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 Article Original Article

Preservation Methods and the Degradation of Dust 
Print Lifts

 Article

Marcy Hendricks
MS Crime Scene Investigation candidate at The George Washington University, Washington, DC

Introduction
By providing law enforcement and investigation 
agencies with a method in which to collect 
dust print impressions, the development of 
the electrostatic dust print lifter (ESDL) has 
significantly improved the ability to document 
and collect dust impression evidence during 
crime scene processing [1]. In the field of 
crime scene investigation and footwear 
impression evidence, it is widely recognized 
that photography is the only certain method 
for preserving the detail of a electrostatic lifted 
dust impression [2]. 

Photographing dust print lifts immediately 
is especially important because they inherently 

degrade over time; one of the largest problems 
investigators have encountered with the use 
of the ESDL is the fragile nature of the dust 
print lift [3]. Anything brushing against the 
impression could obscure the image or remove 
parts of it, which also remains a problem 
throughout the life of the print in storage [3]. 
Further, the Mylar film used to collect the 
impression naturally attracts excess dust [3].

Despite the consensus that the most 
beneficial way to preserve the quality of dust 
print lifts for future examination purposes 
is immediate photography, there has been 
minimal research to suggest the best physical 
storage methods [2]. Arrowhead Forensics 

Original Article

In this study, the author examined the different types of physical preservation methods for dust print lifts. 
Dust impressions were collected with Kinderprint’s electrostatic dust print lifter and documented at one 
week intervals with examination quality photography. Results indicated that storing dust print lifts taped to 
the top of cardboard mailing boxes produced the least amount of degradation to the print. Further, exami-
nation quality photography is widely heralded as the only sure method to maintain the detail of a freshly 
lifted dust impression. Therefore, the results of this study also illustrated the damaging effects of short term 
storage on dust print lifts and highlighted the importance of immediate photography upon collection of dust 
impressions.
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recommends storing the dust print lift in an 
A-5031-F manila lift folder, as provided in their 
Arrowhead Stat-Lift Kit. Evident Crime Scene 
Products suggests using one of their film and 
cast boxes for preserving dust print lifts, which 
they sell separately. Recommendations from 
footwear impression evidence professionals 
include the use of folders and shallow boxes [4]. 

The Scientific Working Group for Shoeprint 
and Tire Tread Evidence (SWGTREAD) has 
published standards as a guide for lifting 
footwear impression evidence. They maintain 
that because electrostatic lifts retain a charge, 
packaging lifts in cardboard boxes or plastic 
bags should not be utilized [5]. Instead, 
SWGTREAD recommends storing lifts 
in individual clean file folders [5]. In sum, 
professional opinions vary on the physical 
storage methods for lifted prints, but there is 
a general agreement that dust print lifts should 
be photographed prior to storage and plastic 
containers should not be utilized [4].

In order to determine the best physical 
storage method for dust print lifts, a 35-
day study was conducted using four storage 
methods: folders, boxes, mailing tubes, and 
polyethylene plastic envelopes. 

Materials and Methods
Law enforcement agencies are known for 
employing unused pizza boxes and other 
cardboard containers to store dust print lifts, 
despite SWGTREAD’s recommendation 
against the use of cardboard materials [5]. 
Evident Crime Scene Products sells pre-sized 
boxes, but generic cardboard boxes serve the 
same purpose. Manila folders are also widely 
used as a storage method for dust print lifts 
and recommended by SWGTREAD and other 
footwear impression evidence and crime scene 
professionals [5, 4, 6]. The folders should be 
of the quality of finished paper stock, like 
file folders, which can be purchased through 
Arrowhead Forensic Products or any office 
supply store [4]. 

Storage tubes are not generally used by law 
enforcement for shorter lifts (less than 12 in. long) 
because the rolling of the film inherently creates 
damage to the dust print lift [6]. However, for the 
purposes of this study and because research is so 
lacking on this topic, storage tubes were used to prove 
or dispel their lack of preservation performance. 

Although plastic generally attracts more dust 
than cardboard and is discouraged as a storage 
method, the poly envelopes used in this study 
were branded as anti-static [4]. 

Materials List
• Electrostatic Dust Print Lifter 

manufactured by Kinderprint Co., Inc.
• Electrostatic Lifting Film manufactured 

by Evident Crime Scene Products
• Generic white uncoated computer paper
• Converse Chuck Taylor All-Star shoe, 

women’s size 8 (right)
• Scotch Magic transparent tape
• Generic duct tape
• Generic black poster board
• Black six-inch scale
• Avery white labels
• Maglite LED 3-cell D flashlight 
• D3100 Nikon camera with 18-55 mm lens
• Tripod
• Storage materials:
• Heavyweight manila file folders 

manufactured by Staples
• White mailing tubes, 3 in. x 15 in. (7.6 cm x 

38.1 cm), manufactured by Staples
• White corrugated document mailing 

boxes, 11.12 in x 8.75 in x 4 in  (28 cm x 
22 cm x 10 cm), manufactured by Staples

• Legal size poly envelopes manufactured by 
Staples

Dust Print Lifting Methods
A total of eight dust print lift samples were 
created, two for each of the four storage 
methods employed. A white piece of plain, 
uncoated computer paper was laid on the 
floor and stepped on by a right shoe. For 
each application, to generate the dust, several 
strides were taken with the shoe before making 
contact with the paper. The paper was then 
placed onto a working surface and covered by 
the Mylar film, with the aluminum side facing 
up [5]. A black positive charge lead was placed 
approximately two inches adjacent to the dust 
impression before turning on the ESDL to 
full capacity and then the red negative charge 
lead was placed on the bottom left corner of 
the Mylar film [1]. A clear static charge was 
observed throughout the film. The film was 
then rolled with a 4 in (10 cm) roller from the 
center out. The ESDL was then turned off and 
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the film was removed from the surface. This 
process was repeated for each of the eight 
samples. 

Dust Print Photography Methods
The samples were photographed weekly for 
five consecutive weeks after the original 
photographs were taken in week 1. The dust 
print lift was immediately photographed in 
a dark room setting upon collection [5]. The 
print was secured to a black board using 
transparent tape, which was then secured to 
a wall using duct tape. The black board was 
utilized to prevent light from striking the 
scale and creating an overexposed image [1]. A 
labeled six-inch scale was placed parallel to the 
print, approximately one inch below [7]. The 
camera was set up on a tripod, with the film 
plane parallel to the print [1]. Using a bracketing 
method of 6 s, 2 s, 2.5 s, and 3 s shutter speeds, 
the individual print was photographed eight 
times at ISO 100 and an f/stop of 11. The prints 
were photographed at each shutter speed, lit at 
an angle once from the left and once from the 
right with the flashlight [1]. The flashlight was 
held parallel to the print at a consistent distance 
of three feet and fanned across the print in a 
lateral motion to create equal lighting, while 
being careful to avoid overexposing the scale 
[5]. The process was repeated for each of the 

eight samples. 

Dust Print Film Storage Methods
Immediately after photographing the print, 
the Mylar film was returned to its respective 
storage container. Samples 1 and 2 were placed 
in manila folders for preservation. Samples 3 
and 4 were placed in Staples brand cardboard 
mailing tubes for preservation.

Sample 3 was rolled shiny side out, toe to 
heel and Sample 4 was rolled shiny side out, 
heel to toe. Samples 5 and 6 were placed in 
generic cardboard mailing boxes. Sample 5 was 
taped with transparent tape, at the corners of 
the print, to the bottom of the box with the 
dust print side facing up. Sample 6 was taped 
with transparent tape at the corners, to the top 
of the box with the dust print side facing down 
[8]. Samples 7 and 8 were placed into separate 
poly envelopes. 

Photographic Analysis Methods
To rate the quality of the photographs for each 
week, a point system for quality and negative 
aspects was adapted from a table created by 
Adams, et al. [8]. The contrast, detail, and 
negative aspects categories were each assigned 
a rating between +2 and -2 for each week; the 
points for each category were totaled for each 
week to develop an overall rating [8]. The point 
system is as follows:1

A +2 rating is very good and is based on 
the subsequent criteria for the three individual 
categories. Contrast: The photograph of the 
dust print shows great contrast, distinguishing 
it greatly from the black Mylar film. Detail: The 
impression edges are observed in great detail. 
Negative Aspects: Stray hairs, fibers, and dust 
particles do not detract from the photograph. 
No markings or scratches are apparent.

A +1 is good and is based on the subsequent 
criteria. Contrast: The photograph shows good 
contrast levels, allowing you to distinguish 
it from the Mylar film. Detail: The dust 
impression edges are observed in good detail 
but not as abundant as +2. Negative Aspects: 
Stray hairs, fibers, and dust particles may exist 
but do not disrupt the print to a great extent. 
Markings and scratches are minimal and do 
not affect the print itself.

A zero rating is average and is based on the 
subsequent criteria. Contrast: The photograph 
shows average contrast levels. It is able to be 
distinguished from the Mylar film but not 
greatly. Detail: The dust impression edges 
show average detail. Negative Aspects: Stray 
hairs, fibers, and dust particles may exist on 
the edges of the print itself but do not disrupt 
the heel and toe area of the print. Scratches 
and markings may exist on the edges of the 
print but do not affect the quality of the print 
significantly.

A -1 is poor and is based on the subsequent 
criteria. Contrast: The photograph shows poor 
contrast levels. It is more difficult to distinguish 
the print from the Mylar film. Detail: The dust 
impression edges show poor levels of detail, 
making the areas of the heel and toe harder 
to distinguish. Negative Aspects: Stray hairs, 

1Note that the dust print lifts were photographed and 
analyzed independently by the author. The author does not 
claim to be a footwear impression evidence professional. 
Ratings were made subjectively based on educational expe-
rience with photography and dust print lifts.
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fibers, and dust particles may exist on the 
middle of the print but do not impede heel and 
toe areas. Scratches and markings may exist on 
the print but do not touch the impression.

A -2 is very poor and is based on the 
subsequent criteria. Contrast: The photograph 
shows very poor contrast levels making it 
very difficult to view the print on the Mylar 
film. Detail: The dust impression edges show 
very poor levels of detail, making points of 
comparison very hard to distinguish. Negative 
Aspects: Stray hairs, fibers, and dust particles 
may exist in the middle of the print, disrupting 
the heel and toe areas. Scratches and markings 
may run through the heel and toe areas.

Results
Using the previously listed rating method, the 
samples resulted in the following overall ratings 
across the 35-day period (Table 1). The overall 
week one rating comes from contrast, detail, 
and negative aspect ratings, added together 

for a maximum rating of +6. The table also 
includes a ranking based on the least amount 
of overall change and highest week six rating.2

Tables 2 to 7 document the contrast, detail, 
negative aspects, and change ratings for each 
of the eight samples over the entire 35-day 
period.3

2Storage methods that tied were given the same ranking 
number.

3The weekly change column documents the change made 
from the previous week, not overall.

Sample 6 showed the least amount of change 
overall, earning the best rating at the end of 
the 35-day period. Figure 1 and figure 2 show 
photographs of sample 6 at week one and week 
six of the study, respectively.4

Sample 4 showed the most amount of 
change overall, earning the worst rating at the 
end of the 35-day period. Figure 3 and figure 4 
show photographs of sample 4 at week one and 
week six of the study, respectively.

While the samples stored in manila folders 
did not result in the best rating overall, they 
were the most consistent with both sample 1 
and sample 2 resulting in an overall -3 change 
throughout the 35-day study. Figures 5 and 
6 show the sample 1 at one and six weeks, 
respectively. Figures 7 and 8 show sample 2 at 
one and six weeks, respectively.

Although the poly envelopes were not rated 
best overall, as they rated low in the negative 
aspects category, it is important to note that 
those samples experienced no significant 

change in the contrast and detail categories. 
Figures 9 and 10 show sample 7 at week one 
and week six of storage, respectively.

In addition to the changes noted between 
week one and week six, the degradation levels 
present in week two illustrate the importance 
of immediate photography. The week two 
photographs represent the conclusion of the 
dust print lifts’ first seven days in storage, 
without interruption. Figure 11 and figure 12 

4All the photographs documenting the dust lifts depict a 
right to left reversal of an impression made by a right shoe.

# Storage Method
Week 1

Overall Rating
Week 6

Overall Rating
Overall Change Ranking

1 Manila Folder +5 +2 -3 3

2 Manila Folder +4 +1 -3 5

3 Mailing Tube +6 0 -6 6

4 Mailing Tube +5 -1 -6 7

5 Mailing Box +5 +2 -3 3

6 Mailing Box +6 +4 -2 1

7 Poly Envelope +6 +3 -3 2

8 Poly Envelope +6 +2 -4 4

Table 1: Overall ratings 
across 35-day test period.
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#
Storage 
Method

Contrast Detail
Negative
Aspects

Weekly 
Change

Notes

1 Manila Folder +2 +2 +1 N/A Marking on left side of  toe 
2 Manila Folder +2 +2 0 N/A Marking through middle

3 Mailing Tube +2 +2 +2 N/A No apparent markings

4 Mailing Tube +1 +2 +2 N/A No apparent markings

5 Mailing Box +1 +2 +2 N/A N/A

6 Mailing Box +2 +2 +2 N/A N/A

7 Poly Envelope +2 +2 +2 N/A Heel has distinct line at 
edge

8 Poly Envelope +2 +2 +2 N/A N/A

#
Storage 
Method

Contrast Detail
Negative
Aspects

Weekly 
Change

Notes

1 Manila Folder +2 +1 +1 -1 More dust particles 
throughout

2 Manila Folder +2 +1 -1 -2 More particles in empty 
spaces

3 Mailing Tube +2 +1 0 -3 Scratch on toe

4 Mailing Tube +1 +2 +2 0 No additional scratches/no 
change

5 Mailing Box +1 +2 +2 0 N/A

6 Mailing Box +2 +2 +2 0 N/A

7 Poly Envelope +2 +2 +1 -1 Scratches along top edge 
of  toe

8 Poly Envelope +2 +2 +1 -1 Scratch along lower heel 
edge

#
Storage 
Method

Contrast Detail
Negative
Aspects

Weekly 
Change

Notes

1 Manila Folder +2 +1 +1 0 N/A
2 Manila Folder +2 0 -1 -1 More dust particles

3 Mailing Tube +2 +1 -1 -1 Additional scratch on toe

4 Mailing Tube +1 +1 0 -3 Dust, fibers, scratch near 
heel

5 Mailing Box +1 +1 +1 -2 More fibers, dust particles

6 Mailing Box +2 +1 +2 -1 More dust particles

7 Poly Envelope +2 +2 +1 0 N/A

8 Poly Envelope +2 +2 -1 -2 Additional scratches on toe



Table 2: Week 1, zero days 
in storage.



Table 4: Week 3, 14 days in 
storage.



Table 3: Week 2, 7 days in 
storage.
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#
Storage 
Method

Contrast Detail
Negative
Aspects

Weekly 
Change

Notes

1 Manila Folder +2 -1 +1 -1 Degradation at bottom heel
2 Manila Folder +2 0 -1 0 N/A
3 Mailing Tube +2 0 -2 0 N/A
4 Mailing Tube +1 0 -2 -1 Degradation of  heel
5 Mailing Box +1 0 +1 0 N/A
6 Mailing Box +2 0 +2 0 N/A
7 Poly Envelope +2 +2 -1 0 N/A
8 Poly Envelope +2 +2 -2 0 N/A

# 
Storage 
Method

Contrast Detail
Negative
Aspects

Weekly 
Change

Notes

1 Manila Folder +2 0 +1 0 N/A
2 Manila Folder +2 0 -1 0 N/A 
3 Mailing Tube +2 0 -2 -2 Significant scratches/

additional dust

4 Mailing Tube +1 0 -1 -1 Additional scratches on heel
5 Mailing Box +1 0 +1 -1 Less detail in particles
6 Mailing Box +2 0 +2 0 N/A
7 Poly Envelope +2 +2 -1 0 N/A
8 Poly Envelope +2 +2 -2 -1 Additional scratches on toe

show sample 1 at week one and week two of 
the study.

Discussion
The sample stored in a mailing box, taped to 
the top of the inside of the box, print side facing 
down, resulted in the best rating over the 35-day 
period. Contrast and detail loss for this sample 
was very minimal, although some additional 
dust particles were seen at the conclusion of 

the study. This result is significant because 
both Bodziak and Gardner recommend storing 
the prints facing up [4, 6]. However, this study 
concluded that the same mailing box produced 
a weaker result when the dust print lift was 
taped to the bottom, lift facing up. Prolonged 
research is needed, without interruption, to 
reach a more definite conclusion for the two 
mailing box methods. Documenting the prints 
at the three-month, six-month, and one-year 

# 
Storage 
Method

Contrast Detail
Negative
Aspects

Weekly 
Change

Notes

1 Manila Folder +2 0 +1 -1 Less detail
2 Manila Folder +2 0 -1 0 N/A
3 Mailing Tube +2 +1 -1 0 N/A
4 Mailing Tube +1 0 0 -1 Additional dust particles
5 Mailing Box +1 +1 +1 0 N/A
6 Mailing Box +2 0 +2 -1 Additional dust particles
7 Poly Envelope +2 +2 -1 -2 Scratches on toe
8 Poly Envelope +2 +2 -1 0 N/A

Table 5: Week 3, 21 days in 
storage.

Table 6: Week 4, 28 days in 
storage.

Table 7: Week 5, 35 days in 
storage.
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Figure 1: Dust lift sample 
6 at week 1 before being 
placed into a mailing box 
for storage.



Figure 2: Dust lift 
sample 6 at week 6 of 
documentation (35 days in 
storage).



Figure 3: Dust lift sample 
4 at week 1 before being 
stored in a mailing tube.
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Figure 4: Dust lift 
sample 4 at week 6 of 
documentation (35 days in 
storage).

Figure 5: Dust lift sample 
1 at week 1 before being 
stored in a manila folder.

Figure 6: Dust lift 
sample 1 at week 6 of 
documentation (35 days in 
storage).
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Figure 7: Dust lift sample 
2 at week 1 before being 
stored in a manila folder.



Figure 9: Dust lift sample 
7 at week 1 before being 
stored in a poly envelope.



Figure 8: Dust lift 
sample 2 at week 6 of 
documentation (35 days in 
storage).
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Figure 10: Dust lift 
sample 7 at week 6 of 
documentation (35 days in 
storage).

Figure 11: Dust lift sample 
1 at week 1 before being 
stored in a manila folder.

Figure 12: Dust lift 
sample 1 at week 2 of 
documentation (7 days in 
storage).
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stages of storage is recommended to obtain 
more definitive results.

The results differed from those found by 
Adams, et al., which concluded that there was 
no significant difference between storing the 
lifts in mailing boxes versus manila folders, 
noting that no deleterious effects were apparent 
[8]. This study concluded that the mailing box 
method (print side out, facing down) rated 
better than the folders. But the methods used 
in this study differ greatly from those employed 
by Adams, et al., leaving a comparison between 
the two results less useful. It can be stated 
that observable changes were made over the 
short, 35-day period in storage, which resulted 
in a distinction between the mailing box and 
manila folder storage methods.

In turn, the samples stored in mailing 
tubes resulted in the worst overall ratings. 
As expected, there were significant scratches 
made when the dust print was rolled onto 
itself to fit into the tube. The Mylar film also 
attracted a considerable amount of additional 
dust particles by the end of the study period. 
This result confirms the hypothesis that 
storing dust print lifts in mailing tubes results 
in significant degradation. This study used 
lifts that were less than 12 inches in width, 
therefore no conclusion can be made about 
the recommendation for storing longer lifts 
in tubes [6]. Further research is also needed to 
definitely prove or disprove SWGTREAD’s 
recommendation for rolling the Mylar film for 
longer lifts and taping together, without the use 
of any container [5].

Dust lifts stored in manila folders were 
shown to have the most consistent results 
overall compared to the other storage 
methods. While the overall rating change for 
the two manila folder samples was the same, a 
significant amount of dust particles contributed 
to a loss of detail in the dust print lifts by the 
end of the 35-day period. Further research with 
longer, uninterrupted study periods is needed 
to produce a more conclusive result of the 
effect of manila folders on the degradation of 
dust print lifts. Future research could also vary 
the method to include pieces of paper between 
the dust print lift itself as a barrier from the 
folder, as recommended by Gardner [6].

The dust print lifts stored in poly envelopes 
showed both negative and positive results worth 
considering. There were significant scratches 

to the impressions, some through the middle. 
However, these scratches seem to be created 
from human error. The poly envelopes have a 
rivet in the front as a part of the closure device, 
which by further inspection continued through 
to the inside of the envelope. Therefore, when 
the prints were stored with the impression 
facing the front part of the envelope, the 
rivet scratched the impression. On the other 
hand, dust print lifts stored in poly envelopes 
resulted in no noteworthy loss to both contrast 
and detail. Dust particles did not increase 
significantly across the print. 

Because no research has shown anti-static 
poly envelopes to be a good or poor method in 
the preservation of dust print lifts, additional 
research can only enhance the results found 
during this study. The use of poly envelopes 
needs to be studied for a longer period of time 
to produce a more conclusive result. The human 
error that occurred in this research study can 
also be eliminated in the future. Despite the 
negatives aspects that were produced by this 
storage method, the positive results warrant 
future study.

When analyzing the prints between week 
one and week two, additional dust particles 
and stray hairs and fibers were observed after 
just seven days in storage. This observation 
clearly illustrates the importance of immediate, 
examination quality photography upon 
collection of the dust impressions. Dust print 
lifts inherently degrade over time and the results 
from this study show that this degradation 
occurs in as little as one week in storage. 

Conclusion
Based on the results produced in this study, 
preserving dust print lifts in mailing boxes, 
taped to the inside of the top with the print 
side down, can be conditionally recommended. 
This method has shown to produce the least 
degradation overall. With additional research, 
this preservation method can be named more 
conclusively as the least degrading. Additional 
research is needed for the three other methods 
as well, to prove them useful for preservation or 
discredit their asserted advantages. The research 
found in this study does show that mailing 
tubes produce harmful results as a preservation 
method. Additionally, the construction of the 
poly envelope produced a harmful result that 
could be avoided in future research. 
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Because dust print lifts inherently degrade 
over time, as illustrated in this study, the 
most important method of preservation is 
immediate, examination quality photography 
upon collection. This study illustrated this 
importance by showing that the original lift 
is altered by additional dust particle and fiber 
accumulation after just seven days in storage. 
Results produced in this study can not only 
be used as a starting point for future research 
regarding physical storage of dust print lifts, 
but as an illustrative way to maintain that 
photography is the best long term preservation 
method. 
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Introduction
Luminol is a presumptive blood reagent used to 
detect trace bloodstains. The authors selected 
this reagent because its sensitivity is known to 
be one part per million making it one of the 
most sensitive of the blood reagents available 
[1, 2]. When luminol is exposed to blood, it 
reacts with the iron-containing heme group 
of hemoglobin and its derivatives to produce 
a faint blue/green chemiluminescent reaction 
[2]. Chemiluminescence is the emission of 
light from a chemical reaction. This reaction 
can be photographed using a film or digital 
camera, tripod, and a long exposure time in 
a darkened location. Luminol has been used 

in forensic applications at least since 1937 [3] 
and comes in various modern trade names and 
proprietary formulations to include BlueStar, 
Hemascein, Lumiscene, and Lumiscene Ultra. 
The latter two combine luminol with another 
chemiluminescent reagent, fluorescein. Though 
fluorescein produces a chemiluminescent 
reaction, it differs from luminol because it 
requires the use of an alternate light source and 
an appropriate filter in order to visualize [2].

In prior studies, researchers tested the 
sensitivity of luminol reaction to bloodstains 
that were left for extended periods on soil [4, 
5, 6, 7]. One previous case report of bloodstain 
detection on concrete tested out to 72 days 

Original Article
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x-shaped pattern was chosen as a means of validating any reaction with possible false-positive properties of 
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following deposition [8]. As noted in a prior 
study, the reactivity of luminol improves as a 
bloodstain ages. This reactivity is due to the 
breakdown of the blood and exposure of the 
heme group [2]. It is also known that under 
ideal conditions, blood over a century in age 
has reacted positively to luminol. In this study, 
the authors set out to determine the physical 
appearance of bloodstains on concrete over 
time and the duration bloodstains could be 
detected on concrete using luminol. The 
bloodstains were fully exposed to the elements 
in a public area of the Denver Metropolitan 
area for almost 15 months. The stains were 
periodically examined and tested using luminol 
to observe changes in sensitivity and identify 
the time frame necessary to render the stains 
undetectable. These results were then compared 
to the results of other similar studies.

Materials and Methods
The test site was a concrete slab located on the 
west side of a two-story building in Aurora, 
Colorado on the campus of the University of 
Colorado Hospital. The test site was shaded 
during the early morning hours and subjected 
to full sunlight the remainder of the day 
because there were no other nearby structures 
to provide shade.

Meteorological data consisting of daily 
minimum and maximum temperatures, 
humidity, and precipitation were obtained 
from the Aurora Hills weather station located 
approximately 4 miles (6.5 kilometers) from 
the test site. Temperature and precipitation are 
plotted in Figures 1 and 2, respectively.

The test site was prepared by constructing 
a grid with individual grid squares measuring 
one foot square (30 × 30 cm). The grid squares 
were marked with string suspended between 
nails placed along the periphery of the test site. 
The overall test site area was 99 ft2 (9.2 m2).

To prepare the test grids, on July 26, 2010 
(day 1) each test grid was stained using 10 ml of 
whole horse blood. The stain was made in an 
x-shaped pattern to control for false-positive 
reactions and gauge any pattern degradation 
during subsequent testing. The surface of the 
concrete slab did contain some irregularities 
such as small chips and craters. When applied, 
the blood naturally conformed to these surface 
irregularities giving each individual grid square 

and bloodstain pattern a unique appearance. 
The primary test grids consisted of 88 grid 
squares. This number of grid squares were 
prepared so that each time tests were conducted 
a fresh grid square could be used.

Initially, there was also a control grid 
composed of 80 grid squares that were treated 
in the same manner at the primary test grids. 
The intent was to shield the control grid from 
full exposure to precipitation by covering it with 
a tarp to prevent direct exposure to rain and 
snow. However, the strong winds associated 
with Colorado summer storms soon worked 
against this plan by repeatedly blowing the tarp 
off the precipitation control grid despite the use 
of heavy stones to weigh it down. As a result, 
the authors decided that any comparative value 
the precipitation control grid might have had 
was compromised and its further use in the 
study was abandoned.

Over the following 15 months, the authors 
periodically documented the appearance of the 
test grids under normal lighting and processed 
grids with luminol. The luminol was prepared 
within two hours of use. The formulation used 
for all luminol reagent treatments was:

• 0.5 g 5-amino-2,3-dihydro-1,4-phthala-
zinedione (luminol)

• 25 g sodium carbonate
• 3.5 g sodium perborate
• 500 ml distilled water

Prior to each application, a known source of 
blood was tested as a positive control to ensure 
the reagents were working properly. An area of 
the concrete slab outside the testing grid was 
also treated with the reagent to test for any false 
positive reactions. No false positive reactions 
were developed.

Photographs were taken using a Nikon D2x 
digital single lens reflex camera with a Nikon 
17-35 mm f/5.6 wide-angle zoom lens. The 
luminol exposures were timed using a watch 
and an electronic shutter release with the camera 
on the bulb setting and supported on a sturdy 
aluminum tripod. To minimize the effect of 
artificial light contamination from nearby light 
posts, the camera and tripod was covered with 
an opaque cloth, however, minor light leaks 
were unavoidable. All luminol exposures were 
done with the aperture wide open at f/5.6. The 
length of the exposure was varied depending 
on the strength of the luminol reaction, which 
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will be discussed in further detail below. These 
tests were repeated until there was no detectable 
reaction to luminol.

A Sony model DCR-HC28 video camera 
with “Night Shot Plus” low light technology 
was also tested to capture the luminol reaction, 
but abandoned after very poor results. 

Weather Conditions
The authors were unable to locate previous 
published studies on the direct results of 
precipitation and temperature to the rate 
of dilution and degradation of bloodstains 
on concrete in outdoor environments. It 
seems apparent that precipitation can dilute 
bloodstains and changing temperatures can 
break down molecular structures. In this study, 
the blood was poured onto a porous surface 
and left unprotected from normal weather 
conditions over all four seasons. The concrete 
proved to be relatively non-absorbent surface. 
The original deposition of blood stayed 
predominantly on the surface until subjected 
to further dilution by rain. It is unknown if 
the duration of detectability would change if 
the testing area were located in areas subject 
to consistently higher or lower temperatures, 
humidity, and precipitation. During the course 
of this study, the testing area received less than 
19 inches of precipitation. Figures 1 shows a 
plot of the average high and low temperatures 
during the test period. Figure 2 shows the 
monthly precipitation.

Results
Visible Stains. As the original bloodstains 
faded and were washed off by rain, they left 
behind an outlined image of the original 
x-shaped bloodstain. This appears to indicate 
that despite the volume of blood present, 
the stain failed to penetrate the concrete 
immediately below the original deposition. 
However, as the rain washed the blood away 
from the original stain, the diluted blood 
stained the surrounding concrete. This resulted 
in an outlined image of the original stain 
(Figure 3).

With time, the weathering washed away the 
original surface deposition of blood and the 
stains left in the concrete became increasingly 
faint. Figure 4 shows the progression of grid 
5M from day 1 to day 376 under normal 
lighting. The visits to the site were more 
frequent during early stages of the study 
when the visible changes to the pattern were 
more rapid and became less frequent as the 
difference was less dramatic. By day 6, the dried 
blood volume on the surface of the cement had 
already largely washed away and left only the 
outline described above. This outline persisted 
until day 95, by which time there was only a 
faintly visible outline remaining. Under normal 
lighting a ghost image of the stains did persist 
until the end of the study at day 428. However, 
for all practical purposes those stains were only 
recognizable because of their repeating pattern 
and because their location and size were known 



Figure 1: Average monthly 
minimum and maximum 
temperatures during the 
test period.
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to the authors. Recognition of these stains as 
blood, under normal lighting in a true crime 
location would become difficult soon after the 
surface stain was washed away, by day 6 in this 
study. Realistically, in a crime scene the variable 
shape and distribution of various bloodstain 
patterns and other non-blood staining agents 
would only further complicate their visual 
detection.

The rapid visible changes to the stains early 
in the study are largely attributable to the 
rainfall they were being exposed to during the 
first 15 days of the study. Table 1 shows the 
daily rainfall for days 1 through 15.

Luminol Reactivity. Visible luminol 
reactions were observed beginning on day 14 
until day 295. However, the original x-shaped 

stain was only apparent until the testing done 
on day 156. These reactions became weaker 
with time and required increasingly longer 
exposures to document photographically. At 
day 295, there were only faint spot reactions.

At day 375, a visible reaction could no 
longer be detected photographically, although 
attempts continued through day 428 with 
exposure times up to 310 seconds with no 
apparent results. It was later determined that 
image enhancement (discussed below) could 
extend the detection of the x-shaped reaction 
to day 295.

Extension of Photographic Detection 
through Image Enhancement. It was 
discovered that the very faint and seemingly 
blank images from day 295 to 375 did contain 

Figure 2: Total monthly 
precipitation during test 
period.

Figure 3: The image of 
grid 6L on the day the 
blood was deposited (a) 
compared with the same 
grid on day 5 (b) after 
having been rained on. 
This illustrates how the 
original stain was outlined 
by the diffusion of the 
stain into the surrounding 
concrete. A careful 
comparison will show that 
the outline is true to the 
original shape of the stain 
and retains many fine 
details.
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Figure 4: Appearance of 
bloodstains in grid 5M 
from day 1 to day 376. 
Starting on the upper left 
and proceeding by rows, 
the images are for:
Day 1, Day 2, Day 4,
Day 6, Day 9, Day 10,
Day 13, Day 15, Day 26,
Day 34, Day 43, Day 95,
Day 158, Day 376.
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faint exposures from the luminol reaction 
that were not discernible in the image without 
additional post-processing. It was also found 

that the visible reactions from day 156 could 
be significantly enhanced using the same 
technique. The use of image processing 
software to enhance evidentiary photographs 
in crime scene investigation can be subject to 
challenge since it could introduce artifacts. 
However, in this case the authors believe there 
is evidence to suggest that image processing 
of chemiluminescent reactions can be 
scientifically sound and a specific procedure is 
suggested.

Figure 5a shows an image of grid 7V taken 
on day 46 under visible light. The exposure 
in Figure 5b was 5 minutes long, yet there is 
no apparent reaction visible that could be 
associated with the known stain. When post-
processing in Adobe Photoshop using the 
levels tool (Figure 5c), the chemiluminescent 
reaction becomes very clear and distinct. 
Because the original stain was documented 

Table 1: Daily rainfall totals 
from day 1 to 15.

Figure 5: The upper left 
image (a) shows grid 7V on 
day 46 under visible light. 
The upper right image 
(b) shows the same grid 
while processed using 
luminol under a long 
exposure. The lower left 
image (c) is the same as 
the second image, but 
has been processed in 
Adobe PhotoShop using 
the levels tool to reveal 
the faint luminol reaction. 
The lower right image 
(d) shows the original 
deposition of blood as 
photographed on day 1 for 
comparison to the luminol 
results.

Day Rainfall (cm) Rainfall (in)
1 0.00 0.00
2 0.25 0.10
3 0.00 0.00
4 0.00 0.00
5 0.33 0.13
6 0.64 0.25
7 0.00 0.00
8 0.00 0.00
9 0.08 0.03
10 2.11 0.83
11 0.08 0.03
12 0.00 0.00
13 0.00 0.00
14 0.00 0.00
15 0.03 0.01
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when produced, we can compare the enhanced 
image to the original visible bloodstain 
from day 1 (Figure 5d). This side-by-side 
comparison clearly shows that the enhanced 
image is revealing actual data recorded by the 
camera sensor from the luminol reaction. The 
shape and size of the original stain are clearly 
visible and refute the possibility that the image 
enhancement is producing some type of artifact 
or enhancing data unrelated to the luminol 
reaction. However, the diffusion of the blood 
around the original stain, as discussed earlier, 
creates a background that would not be easily 
distinguished from that of the original stain 
without the prior photographs for comparison.

This image enhancement technique was 
used to reveal the x-shaped pattern on an 
image taken up to 295 days after the original 
deposition. This can be seen in Figure 6, which 
shows grid 4S on days 1 and 295 under normal 

lighting, the unenhanced photograph of the 
luminol reaction exposed for 340 seconds, and 
the same image enhanced to reveal the x-shaped 
reaction. After 295 days, there were areas that 
showed a blue glow, but these reactions no 
longer showed the x-pattern of the original 
bloodstains.

The enhanced image at 295 days is much 
less complete than the previous example. 
However, the overall x-shape is visible and 
close inspection will reveal some details of the 
original stain’s shape are still discernible.

The authors would caution that these results 
was not the intent of the study and may not be 
sufficient to support the use of this technique 
in actual casework. Nonetheless, the results are 
highly encouraging and support the idea that 
enhancement of images of chemiluminescent 
reactions could be a valuable tool if fully 
investigated and documented to fully identify 



Figure 6: The upper left 
image (a) shows grid 4S 
on day 295 under visible 
light. The upper right 
image (b) shows the same 
grid while processed using 
luminol under a long 
exposure. The lower left 
image (c) is the same as 
the second image, but has 
been processed in Adobe 
Photoshop CS6 using the 
levels tool to reveal the 
faint luminol reaction. 
The lower right image 
(d) shows the original 
deposition of blood on day 
1 for comparison to the 
luminol results.
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its limitations. The technique could also be 
used on images with visible chemiluminescent 
reactions to bring out additional details.

Recommended enhancement procedure. 
After experimenting with various options, the 
authors found that the simplest method for 
enhancement in Adobe Photoshop CS6 was to 
make an adjustment layer using the levels tool. 
Figure 7 shows a cropped screen shot from 
Photoshop with the relevant tools highlighted 
for reference. To make the enhancement, 
open the desired file in Photoshop. From 
the Adjustments menu, select the Levels tool 
(highlighted in red). This creates an adjustment 
layer that can be seen in the Layers menu below 

it. The importance of the adjustment being on 
its own layer is that any changes made on that 
layer are not directly altering the original image 

in the background layer. This means that the 
adjustment layer can be turned on, turned off, 
or deleted without altering the original image.

The levels tool that appears to the left of 
the adjustments tab is what is then used to 
make the enhancement. First, click on the icon 
highlighted in yellow that calculates a more 
accurate histogram. The histogram is the graph 
that dominates the levels tool window. This 
graph plots the intensities of colors along the 
y-axis and the tonal range along the x-axis. 
The tonal range runs from zero (pure black) 

Figure 7: A cropped 
screen shot from Adobe 
Photoshop showing the 
adjustments, layers, 
and levels tool. The 
levels selection icon is 
highlighted in red. The 
icon highlighted in yellow 
calculates a more accurate 
histogram. The slider 
controls on the histogram 
are highlighted in blue.

Figure 8: A cropped screen 
shot showing how the 
levels tool was used for 
image enhancement. The 
histogram was changed 
from RGB to Blue, which 
was highlighted in red. 
The right most slider was 
moved to the right side of 
the histogram, which was 
highlighted in blue.
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to 255 (pure white). Because the image being 
enhanced was predominantly dark, the graph 
in Figure 7 is weighted to that side of the graph. 
The remainder of the histogram indicates little 
or no pixels at those values.

By default, the histogram is displayed in 
RGB (red-green-blue) mode. It was found that 
selecting the blue layer from the pull-down 
menu (highlighted in red) produced better 
results since the light from the luminol reaction 
is primarily bluish. Finally, when adjusting the 
histogram sliders highlighted in blue (Figure 
7 and Figure 8), the goal is to eliminate the 
portions of the histogram that lack color 
data. In the case of the example image, this 
was accomplished by simply sliding the right 
most slider until it met the right edge of the 
histogram (Figure 8). The adjustment then 
mathematically maps all the values between 
the sliders across the entire tonal range from 
0 to 255 [1]. The values between the sliders are 
linearly expanded across the entire tonal range. 
This is what results in higher contrast image 
and makes the faint luminol reaction visible 
against the background.

The result can be seen in the post-adjustment 
histogram (Figure 9), which shows what is 
sometimes referred to as a combed histogram 
due to its resemblance to the teeth of a hair 
comb. The gaps in the histogram are the result 
of the expansion of a narrow range of data. All 
values at or below the left slider are mapped 
to pure black (0) and all the values at or above 
the right slider are mapped to pure white (255). 
This does mean that a small number of pixels 
outside the sliders could be mapped directly 
to 0 or 255, resulting in the loss of that data. 
However, if adjusted properly the lost data 
should represent only a very small number of 
pixels and should not significantly affect the 
final image. In fact, truncating a few very high 
value outlying pixels is typically necessary in 
order to obtain the best contrast for the bulk 

of the pixels. This is why the sliders need to be 
manually adjusted to select for the bulk of the 
values in the histogram as opposed to clicking 
on the auto adjustment. The auto adjustment 
does not truncate any pixels, resulting in a 
lower contrast adjustment that will likely be 
insufficient for these purposes. 

This technique was also successfully 
accomplished using GIMP 2.8 (GNU Image 
Manipulation Program), a freely distributed 
program. The only noteworthy difference 
is that GIMP does not perform the levels 
adjustment in a separate layer, therefore 
altering the original image. This should not 
be a problem as long as the enhanced image is 
saved under a new file name and the original 
image is maintained. GIMP is available for 
download from www.gimp.org with support 
for Microsoft Windows XP and Vista, Linux, 
and Mac OS X operating systems.

Though the technique described above 
proved effective for the authors, other 
researchers may discover other useful 
techniques. Additionally, other image editors 
may offer different tools. Full-resolution, 
unenhanced tif files of Figure 5b and Figure 
6b are being included with the Supplemental 
Materials for this article. The images will be 
available on the ACSR website (www.acsr.org) 
for anyone who wishes to download them to 
try the above described image enhancement 
themselves or attempted other enhancement 
techniques.

Discussion
Comparison to Prior Studies. A commercial 

fertilizer containing dried blood was studied 
in Washington State [2]. The study found that 
the blood was detectable with luminol a year 
after being deposited. In an ongoing study 
being conducted at the Highlands Ranch Law 
Enforcement Training Facility south of the 
Denver metropolitan area, blood was deposited 
on soil and processed with luminol after 1, 2, 4, 
6, and 8 years with visible positive results [4, 5, 
6, 7]. It is noteworthy that after 24 months, the 
reaction on the surface soil had diminished and 
a better result was obtained by scraping away a 
thin layer of the soil before the application of 
luminol. It was proposed that this was due to 
filtration of the blood into the soil and/or wind 
erosion of the topsoil.

In our study, the detection of bloodstains 



Figure 9: A cropped screen 
shot showing the resulting 
histogram after being 
linearly expanded across 
the entire tonal range.
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was not possible when attempted at 428 
days, even with the application of image 
enhancement tools. The blood in soil studies 
described above and the current study on 
concrete were conducted within ten miles of 
each other and the weather conditions were 
very similar. The authors believe there are two 
likely explanations for why the bloodstains 
on concrete were detectable for such a short 
period compared to the prior studies on other 
mediums.

First, unlike the soil experiment, the authors 
could not just scrape off a layer of the concrete 
when a reaction was poor. This introduces the 
possibility that the stains could be penetrating 
deeper into the concrete, but any reaction to 
the luminol was masked by the concrete above. 
However, the porosity of concrete relative to 
blood absorption has not been reported in 
the forensic literature. It is possible that the 
bloodstains could not penetrate beyond the 
surface layer of the concrete and were thus 
more susceptible to the forces of nature than 
blood in soil.

Second, concrete has a higher capacity to 
absorb and retain heat than soil. As a result, it 
is possible that the increased heat and longer 
exposures to heat could be denaturing the 
heme group in the blood and rendering it 
undetectable to luminol.

Conclusions
Bloodshed is a common event during violent 
interactions. When bloodshed occurs out-
doors, the blood is susceptible to a variety of 
environmental processes that can damage or 
destroy its evidentiary value. Delayed report-
ing or discovery of a crime scene adds to the 
destructive potential of these processes. This 
study documented the fading process of a 10 ml 
bloodstain on concrete and found that under 
the test conditions stains became faint outlines 
by about 3 months. These faint stains were vis-
ible under normal lighting but, no longer re-
sembled bloodstains and could easily be over-
looked by investigators had this been a crime 
scene. Therefore, it is important for investiga-
tors to note even faint discolorations in an old 
crime scene and conduct additional chemical 
tests for the presence of blood.

This study also demonstrated the feasibility 
of using luminol to detect blood on concrete 

that was fully exposed to the elements for at 
least 5 months after deposition without any 
need for image enhancement. However, after 
5 months the reaction was too faint to be 
visible without image enhancement. This made 
proper photographic technique and controlling 
ambient light very important.

Chemiluminescent blood reagents, like 
luminol, are designed for application to small 
specific areas. Large outdoor search areas 
pose significant challenges to the crime scene 
investigator due to the need for application 
over numerous small test areas, light control, 
and cost. As the visible stains became faint and 
the luminol reaction less obvious, the need for 
reliable witness information about the specific 
location of a stain is increasingly critical.

Finally, the results of image enhancement 
by histogram expansion appear to be a reliable 
technique, if properly applied. Readers are 
cautioned that they would need to be prepared 
to explain and defend the nature of such 
enhancement if it is intended for use on actual 
evidence. We also encourage others to conduct 
similar experiments in their area to determine 
what climate and environmental factors 
may affect blood detection from outdoor 
environments.
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• Spreadsheet with unabridged weather data 

for test period.
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2014
Conference

February 11-13, 2014

2014
Presentations and workshops in development 

for the 23rd Annual International Training 

Conference in Houston, Texas include:

• Is there an app for that?

• Panel discussion on how to write a book

• Saturation workshop

• Bloodstain pattern analysis workshop

• Low light crime scene photography

• Using Sketch-Up to model crime scenes

• Shooting reconstruction workshop at the 

Montgomery County Sheriff Office Range

• Scene context

• Certification test preperation course for 

the IAI Crime Scene Reconstruction 

Certification

• And many more...maybe even one from you.

And the not to be missed Last Piece Society, 

an informal forum where anyone can present 

a case and get feedback from a room full of 

highly experienced crime scene investigators.

All of this at the beautiful  La Torreta Lake 

Resort and Spa featuring everything from 

a relaxing spa to a day on the golf course.

Go to www.acsr.org/conference for information and 

registration. Contact Conference Chair Celestina 

Rossi, rossi@acsr.org, with your proposals for 

presentations, workshops, and Last Piece Society.  

www.ACSR.org
Houston



www.acsr.org J Assoc Crime Scene Reconstr. 2013:19(2)Appendix B

2014
Conference



J Assoc Crime Scene Reconstr. 2013:19(2) Appendix C www.acsr.org

September 16-20, 2013
Bloodstain Pattern Analysis II
Bernalillo County Sheriff’s Office
Albuquerque, NM
Bevel, Gardner & Associates, www.bevelgardner.com

October 7-11, 2013
Bloodstain Pattern Analysis II
Maricopa County Sheriff’s Office
Phoenix, AZ
Bevel, Gardner & Associates, www.bevelgardner.com

December 9-13, 2013
Bloodstain Pattern Analysis I
Pueblo County Sheriff’s Office
Pueblo, CO
Bevel, Gardner & Associates, www.bevelgardner.com

March 24-28, 2014
Bloodstain Pattern Analysis I
Norman, OK
Bevel, Gardner & Associates, www.bevelgardner.com

June 16-20, 2014
Death Scene Investigation
Norman, OK
Bevel, Gardner & Associates, www.bevelgardner.com

August 18-22, 2014
Bloodstain Pattern Analysis II
Norman, OK
Bevel, Gardner & Associates, www.bevelgardner.com

Visit www.acsr.org for more training announcements.
If you are an ACSR member and would like your training classes announced in the 
Journal and online, e-mail editor@acsr.org and webmaster@acsr.org.

Training
Opportunities
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ACSR Library 
Requests

At the 2011 Annual Training Conference the Board of Directors 
appointed Tom Adair as the ACSR Librarian. The Librarian is there 
to assist members in researching topics, specific articles, and study 
materials for the Crime Scene Reconstruction Certification exam by 
managing the ACSR Library. 

The Librarian is currently maintaining an ever-growing collection of 
forensic science articles that currently exceeds 2,500 individual articles 
from a wide variety of sources. Members may request searches of the 
collection based on a specific topic.

The Librarian is also maintaining two copies of the following texts 
that have been purchased for loaning to members studying for the 
International Association for Identification CSR Certification Exam. 
Members must meet the certification requirements and intend on 
applying to take the exam within six months of requesting materials. 
The Association will pay to ship the books to you; however, members 
will be responsible for costs associated with returning the materials. 

CSR Certification Reference Texts

• Bevel T, Gardner RM. Bloodstain Pattern Analysis: With an 
Introduction to Crime Scene Reconstruction. 3rd Ed. Boca Raton 
(FL): CRC Press, 2008.

• Walton RH. Cold Case Homicides: Practical Investigative 
Techniques. Boca Raton (FL): CRC Press, 2006.

• Haag LC. Shooting Incident Reconstruction. Amsterdam: 
Elsevier Academic Press, 2006.

To Make a Request
To request a copy of an article, articles relating to a topic, or one of the 
CSR study books please contact Tom Adair at librarian@acsr.org. 

To Make a Donation
The association is always interested in accepting donations of your used 
books or articles for the benefit of the members. Donations can be 
made in both electronic and paper formats. Those wishing to make a 
donation can contact Tom Adair at librarian@acsr.org for instructions.
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ACSR Research 
Grants

In accordance with Article Three, Section II of the Bylaws of the 
Association for Crime Scene Reconstruction, there is research grant 
money available for qualified individuals.

Research grant monies up to $500.00 (U.S.), contingent upon 
available funds, are accessible to all members in good standing including 
provisional and student members. Grants may also be awarded to 
non-member students currently enrolled in forensic science or similar 
programs. The President-Elect shall assign a qualified mentor to 
provide guidance to non-member students.

Criteria
Grant applicants must be conducting original research in the area 
of crime scene reconstruction and complete the research within a 
12-month period following the grant award. Upon completion of the 
research, the awarded applicant must submit the completed research for 
peer review and publication in the Association Journal. If the awarded 
applicant attends the annual ACSR conference, the awarded applicant 
must present the research findings to the general membership.

Application Procedure
Grant applicants shall submit a letter (written or email) requesting the 
grant to the standing President-Elect of ACSR. Letters shall be presented 
as research proposals and shall detail clearly and systematically the plan 
of scientific inquiry. 

Grant applicants preparing their letters shall offer an objective for 
the project in the form of a research problem, address the problem’s 
significance, delineate the scientific methods and procedures they will 
utilize to answer the research question, present a timetable for the 
research, and provide an estimate of costs for the research. 

Letters should detail current knowledge in a given area, speak to 
knowledge gaps, if any, and specify the plan for addressing the gaps 
or furthering the knowledge related to the problem. Grant applicants 
shall identify the project director or lead investigator as well as the 
applicant’s organization or institution.

Grant applicants should include in the letter the reasons for choosing 
standard or nonstandard research methods, provide reviewers with 
information about potential difficulties related to the research, and 
present sufficient delineation of the applicant’s understanding of the 
research. 

Grant applications shall be peer reviewed through individuals 
assembled by the President-Elect. Reviewers shall evaluate each 
application using a competitive grant process. Based on recommendations 
from the President-Elect, the Board of Directors shall award grants 
based upon the strength and relevance of the research.
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The Journal of the Association for Crime Scene Re-
construction is a peer reviewed forensic journal that 
will accept original material that relates to crime 
scene reconstruction or are deemed of interest to the 
members of the Association. Articles generally fall 
into one of the following categories:

Original Article:  Manuscripts submitted for 
peer review that provide original information 
on techniques, methods, or theory of crime 
scene reconstruction, original research, case 
studies, or aspects of forensic study as they 
contribute to reconstruction. Papers should be 
approximately 1000 words or more in length.

Forensic Workshop:  Manuscripts for brief 
papers submitted for peer review that de-
scribe practical methods, equipment tutorials, 
or practical scene processing tips that relate to 
forensic study or aspects of crime scene recon-
struction. Unlike original articles, Forensic 
Workshop articles can describe non-original 
topics that serve an educational role for the 
membership.

Research/Technical Notes:  These are very 
short articles that document some aspect of 
research or unusual observation at a crime 
scene that contributes value to the field. These 
papers generally involve a topic that is too 
brief to yield a full-sized article.

Letters:  Brief communications regarding 
previously published work, the business of the 
association, book reviews, or general informa-
tion relating to crime scene reconstruction. 
These articles are not peer reviewed, but are 
printed at the discretion of the Editor.

Original material is defined as work that has not 
been previously published and is not under consid-
eration for publication by another publication. Sub-
mission of original material to the Journal implies 
that it is original material and grants publication 
rights to the Association for Crime Scene Recon-
struction (ACSR), if approved.

All manuscripts should include a title, author’s 
name, abstract of 150 words or less, the main body 
of the manuscript, and references. The abstract is 
a brief summary of the key points of the article. 
Authors are encouraged to also include a list of 
suggested keywords, however, the final list of 
keywords is at the discretion of the Editor.

The body of the manuscript should be organized 
in a logical flow that best communicates the 
material. For original research this should include a 
statement of the purpose of the research, hypothesis, 
materials, procedures, results, and conclusions. 

Original research should be described in sufficient 
detail to allow others to repeat the experiment to 
verify results. However, peer review does not require 
actual repetition of the experiment.

Peer Review Process
Peer review and editorial review of manuscripts 
is generally completed within three months of 
submission. The review process involves the 
submission of a redacted manuscript to at least 
three peer-reviewers selected by the Editor who 
are qualified to review the subject matter of the 
manuscript. The Editor maintains an Editorial 
Review Board to perform most reviews, but also 
retains the right to use reviewers who are not on this 
list for the purpose of avoiding conflicts of interest, 
seeking specific areas of expertise, or evaluation of 
new reviewers. In all cases the Editor will endeavor 
to maintain the anonymity of the author and the 
reviewers. Submissions written by the Editor will 
require the assignment of an acting-Editor who will 
carry out the entire review and acceptance process 
in the same manner.

Acceptance of material for publication occurs 
only after the review process is completed and 
appropriate revisions have been made and accepted 
by the author. The final acceptance and timing of 
the publication is at the discretion of the Editor. The 
primary author must include his or her full name, 
affiliation, contact address, phone number, or e-mail 
with the submitted manuscript. 

Reprint of Articles
The Journal will permit reprinting of articles based 
upon the wishes of the author. Such permission may 
be expressed through a Creative Commons licensing 
(see below), however, in cases where all rights are 
reserved or the article will be altered in some way 
in the new publication, the author will have to 
agree to the reprint in writing to the Editor.  The 
Editor will in turn provide written authorization to 
the publication requesting the reprint. E-mails are 
accepted as written communication when received 
from a known e-mail address.

In some cases, the Journal may re-print an article 
that has been previously published in another 
publication. In such cases, the submitting author 
must include written authorization from the original 
publication’s editor giving permission to reprint the 
article. The letter must contain the original article 
citation and author information. Final discretion 
regarding reprinting articles resides with the Editor.

Copyright and Access
Authors can choose from the following two options 
for publication of their article. In either case, the au-
thor retains copyright with unrestricted publication 

Submission 
Guidelines
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rights granted to the Association for Crime Scene 
Reconstruction.

1.  Not published for public access. This is the 
more restrictive access option and is intended 
for articles that are of a sensitive subject 
matter that is not appropriate public access.  
However, an author can also choose this 
option if he is uncomfortable with option 2.
2.  Open Access publication (available to the 
public free of charge) distributed under the 
terms of the Creative Commons Attribution-
Noncommercial-No Derivative Works Li-
cense (http://creativecommons.org/licenses/
by-nc-nd/3.0/) which permits noncommercial 
use, distribution, and reproduction, provided 
the original work is properly cited and is not 
altered, transformed, or built upon.

Format for Submissions
The Journal will only accept electronic submissions 
for publication. Files larger than 5MB should be 
submitted on a CD. Smaller submissions can be sent 
via e-mail to the Editor. Electronic submissions 
should be written in 12pt. font and saved in 
Microsoft Word, Word Perfect, or generic word 
processing format (e.g. doc, docx, wpd, or txt).

Table and Charts
Tables and Charts should be submitted as separate 
files.  Accepted formats include doc, docx, and xcl.

Images
Images should be submitted in the highest available 
resolution and already cropped, if appropriate. The 
Editor will resize the image to a size and resolution 
appropriate for the article. Accepted file formats 
include tif, jpg, psd, and ia. The image files should 
be submitted separate from the article since the 
article will need to be formatted for the layout of 
the Journal and embedded images complicate that 
process.

Multimedia Content
The Journal now accepts multimedia content such 
as audio and video files that can be embedded 
and played within the PDF version of the Journal, 
linked through the article for web viewing, or 
provided as supplemental material (see below). 
However, the ACSR Journal is still designed as a 
printable publication, so the article must contain 
sufficient text, photographs, and/or other static 
images to support the article. Multimedia content is 
encouraged, but is to be treated as bonus content 
for those viewing the electronic version. Accepted 
audio file formats are wav, aif, and au. Accepted 
video format are QuickTime, avi, mpeg, and swf.

Supplemental Material
Authors may also submitted supplemental material 
that enhances the content of the article. This 
material will be made available on the website as a 
download associated with the article.

Units of Measurement
In scientific fields throughout the world, including 
the United States, the standard measurement system 
is the metric system. As a journal of forensic science 
for an international organization it is only appropriate 
that all measurements in submitted articles be 
provided in either metric units or in English units 
with the metric conversion in parentheses.

Citation of References
References should be annotated in the order men-
tioned with a numeral in brackets. A list of refer-
ences will then be provided at the end of the article 
showing the full citations in order of appearance in 
the text. Please use the CSE style for all citations. 
The following are a couple example citations in CSE 
style. 

Journal Article
Format: Author(s). Article title. Journal title. 
Date;volume(issue):pagination.

Example: Smith AM, Doe J, Anderson CW. Re-
producing an Unusual Bloodstain Pattern. J Assoc 
Crime Scene Reconstr. 2011;15(4):94-99.

Book
Format: Author(s). Title. Edition. Place of publi-
cation: publisher; date.

Example: Smith AM, Anderson CW. Crime 
Scene Reconstruction. Baton Rouge (LA): ABC 
Publishing; 2011.

Send submissions to:
Charles S. DeFrance, Editor
8000 E. 36th Avenue
Denver, CO  80238
303-630-6986
editor@acsr.org

Submission of a manuscript implies acceptance 
of these terms.

Submission 
Guidelines
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Association for Crime Scene Reconstruction
Membership Application

Membership Type:

Personal Information

Name:

Agency / Business:

Agency / Business Address:

City:    State / Provence:         Country:  Zip:

Address where you would like ACSR mail sent:

City:    State / Provence:         Country:  Zip:

Telephone:      Email:

Professional Experience
Provide professional work history (including dates) and areas of specialization (attach resume or CV if needed)

Professional Organizations
List all Professional Organizations in which you are a member of good standing.  Include dates of membership.

Date received: ____________  Date posted ______________   Date accepted ____________  AC # ______
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Qualifications
List your specialties, disciplines and other areas of expertise.  

List years of experience and whether you are a court qualified expert.

ACSR Member(s) recommending applicant

1._________________________________ 2. _______________________________

   _________________________________     _______________________________
                           Typed if signed      Typed if signed

    ________________________________________________       ____________________________________________
           Email address of member           Email address of member

Application / Membership Dues

 I have attached a check:  Check Number:  Amount:   Date:
 Please bill my credit card:  
  Card Type:
  Card Number:
  Expiration Date:
  Card Verification Number:

  Name as it appears on card:
  Company:
  Street Address:
  City:
  State:
  Postal Code:
  Country:
  Phone Number:
  Email address of card holder:
 I made my application payment on-line at www.acsr.org  

I hear-by authorize the Association for Crime Scene Reconstruction (ACSR) or any of its officers or 
agents to verify the accuracy of all the information provided by me in my application.  I understand that 
any misrepresentation of my experience or qualifications is cause for rejection of my application.

Signature: __________________________________________   Date: ________________________

Please mail your application to Membership Chairman:   Officer Jackie Smithson 
        Broken Arrow Police Department
        2302 S. 1st Place
        Broken Arrow, OK 74012
        Phone: 918:451-8391 x 2
        Fax: 918-451-8666

Amy Jagmin, Chair
Washington State Patrol Crime Lab-Seattle
2203 Airport Way South, Suite 250
Seattle, WA 98134 USA
206-262-6067  
membership@acsr.org
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