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STATE OF MICHIGAN

DEPARTMENT OF STATE POLICE
FORENSIC SCIENCE DIVISION

Grand Rapids Laboratory
720 Fuller Ave NE
Grand Rapids, Ml 49503

(616) 242-6650
FAX (616) 242-6682
LABORATORY REPORT
Laboratory No. . GR14-6092 Record No. o1
Investigating Ofcr. : Patrick Gedeon Date Received . October 13, 2014
Agency :  Ottawa County Sheriff Department Time Received . : 9:46a.m.
Agency No. : 1409240184 Date Completed : Pecember 30, 2014
N :
Nature of Offense: N
3500-1 - Controlled Substances: Violation of the Public Health Cod} E \
Suspect(s): T \ k
Lorincz, Maxwell Morgan _ X
Chittenden, Erica Jo rd
{ 4
Evidence Received: : L\ ; \
/ L ;
Contain /r #1 One taped/clasp-closed manjilla envelope \{#1)
: Item #1 i - onewhite plastic glove containing
- one-plastic vial coftaining a brown residue

Results of Analysis: 3

Based upon observations made and the results of microscopic, chemical and/or instrumental analyses performed on
the above listed item(s), the following statement of findings is made:

ltem(s) Weight Substance Identified Schedule
1 Residue delta-1-tetrahydrocannabinol 1
(origin unknown)

L. A 1l

William Ruhf, M.S.
Forensic Scientist
Controlled Substances Unit

December 30, 2014

This report contains the conclusions, opinions, and/or interpretations of the laboratory analyst whose signature appears on this report. This analyst
is qualified by education, training, and experience to perform this analysis and does so as part of his or her regular duties. The analysis was
conducted in a MSP laboratory accredited under the ASCLD\LAB international program since July 26th, 2012.

The relevant supporting data upon which the expert opinion or inference was made are available for review\inspection.
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I, DONALD PAUL LAND, PHD, declare:

1. I'ama professor of chemistry, forensic science, and biotechnology at the University of
California, Davis. I conduct research, teach, and publish in the field of analytical chemistry and
forensic science and especially in the field of detection and quantitation of controlled substances.
Many of those projects are in collaboration with scientists employed at crime laboratories at local
(Sacramento District Attorney Crime Laboratory), state (California Department of Justice) and
federal (Drug Enforcement Agency, San Francisco Division; Bureau of Alcohol, Tobacco,
Firearms, and Explosives, Walnut Creek, CA) levels. I also design and deliver courses in
forensic science at undergraduate and graduate levels and particularly teach the theory and
practice of controlled substance identification and quantitation and statistical treatment of such
data.

2. T also own, operate, and consult for Steep Hill Labs, Inc. (and co-founded Halent
Laboratories), a chain of licensed cannabis testing laboratories with locations in Berkeley, CA,
Seattle, WA, Albuquerque, NM, Denver, CO, and Las Vegas, NV. These laboratories satisfy
local certification protocols that are largely similar to forensic laboratories.

3. Ihave provided declarations and advice to attorneys and lawmakers in several states in
reference to cases involving controlled substances, patent infringement, and matters related to
regulation of controlled substances. I have served as a reviewer for the textbook Scientific
Evidence, Edward J. Imwinkelried, a textbook cited twice by The Supreme Court of the United
States of America in Daubert v. Merrell Dow Pharmaceuticals. I have not testified in court. My
Curriculum Vitae is attached.

4. Thave been asked to review a laboratory file and related documents related to a specific
legal case, file number GR14-6092 from Michigan State Police Grand Rapids Forensic
Laboratory.

5. Upon review of the data and its accompanying report, it is my opinion that there is an
obvious inconsistency between the analytical results contained in the file and the final report
issued by the lab.

6. Specifically, the results show that multiple (3) positively identified naturally occurring
cannabinoid compounds, at least one of which is known rof to be psychoactive, were identified
in the analysis, but the final report lists only a single compound, delta-1-THC (a.k.a. delta-9-
THC). Additionally, several other peaks appear in the chromatogram, are not identified, but are
likely to be additional naturally occurring cannabinoids, such as CBG, CBC, and THCV — all of
which elute closely in time using most GC methods. Further, the "(origin unknown)"
designation is dubious in my opinion, as the identified presence of multiple natural cannabinoid
compounds provides clear evidence in support of plant origin, and clear counter evidence
contrary to the hypothesis of synthetic origin.

7. There is absolutely no evidence indicated by the analysis detailed in the file that the THC is
of synthetic origin - in fact the opposite is true.
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8. There would be no motive for synthesizing and including the additional non-psychoactive
compounds. There would be no monetary gain from the extreme effort and expense required to
synthesize these compounds, as cannabidiol, in particular, is a THC functional antagonist and
reduces the presumed desired psychoactive effects of THC. Only a few naturally occurring
cannabinoids have published synthetic routes, and these other natural cannabinoids identified in
the sample in question are not identified contaminants or byproducts of the synthetic methods
published.

9. In addition, on the Laboratory Inspection Request form offered for my review, the
submitting officer, in the "Statements of Fact/ Comments (required)" section, first refers to the
sample as "BHO / Butane Hash Oil," and in the second note, requests "Please test residue for
BHO." The submitting officer Vugveteen identified substance as a marihuana extract.

10. Indeed, the description of a “brown residue” in the Chain of Custody Report and “brown
crystalline material (hard and sticky)” on the Michigan State Police Drug Analysis form, also
support plant-based origin. Purified delta-9-THC (THC) is a clear, colorless liquid and purified
delta-9-THC Acid (THCA) (the THC plant precursor and indistinguishable from THC using GC-
MS analysis as applied by Michigan State Police crime laboratory staff) would be clear, colorless
“white” crystals. Extracts from cannabis plant material are almost always reddish-yellow-to-
brown/black depending on the degree of purification, with natural pigments proving nearly
impossible to eliminate without significant efforts. Synthetic versions are clear and colorless or
pale yellow and would not contain significant amounts of other naturally occurring cannabinoids
(though sufficient purification of plant extracts could lead to the colorless liquid THC or white
crystalline THCA).

11. Plants produce delta-9- THC acid (THCA) and only small amounts of delta-9-THC (THC).
THCA is not psychoactive and generally requires significant heating to convert non-active
THCA into psychoactive THC. Most plant extraction methods (including that for BHO) extract
both forms, THCA and THC, equally well and produce extracts similar in composition to the
nascent mixture produced in the plant material —i.e., mostly THCA. Further, it is relatively easy
to analyze the substance in question using a related chromatography technique — liquid
chromatography — which is now common in crime laboratories across the nation, which can
easily differentiate between THCA and THC. While analysis via GC-MS (as employed by the
Michigan State Police crime laboratories) results in chemical decomposition of THCA into
(mostly) THC due to a heated sample inlet, liquid chromatography involves no heating and can
easily distinguish between acid and neutral forms of cannabinoids, including THCA vs THC and
CBDA vs CBD, etc., either by their distinctly differing chromatographic retention times, by their
distinctly different ultra-violet absorption spectra, or by their distinctly different mass spectra.

12.  The presence of significant amounts of THCA in the original sample would effectively
preclude a determination that the sample was synthetic in origin, as there is no published or
known total synthesis of THCA. No such analysis was performed, and, therefore, the
identification of the sample as emanating from a synthetic source could NOT be proven beyond
reasonable doubt using the data presented, and, in contrast, significant evidence — even without
the additional analysis — leads to a conclusion that the sample is much more likely than not to be
of plant origin. Such analysis could be easily performed in many crime laboratories.
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13.  Talso reviewed emails and laboratory manual pages provided to me which detailed the
testing methodology and reasoning used for the sample analysis and final reporting. The decision
that was made to report all substances which contain THC but do not include visible plant parts
as schedule 1 THC is inherently contradictory and false on its face. The results of analysis
contained in the file clearly indicate that this sample should have been reported as marijuana, and
to do otherwise is not based in science. Furthermore, methods exist to easily ascertain the likely
source (synthetic or natural) of virtually ANY THC-containing sample beyond a reasonable
doubt. In fact, several members of the Michigan State Police crime laboratories staff expressed
several of these arguments in the email discussion concerning the data already in hand.

I declare under penalty of perjury of the laws of the State of California that the forgoing is
true and correct. Executed this 23rd day of October 2015, at Davis, California.

.

DONALD PAUL LAND. PHD
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CURRICULUM VITAE
Donald Paul Land, Ph.D.

Tel: 530-219-4366
dpland72 @ gmail.com

EDUCATION

Ph.D. Degree in Chemistry; University of California, Irvine, 1989.
Bachelors Degree in Chemistry; Lawrence University, Appleton, Wisconsin, 1984.

HONORS

1995: Sigma Xi , Honorary Scientific Research Society-
1991: Alexander von Humboldt Postdoctoral Fellowship
1988: IBM Corporation Graduate Research Fellowship

PROFESSIONAL AFFILIATIONS
(Current and Former)
American Chemical Society
American Vacuum Society
Phi Lambda Upsilon (Treasurer, National vice-President)
UC Davis Forensic Sciences Graduate Group
UC Davis Chemistry Graduate Group
UC Davis Designated Emphasis in Biotechnology
Americans for Safe Access
International Cannabis Research Society

PROFESSIONAL EXPERIENCE

1/93-Present:  Consultant in Analytical, Forensic, Environmental, and Surface Chemistry

Expertise in statistical analysis of scientific data, solids and surface analysis, vibrational
spectroscopy of solids and interfaces, chromatography, mass spectrometry,
laser-desorption, surface microscopy, and infrared and electron spectroscopy.

7/13-Present  Chief Scientific Consultant and C, 0-Owner, Steep Hill Halent Laboratories,
Oakland, CA.

10/10-7/13 Chief Scientific Consultant and Co-Founder. Halent Laboratories, Davis, CA.
Established comprehensive program to study plant content and effects of growth conditions
and selective breeding thereon. Developed a testing program to ensure the safety and
efficacy of plant products being sold outside of the FDA system of regulation and testing.
Assist local, state, and national governments in the design and implementation of regulated
testing of cannabis and derived products.
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PROFESSIONAL EXPERIENCE continued
7/07-Present:  Professor, Department of Chemistry, Forensic Science Graduate Group,
Designated Emphasis in Biotechnology, University of California, Davis.
7/97-6/07: Associate Professor, University of California, Davis.
7/91-6/97: Assistant Professor, University of California, Davis.
Developed program to study surface chemistry and structure using vibrational spectroscopy,
conventional and laser desorption using FT mass spectrometry, and surface microscopy.

Lecture Courses Taught:

Chemistry 2B: General Chemistry: Thermodynamics, Equilibrium, Acid/Base
Chemistry 2BH: Honors Gen. Chem.: Thermodynamics, Equilibrium, Acid/Base
Chemistry 104: Forensic Chemistry

Chemistry 105: Analytical and Physical Chemistry Methods and Quantitative Anal.
Chemistry 124A.: Introduction to Inorganic Chemistry

Chemistry 125: Advanced Methods of Physical Chemistry

Chemistry 205: Graduate Inorganic and Analytical Spectroscopy (Core Course)
Chemistry 240: Graduate Advanced Analytical Chemistry (Core Course)
Chemistry 241: Graduate Special Topics in Surface Analytical Chemistry
Forensics 221L: Graduate Forensic Analytical Methods

Forensics 268: Graduate Forensics Statistics

Synergistic Activities:

* Co-director (with S. Kauzlarich and C. Lebrilla) and mentor in the UCD Chemistry/ACS
Project SEED Program for economically disadvantaged high school students. The
program has run every summer for over 10 years, placing dozens of junior-level high
school students with university mentors to encourage them to pursue college degrees in
chemistry related fields.

* Mentor in the MURPPS (Minority Undergraduate Research Program in the Physical
Sciences) program to pair under-represented undergraduate students with faculty mentors.

* Mentor for University of California, Leadership Excellence through Advanced Degrees
(UC LEADS), a leadership development/outreach program proposed by the UC Graduate
Deans to encourage talented students from educationally disadvantaged backgrounds with
a declared major in science or engineering to apply to UC Ph.D. Programs.

e Co-director (with S. Chiang, Physics, and B.C. Gates, Chem. Eng. & Mat. Sci.) of the
Advanced Surface Microscopy Facility, a multi-user ultra-high vacuum facility for low
energy electron microscopy, scanning tunneling microscopy, x-ray photoelectron
spectroscopy, and mass spectrometry.

4/90-6/91:  Alexander von Humboldt Postdoctoral Fellow, IGV der KFA (Institute for Surface
Research and Vacuum Physics), Jiilich, Germany. (Professor Harald Ibach)
Conducted studies using vibrational spectroscopy of thin organic films on metal surfaces by
Fourier transform reflection absorption infrared spectroscopy and high resolution electron

energy loss spectroscopy.

9/89-4/90: Postdoctoral Researcher, Institute for Surface and Interface Science and
Department of Chemistry, UC Irvine. (Professors J.C. Hemminger and R.T. Mclver, Jr.)
Studied surface reaction kinetics by laser-induced thermal desorption with Fourier transform

mass spectrometry.
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PROFESSIONAL EXPERIENCE continued
9/84-8/89: Graduate Research Assistant and Teaching Assistant, Department of
Chemistry, UC Irvine. (Professors R.T. Mclver, Jr.and J.C. Hemminger)
Designed and constructed a surface analysis instrument combining, for the first time, laser-
induced thermal desorption, Fourier transform mass spectrometry, Auger electron
spectroscopy, and low energy electron diffraction.

4/83-7/84: Undergraduate Research Assistant and Teaching Assistant, Department of
Chemistry, Lawrence University, Appleton, WI. (Professor Robert M. Rosenberg)
Studied sub-unit interactions of glutamic acid decarboxylase using novel cross-linking
agents. Designed, built and implemented gel electrophoresis apparatus for high molecular
weight (300,000 D) species. Isolated enzyme from lyophilized E. coli bacteria and tested
for activity using respirometry. Carried out novel, light-sensitive synthesis of cross-linking
agent and characterized using NMR, UV/Vis, IR.

PUBLICATIONS
Since 2000
(Not Including Conference Proceedings)

Todobenzene on Pd(111) studied by thermal desorption spectroscopy and laser-induced thermal desorption with Fourier
transform mass spectrometry. D. M. Jaramillo, D.E. Hunka, and D. P. Land, Surface Science, 445, 23-31 (2000).

The interaction of HCl on Pd(111). D.E. Hunka, D.C. Herman, L.I. Lopez, and D.P. Land, Journal of Physical
Chemistry B, 105, 4973-4978 (2001).

X-ray Magnetic Linear Dichroism of Fe-Ni Alloys on Cu(111). T. F. Johnson, S. Chiang, Y. Sato, D. A. Arena, S. A.
Morton, M. Hochstrasser, J. G. Tobin, J. D. Shine, J. A. Giacomo, G. E. Thayer, D. P. Land, and X. D. Zhu,

Materials Research Society Symposium Proceedings. Applications of Ferromagnetic and Optical Materials,
Storage and Magnetoelectronics, ed. W.C. Black, H.J. Borg, K. Bussmann, L. Hesselink, S.A. Majetich, E.S.

Murdock, B.J.H. Stadler, M. Vazquez, M. Wuttig, 1.Q. Xiao, Vol. 674, (2001).

The Desorption Kinetics of Flat-Lying Benzene from Pd (111). M. Noel Rocklein, Christopher M. Gerth, Tyrone Van
Arnold, Donald P. Land, The Journal of Physical ChemistryB, 108, 1009-1013 (2004).

Magnetic Domain Structures in Ultrathin F exNi(1.y Films onCu(111): Dependence on Film Thickness and
Stoichiometry. Y. Sato, T. F. Johnson, S. Chiang, J. A. Giacomo, X. D. Zhu, D. P. Land, F. Noltinga, A. Scholl,
Journal of Vacuum Science and Technology A, 22, 135-139 (2004).

Thermal Chemistry of cis-1,2-dichloroethene on Pd(111). D. M. Jaramillo, D.E. Hunka, D.P. Land, Langmuir, 20,
5782-5785, 2004.

Decomposition of 1,1-dichloroethene on Pd(111). D.E. Hunka, D.C. Herman, K.D. Lormand, D.M. Jaramillo, D.P.
Land, Langmuir, 21, 8333-8337, 2005

Morphological and Spectroscopic Measurements of Plastic Bags for the Purpose of Discrimination. Hashimoto, T.,
D.G. Howitt, D.P. Land, F.A. Tulleners, F.A. Springer, S. Wang, Journal of Forensic Science, 52(5), 1082-1088
(2007)

Confidence Intervals: How Much Confidence Should The Courts Have In Testimony About A Sample Statistic? Land,
D. P. and E. J. Imwinkelreid, Criminal Law Bulletin, James Robertson, Ed., Thomson-West: Eagan, MN, 44, 271

(2008).







