
 
 

An Evaluation of Firearm 
Analysis and its Effect on the 
BPD Forensic Biology Unit. 

 

 

 

 

 

 

 

 

 

 

 

 
Prepared by: 

Forensic Biology Unit 
Kenneth Jones – Deputy Director 

Analytical Sciences-Laboratory Section 
 
 
 
 
 
 
 



2 
 

PURPOSE 
 
This study is meant to assess the impact of the shift in casework prioritization toward the 
processing and screening of handguns and other firearms on the Forensic Biology Unit. A similar 
study was completed in 2012, enabling us to now evaluate the effectiveness of current methods on 
this specific large-volume evidence type compared to previous practices, and analyze outcomes 
over an eighteen month policy period. We then provide critique on the continued focus of efforts 
on this particular evidence type based on this analysis.  Detailed recommendations for policy 
changes are provided as well. 
 
Data from firearms was collected from 2017 to 2019 and evaluated. Evaluating data from January 
2017 onward allowed the study to identify a “baseline” in the 18 months before the August 2018 
policy change, and to assess the impact for the same time period after the policy was placed into 
effect.   
 
 
SUMMARY OF RECOMMENDATIONS 
 
The below recommendations are provided in more detail later in the study. To summarize, the data 
reviewed supports the following recommendations. 
 
Recommendation 1: Eliminate processing of handguns and firearms for latent prints. Swab for 
DNA only. 

Recommendation 2: Re-apply selective testing restrictions to guns. Only process and analyze 
firearms in major cases (such as homicides) or in relation to special requests or circumstances. 

Recommendation 3: Maintain current staffing levels and add additional positions to effectively 
manage caseload. 
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BACKGROUND 

In 2012, the Forensic Biology Unit of the Baltimore Police Department conducted a study to 
determine the success of DNA analysis on handguns. That study evaluated all handgun data from 
2004 to 2011, for the purpose of identifying the success rate of DNA analysis of firearms, which 
types of samples from guns were the most successful in analysis, and evaluate the overall benefits 
of the analysis results to cases. 
 
The results of that study found that the success rate of DNA testing of guns was very limited. In 
only a small proportion of casework was a good quality, database-eligible profile produced. An 
even smaller probability existed that a CODIS match would result from a profile. The majority of 
samples that yielded DNA produced mixtures, most of which could not be conclusively attributed 
to an individual. As a result, the following recommendations were made: 

• Eliminate the testing of firearms submitted with the main purpose of DNA database entry.  
• Eliminate the testing of firearms known to have possible contamination or compromised 

integrity of potential DNA evidence.  
• Conduct selective firearms testing only.  

 Conduct testing only after consultation and approval by the DNA Unit for sample 
suitability and eligibility.  

 When testing is deemed appropriate, reduce the number of samples tested from each 
firearm. Composite collections from areas such as the trigger, slide and hammer may 
increase the ability to detect quality profiles.  

 
The Laboratory adopted and implemented most of the above recommendations determined from 
the 2012 study, including revising the swabbing procedures of firearms to include composite 
swabbing, and only accepting firearms from major cases or by special request.  

Since 2012, DNA technology has advanced significantly, providing more sensitive testing 
capabilities (such as better DNA amplification kits) and better methods of dealing with complex 
mixture analysis (such as the use of probabilistic genotyping software). These advancements in 
DNA technology have enabled laboratories to provide results for evidence categories that 
previously would not have yielded useful information. This naturally begs the question of whether 
the advancements in DNA testing could now improve the data from firearms and yield more 
probative results compared to the data produced from the 2012 technology. This evaluation in turn 
prompts re-evaluation of existing laboratory policies and procedures.  

 

CURRENT STATE 

In 2017, the Forensic Biology Unit was tasked with taking over the responsibility of latent print 
processing and development from the Latent Print Unit. This involved reviewing, cataloging, and 
screening the Latent Print Unit’s backlog of unprocessed evidence, validating and implementing 
new latent print development methods, and training all screening personnel in latent print 
processing methods. This has been a multi-year process, and is still on-going as new methods are 
continuously being validated and introduced in an effort to improve latent print processing 
techniques and success rates for the laboratory.  
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Within that same timeframe, Baltimore City has averaged over 300 murders a year for the past five 
years; a rate ten times higher than the national average based on population. An even larger number 
of shootings (an average over 600 per year) and other gun related offenses continue to plague the 
city.  Due to the pervasive nature of violent crime, it has become a focal point of political 
discussions, crime reduction plans, and media attention. This focus on violent crimes, particularly 
those related to guns, impacts forensic services and the ability of laboratories to effectively manage 
other case types submitted for analysis.  
 
As a result of the surge in violence and resulting focus on gun-related violent crime, the State’s 
Attorney’s Office began inquiring about the feasibility of conducting routine testing of firearms, 
particularly those in possession cases, in a bid to strengthen cases going to trial. The SAO believed 
that the routine testing of guns could help offset their concerns of negative jury perceptions if no 
testing was conducted or was declined, as well as help alleviate jury concerns over officer 
credibility and reliability. Through discussions with the SAO and the Police Administration, 
Laboratory Management routinely expressed the findings of the original 2012 study, the potential 
benefits and limitations of the improved testing technologies available, as well as concerns related 
to the probative value and the amount of resources that would be required to implement the testing 
of all firearms effectively.  
 
Subsequently, in August of 2018, the Police Administration at the time requested the laboratory 
begin processing of all firearms for latent prints and biological material collection. The previous 
limitations based on the 2012 study data were eliminated. In addition, in July of 2018, the ATF 
instituted the NIBIN MRO standards requiring laboratories to “perform acquisitions of all suitable 
ballistic evidence within 2 business days of receipt.” This meant that the Forensic Biology Unit 
now had the added responsibility of ensuring firearms are processed immediately upon submission, 
often in less than 24hrs, to enable the Firearms Unit to meet the required NIBIN standard. This 
scenario has created the situation where firearms processing is now prioritized above all other 
casework and case types.  
 
 
CASEWORK STATISTICS 

The rescission of the 2012 study recommendations, which limited the scope of firearm analysis, 
resulted in a spike of over 1500 handgun violation submissions since the 2018 policy change. Other 
case types have also contributed to the number of firearms now processed (such as homicides), but 
the vast majority are firearms related to possession cases (HGVs), not violent crime cases. This 
has subsequently created a negative effect on the analysis of evidence in other major case types, 
such as sexual assaults, carjacking, robberies, and assaults. Many of the requested cases related to 
firearms that proceed for DNA analysis end up being categorized as priorities, either by being 
designated Tier 1 cases by special task forces, by upcoming trial dates, or by special request.  

As these cases related to gun crimes are pushed quickly through departmental processes with the 
intent of providing the cases to the courts for quick resolution, the Forensic Biology Unit has been 
overwhelmed by the mandate to produce the results within time frames required. This has resulted 
in a reduction in the laboratory's capacity to adequately address other case types, resulting in the 
exponential growth of backlogs of other major case types. Because the Forensic Biology Unit was 
simultaneously made responsible for the processing of latent print evidence, the additional 
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responsibility has contributed to the negative effect on backlogs, since the vast majority of latent 
print processing and evidence collection resources are dedicated to firearms.  

Table 1. Forensic Bio Backlog Change between July 2018 and December 2019   

BACKLOG Homicide Sex Offense Other Total 
Total 
Case# 

Screening 214% increase 80% increase 112% increase 111% increase 156* 
DNA 56% increase 14% decrease 49% increase 41% increase 1073* 

*An additional 1000+ cases are identified by CSU for self-request, based on eligibility for DNA analysis, but are not yet formally requested.  

DNA ANALYSIS OUTCOMES 

As seen in Table 2, roughly 159 of 1543 handgun violations processed in the Screening Section 
were forwarded to the DNA Section for analysis. Of these, the vast majority relied on the 
TrueAllele probabilistic genotyping system to process the data. This method has proven highly 
effective in the analysis of these evidence types, providing a conclusive result 89.4% of the time.  

• 91.0% of HGV cases required TrueAllele processing 
• 73.8% resulted in statistics supportive of inclusion of a known subject 
• 15.6% resulted in statistics indicative of the exclusion of a known subject 
• 10.6% resulted in inconclusive results or were not resolvable in the software.  

Table 2. HGV cases processed by DNA Section: July 2018 – December 2019 

TOTAL   % of total % of Sent for DNA 
HGV processed 1543     
Sent for DNA analysis 159 10.3%   
Required TrueAllele processing 146 9.4%  91.0% 

 

Based on the fastest possible TrueAllele processing times currently validated in the laboratory (1 
day/TA run, 2 runs/case), the DNA Unit predicts that a minimum of 268 days or more of server 
processing time has been spent on HGV samples thus far.  

LATENT PRINT ANALYSIS OUTCOMES 

Latent print development on firearms has not proven successful. Only 294 cases of the 1543 
processed developed prints which were forwarded to the Latent Print Unit. Of those 294 cases, 
only 50 were identified as having prints of value by latent print examiners (3.2% of total cases 
processed). Only 8 cases out of 1543 resulted in identifications to an individual.  

Table 3. HGV processed by Latent Prints: July 2018 – December 2019 

TOTAL   % of total % of Latent Cases 
HGV processed 1543     
Sent to Latents 294 19.00%   
# cases with suitable prints  50 3.20% 17.00% 
# cases with an ID 8 0.50% 2.70% 
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CODIS DATABASE STATISTICS 

Handgun processing has had a significant effect on CODIS related statistics, the most notable 
being a 20% reduction in candidate matches in 2019, bringing the total number for the year to a 
five year low. This is notable when considering the two previous years experienced an average 
10% increase in candidate matches each year.  

Table 4. Total CODIS Candidate Matches by Year 

2014 2015 2016 2017 2018 2019 

359 490 473 515 585 467 

What has likely contributed to the drop in candidate matches is the distinct shift in the sample 
types being entered into the CODIS system. Since the policy change in 2018, the majority of 
samples entered into CODIS each month has become suspect DNA reference standards. Prior to 
the firearms policy change, the majority of monthly CODIS entries were profiles generated from 
evidence.  

The laboratory experienced a 40% reduction in the number of evidence profiles being entered into 
CODIS from 2018 to 2019, while the number of known suspect samples entered increased by 58%. 
This reduction in the amount of evidence samples being entered significantly reduces the ability 
of the laboratory to generate candidate matches at both the State and National levels of CODIS. 
This is because evidence samples are eligible for upload to all 3 levels of CODIS, including the 
State and National levels where Convicted Offender and Arrestee samples are housed. Known 
standards, on the other hand, are not eligible for upload to the National level of CODIS and are 
not searched against Convicted Offender or Arrestee profiles at the State level. This creates a 
significant reduction in database matches based on the reduced rate and levels of searches being 
performed. 

Chart 1: Monthly CODIS Input Breakdown: 2017 - 2019 
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CODIS sample inputs are representative of the type of casework being done by the DNA laboratory 
on a monthly basis. Since the 2018 policy change, there has also been a shift in the case types that 
are being entered into CODIS, based on the types of cases prioritized and worked. As seen in Table 
5 and Chart 2, samples from handgun violations have steadily begun to replace samples from 
“Other” case types, which include carjackings, robberies, shootings, assaults, burglaries, larcenies, 
and miscellaneous case types. Very few profiles from handguns meet CODIS quality and 
eligibility requirements (only 30 samples total have been entered over a three year period, which 
is 1.5% of the total of all samples entered). Therefore the majority of the profiles being entered 
into CODIS from HGVs are from known standards, not from the evidence itself. Since the lab is 
not able to work and upload evidence profiles from the other case types due to the focus on 
handgun possession cases, the other case types have lost the benefit of being searched at the State 
and National levels against offender, arrestee, and other evidence profiles. The percentage of 
monthly sample inputs from homicides and sex offenses has remained fairly steady over the time 
period as these case types are routinely prioritized.  
 

Table 5. Average percentage of total monthly CODIS input based on case type 

 2017 2018 2019 
Homicide 28.8 % 37 % 35.9 % 

Sex Offense 25.3 % 26.3 % 22 % 
HGV 0.3 % 1.5 % 24.5 % 
Other 45.6 % 35.1 % 17.6 % 

 

Chart 2. Monthly CODIS Inputs based on Case Type 
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With the shift in CODIS uploads being toward known standards rather than evidence profiles, it 
can be assumed that changes to the types of matches generated will follow.  The increased 
population of the CODIS database at the LDIS and SDIS level with known standards has resulted 
in an increased number of local and state associations to case evidence.  The number of 
associations to these suspect standards almost doubled between 2018 and 2019, from a total of 18 
to a total of 34.  2020 is also on pace to equal or exceed the 2019 numbers.  

However, the increase in the number of associations to suspect standards pales in comparison to 
the loss of CODIS candidate matches in 2019. The gain of 16 matches to suspect standards 
compared to the loss of 118 candidate matches to evidence is hard to justify when considering the 
reduced number of investigations aided. The case types that the uploaded known standard profiles 
would most likely match to are the same case types that the laboratory no longer has the ability to 
test and upload in a timely manner. This would be the “other” case types of carjackings, robberies, 
assaults, and the like. Without the capacity to test and upload evidence profiles from these case 
types, the true benefit of populating the database with an increased number of known standards 
from possession cases cannot be fully assessed. It could also be unnecessary and duplicative work, 
if a high percentage of the suspect standards being entered are already housed in the CODIS 
database as convicted offenders or arrestees.  

Table 6. Number of CODIS associations to known standards  
 2017 2018 2019 2020* 

Suspect Standards 16 18 34 10 
Victim Standards 2 10 7 1 

*January – March 2020 

 

PROSECUTION STATISTICS 

Only a small proportion of handgun cases processed appear to have resulted in charges or judicial 
activity (5.7% of total HGVs processed, N=87). Of those cases, the prosecution results appear 
marginal. Ninety-four percent (N=1450) of the HGV casework processed did not result in charges 
filed, prosecution or other judicial resolution. Based on available data, 40 of the 87 cases which 
proceeded to trial resulted in a guilty verdict. Not guilty results were delivered in approximately 7 
of the 87 cases.  The remaining 40 cases either had no clear outcome (22.1% of total, N=19), were 
nolle pros’d (22% of total, N=19), or were stet’d (2.5% of total, N=2).  This indicates that over 
100 of the 159 cases forwarded and processed for DNA had no clear judicial purpose or outcome.   

Table 7. Court Results: HGVs with DNA completed 
Guilty 45.9% 

Not Guilty 7.5% 
Nolle Pros 22.0% 

Stet 2.5% 
Outcome Unknown 22.1% 
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CONTINUING RESEARCH 

The Forensic Biology Unit is continuing to evaluate additional latent print processing techniques, 
particularly the use of dye staining and laser visualization, in an effort to identify the most 
successful development methods for different surfaces and substrates. These methods will be 
tested on firearms evidence in order to assess whether this technique performs better than current 
methods (cyanoacrylate fuming, powdering) and how it compares to DNA success rates. This will 
help clearly identify the best methods for developing associations to firearms evidence. 

In addition, the postponement of judicial activity as a result of the COVID-19 pandemic has 
provided an opportunity for the DNA section to temporarily re-start the analysis of the carjackings, 
assaults, and robberies case types. The section will attempt to work as many of these cases as 
possible until courts re-open, and assess the CODIS hit rate and success rates of the testing. This 
will provide a better picture of the utility (good or bad) of populating the database with known 
standards, most of which were obtained in relation to firearms possession cases such as handgun 
violations.  

 

RECOMMENDATIONS 

Recommendation 1: Eliminate latent print development of firearms. Swab for DNA only. 

The success rate of processing handguns for latent prints using current techniques is extremely 
limited. Only 8 cases out of a total 1543 resulted in identifications from latent prints, a success rate 
of less than 0.5%. The current processing techniques of cyanoacrylate fuming and powdering are 
also tedious and time consuming. Based on the data, DNA analysis has proven to be a much better 
tool for comparison to known standards, therefore firearms should only be swabbed for DNA.  

Eliminating the processing of handguns for latent prints would permit firearms to be transferred to 
the Firearms Unit much more quickly, providing them with additional time necessary to meet the 
two business day requirement for NIBIN entries. Moving to a swabbing only policy also provides 
more flexibility to the laboratory as a whole. The swabbing of firearms for potential DNA 
collection is a technique that any scientist or technician can be trained to perform. This creates the 
ability for other personnel, such as Crime Scene Unit or Firearms Unit personnel, to swab guns.  

Moving to a swabbing only approach also reduces the workload for the Latent Print Unit, as it 
would eliminate the Latent Print Unit from having to frequently evaluate latent print lifts from 
firearms, most of which are eventually deemed unsuitable for comparison.  

An added benefit is that this recommendation can be implemented immediately in the Unit, having 
an instantaneous impact.  

Recommendation 2: Reinstate the 2012 selective testing restrictions to firearms evidence. 

Based on the data available to the laboratory, only a very small proportion of HGV cases being 
processed result in successful resolution of the case. The vast majority of the evidence sample data 
from the cases being worked do not meet the quality or eligibility requirements for databasing. 
Similarly, the trade-off between the databasing of the HGV known standards and the loss of 
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investigative information normally garnered from other case types is far from equal, potentially 
creating a negative impact on the outcomes of many violent crimes. The original 2012 restrictions 
related to firearms analysis should be re-instituted. Analysis of firearms should be restricted to 
major cases (such as homicides) or in relation to special requests or circumstances. Known 
standards must accompany a firearm in order for it to be eligible for DNA analysis.    

Recommendation 3: Maintain current staffing levels and add additional positions. 

The Forensic Biology Unit has averaged a 27.3% yearly increase in casework requests over the 
past four years. However, during that timeframe, the unit staffing levels have remained roughly 
the same. The Unit has hired new personnel during that timeframe, but these new hires have simply 
filled vacated positions from resignation or transfer. When considering the average annual 
increases in requested casework, coupled with added responsibilities being placed on the Unit, the 
ability to maintain an effective workflow to address all laboratory requests is not achievable.  

This year, the Forensic Biology Unit has three current vacancies as a result of internal promotions. 
These promotions have opened up lower-level caseworker positions, putting the Unit in the best 
position in years to make real progress in addressing casework backlogs through the addition of 
more personnel. At the same time, the DNA Section is in the process of training three current 
employees to become DNA analysts, one of which is a new external hire with previous experience. 
It is the Unit’s goal to fill the three current vacancies and place them in the Forensic Screening 
Section. By adding three forensic screeners, paired with the three additional DNA analysts, it is 
hoped that this will provide a balanced approach to tackling casework intake by the end of the year 
and contribute to backlog reduction. 

Unfortunately, budgetary restraints related to COVID-19 have threatened to eliminate this forward 
progress. The laboratory has been informed that vacant positions will be abolished, meaning the 
three vacant positions currently in Forensic Biology will be removed. This will dramatically 
undermine the ability of the Forensic Biology Unit to adequately address caseloads for years to 
come when considering current backlogs and the annual increases in requested work. It is 
recommended that the Forensic Biology Unit be allowed to fill and maintain the current positions 
it possesses, as well continuing to add positions to the Unit until an effective staffing level can be 
maintained to adequately address all incoming requests, backlogs, and added responsibilities 
placed on the unit.  

 

CONCLUSION 

Based on the data, it is clear that the rescission of the pre-existing handgun analysis policies and 
the addition of added responsibilities has had an effect on the operations of the Forensic Biology 
Unit. Backlogs have increased exponentially, investigative CODIS matches have decreased, and 
some specific case types are no longer being routinely worked. Prior to the 2018 police change, 
this was not the case. It is clear that the current DNA technologies available are a vast improvement 
over past technologies and latent print processing techniques. However, the overall benefit is not 
as clear. Since these improved technologies and techniques are not being used routinely on other 
case types which would greatly benefit from them, the true impact they can have on the fight 
against violent crime is not being realized.  
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The value of adjusting tactics within the Forensic Biology Unit to re-achieve the frequent testing 
of carjackings, assaults, robberies, and other similar case types should not be underestimated. In 
many of these case types, there is probative DNA evidence that would benefit from analysis and 
can be uploaded to CODIS. Many homicides occurring in the city start as these other case types 
or are perpetrated by repeat violent offenders who may regularly commit them.  Pushing these 
cases to the side in favor of testing case types with demonstrably low-value outcomes is counter-
productive. When other novel options are being evaluated for investigating these cases, such as 
the Aerial Investigation Research (AIR) Pilot Program, the department should also leverage its 
existing successful capabilities, such as forensic DNA analysis toward these efforts. Addressing 
these case types utilizing multiple technological approaches maximizes the investigative potential 
and impact. For a department that places emphasis on a data-informed approach to fighting crime, 
it is imperative that adjustments be made in the Forensic Biology Unit to maximize the utility and 
power of the forensic testing available. 


