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About the Newsletter... 
Crime Scene is the official publication of the Northwest Association of Forensic Scientists. It is published 4 times a year 
in the months of January, April, July, and October. The Newsletter welcomes submissions from its membership such as 
technical tips, case studies, literature compilations, workshop or training notifications, reference citations, commentary, 
historical accounts, and other topics of interest to the membership. The views expressed in articles contained in this pub-
lication do not necessarily represent the views of the Northwest Association of Forensic Scientists.  The Association 
neither guarantees, warrants, nor endorses these views or techniques but offers these articles as information to the mem-
bership.   
 
Please submit material for publication in Microsoft Word for Windows format as an e-mail attachment or on compact 
disk (CD).  All technical material will be subject to peer review by NWAFS members.  Requests for permission of any 
material contained in this newsletter may be addressed to the editor.  Requests, or questions, of technical submissions 
will be directed to the originating author.  For more information regarding the Newsletter contact: 

 
Jeff Jagmin  (editor)  

Washington State Patrol Crime Laboratory 
Jeff.Jagmin@wsp.wa.gov or editor@nwafs.org 

Well, spring is finally here!  After a long and dark winter, I look for increased daylight and 
warmer weather to recharge my internal batteries.  Something about soaking up a few solar rays that 
gets me more than just warm all over.  Spring also brings us closer to our organization’s 40th Anni-
versary and fall meeting.  A lot has been planned for this meeting, and looking at the program, it 
should be another great success - check out page 23 for more on this topic. 

 
This edition brings us another article from Jeff Teitelbaum along with 2 peer reviewed technical 

submissions.  One of these submissions originated from our special research topics from our Ta-
coma meeting.  Thank you authors and peer reviewers for your contributions.  There are also a cou-
ple of new and hopefully interesting articles for you, the reader.  They interest me, and therefore I’m 
putting them in the newsletter - I hope that you enjoy! ☺ 

 
Information about our 40th Anniversary meeting along with information and things to do in Mis-

soula can also be found in this issue.  Make sure you start making plans early as this will be another 
great opportunity for all.   

  
And finally, try and get involved now!  This is truly going to be an especially wonderful year for 

our organization as we our celebrating our 40th anniversary, so be part of it by participating by drop-
ping me an idea, comment or just attending our Missoula celebration.   

 
        Thank you,    

        Jeff Jagmin 

 

April 2012 

Editor’s Message 

N W A F S  N E W S L E T T E R  
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Spring 2012 
 
This  issue of Crime Scene has the core descriptions of workshops and conference agenda for the 
40th anniversary meeting of the NWAFS. The NWAFS Board has been hard at work organizing work‐
shops and making arrangements to make sure we have a huge turn‐out  in Missoula the week of 
September 23rd, 2012! Missoula is a great location to visit and we are right downtown in the mid‐
dle of all the action so don’t miss out on what is shaping up to be a fantastic meeting. 
 
Given our  recent difficulties  in obtaining host cities  for our annual  training,  the NWAFS Board  is 
looking at using the Technical Secretary to form an annual planning and implementation commit‐
tee  to arrange  for our meetings. This committee, headed by Trevor Allen  (our current Technical 
Secretary) will work with our sources to plan out future meeting sites. As such, Trevor may be look‐
ing for people to join that committee. While there is a lot of work associated with that committee 
(obtaining workshops, lining up speakers, organizing the flow of the program etc.) there are some 
nice potential perks such as: visiting a future host hotel (on the NWAFS), picking the meals and se‐
lecting the entertainment for banquet night! 
 
If you have been  looking  for a way to help contribute to the NWAFS, please consider contacting 
Trevor Allen and request to serve on the Seminar Planning Committee. On another note: 
 
Forty Years Ago… 

Nixon was  the  first US President  to visit China; Watergate break‐ins  follow a  few months 

later 

The first scientific hand‐held calculator (HP‐35) is introduced (price $395) 

U.S. airlines begin mandatory inspection of passengers and baggage 

The Bureau of Alcohol, Tobacco and Firearms becomes independent from the IRS 

Shaquille O’Neal was born 

The first female FBI agents are hired 

Atari kicks off the first generation of video games with the release of their arcade version of 

Pong, the first game to achieve commercial success 

The NWAFS forms at a meeting in Spokane, WA 

 
Hope to see you in Missoula, 
 

Matthew Noedel, President NWAFS 
mnoedel@att.net  253-227-5880 

PRESIDENT’S MESSAGE 
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Asked & Answered 
Search tips from a forensic library 

 
 

Jeff Teitelbaum, MLIS | Forensic Library Services 
Washington State Patrol / Seattle Washington 

 
 

Citing References – Part 2  
 

“In-Text and End references” 

Part I of this column (Crime Scene, Winter 2012) provided formatting examples in the CSE 
(Council of Science Editors) style for a variety of different source material: books, journal 
articles, e-mail, websites, etc.   
 
In Part II, the subject of “in-text” and “end references” will be discussed.   
 
References are presented in two ways in a scientific publication: 
 

1) At the end of the document is a list of all the references that contributed in some 
way to the work.  These references go by various names: End References, Refer-
ences, Reference List, Literature Cited, Bibliography, etc.   

2) Within the text of the work, these end references are referred to, or represented, by 
an abbreviated form called “in-text” references.   

 
In the CSE style, there are three different systems for configuring in-text and end refer-
ences, each with its own advantages and disadvantages, and all three are widely used and 
accepted.  As discussed in Part 1, the journal that the author is submitting to will generally 
have its own specific format requirements, but authors should at least know how the three 
systems are constructed. 
 
The three in-text systems are: 
 

1) Citation - Sequence  
2) Name - Year  
3) Citation - Name  

 
Citation-Sequence – in this system, superscript numbers are used to refer to the end ref-
erences.  For example, if a reference by Miller is the first one mentioned in the text, it will 
be referenced by a superscript 1. The reference by Miller will then be number 1 in the end 
references.  If a reference by Howard comes next, it will by indicated by a superscript 2 and 
the reference by Howard will be number 2 in the end references.  The end references are 
not alphabetized but appear in the order in which they are mentioned in the text. 
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In-text example:  A previous book1 had already covered this territory. 
 
End reference:  1. Samuel J, Garriott M. 2008. Courtroom techniques: a  

 practical guide. 2nd ed. Boston (MA). 
   

 
Name-Year - in this system, the in-text references consist of the surname of the author(s) 
and the year of publication of the document.  Enclose the name and year in parentheses.  
The end references are then presented alphabetically by author.   

 
In-text example:  The NIH has called for a change in inmate psychology policy 
   (Lambris 2007) that… 

 
End reference:  Lambris JD. 2007. Current topics in inmate psychology. 

 Proceedings from the 5th International Conference on 
 Inmate Psychology; 2006 Jun 4-9; Corfu, Greece. 

 
 
Citation-Name – in this system, alphabetize the end references by author, then assign a 
number to each reference sequentially.  A work by author Adam is number 1, a work by 
Brown is number 2, and so on.  The assigned number for any particular reference is then 
used in-text.  So if there are 56 end references, for example, and the last one is authored 
by Zowoin, and if Zowoin’s work is the first one mentioned in the text, it will be given a su-
perscript 56 in the in-text reference. 
 

In-text example:  Posttraumatic stress disorder (PTSD) is endemic among Ameri
   can civilians56. 
 
End reference: 56.  Zowoin RC.  Posttraumatic stress disorder in the National 
   Comorbidity Survey.  Arch Gen Psychiatry.  1995 Dec;52 
   (12):1048-1060. 

 
 
Whichever version you use, an in-text reference should immediately follow the word or 
phrase to which it is directly relevant.      
 
As mentioned earlier, all three systems have advantages and disadvantages.  The systems 
which use the superscript numbers are less of an interruption to the reader than the Name-
Year system which lists the names of the author(s) and year publication.  On the other 
hand, many readers prefer to have some indication of the cited author and year within the 
text of the article rather than have to continuously search the end references for these de-
tails.   
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However, the main disadvantage of the Name-Year system pertains to the numerous rules 
that must be followed in order to properly form the in-text reference.  For example, if a work 
has 2 authors, give both names in the in-text reference, separated by “and”: 
 
 (Mazan and Hoffman 2001) 
 
For 2 or more works published by the same author in the same year: 
 
 (Andrews 1960a, 1960b) 
 
For works by the same author published in different years, place the years after the au-
thor’s name in chronological order: 
 
 (Smith 1970, 1975) 
 
There are many many more rules for the Name-Year in-text reference format, and despite 
the fact that it provides more information to the reader, it is definitely a more burdensome 
system to use properly.   
 
 

End References 
 
The general formats for end references were covered in the previous Part 1 of this column, 
but it is worth noting some information from the CSE manual regarding the overall appear-
ance of the end references.  Despite the extraordinary number of specific rules governing 
reference formatting, the CSE manual seems oddly casual about the typography and lay-
out of end references.  Specifically, the manual allows for editors and publishers (and au-
thors, if they are not submitting to a journal with specific formats already in place) to under-
line, make bold, place in italics, indent, or capitalize some components of end references in 
order to make them more easily readable to the reader.   
 
A brief note should be made about footnote references.  Some journals and books will 
present both the in-text and the source references on the same page.  Law journals follow 
this format to the extent that some pages might only have a few lines on body text and the 
remainder of the page consists of footnotes.  The CSE manual does not advocate this style 
of citation reference. 
 
 

In summary 
 
The CSE style of reference citation is unquestionably a complex and often confusing sys-
tem, and it is unfortunate that the CSE manual itself is such a difficult book to use.  Authors 
of scientific material should be familiar with this system, however, and I hope that this two-
part discussion will help to clarify and simplify some of its primary components. 
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Jeff Teitelbaum 
February 28, 2012 
Jeff.Teitelbaum@wsp.wa.gov 

There is a new documentary about the 
chemist Alexander Shulgin that will soon 
be released.  Relegated to outsider status 
for most of his career due to his work with 
psychoactive compounds (particularly 
MDMA), he nevertheless was a highly re-
spected scientist who worked for the Dow 
Chemical Company, was hired by the DEA 
to train their agents in pharmacology, and 
was a prolific author.   
 

The video is currently available to view in its entirety on YouTube 
or can be purchased at Amazon.com for approximately $20. 

More Bits of Tid from the Library 
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The Effect of Pigment Type on Pigment Variation 
due to Differential Mixing in Spray Paints 

 
Kris M. Gates, Trace and Chemistry Units,  

Oregon State Police Portland Metro Forensic Laboratory 
 
Introduction: 
Paint comparisons performed in the forensic setting typically involve either vehicle paints or archi-
tectural coatings.  Spray paint, however, is another possibility and this paint type poses unique chal-
lenges to the paint examiner due to its method of application.  The pigments, binder polymers, and 
other components in vehicle paints and architectural paints are usually fairly well-mixed before the 
paint is applied to a surface. Aerosol spray paints used during a crime may be applied in any state 
ranging from well-mixed to completely unmixed, affecting both the visible color and chemical com-
position of the spray paint coating.  In addition, samples of vehicle and architectural paint are most 
often collected and submitted as dry paint samples for comparison.  In contrast, known spray paints 
typically are seized and submitted as aerosol cans containing wet paint, meaning that the paint ex-
aminer must take into account the mixed/unmixed possibilities when comparing that known paint to 
any questioned paint samples.  Failure to do so may result in a false determination that two paints 
could not have shared a common source, when in fact observed differences are due only to variation 
in mixing of the paints at the time of application. 
 
A review of the literature found seemingly contradictory reports of the behavior of pigments in 
shaken versus non-shaken spray paints.  Of the four studies(1-4) published, three focused on a sample 
set of a single color (black, red or green).  Comparisons of coatings produced by shaken spray paint 
cans versus unshaken cans were performed using various analytical techniques: Scanning Electron 
Microscopy (SEM), Xray Fluorescence (XRF), Fourier-Transform Infrared Spectroscopy (FT-IR) 
and dispersive Raman.  These articles differ in concluding whether paint from shaken versus un-
shaken cans shows significant differences. These differing results could be due to either the analyti-
cal technique, the color of the paint in the specific sample set, or a combination of factors.  
 
Paints typically contain a liquid portion composed of polymer-based binders and volatile solvents 
and solid particulates of pigments.  One proposed explanation(1) of the differences seen in shaken 
and unshaken spray paints is that in unshaken paints, settled pigments accumulate at the bottom of 
the can.  See Diagram 1 on next page. When the spray nozzle is depressed, these pigments are ini-
tially aspirated through the intake tube and out the nozzle. This creates a paint coating with a high 
pigment load in the first few seconds of spraying.  As spraying continues, a crater or vortex forms 
around the lower end of the intake tube and settled pigments are left behind in the can while pre-
dominantly liquid binder is sprayed, creating a coating with a low pigment load.  This could mean 
that the paint coatings created at different times by a single can of spray paint may vary greatly in 
both visible color and chemical composition.  If, on the other hand, the paint has been mixed by suf-
ficient shaking, the pigment distribution is fairly uniform throughout the binder.  This proposed 
“Zeichner” model predicts differences in pigment load when comparing shaken and unshaken paint 
samples.  Zeichner’s study included two cans of blue paint (of the same type), and one can each of  

This technical article has successfully undergone the NWAFS peer review process.  
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black, white, grey and gold.  X-ray radiographic images were taken to document the settling of pig-
ments within the can and settling experiments were conducted with intake tubes and fine sand.  
Zeichner’s observed pigment behavior could be explained by his proposed model. However, other 
published studies report no differences between shaken and unshaken results.  This led to the hy-
pothesis that perhaps the type of pigment could be the factor that determines whether this pigment-
settling model holds true for a given spray paint sample. 
 
Experimental: 
The experimental procedure is based on methods described in the article: A Study of Paint Coat 
Characteristics Produced by Spray Cans from Shaken and Nonshaken Spray Paints by Zeichner, A., 
et al. (1) 
 
Each can of spray paint was left undisturbed for a minimum of 24 hours prior to sample collection.  
Each sample was an aerosol-type spray can.  A variety of colors, brands, and gloss-levels were used, 
comprising a sample set of twenty-five pigmented paints and three clear coats.  Cans 6, 13, and 30 
ran dry or had a nozzle malfunction and were not included in the study.  See Table 1 on next page 
for paint set details. 
 

Settled pigments 

Mixing ball 

Convex bottom of 
can 

Aspiration tube for 
aerosol, reaches nearly 
to the bottom of the can 

Diagram 1:  Interior of a typical spray paint can, unshaken state 
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Can # Color Type Details 

1 

Metallic 
Gold Enamel Krylon (Sherwin-Williams)  #1701 Bright Gold 

2 Black Fast-Drying Enamel 
ColorWorks (Illinois-Bronze Paint Co) with Busan-11-M1 rust- 
and mold-inhibitor 

3 Red High Gloss Krylon (Sherwin-Williams)  #2108 Banner Red 

4 Clear Acrylic Gloss Krylone (Sherwin-Williams) #1301 Crystal Clear Gloss 

  Gloss Brite Touch (Borden Inc.) B-10 Gloss White 

7 Clear UV resistant Rust-oleum Clear Top Coat #7902830 Matte Clear 

8 Black 
Body Shop Paint 
Acrylic Lacquer Plasti-kote #1020 Black 

9 Grey Sandable Primer Rust-oleum #1980 Gray Primer 

10 Clear Hi-Gloss Lacquer Valspar #65064 Clear Gloss 

11 Beige Gloss Krylon (Sherwin-Williams) #2504 Khaki Gloss (Beige) 

12 Black Flat Ultra Enamel Valspar #165951 Flat Black 

  Enamel Gloss Rust-oleum Painter's Touch #1992 Gloss White 

15 Red Hobby/Craft Paint Krylon (Short Cuts) SCS-033 Red Pepper 

16 Red Interior-Exterior Krylon #2108 Banner Red Gloss 

17 

Pale 
Pink Enamel Satin Krylon (Satin Touch) #3526 Simply Pink 

18 Brown Primer Rust-oleum #7769 Rusty Metal Primer 

  
Fast Dry Interior/

Exterior Rust-oleum (America's Finest) HD2890 Flat White 

20 Black Fast Dry Enamel ColorPlace #20004812 Flat Black 

21 Brown Ultra Enamel Valspar (American Tradition) #165926 Java Brown Satin 

222222 YellowYellowYellow Fast Drying Rust-oleum (American Accents) #7932830 Summer Squash 

23 Blue Enamel Gloss Valspar Interior/Exterior #65031 Royal Blue 

242424 

Pale Pale Pale 
GreenGreenGreen Satin Valspar Interior/Exterior #65082 Summer Leaf 

25 Orange Gloss Valspar Interior/Exterior #65018 Orange 

262626 YellowYellowYellow for Plastic Valspar Plastic Paint Interior/Exterior #68108 Yellow 

27 Purple Flat Enamel Valspar Interior/Exterior #65087 Black Plum 

28 Blue for Plastic Valspar Plastic Paint Interior/Exterior #68106 Royal Blue 

29 Green Gloss Valspar Interior/Exterior #65035 Lawn Green 

31 

Alert 
Orange 

Upside-down Marking 
Paint ACE Solvent-Based 1017565/1015765B APWA Alert Orange 

Table 1:  Paint sample set information 



Spring 2012 

                                                           Page 13 Crime Scene         Vol 38/2 

Five slides (A-E) were used to collect paint from each of the cans.  The first three slides were col-
lected from the unshaken can.  A stopwatch was started at the same time the spray nozzle was first 
depressed.  Glass slide A was collected from time 0-3 seconds, and then removed from the paint 
stream.  The clock continued to run as the paint was sprayed, and then slide B was put into the 
stream from time 10-13 seconds, and then slide C was in the stream between 20-23 seconds.  In 
other words, the paint was sprayed for a continuous 23 seconds, during which slides were collected 
at three intervals of three seconds apiece. 
 
The can was then shaken 10 times and sprayed, and slide D was collected from 3-6 seconds during 
this spray time.  Next, the can was shaken thoroughly according to the label’s directions.  For most 
paints, this meant shaking for 1-2 minutes after the mixing ball was heard to move freely.  One can 
(#4) did not have an audible mixing ball and was therefore shaken for approximately two minutes.  
The nozzle was depressed, and again, a slide (E) was collected from 3-6 seconds during this spray 
time.   
 

 
The slides were allowed to air dry outside in the sun at ambient temperature (about 75 degrees F) for 
approximately 90 minutes before bringing them inside for storage. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time 
(seconds) 

Spraying 
started 

0-3 4-9 10-13 14-19 20-23 Spraying 
stopped 

10 
shakes 

0-2 3-6 Spraying 
stopped 

Full 
shaking 

0-2 3-6 

sampling   A   B   C       D       E 

Slide sets for samples 24-29.  
Note visible difference in pig-
ment concentrations between 
slides A/D/E vs B/C. 
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Each glass slide was scored along its length’s midline and broken in half.  Half of each slide be-
came the Portland Metro Laboratory sample and the other half went to the Springfield Laboratory 
for analysis via FT-IR.  The two FT-IR Scope systems in these labs are equivalent except for the 
lack of a purge on the Springfield instrument.  The area of sampling for FT-IR on each half-slide 
was alongthe scored/broken edge, in the approximate middle of the slide’s width.  In each lab, du-
plicate samples were run from each slide, for a minimum of four data collections per original glass 
slide.  
 
Collection of spray paint data was performed using the Thermo Continuum Microscope attach-
ment to a 6700 FT-IR.  Paints were sampled in Transmission mode from 650 to 4000 wavenum-
bers, with a minimum of 128 scans, atop either a salt plate or one half of a diamond compression 
cell. Data was collected between July 2010 and April 2011. 
 
Comparisons made between duplicate samples collected in each lab and among the four total sam-
ples collected from both lab locations showed little variation in overall data between the two in-
struments or between duplicate samplings of the same slide in a particular lab.  Variations noted 
were the presence/absence of the CO2 absorbance, variation in data quality due to sample thick-
ness/opacity that affected baselines and noise, and minor variations caused by pigments in samples 
that appeared visibly heterogeneous, such as the metallic gold with effect flakes in a clear binder.  
Therefore, data from Portland (using an instrument equipped with the purge system) has been used 
for display purposes and to draw overall conclusions.  Spectral evaluation of FT-IR data allowed 
identification of peaks indicative of specific pigment types.  
 
Results and Discussion: 
FT-IR spectra were evaluated for trends in variation between the unshaken paint (slides A, B and 
C) and the paint after shaking (D and E).  Few differences were observed between slides D 
(sprayed after 10 shakes) and E (sprayed after complete shaking). The behavior of the paints were 
grouped into three main categories.  These groups were then assessed for features such as pigment 
type and paint color. 
 
Group 1 behaved as predicted by the Zeichner model: heavy pigment-loading is seen primarily in 
slide A (non-shaken, seconds 0-3 of spraying) and slides D and E (after shaking).  Slides B and C 
are visually lighter in pigment coverage on the slides and pigment peaks in the FT-IR are absent or 
minimal. In this group are ten samples: 2, 8, 12, 17, 18, 19, 20, 22, 25, & 27.  This sample set in-
cludes: all four black samples, and one each of orange, yellow, brown, pale pink, white and purple.  
Comparisons of shaken and non-shaken paint applications from these cans could lead an unaware 
examiner to a false exclusion due to the significant FT-IR differences.  An example of Group 1 is 
on the following page. 
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The six paints in Group 2 also showed evidence of pigment settling.  However, these spray paints 
showed low pigment loads in all the unshaken slides (A, B, and C).  The crater/vortex around the 
intake tube may have formed quickly in these cans, or the lower end of the aspiration tube may have 
been above the level of the settled pigments.  In this group: 5, 9, 14, 15, 24, & 31.  These are: two 
white samples, a grey, a red, a pale green, and a road-marking paint in bright orange.  Paint 16 (red) 
did show signs of pigment settling, but did not fall neatly into Group 1 or 2. 
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The third group includes eight pigmented paints and the three clear coatings.  These spray paints 
showed very few differences between shaken and unshaken FT-IR data.  This leads to the theory 
that, in these paints, the pigments did not settle.  These tend to be some of the brighter paint col-
ors, which may contain organic, rather than inorganic, pigments that have smaller particle sizes or 
particles of lesser density.  In this group: 1, 3, 11, 21, 23, 26, 28, & 29 and the three clear samples.  
These are: both blue samples, a metallic gold, one yellow, one brown, one red, one beige and a 
deep green.  The metallic gold is somewhat of an anomaly. Although the metallic flake pigment 
may be settling, settling could not be determined by Transmission FT-IR since that technique only 
collects data from the clear binder material and not the opaque flake. 
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Summaries: 
Groups 1 & 2:  
 Pigment settling attributed to the presence of relatively more dense inorganic pigments or car-

bon black. These groups include: all four black samples, all three white samples, the grey, one 
orange, one yellow, a pale pink and pale green, a purple, and a brown. 

 Additional pigments of an organic type may also be present. 
 Pigment settling attributed to unidentified pigments was seen in both reds and the other orange 

sample. 
 Muted colors (white, black, grey, pastel shades) tend to fall within these groups, although 

some bright colors are seen here as well.  Bright colors may have a combination of inorganic 
and organic pigments.  

 Due to the wavenumber region of carbon black absorbance, this pigment did not significantly 
interfere with comparisons.  The presence or absence of other settling-prone pigments may 
mask or reveal peaks in the so-called fingerprint region, making interpretation and comparison 
difficult. 

 
Group 3: 
 Little-to-no differences across the A-E slide set were observed for these paints.  Therefore, no 

pigment settling was suspected. 
 These paints do not contain talc, titanium dioxide, calcium carbonates, silica or carbon black.  

The primary pigments present may be organic and less prone to settling.  Paint 11 (beige) does 
have titanium dioxide but little pigment variation was observed; all slides showed a heavy pig-
ment load.   

 Colors are more likely to be bright and/or deeply colored: both blue samples, a deep green, a 
red, a yellow, and a brown.  Metallic gold is also included here due to the examination tech-
nique. 

 Clear coatings also fall within this group.  These were included in the study to see if binder-
mixing was also a factor in FT-IR comparisons.  No slide-to-slide binder differences were ob-
served that could be attributed to mixing. 

 
Further examination of possible organic pigments: 
Inorganic pigments such as talc are readily identifiable by their characteristic and relatively simple 
FT-IR patterns, and carbon black is often recognized as the cause of a sloping baseline at higher 
wavenumbers.  However, organic pigments may produce much more complicated spectra that can-
not easily be distinguished from the polymer binder.  And due to the large number of possible or-
ganic pigments and the lack of complete database libraries, definitive identification of the pigment 
may be impossible. 
 
However, in order to investigate if organic pigments were indeed present in the spray paints in this 
study, each paint was tested to see if pigment crystals would sublime from the paint matrix and 
could thereby be isolated for microscopy and FT-IR analysis.  The technique for sublimation of 
organic pigments using Vitrotubes[5] was developed by Skip Palenik of Microtrace LLC. Paint 
scrapings were inserted into a flat glass tube (Vitrotube) and heated briefly over an alcohol flame.  
Metal tongs were used to grip the tubing near the opening at the heated end to act as a heat-sink 
and provide a region suitable for crystallization.  Some organic pigments will sublime and re-
crystallize on the tube interior.  These colored crystals can then be viewed and analyzed. Crystals  
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were observed with bright field and polarized light microscopy and were reproducible.  Samples 
were carefully collected from the Vitrotube interior and analyzed via FT-IR. 
 
Sublimed organic pigments were observed in six samples: all three red paints, both blue samples, 
and the purple. Brightly-colored paints were most likely to contain organic pigments that sublimed.  
These were isolated to those in the red-purple-blue color family.  No pigment sublimation was seen 
with the yellow, orange, or green samples in this set.   
 
Generally, library database searches of the colored pigment crystals seen in the subliming samples 
produced best-hit search results for organic pigments in the same color range as the visible color of 
the crystals.  There was too little of one crystal type to permit FT-IR analysis, and another produced 
no useful search results.   However, sublimation was considered a promising technique for isolation 
and examination of organic pigments within some spray paint matrices.  Further exploration of this 
technique using other types of paints may prove it to be a useful tool in paint comparisons where 
organic pigments are present.   
 
In addition to the colored sublimed crystals in six paints, over half of the samples produced clear 
crystals of various forms.  Several of these were analyzed via FT-IR and determined to be some 
kind of plasticizer.   

Clear crystals indicative of plasticizer compounds; 
some form of these seen in over half of the sample set. 

Seen in bright field and crossed-polarized light at 200x magnification. 
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Examples of sublimed crystals from spray paints.   
Unless otherwise noted, photomicrographs are at 400x  

Paint 27 (purple paint, violet crystal) 

Paint 23 (blue paint, blue crystal) 

Paint 28 (blue paint, red crystal) 

Paint 3 (red paint, red-orange crystal) Paint 15 (red paint, magenta crystal) 

Paint 16 (red paint, red-orange  
crystals: two forms) 
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Conclusions: 
The behavior of paint pigments in relation to the amount of mixing prior to application varies.  
Much of this variation can be attributed to the presence or absence of carbon black or inorganic 
extender pigments such as titanium dioxide, talc, silicates, and calcium carbonates.  If these pig-
ments are present, they tend to create variable pigment-loading: higher in shaken paints and gener-
ally lower in unshaken paints.  For the forensic scientist, this variation may appear as significant 
differences in visible hue or in large differences in FT-IR spectral data that could be misinter-
preted as paints coming from different origins.  Although less of a factor for paints without the 
pigments listed above, some settling and variation was seen in other paint samples in this study as 
well.  
 
Organic pigments, when present, do not appear to settle appreciably in unmixed paints.  However, 
they may be combined with settling pigments that are inorganic; color alone cannot determine 
whether settling of pigments will be a problem with paint comparisons.  A better indication is the 
presence of those pigments known to be prone to settling-induced variation: talc, titanium dioxide, 
calcium carbonates, silicates, and, to a lesser degree, carbon black. 
 
The heterogeneity of all paint types is a normal consideration for paint analysts, but the extremes 
seen in spray paint analysis merit special precautions.  To avoid false exclusions, comparison stan-
dards from spray paint cans should be taken from the can in both unshaken and shaken states.  
These will enable the examiner to assess the full range of variation possible from a known spray 
paint and will increase the accuracy of determinations of questioned paints’ possible association 
with it.  Although elemental analysis was not included in this study, the same recommendation 
would apply for XRF or SEM analysis and comparisons of spray paints.   
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As I stated in the Editor’s Message, the 2012 Missoula program should be another great success.    
Although I find that the word success is used too often these days (used more like a descriptor or fill 
so that “no one is left out and everyone feels good”), I do think it is appropriate for the NWAFS.    
From the Encarta Dictionary success is defined as the achievement of something planned or at-
tempted.  I personally like to think that the start of any success (not blind luck) begins with wanting 
to fix a problem or having a want/desire/goal. 

 
By looking at our Constitution, our NWAFS Objectives and Purposes are as follows: 
 To encourage the dissemination of information within the fields of forensic science and to 

discuss problems of common interest. 
 To foster friendship and cooperation among forensic scientists. 
 To stimulate research and development of new techniques within the field. 
 
As I try to approach things simply, I believe that if we focus and concentrate on these 3 things 

we at least know what direction we have to go.  By knowing your direction, you can steer your way 
to a steady and stable course.  But let’s put this in context of recent events in our organization.  In 
early 2010, my opinion is that our organization got away from these Objectives and Purposes.  Now, 
that is not to say that we did not do positive things for the organization - I think that we may not 
have been doing these in a focused way.  At the 2010 Portland meeting, two of our members stood 
up and made a commitment to our organization.  Matt Noedel and Dan Alessio accepted positions of 
President and Vice President, respectively.  I believe they did this to offer stability and consistency 
to our organization.  At that same meeting, with no potential meeting host, Matt stood up and of-
fered Tacoma as the site for 2011.  So, an identified problem, a plan and a commitment to do the 
hard work ultimately equaled a success. 

 
It is also my opinion that the 2011 Tacoma Meeting was the most pivotal event in my history 

with the NWAFS as that meeting continues to shape the current and future of our organization.  At 
that meeting, it was voted that Matt Noedel would continue as NWAFS President for one more 
term.  Vice President Alessio stepped down for other forensic pursuits which allowed younger 
blood, such as Chris Hamburg, to continue to advance our organization.  The first of two special re-
search topics were conducted.  One of these is in this issue of Crime Scene - the other is currently 
undergoing peer review.   It was also determined that the NWAFS Board of Directors would take on 
the responsibility of planning, implementing, organizing and coordinating the 2012 meeting in Mis-
soula, Montana. 

 
Which bring us to the present day.  The Board has already established meetings for 2013 and 

2014.  Our focused research topics will continue in Missoula which will provide more technical sub-
missions.  You may ask how this happened - simply by addressing our objectives and purpose!  Al-
though we still need to work hard to move forward, I foresee a strong NWAFS future ahead.  We 
cannot just say to our membership “contribute something” - we are striving to be examples.  Hope-
fully you not only see what our board and members have done, are doing and trying to accomplish - 
but you will be part of this movement forward for another 40 successful years! 

A RANDOM TOPIC FROM THE EDITOR 
“SUCCESS” 

Jeff Jagmin - NWAFS Editor 
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Coroner's Corner 
We all hear/watch the headlines on the news, such as “xyz celebrity died last night due to a sus‐
pected overdose”.  Some of us might be curious enough to listen or watch these news reports 
or even do research on the internet.  Now, I don’t really get into the celebrity stuff, and I hate 
to  say  it, but “sometimes  there are  some  interesting aspects  to  these cases.”   One of  these 
cases involves Whitney Houston.   
 
According to the ME’s report these were conditions noted around the death of Ms. Houston: 
 
  Ms. Houston’s personal assistant checked in on her and left the hotel around 

1525.  The assistant returned at around 1536 and found Ms. Houston deceased.   
A  call  to police was placed  at  around  1543.   During  the  examination of  the 
scene 2135,  they  found  that  the bath Ms. Houston was  in had a water  tem‐
perature of 93.5 oF.   Another  temperature  reading was  taken at 0005 and  it 
was found to be 89.0 oF. 
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Below are a few excerpts taken from her autopsy report which I found to be interesting: 
 Death determined at 1546. 
 Circumstances:   The decedent  is a 48 year old woman found submerged  in a bathtub 

that contained extremely hot water (93.5°F at 9:35 PM per detective). 
 Perimortem and postmortem scald burns. 
 Death ascribed to drowning due to the effects of atherosclerotic heart disease and co‐

caine use.  
 
So, what  is so  interesting about that?   What was the  initial temperature of water?!   And, can 
this temperature be determined with information in the report?  So, time to put Steve Stone’s 
math skills to the test. 
 
Since the assistance was only gone for 11 minutes we’ll approximate time zero to be 1530.  As‐
suming all other  factors  remained constant  (the volume of water,  the ambient  temperature, 
etc.), and applying a bit of simple math, we can find the initial temperature of the water to be: 

 
T0 = unknown    t0 = 1530 
T1 = 93.5 oF      t1 = 2135 
T2 = 89.0 oF      t2 = 0005 

 
 
 
 
 
 
 
 
 
 

 
 
The “optimum” water temperature for a bath  is slightly warmer than your body temperature 

(98.6 F).   Hot tubs are usually kept between 100  ‐ 104 F.   The US Consumer Product Safety 
Commission recommends never allowing the temperature of the water  in your hot tub to ex‐

ceed  104 F.   The hot water will  raise your body  temperature, and  thus your blood pressure, 
that may lead to heat stroke and death.   

Jeff Jagmin and Steve Stone 

        ∆T1‐0 / ∆t1‐0 = ∆T2‐1 / ∆t2‐1 
 
‐X oF / 365 min = ‐4.5 oF / 150 min 
 
X oF = 4.5 oF / 150 min  * 370 min 
 
    ∆T1‐0 = X oF ≈ 11 oF 
 
       T1 = 93.5 + 11 ≈ 104.5 oF 
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NWAFS Seminar 
September 23-28, 2012 
Holiday Inn Downtown, Missoula, MT 
http://www.holidayinn.com 

Workshop Descriptions 
 
Workshop #1:   Utilizing an Accelerant-Detecting Dog for Fire Investigators and Chemists 
Instructor:  Rick Freier, Spokane Valley Fire Department 
 
This one-day course will include a brief lecture about modern techniques in the detection, collection 
and examination of accelerants in arson investigations. The introductory lecture will be followed by 
an off-site live burn/suppression conducted by the Missoula Fire Department. Hands on demonstra-
tions by an accelerant sniffing dog and on-scene evaluation to include collection of samples will be 
provided. This course is intended for field scene examiners who may be involved with arson scene 
processing and laboratory chemists who desire a better understanding of how fire scenes are 
evaluated in the field. 
 
Workshop #2:   Forensic Evaluation of Long Range Ballistics 
Instructor: Matthew Noedel, Noedel Scientific 
 
This half day course will cover the forensic considerations of assessing a long range trajectory 
evaluation. Concepts including calculation of ballistic coefficients, the environmental factors and 
other characteristics of long range reconstruction will be addressed. Data gathered from prior test-
ing will be discussed and shared. 
 
Workshop #3:   Ethics in Forensic Science 
Instructor:  Carolyn Gannett, Gannett Forensics 
 
This half-day (four-hour) workshop provides tools to readily access the content of roughly two 
dozen forensic science ethics codes from around the world and gives individuals the opportunity to 
apply that content to realistic scenarios. Lecture material offers insight into the role of morals, moti-
vations for unethical conduct. Issues surrounding filing an ethics complaint or being the subject of 
an ethics allegation will be discussed. 
 
Workshop #4:   Jury Selection-Do you Know your Audience 
Instructors: Sharon Hedlund, Spokane County Prosecuting Attorney’s Office 
 
(Half day) Attorneys go through many levels of examination when selecting a jury. Because the fo-
rensic scientist is not usually involved in this process, learn what attorneys are looking for in jurors. 
Gain an understanding of how an average juror digests forensic information and what an average 
juror expects from an expert witness. Are you reaching your audience? 
 
Workshop #5:   Using Adobe® PhotoShop® as an Evidence Screening Tool 
Instructor:  Jeff Jagmin, Steve Stone, Brett Bishop Washington State Patrol Crime Lab-Seattle 
 
This half day workshop will provide the students with techniques that can be used on contact trans-
fer type casework (bloodstain, impression, latent print, and questioned documents) with minimal 
handling of the evidence. The class will introduce and demonstrate the basic features of Adobe® 
PhotoShop®.  Students will also learn many different techniques to examine a variety of cases  
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NWAFS Seminar 
September 23-28, 2012 
Holiday Inn Downtown, Missoula, MT 
http://www.holidayinn.com 

using the Modes and Adjustment features. The students will work through numerous real casework 
scenarios utilizing techniques discussed in the class.  
 
Workshop #6:   Identification of Natural Fibers  
Instructor:  Susan K. Wilson, Ph.D. 

 
This one day workshop will familiarize students with the microscopical and microchemical identifi-
cation of various types of natural fibers which may be encountered in criminal cases.  The sources, 
processing, and end-uses of animal, vegetable, and mineral fibers will be reviewed.  Special em-
phasis will be given to vegetable fibers, with lectures on basic plant anatomy, plant cell wall struc-
ture, cellulose and lignin in the plant cell wall, regenerated celluloses, and correlations between bo-
tanical and textile industry fiber terms.  This workshop covers the topics under chapters 8, 9, and 
10 (natural fibers) of SWGMAT guidelines for Fiber training. 
 
Target Audience:  Trace Examiners of all experience levels 
 
Workshop #7:   Microscopy for the Non-Microscopist 
Instructor:  Susan K. Wilson, Ph.D. 

 
Do you dread using a microscope?  Do you get headaches after looking through the eyepieces for 
only a minute? Does your neck ache after 10 minutes?  Do you wonder why sometimes your image 
looks fine and the next day it looks terrible?  Did you bump a knob but you are not sure what that 
knob does so you just left it alone?  Or do you just want to get better images through the eyepieces 
or a camera?  If you answered “yes” to any of these questions, then this workshop is for you!  We 
will cover in a few short lectures image generation with stereo and compound microscopes, differ-
ent contrast enhancement methods, and the use of a simple point and shoot camera.  We will 
spend the remainder of the time working with different types, makes, and models of microscopes to 
observe differences in image quality.  Students will be shown different compound microscopes and 
determine what contrast enhancement techniques are available for that instrument.  We will ob-
serve what happens to an image when Kohler illumination is not set properly, how to change the 
depth of focus of a sample for a photograph without changing the objective lens, and how to de-
crease the light level without losing resolution.  You may not fall in love with microscopes by the 
end of this workshop, but you should feel more comfortable working with them.   
 
Scheduling:  This workshop is a ½ day workshop.  Different types, makes, and models of micro-
scopes would be appreciated for demonstration purposes. 
 
Workshop #8:   Gastric Contents and Food Analysis  
Instructor:  William Schneck, Microvison Northwest 
 
The examination of gastric contents, vomit stains and food have probative value in both criminal 
and civil investigations.  The identification of vomit stains may prove or disprove a suspect or victim 
alibi, support witness testimony, and help in crime scene reconstructions.  Vomit traces may reveal  



Spring 2012 

                                                           Page 29 Crime Scene         Vol 38/2 

NWAFS Seminar 
September 23-28, 2012 
Holiday Inn Downtown, Missoula, MT 
http://www.holidayinn.com 

food particles that identify a specific food or meal leading investigators to a restaurant the victim 
may have last dined.  An unusual food ingredient or an abundance of one type of food may suggest 
traits or food habits helpful to an investigation.  Vomit may transfer from a victim to a suspect envi-
ronment, i.e., clothing, dwelling or automobile.  When stomach contents from a victim and foreign 
samples from a suspect environment are characterized and compared, similarities in food ingredi-
ents may suggest a common origin linking the suspect to the victim.  
 
This workshop will cover the characterization of food traces by lectures and lab exercises.  Com-
monly encountered food traces including spices, herbs, salt, sugar, starches, meat, vegetables, 
and fruits will be examined by light microscopy.  A variety of dried stains will be tested for the pres-
ence of gastric enzymes.   Simulated liquid gastric contents will be sieved and food products identi-
fied. The use of dichotomous plant cell keys, reference collections, and staining methods will be 
studied.  
 
Workshop #9:   Advances in DNA: Applied Biosystems™ 3500 Series Instrumentation 
Instructor:   Amie Ingold, Applied Biosystems; Guest: Bill Gartside Biology Unit Supervisor 
Wyoming State Crime Laboratory 
 
The 3500-series instruments are the first genetic analyzers designed with a specific feature set and 
workflow for the Human Identification application. This workshop will outline the features, imple-
mentation and advantages of the 3500 over previous systems. Bill Gartside will be on hand to dis-
cuss how the Wyoming State Crime Laboratory validated their new system in conjunction with Ap-
plied Biosystems. Lunch and breaks will be provided by Applied Biosystems which enables this 
course to be offered at no cost to those choosing to attend. 
 
Workshop #10:   Solid Phase Extraction for the Forensic Scientist 
Instructor:  Dr. Michael J. Coyer, United Chemical Technologies Inc. 
 
This half day workshop will teach attendees the history, theory, and method development proce-
dures involved with solid phase extractions and provide an in-depth discussion of all available sor-
bent types and their chemistry. The use of mechanisms to improve selectivity and recovery will be 
included. New and innovative applications will be presented and discussed. Special attention will 
be given to the analysis of Benzodiazepines and metabolites, THC, THCA, and Synthetic Cannabi-
noids. This workshop will also discuss the validation of SPE methods for GC-MS and LC-MS/MS 
technologies. A review of challenging matrices will be presented. The workshop is 100% free of 
marketing bias! 
 
Workshop will appeal to toxicology staff willing to learn about the chemistry, principles, and applica-
tions of Solid Phase Extraction (SPE) with regard to forensic toxicology, To learn about the applica-
tions of SPE in terms of newer drugs and metabolites and to learn about validation of SPE methods 
in terms of GC-MS and LC-MS/MS 
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Workshop #11:   Basic Understanding of Bloodstain Pattern Analysis for the Bench Scientist 
Instructor:  Karen Green, Green Forensics 
 
This 1 day class will introduce Bloodstain Pattern Analysis (BPA) for those who may see this type 
of evidence in their work on the bench.  The class will introduce how to recognize and documents 
some basic patterns such as castoff, drip, contact, transfer and projected.  The students will be 
given scenarios on how to document and what is required to document.   
 
Workshop #12:   Bath Salts:  New Synthetic Cathinones 
Instructor: Brianna Peterson, Washington State Patrol Crime Laboratory 
 
This half day workshop will focus on the new designer stimulant drugs, commonly known as “Bath 
Salts”.  In the last few years, there has been a dramatic rise in the use of designer synthetic drugs.  
Designated as legal drugs, these compounds are often more potent than the scheduled stimulant 
drugs they were designed to imitate pharmacologically.  Topics of the workshop will include federal 
scheduling, basic pharmacology, analytical methodology, observed clinical effects, prevalence in 
DUI and death cases, and adverse effects of synthetic cathinones. 
 
 
 
 
 
Wednesday KEYNOTE ADDRESS: Lessons in Crime Scene Processing: Comparing Crime 
Scene Processes in Active War Zones-versus-Controlled Domestic Scene Processing 
 
Special guests will present their experiences in processing crime scene from active war zones. The 
unique environment of a war zone necessarily means that a different approach to crime scene re-
sponse must be considered. These presentations will provide the audience with first hand experi-
ences of forensic scientists who have experience in processing crime scenes in war zones. 
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Special Research Workshop Topics 
 
Special Research workshops are small, focused, one-day projects that conduct baseline research 
on a selected forensic question. The observations and data generated will then be presented dur-
ing the general session at the end of the week and formally published (after peer review) in the 
NWAFS Crime Scene publication. Each member of the work group will be under the direction of 
the Mentor and will contribute to setting up, recording and preparing the research for presenta-
tion/publication.  
 
The end product will list as co-authors the name of each participant. 
 
Special Research Workshop #1:   Temperature of Ejected Cartridge Cases 
 
 Mentor: Matthew Noedel, Noedel Scientific 
 
 The temperatures of fired cartridge cases just after ejection from a semiautomatic action 
 will be studied and reported. Variables may include caliber and number of successive 
 shots. 
 
Special Research Workshop #2:  Chemical Enhancement of Footwear Impressions Using 
Soils of the  Pacific Northwest 
 
 Mentor: Jeff Jagmin, WSP Crime Lab; Chris Hamburg, OSP Forensic Division 
 
 Footwear impressions using soils of various regions of the Pacific Northwest will be pre
 pared.  These impressions will then be enhanced using chemical methods such as ammo
 nium/potassium thiocyanate, bromophenol blue, and others.  These impressions will be 
 photographed and evaluated to determine if a specific chemical enhancement is better for 
 different regions. 
 
Special Research Workshop #3:  Primer Gunshot Residue Contamination 
 
 Mentor: Annalivia Harris, Montana State Crime Lab 
 
 This research group will evaluate law enforcement environments (such as police cars and 
 Officer duty belts) for the presence of GSR particles. Further, the potential for these 
 sources to secondarily contaminate otherwise clean hands will be examined.  
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Request to Participate Special Research Topics 
 
Name               
 
Agency              
 
Address              
 
              
 
Phone______________________ Email          
 
IF YOU WOULD LIKE TO BE CONSIDERED FOR SELECTION TO PARTICIPATE IN A SPECIAL RESEARCH 
PROJECT, PLEASE COMPLETE THIS FORM AND FORWARD TO MATTHEW NOEDEL VIA EMAIL AT MNOE-

DEL@ATT.NET. 
 
IF YOU HAVE AN IDEA FOR A SPECIAL RESEARCH TOPIC OR WANT TO MENTOR A PROJECT, PLEASE 
PREPARE AN OUTLINE OF THE RESEARCH AND METHODS AND FORWARD TO MATTHEW NOEDEL VIA 
EMAIL AT MNOEDEL@ATT.NET. 
 
Additional topics will be considered for approval upon submission. 

Special Research Workshop Topics 
With Meet-
ing Regis-

tration 

Without 
Meeting 

Registration 
TOTAL 

  
Workshop fees are offered at a reduced cost if the participant (Member or Non-member) registers for the full meeting. 

  

Special Research Workshop 1: 
Temperature of Ejected Cartridge Cases Monday, 9/24, 8:00 - 5:00 $25 $75   

          

Special Research Workshop 2: 
Chemical Enhancement-Footwear Monday, 9/24, 8:00 - 5:00 $25 $75   

          

Special Research Workshop 3: 
Primer GSR Contamination Monday, 9/24, 8:00 - 5:00 $25 $75   

Total Special Research Workshop Registration – Paid Online 
         Total Special Research Workshop Registration – Check Enclosed 
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REGISTRATION FORM 

Name _________________________________   

Agency ________________________________   NWAFS Member:  Yes □  No □ 

Address _______________________________    
  

Phone______________________ Email          

Workshop Registration 
With Meet-
ing Regis-

tration 

Without Meet-
ing Registra-

tion 
TOTAL 

Workshop fees are offered at a reduced cost if the participant (Member or Non-member) 
registers for the full meeting. Price includes lunch and breaks. 

Special Topics— 
See prior pages for detail Monday, 9/24, 8:00 - 5:00 Please submit form   

#1 Arson Workshop Monday, 9/24, 8:00 - 5:00 $35 $125   
#8 Gastric Contents Exam Monday, 9/24, 8:00 - 5:00 $35 $125   
#11 Basic Bloodstain Patterns Monday, 9/24, 8:00 - 5:00 $35 $125   

#2 Long Range Ballistics—AM Tuesday 9/25, 8:00 - 12:00 $35 $75   
#3 Ethics--AM Tuesday 9/25, 8:00 - 12:00 $35 $75   
#5 Photoshop--PM Tuesday  9/25, 1:00 - 5:00 $35 $75   
#12 Forensic Exam of Bath Salts--
PM 

Tuesday  9/25, 1:00 - 5:00 
$35 $75   

#6 ID of Natural Fibers Tuesday  9/25 8:00 - 5:00 $35 $125   
#9 3500 DNA Validation Tuesday, 9/25, 8:00 - 5:00 Free Free   

Keynote:  Crime Scenes in War 
Zones-Processing Under Fire 

Wednesday, 9/26, 8:00-
11:00 Free Free   

Lunch--VENDOR FOCUS 
Wednesday, 9/26, 11:00-1:00 

  

#10 Solid Phase Extraction Wednesday, 9/26, 1:00 - 
4:00 $35 $75 

  

#4 Jury Selection Wednesday, 9/26, 1:00 - 
5:00 $35 $75 

  

#7 Microscopy for Bench Scientist Wednesday, 9/26, 1:00 - 
5:00 $35 $75   

                                     Total Meeting and Workshop Registration – Paid Online 
         Total Meeting and Workshop Registration – Check Enclosed 

  

Full Meeting Registration MEMBER NON-
MEMBER TOTAL 

Includes conference binder, admission to the general scien-
tific sessions and breaks, Wednesday Vendor Reception, 
lunch T-Th, Thursday banquet. 

$275 $375   



Spring 2012 

                                                           Page 34 Crime Scene         Vol 38/2 

NWAFS Seminar 
September 23-28, 2012 
Holiday Inn Downtown, Missoula, MT 
http://www.holidayinn.com 

NWAFS CONFERENCE PAYMENT OPTIONS 
 
Pay by Check or Online (No Purchase Orders Please). Checks should be made out to “NWAFS”: 

 

NWAFS Fall 2012  
c/o Heather Campbell 
ISP-Forensic Services 
700 S. Stratford Dr. 
Meridian, ID  83642 
 
NWAFS Tax ID  94-2923358 
 

Meeting Details 
 

Full Meeting Registration: Full meeting registration entitles you to attend the scientific presenta-
tion session on Thursday and Friday, September 27th and 28th; provides a welcome registration 
bag with conference packet including a program, provides access to the NWAFS hospitality suite 
in the evening after the technical session, provides lunch on Tuesday, Wednesday and Thursday, 
provides admission to the Vendor Reception and door prizes; provides a ticket to the dinner ban-
quet on Thursday night.  
 

***Full meeting registration entitles you to use 
the discounted rate for workshops*** 

 

HOTEL DETAIL 
 
The conference will be held at the Holiday Inn-Missoula Downtown, Missoula, MT. You must con-
tact the hotel directly for your room reservations NO LATER THAN September 3, 2012. Call their 
reservation line and specify the NWAFS rate of $89/night. Internet is included with your room 
reservation! 

Call: 406-721-8550 
Online: http://www.holidayinn.com 

 
Fly into Missoula Airport: Depending on the time of day, it will take from 25 to 50 minutes to get 
from the airport to the hotel. Car rental or shuttle options should be arranged!  

 
For driving directions Google the location. 

Holiday Inn Missoula Downtown 
200 South Pattee 

Missoula, MT 59802 
 

http://www.holidayinn.com/hotels/us/en/missoula/msumt/hoteldetail/directions  

 

Additional Information/payment avail-
able online at: 

www.nwafs.org 
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NWAFS Trailer Park Tribute 
 Thursday  

September 27th, 2012 
6PM-10PM 

 
 

Come one, come y’all! 
Depict your impression of your trailer park roots!  

 
WIKIPEDIA Defines Trailer Park:  Trailer parks, especially in American culture, 
are stereotypically viewed as lower income housing whose occupants live at or be-
low the poverty line, have low social status and lead a desultory and deleterious 
lifestyle. Despite the advances in trailer home technology, the trailer park image 
survives, evidenced with stereotypical ignorance in a statement by Presidential ad-
viser James Carville in the course of one of the Bill Clinton White House political 
scandals, "Drag $100 bills through trailer parks, there's no telling what you'll 
find”. 
 
It is also seen in the Canadian mockumentary Trailer Park Boys 
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What’s going on in Missoula……a local’s guide to the good stuff 
There is something in Missoula for everyone ~ this is my guide to things I like about Missoula!!!! 

1. Food - There are a lot of great places to eat in Missoula, but here are a few that are local  
 favorites within walking distance of the conference hotel that you might not find on the travel 
 guides. 

 
The Missoula Club (139 West Main St.)  bar is a local favorite for burgers and beer.  
Now, these aren’t your fancy burgers, but they are the tastiest in town.   This is not a 
restaurant that serves beer, but a bar that serves burgers.  Delicious burgers. 
 
The Old Post Pub has the best tater tots in town, a diverse menu of food and a great se-
lection of local beers. 
 
Taco Del Sol - For tasty, inexpensive tacos and burritos, Taco Del Sol is the place to go.   
The pulled pork soft taco is a personal favorite, as are the fish tacos.  Depending on the 
day, the hot sauce may clear out your sinuses, but it’s worth it! 
 
Biga Pizza - Biga Pizza is a smallish joint, but has the best gourmet brick oven pizzas in 
town.    
 
Double Front Café - Located at 122 W. Alder, the casual visitor might miss this land-
mark Missoula restaurant.  But if you like fried chicken, you shouldn’t pass it up.  It’s 
the best in town.  There’s a reason we think its name is actually Double Front Chicken! 
 
James Bar - Across the street but a world away from the Double Front is the James 
Bar, where the food is great and the atmosphere is more urban than country. 
 
Big Dipper Ice Cream - This local ice cream joint is across the river from the hotel, but 
still not too far and well worth the walk.   Big Dipper has, in my opinion, the best Va-
nilla Bean ice cream around! 

2. Breweries - Of course we have breweries!!  There is one thing to note about breweries in 
 Montana:  If it is an on-premises brewery with no liquor or beer and wine license, you are al
 lowed 3 16oz beers per day per establishment.  AND….they are only open until 8pm.    
 

Kettle House  - The Original Myrtle Street Kettle House is just across the bridge from 
the hotel – home of Cold Smoke Scotch Ale, Double Haul IPA and Eddy Out Pale Ale 
(and seasonal favorites).  The Kettle House Northside is also a great place to grab Ket-
tle House brews. 
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Draught Works -  A little farther than Kettle House,  Draught Works has an out-
door patio to enjoy their Shadow Caster Alt or the Clothing Optional Pale Ale,   
Draught Works is the newest member  of the Missoula brewing family. 
 
Bayern Brewing  - This is not within walking distance, but if you take a cab or have 
a car, it’s worth the trip.  Bayern is a German style craft brewery with Pilsner, 
Dragon’s Breath Dark Hef,  Amber,  Dancing Trout and likely Oktoberfest in Sep-
tember.   
 
Big Sky Brewing - Home to the infamous Moose Drool, Big Sky is out by the airport, 
so if you are taking a taxi to or from the airport, you might think about stopping by 
for a taster.  Big Sky is too large a beer producer to buy pints on premises, but you 
can get up to 4 free 4oz tasters.  And there’s lots of good schwag to boot! 
 
Other Montana breweries that also have restaurants in Missoula (these also serve 
food and are exempt from the 3 beer limit since they have beer/wine or liquor li-
censes): 
 
Tamarack Brewing - This is just across Higgins from the Hotel on West Front Street.  
Tamarack (brewery is located in Lakeside, MT) has seating both upstairs and down 
and has a great selection of Tamarack beers, a full bar, and monstrous portions of 
food.  They have great appetizer specials for happy hour – some of which you can 
make a meal out of! 
 
Flathead Lake Brewing - This taproom is above Sapore restaurant and features 
Flathead Lake Brewing (located in Big Fork, MT) beers, along with a selection of 
other beer and wine. The food menu is somewhat limited, but the burgers are great.  
The Centennial IPA is a personal favorite, along with the Brown Ale. 

3. Local activities 
 

The University of Montana Homecoming is Sept. 22.  While you likely won’t be able 
to get tickets to the game, there is a homecoming parade (usually around 10am) that 
goes through downtown to the University on Saturday before the game.  Also, tail-
gating before (and during, depending on the tailgate) the game is open to anyone, 
even without a ticket to the game.  There is the GSA tailgate that has beer and bur-
gers for purchase, and locals will be throwing their own tailgates around the parking 
lot.  It’s fun to experience Griz Nation tailgating even if you aren’t a football fan  - 
especially on Homecoming! 
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Hiking  - The “M” of course, is a must for anyone who hikes or loves a great view.  
Also, Greenough Park isn’t too far from the hotel and offers easy trails through 
woods along Rattlesnake Creek.  Even a walk down the Kim Williams trail along 
the Clark Fork or up Mt. Sentinel or Mt. Jumbo  can be great in September. 
 
Saturday Markets - If you are around on a Saturday, there are 3 markets downtown 
worth visiting.  The original Farmer’s Market at the end of Higgins by the train tracks 
offers fresh produce, breads, and plants.  The Clark Fork Market under the Higgins 
Bridge (across the street from the Holiday Inn) offers fresh produce, meats, cheeses, 
food vendors (waffle sandwiches are worth the wait!!), and live music.  The People’s 
Market on Pine Street has a multitude of crafts from local artists – there is an amaz-
ing array of items for sale! 
 
Tubing/Rafting the Clark Fork - If the summer goes long, you may have an oppor-
tunity to tube or raft the Clark Fork River, which runs right through Missoula.  If you 
can’t get a ride top/bottom, you can always rent a tube at Army/Navy and just 
hang out off the banks of the river! 

4. Shopping - There are some fun and funky downtown shops that you might want to check 
 out while you are here: 

 
Zoo City Apparel - the home of the “406” logo wear (406 is Montana’s area code) 
 
The Hub - Lots of Griz wear and other Missoula merchandise.   The Hub is located on 
the corner of  Higgins and Main St. downtown. 
 
The Artists’ Shop - If you can’t make it to the Saturday People’s Market, you can find 
a lot of local artists’ wares here.   
 
Grizzly Hackle - the favorite local fly shop! 
 
Miss Zula’s - For fun jewelry and funky clothes, Miss Zula’s is the place to be.  On 
Higgins between Front St. and Main St. 

See you in Missoula! 
 

Megan Ashton 
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UPCOMING NWAFS MEETINGS 

2012    Missoula, Montana 
 
2013    Vancouver, Washington  
 
2014    Reno, Nevada 
 
2015    ???? 
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Examination of Bullet Defects from Test Fires Through Fabric 
 
Matthew Noedel, Noedel Scientific-Puyallup, WA 
Chesterene Cwiklik, Cwiklik and Associates-Seattle, WA 
Lisa Haakenstad, Seattle Police Department-Seattle, WA 
 
Key Words: Bullet Holes, Bullet Wipe, Caliber, Clothing Damage 
 
Abstract 
 
The Northwest Association of Forensic Scientists offered a research based workshop that involved 
the examination of bullet damage from test fires through various fabrics and materials. Test shots 
from bullets of known calibers were fired into fabrics of known construction to determine what, if 
any, forensic information may be determined. Size of holes, general appearance and stereomicro-
scopic appearance were all examined. Under these ideal conditions we found some correlation of 
the caliber of bullet with the dimensions of the bullet defect (including bullet wipe). 
 
Introduction 
 
An opportunity to conduct an experiment during the Northwest Association of Forensic Scientists 
annual training conference involved the study of how different fabrics performed when perforated 
with projectiles of different calibers. Variables included six different types of fabric (both weave 
and fiber type) and five different calibers. Test shots were conducted from the various firearms at 
distances greater than approximately 5 feet to minimize the presence of gunpowder residues. This 
allowed the focus to be primarily on the damage to the fabric. 
 
Procedure 
 
The articles to be shot were placed on or against a PermaGelTM block to provide support for the tar-
get. A shot was delivered from each of the firearms, the resulting defect labeled and then examined 
visually and microscopically under laboratory conditions. Measurements of the resultant bullet holes 
and associated bullet wipe were recorded using calipers. The size and shape of the damage was 
compared to the known size and shape of the projectile. 
 
Note: Bullet wipe is defined as the discolored area on the perimeter of a defect produced by the 
transfer of residue from the bullet surface to the object that it encounters. 
 
Materials 
 
Firearms 

 Ruger Mark II, 22 Long Rifle (LR), semiautomatic pistol 
 Jennings by Bryco, 32 Auto, semiautomatic pistol 
 Smith & Wesson model 686,  357 Magnum, revolver 
 Glock model 22, 40 S&W, semiautomatic pistol 
 Para Ordnance, 45 Auto, semiautomatic pistol 

This technical article has successfully undergone the NWAFS peer review process 
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        22 LR                     32 Auto             38 Special                         40 S&W                    45 Auto 

Ammunition 
22 Long Rifle-CCI Mini Mag-40 grain copper washed Lead Round Nose Bullets 
32 Auto-MagTech 71 grain full metal jacket (brass jacket) 
38 Special-Remington 130 grain Full Metal jacket (copper jacket flat point) 
40 S&W-American Eagle (Federal) 165 grain full metal jacket (copper Jacketed Flat Point) 
45 Auto-PMC Bronze-230 grain full metal jacket (copper jacket) 

 
Fabric/Materials 

100% Cotton (twill weave) 
Gore Tex®
Rip Stop Nylon 
50% Cotton/50% Polyester (knit weave) 
90% cotton/10% Polyester (knit weave) 
Memory Foam Mattress material 

 
Results 
 
The following images are approximate to scale appearances of the bullet damage observed. Figure 
1 demonstrates how a tight weave (cotton twill) reasonably retained caliber information. Note the 
“squared” appearance of the 45 Auto shot in this series, a phenomenon sometimes observed in 
casework by these authors. 

 

defect ~.22in 

defect ~.31in 

defect ~.36in 

defect ~.40in 

defect ~.44in 

Figure 1: Orthogonal (90 degrees straight in) test shots using 5 different calibers (22 LR, 32 
Auto, 38 Special, 40 S&W, and 45 Auto from left to right). The upper images exhibit the actual 
damage; the circles below represent the diameter that encompasses the hole and any observed 
bullet wipe. Target material was 100% cotton Twill (from Dockers brand pants). 

Figure 2 demonstrates the range and variety of damage observed. Note that the cotton/polyester 
knit blends tended to “close-up” making the detection of the small caliber holes difficult to locate. 
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Figure 2: Six Different Fabrics Shot Orthogonally (straight on) with 5 Different Calibers  

      22 LR                32 Auto         38 Special        40 S&W          45 Auto 

50% Cotton 
50% Polyester  
Sweat pants 

100% Rip-Stop Nylon 

90% Cotton/10% 
Polyester-Knit 
Weave t-shirt 

Memory Foam 
Mattress 

100% Cotton 
Twill 

Gore Tex 
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Figures 3, 4, and 5 demonstrate some of the additional observations made during this examination 
and illustrate that great care must be used if attempting to determine caliber from bullet damage. 

Figure 3: Tight weaves retain bullet caliber in-
formation better than “knit” weaves which tend 
to relax closed. Consider these two 40 caliber 
shots the left-upper is a tight weave Gore Tex, 
the lower right is a 50/50 knit blend (sweats). 

Figure 4: While it is unlikely one 
could differentiate closely re-
lated calibers based on bullet 
damage, one may be able to gen-
erally differentiate very large 
from very small calibers (if the 
weave is tight). 

Gore Tex       22LR                                                    45 Auto 
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Figure 5: Note the hexagonal 
bullet wipe profile observed on 
the 40 caliber shot through mem-
ory foam. This deposit corre-
sponds to the number of lands 
and grooves from that firearm (a 
polygonal rifled Glock pistol). 

Conclusions 
 
This research offers some definition to the possibilities and limitations of caliber determination of 
bullet holes through fabric. In some instances, as was seen with 100% cotton twill and Gore Tex®, 
the diameter of the hole plus bullet wipe provided a reasonable approximation of the caliber of 
fired bullet. Other fabrics, particularly the cotton/polyester knit blends (woven to “stretch”) were 
less reliable. In every instance, the diameter of the actual physical hole (without bullet wipe) was 
smaller than the caliber of the projectile (except for contact/near contact shots where the muzzle 
gasses damaged the fabric). 
 
It should be noted that these initial findings considered only flat targets with orthogonal (straight 
in) bullet origin. The influence of angle, wrinkles, folds and other aspects of fabric will complicate 
any caliber estimation. Most importantly, if attempting to consider caliber based on clothing dam-
age one must be aware of the fabric type being shot, conduct thorough testing on that material type 
and offer only the most conservative estimations. It is very unlikely that one could accurately and 
reliably differentiate closely related calibers based on the appearance of the damage to fabric. 
However, one may be able differentiate a relatively large caliber from a relatively small caliber 
should that be a question in an examination. 
 
Weave and construction of the fabric is very important in the retention of caliber information. The 
knits that were tested did not retain caliber information nearly as well as the other materials we 
tested. In addition, we anticipate that the support (or lack of support) to the target material may 
also contribute to the retention of caliber information. 
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One of the shots through the memory foam mattress (40 caliber Glock with polygonal rifling) ex-
hibited bullet wipe geometry that corresponds to the number of lands and grooves (six) known to 
exist in this barrel. This observation differs from the close range gunshot residue patterns reported 
by Giverts et al. (1). Giverts et al. reported a similar geometry from polygonal barrels as a result of 
close range shots due to gasses escaping around the bullet. Because our shot was from a distance 
(over five feet), the bullet wipe geometry observed was from residue carried on the bullet surface, 
not from the direct deposition due to a close range pattern. This phenomenon, if reproducible, may 
be very helpful in assessing and reconstructing bullet damage in situations where the fired bullet is 
not recovered. 
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James “Jimmy” Hoffa was born February 14, 1913 and was well known as an organizer for the In-
ternational Brotherhood of Teamsters union.  Jimmy disappeared July 30, 1975 outside the Machus 
Red Fox, a suburban Detroit restaurant.  He was declared legally dead July 30, 1982.   
 
The urban legends around Jimmy Hoffa’s disappearance in-
clude that he was buried in concrete under one of the end 
zones of the former Giants Stadium in East Rutherford, New 
Jersey.  Giants stadium broke ground on November 30, 1972 
and opened on October 10, 1976.  Approximately 29,200 
tons of concrete were poured in building the stadium.  It be-
gan demolition on February 4, 2010.   
 
Now, to get to the question.  Assume that Jimmy was en-
cased in concrete: 
 

What happens to a body encased 

in concrete over time?   
 
Now I imagine that there are a lot of factors that may come into play here which may impact what 
you may think will happen.  We all have an idea (from life experience, readings and some of us, fo-
rensic experience) that if a human is buried in soil, there is a very high chance of decomposition 
(check out the article Soil Characteristics that Impact Clandestine Graves in Forensic Magazine, 
http://www.forensicmag.com/article/soil-characteristics-impact-clandestine-graves).  But, will con-
crete be different enough than soil? 
 
So, here are some of my thoughts and questions:  Does the body decompose over time?  If so, what 
time period?  What changes can be observed?  Will it mummify or adipocere?  Does the composi-
tion of concrete have any impact?  Over a long period of time will the body “disappear” and leave a 
void in the concrete?  Bottom line, if you are on-scene and are responsible for getting to the middle, 
what do you think you are going to find? 
 
The challenge is to propose a hypothesis to help answer this question.  Assume a 
body (such as Jimmy) is encased in a large volume of concrete (such as Giants 
Stadium), what is going to happen to the body?  If you think that you have an idea 
or thought send me an approximate one- page write up for submission.  Include 
any research articles as necessary and/or appropriate to defend your position.  
 

The best submission will receive a $20 gift card of your choice!   
 

Send me what you think at editor@nwafs.org and I will include in the next edition of Crime Scene. 

NWAFS FORENSIC CHALLENGENWAFS FORENSIC CHALLENGENWAFS FORENSIC CHALLENGE   
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2013 ACSR Conference News 
Call for Presentations and Workshops 

  
The 2013 ACSR conference will be held in Atlanta, GA from February 7 to 10, 
2013.  The conference program is still in development and will involve 3 1/2 days of 
presentations. There are numerous openings for research presentations, case studies, 
and workshops. There will be three rounds of workshops scheduled, two day-time and 
one night-time. Tentatively these include: Practical Application of Event Analysis, 
Alternate Light Source Utilization, Laser Trajectory Documentation, Electro-static 
Dust-print Lifters, and Laser Scanning stations with both the Leica and Faro systems. 
  
The conference will be held at the Hilton Garden Inn, one mile south of Hartsfield 
Jackson Airport. The room rate is set at $99.00 per night. As part of the registration 
fee, continental breakfast will be provided Tuesday through Friday and lunch will be 
provided Tuesday through Thursday. Once the contract is finalized, ACSR will pro-
vide a link for registration at www.acsr.org. Look for updates as the year progresses.   
  
If you have an interest to present, please contact Conference Chair Ross M. Gardner 
at gardnerross@me.com for further information. 
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A resource for staying current with individual state laws and policies regarding 
synthetic drugs is the National Conference of State Legislatures.  The 
NCSL is a bipartisan organization that provides research and technical assis-
tance to policymakers.   
 
 
 
 
 
 
States with Legislation Outlawing Synthetic Drugs  
http://www.ncsl.org/issues-research/justice/synthetic-drug-threats.aspx 
 
 
Synthetic Cannabinoids Legislation  
http://www.ncsl.org/issues-research/justice/synthetic-cannabinoids-
enactments.aspx 
 
 
2012 Synthetic Cannabinoids ("K2" / "Spice") Pending Legisla-
tion  
http://www.ncsl.org/issues-research/justice/2012-synthetic-cannabinoids-pending
-legislation.aspx 
 
 
Substituted Cathinones (a.k.a. "Bath Salts") Enactments  
http:/ /www.ncsl .org/issues-research/justice/substituted-cathinones-
legislation.aspx 
 
 
2012 Substituted Cathinones ("Bath Salts") Pending Legislation  
http://www.ncsl.org/issues-research/justice/2012-substituted-cathinones-pending-
legislation.aspx 

SYNTHETIC DRUG UPDATESYNTHETIC DRUG UPDATESYNTHETIC DRUG UPDATE   
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SWGDRUG UPDATESWGDRUG UPDATESWGDRUG UPDATE   

The Scientific Working Group for Drugs (SWGDRUG) would like to inform Northwest 
Association  of  Forensic  Scientists  (NWAFS) members  of  the  following  announce‐
ments:  
  
 

Supplemental Document SD‐5 (Reporting Examples) and ver‐
sion 1.4 of the SWGDRUG MS Library have been posted to the 
SWGDRUG website. 
  
Supplemental Document  SD‐5  is  open  for  public  comments 
via SurveyMonkey.   Public comments can be submitted until 
June 12, 2012. 
  
The  SWGDRUG  website  can  be  accessed  at  http://
swgdrug.org/  
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MEETING ANNOUNCEMENTS 
Pacific Northwest Division of the IAI 
May 1 - 4, 2012 
Boise, ID 
www.pnwdiai.org 
 
Society for Wildlife Forensics 
Triennial Meeting 
May 22 - 25, 2012 
Jackson Hole, WY 
http://www.wildlifeforensicscience.org/ 
 
AFTE 2012 
43rd Annual Training Seminar 
June 24 - 29, 2012 
Buffalo, NY 
http://www.afte.org/ 
 
Inter/Micro 2012 
Chicago, IL 
July 9 13, 2012 
http://www.mcri.org/home/ 
 
IAI 97th Educational Conference 
Forensics in Phoenix 2012 
July 22 - 28, 2012 
Phoenix, AZ 
www.theiai.org 
 
Midwestern Association of Forensic Scientists 
41st Annual Meeting 
September 24-28, 2012 
Milwaukee, WI 
www.mafs.net 
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NORTHWEST SPRING AMUNORTHWEST SPRING AMUSEMENTSSEMENTS  
San Francisco International 

Beer Festival 
April 28 

San Francisco, CA 
http://www.sfbeerfest.com 

 
 
 
 
 
 
 
 

Fish Taco Cook-Off 
May 5th 

Lincoln City, OR 
http://www.oregoncoast.org/fish-

taco-cook-off 
 
 
 
 
 
 
 
 
 
 

Rockaway Beach Pirate Festival 
June 22-24 

Rockaway Beach, OR 
www.rockawaybeach.net 

Pony Express Days 
May 25-June 2h 

Eagle Mountain, UT 
eaglemountain.com 

 
 

Montana Mule Days 
June 8-10 

Hamilton, MT 
http://www.montanamuledays.com 

 
 
 
 
 
 
 
 
 
 

 
Jackalope Days 

June 9 

Douglas, WY 
www.jackalope.org 
 
 



Spring 2012 

                                                           Page 52 Crime Scene         Vol 38/2 

Forensic Science Puzzler 
Court Edition 

by Jennifer Malone 
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Across 
 

2. The postponement of legal pro-
ceedings in a courtroom until a later 
date. 
 
4. Statement made in court by one 
accused of a crime with regard to 
guilt or innocence. 
 
5. A person who is charged with a 
crime; the defendent. 
 
8. The record of cases on a court's 
calendar. 
 
11.   Facts or evidence which are al-
lowed in the court record to help de-
termine guilt or innocence. 
 
14.   A request made to the judge for 
a judgment, such as for a continu-
ance or dismissal. 
 
16.   A group of twelve citizens who 
determine the verdict in a trial after 
hearing the evidence. 
 
17.   The punishment given to the ac-
cused following a guilty verdict. 
 
18.   The finding or answer given to 
the court by the jury. 
 
19.  To be found not-guilty of a crime.  

Down 
 

1.  One who testifies under oath in a 
trial about what they saw or heard. 
 
3.  Taking a case to a higher court for 
review in an effort to overturn a guilty 
verdict. 
 
6.  Facts and materials submitted to 
the court to determine the truth of the 
accusation against the defendant. 
 
7.  The lawyer that respresents the 
government. 
 
9.  A protest by one party in a legal 
case against an action of the other 
party on which the judge makes a 
ruling. 
 
10.  To be found responsible for the 
crime of which one is accused. 
 
12.  Find a defendant guilty of the 
criminal charges against them. 
 
13.  A medical instrument that re-
cords physiological processes simul-
taneously. 
   
14.  The person accused of a crime.  
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CAPTION THIS! 

The best caption submitted for this photo will win a  
$20 gift card of your choice! 

 
editor@nwafs.org 
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CAPTION THIS WINNER! 
Congratulations to our last  

newsletter’s winner: 
 

Matthew Gamette 
Idaho State Police 

 
“After visually identifying the staining,  

the polar bear used the old  
“scratch and sniff” serology protocol" 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Runner up goes to: 
 

Kristina Hoffman 
Washington State Patrol Crime Laboratory 

“That was sure a tasty snack…but what am I 
supposed to do with the peel?“ 
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FREE  
REGISTRATION! 

Got an interesting technical note, informative article  
or research project? 

 
Make a submission to the NWAFS newsletter, and you could win FREE 

REGISTRATION to an upcoming NWAFS meeting! 
 

The officers vote for the “Best Independent Newsletter Submission” once 
per year and award a FREE REGISTRATION to the winner. 

Help keep the NWAFS newsletter interesting and informative by 
sending your submissions to: 

 
Jeff Jagmin, NWAFS Editor 

Jeff.Jagmin@wsp.wa.gov  
2203 Airport Way South 

Seattle, WA 98134 
206.262.6109 

NWAFS REGISTRATION 

THIS COUPON NOT VALID FOR FREE REGISTRATION 
ONLY ONE WINNING AUTHOR PER SUBMISSION 

EXPIRES 3 YEARS FROM AWARD 

ADMIT ONE 

FREE! 


