Carolina Constitution.
20. “When a firearm is discharged, a backblast of gases escapes and gunshot residue (GSR) may be deposited on the hand of the person firing the weapon or any other person or surface in the vicinity.  Both propellant (smokeless powder) and primer residues are discharged.”  Scientific Evidence, Fourth Edition, 2007:745.  When the FBI shut down its GSR testing program, Mike Swanson, St. Joseph Special Crimes Unit commander said, “[i]f a victim or anyone else is within 30 to 50 feet of a gun when it is fired, gunshot residue can show up on their hands or clothes.”  South Bend Tribune, 1999.  Further, “…some guns, such as semi-automatics, are more prone to leave behind residue than other guns, such as a revolver,” Charles A. Peters, a forensic expert explained.  Id.  1999.  
21. “The modern GSR tests focus on primer residues (antimony, barium, and lead), and the detection of these elements in sufficient quantity to infer recent proximity to a discharging firearm or ammunition component.”  Scientific Evidence, Fourth Edition, 2007:746, emphasis added.  GSR particles are generally composed of lead (Pb), barium (Ba) and antimony (Sb) and commonly range in size from 0.5 to 10 microns.  Forensic Magazine, October 2011.  Compositions consisting of, “lean and antimony or lead and barium, have been found by Wolten et al. in few occupational residues and therefore those compositions have been defined only as consistent but not unique.”  Journal of Forensic Science, 1997:1027.  
22. The particles that a discharged firearm expends can be collected via adhesive lifts and “…then analyzed using a technique known as SEM-EDS (Scanning Electron Microscope with associated Energy Dispersive X-Ray Spectrometry).”  The Champion, 2005:36.  “The scanning electron microscope (SEM), coupled with an X-ray microanalyzer, has been recognized as a powerful tool for the detection and identification of gunshot residue (GSR) particles on suspects’ hands.”  Journal of Forensic Science, 1981:671. “The scanning electron microscope (SEM) uses a high energy electron beam to produce magnification significantly greater than that which is possible with an optical microscope.  This increases magnification, as well as greater depth of field, permits the identification of gunshot particles by their characteristic morphology…In sum, SEM permits the identification of gunshot particles by their unique morphological characteristics and by chemical analysis.”  Scientific Evidence, Fourth Edition, 2007:753.  
23. GSR testing began using SEM (Scanning Electron Microscopes) for manual detection of GSR particles in the late 1960s.  Since then EDX (Energy Dispersive Spectrometers) have been developed that allow for elemental analysis.  Forensic Magazine, October 2011.  Samples are collected using adhesive lifts (tape) which the analyst loads into the sample chamber.  A predefined template is then loaded from the GSR analysis software.  The defined area is then scanned by an electronic beam that searches for particles that correspond to the atomic number contrast of GSR particles.  The results include a list of particles that denotes their size, location, shape and chemical make up that is available for review by the analyst.  Potential GSR particles are then relocated for further imaging and X-ray microanalysis.  Forensic Magazine, October 2011.  
24. In Scanning Electron Microscopy (SEM) a sample surface is scanned with a finely focused electron beam.  The electron bombardment leads to the emission of secondary electrons, backscattering of high energy primary electrons and creation of element specific X-rays.  The low energy electrons originate from the top nanometers of the sample.  The resulting images render the surface topography with a resolution in the nm range. The intensity of the scattered primary electrons, on the other hand, is determined by the average atomic number of the sample material. The corresponding images clarify the distribution of different materials (Z-contrast images). In this mode, the information depth is in the range of 1 µm.  A big advantage of SEM compared with optical microscopy besides high magnitudes is the depth of focus. With SEM a particular surface can be inspected using angled view while the surface is in focus.  Energy Dispersive X-rays Spectroscopy (EDX or EDS) is an analytical capability were element specific radiation is used for chemical characterisation of the surface near volume. With the aid of proper detectors, the energy or the X-rays is determined. It can be coupled with several applications including Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM) and Scanning Transmission Electron Microscopy (STEM).  EDX, when combined with these imaging tools, can provide elemental analysis on areas as small as nanometers in diameter. The impact of the electron beam on the sample produces x-rays that are characteristic of the elements found on the sample. The measured intensities yield quantitative information on the element composition and distribution. The depth from where the X-rays originate depends on the material and the used primary electron energy. For typical primary energies of 10 to 20 keV it is in the µm range.  Nanophysics.nl, 2012.
25.   GSR analysis using SEM/EDX (as in this case) is subjective because there are no standards for a lab analysis as to how many GSR particles are sufficient to confirm the presence of GSR.  “A potential problem in using SEM/EDX for GSR analysis is the variation between laboratories in determining the minimum number of particles analyzed to confirm gunshot residue.”  Journal of Forensic Sciences, 1989:1090, 1092.  In a study including a survey of 200 forensic science laboratories in the United States, with a response rate of 71.5%, there was a range of responses to the question of how many GSR particles does the lab consider enough to confirm GSR.  Those responses ranged from 1 to 10 particles to confirm GSR on a subject.  Journal of Forensic Sciences, 1989:1092.
26. The SBI report indicates that Mr. Freehling utilized an ASPEX SEM/EDX microscope in his analysis to test for GSR on the gloves in question and the bags that were on Defendant’s hands while he was being transported to WFBM. 

27. Issues with the testing and analysis of GSR arise when consideration of how exactly the particles were transferred to the suspect and as to minimum requirements to confirm GSR.
a. Generally, it is assumed that GSR is transferred only one way: by firing a gun.  A valid GSR test can still be inconclusive, as the test can associate an individual with a GSR environment; they can be inconclusive as to whether a suspect actually handled or fired a gun.  Scientific Evidence, Fourth Edition, 2007:746.  In the early 2000s, when the Baltimore Police Department came under attack for their GSR testing methods, the Baltimore Sun reported, “…across the country it is under increasing scrutiny as defense attorneys, prosecutors and police officials evaluate how easily suspects’ hands can be contaminated by other items already covered in gunshot residue: handcuffs, car seats, even police officers themselves.”  Baltimore Sun, January 2005.  “A ‘GSR particle’ on the defendant’s hand may seem like convincing evidence taken in isolation.  But what if there are also GSR particles on the handcuffs that were places on him by the arresting officer, who also had GSR on his or her clothing and gun belt?”  The Champion, 2005:37.  
i. The contamination issue could be minimized by control samples taken from around the area the suspect was tested.  The Champion, 2005:37.  Control samples add more validity to the GSR test results by eliminating other sources that GSR could have been transferred from, such as the officer’s hands or, when the test is performed at a police station that has an indoor firing range that ventilation systems transfer GSR from.  
ii. “If a victim or anyone else is within 30 to 50 feet of a gun when it is fired, gunshot residue can show up on their hands or clothes, said Mike Swanson, St. Joseph Special Crimes Unit commander.”  South Bend Tribune, 1999.  Positive GSR results can also mean someone handled a gun, rather than fired it.  Id.  “[R]ecent studies have shown that a non-shooter can become contaminated without going near a firearm…fired test shots in a closed room and attempted to recover particles 2 meters away from the shooter.  They detected ‘unique’ particles up to 8 minutes after a shot was fired, suggesting that someone entering the scene after a shooting could have more particles on them than a shooter who runs away immediately.”  NewScientist.com, 2005, quoting Forensic Science International, vol. 153, p. 132. 
iii. There are even materials in our everyday lives that mimic GSR particles:

1. “…cigarette lighter flint particles ‘mimic GSR in morphology’ but not in composition.”  Scientific Evidence, Fourth Edition, 2007:753.  

2. “[I]t is possible to pick up a so-called ‘unique’ particle from an entirely different source.  Industrial tools and fireworks are both capable of producing particles with a similar composition to GSR.  And several studies have suggested that car mechanics are particularly at risk of being falsely accused, because some brake linings contain heavy metals that can form GSR-like particles at the temperatures reached during braking.”   NewScientist.com, 2005.  

iv. The FBI discontinued its GSR testing in early 2006, which it claimed was a result, “… ‘of a shift of priorities, not lack of confidence in the science.”  Baltimore Sun, May 2006.  The FBI’s decision to shutdown its GSR testing labs occurred after a closed door summit on GSR policies and tests at the Quantico Virginia crime lab.  “The resulting contamination study … documents the presence of hundreds of particles consistent with gunshot residue in several areas of the lab.  Such contamination could jeopardize criminal cases because it casts doubt on the origin of the residue in a sample.  Id. 
b. Issues also arise with GSR concerning the, “…‘variation between laboratories in determining the minimum number of particles analyzed to confirm gunshot residue’…”  Scientific Evidence, Fourth Edition, 2007:753.  Returning to the Baltimore Police Department, it was found that their analysts were using two, instead of three elements in their tests.  Id. at 754.  “Other labs, such as the Illinois State Police and the Federal Bureau of Investigation require a finding of at least three particles before an association can be made with firing or handling a weapon, while still other labs require the presence of five particles or more.”  The Champion, 2005:36.  “The Indiana State Police agency does not conduct gunshot residue tests” further proving that GSR analysis is an inexact, unreliable, ambiguous science that has no place in the courtroom.  South Bend Tribune, 1999
i. “Science” is defined as, “(1) The observation, identification, description, experimental investigation, and theoretical explanation of phenomena. (2) Methodological activity, discipline, or study” by The American Heritage Dictionary, Fourth Edition, 2001.  There are no static guidelines for the testing of GSR particles, therefore, it cannot be considered a science.  Not only are there variations in how many particles must be found before there is a conclusive result, but, as evidenced by the Baltimore Police Department’s practices, some vary on the number of elements before they determine a conclusive, positive or negative result.  There is not enough regulation of GSR testing to allow it to be considered a “science” for introduction in the courtroom.
28.  Given that there is no indication of who handled the gloves in this case, the State has no way of proving how the gloves became allegedly contaminated with GSR particles. The gloves were put into a bag along with all of Defendant’s other clothing.  There is no indication that any of the Defendant’s other clothing was tested.  

29. The discovery provided by the State does not indicate precisely where the adhesive lifts were taken from the gloves and what the levels were on those particular areas.  

30. The advisory committee’s note to Federal Rule 701 counsels:  “If the witness is relying solely or primarily on experience, then the witness must explain how that experience leads to the conclusion reached, why that experience is a sufficient basis for the opinion, and how that experience is reliably applied to the facts.  The trial court’s gatekeeping function requires more than simply “taking the expert’s word for it.”  While this note cites to Daubert v. Merrell Dow, 43 F.3d 1311, 1319 (9th Cir. 1995), and this is not a Daubert instruction, that this note is instructive.  The idea of the scientific method is that it can be examined and/or reviewed by others, independently and will have the same result.

31. This Court is required to determine the reliability of both the underlying science and its application in this case.  There are no collective standards in the scientific community for determining whether there are a sufficient GSR particles on an item to pronounce whether GSR is present or not.  The amount of GSR particles to make a “conclusive” affirmation is completely subjective and based on the examiner, in this case, with no peer review or follow up.  
32. In this case, the State’s evidence fails to pass the necessary test of reliability.  As an example, it must be noted that there is no documentation of whether Mr. Freehling analyzed the suspect GSR particles more than once, and only three (3) particles were documented on either the right or left glove.  There were no control samples taken and/or compared to the areas Defendant’s gloves were removed or where they were stored and there was no peer review of Mr. Freehling’s findings; nor has there been any documentation produced by the State to establish the testing done in this matter such that an independent reviewer could concur with the results.

WHEREFORE, the Defendant moves this Honorable Court to exclude the GSR identification testimony of State Crime Lab employees, Agents Freehling and Patel, from the evidence at trial in this case.  


Respectfully submitted this the ___ day of ______________, 20___.
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