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1. INTRODUCTION
Identifying the polluter(s) and their relative contribution 

to the impacts of pollution is often the primary objective 
of an environmental forensic investigation. Such inves-
tigations need to be carried out in a manner meeting the 
requirements of the legal system that is in place designed 
to punish the polluters. The results need to be scientifically 
robust, but also presented in a way that is acceptable to the 
legal system, judge, and jury. These are important require-
ments because punishment to the polluters can depend on 
the quality of communication, as much as the severity of 
the impacts of pollution.

Just as in any specialized crime area, effective commu-
nication between the investigating experts and the judiciary 
is a challenge in environmental crimes (Custers, 2024). The 
inability of the judiciary to fully understand the technical 
nuances involved in the case and the inability of the tech-
nical experts to fully appreciate the importance of the legal 
requirements are the reasons behind this. An effective way 
to address this challenge is having peer reviewed, clear and 
objective guidelines and protocols, both for investigation 
and for the presentation of evidence. For the investigating 
experts, this will save a lot of effort as (s)he knows before-
hand the expectations from the judiciary. It prevents the 
situation where a skilled opposing advocate finds it easy to 
get the experts’ testimony struck from the records on pro-
cedural grounds, even when the expert is competent and 
his/her scientific methods reliable (Samad et al. 2015). As 
for the judiciary, it is now left with the easier job of verifying 
whether the guidelines are adhered to or not. 

2. EXISTING GUIDELINES FOR ENVIRONMEN-
TAL FORENSIC INVESTIGATION

The field of environmental forensics has grown sig-
nificantly over the past couple of decades, and various 
organizations and institutions worldwide have come up 
with guidelines and protocols to standardize environ-
mental forensic investigations. The most notable and 
explicit guideline is the one published by INTERPOL. 

The “Pollution crime forensic manual” Volume I and II by 
INTERPOL provide guidelines on the sample collection 
procedure for some typical environmental crime scenar-
ios and the subsequent documentation of the evidence 
(INTERPOL, 2014). A limitation of this manual when 
adopted for environmental forensic investigations is 
that it does not address the investigation in its entirety, 
but focuses on the sample collection and preservation 
procedures. INTERPOL has published specialized inves-
tigative manuals for illegal garbage discharge from ves-
sels (INTERPOL,2018) and illegal oil discharge from ves-
sels (INTERPOL, 2007). The INTERPOL manuals (Figure 
1) are obviously from the perspective of a law enforcing 
officer investigating a crime scene. But, for an environ-
mental forensic expert, guidelines on the type of foren-
sic tools suitable for a given situation, the most suitable 
sampling and analysis techniques for a given situation, 
availability of field kits, etc. are as important as the sam-
ple collection and preservation strategies.

Apart from the INTERPOL manual, there are guidelines 
prepared by many regulatory agencies that implicitly ad-
dress some stages, mostly the sample collection part of an 
environmental forensic investigation. “The inspector’s field 
sampling manual” by Environmental Canada is one such 
guideline ‘that has been written to provide national stand-
ards and uniformity in environmental sampling for sam-
plers including enforcement officers, other public officers 
and lay samplers’ (Environmental Canada, 2005). This 
manual focuses on sampling for investigations of suspect-
ed violations, in addition to sampling for inspections, and 
emergency response. In fact, “The Inspector’s Field Sam-
pling Manual” was the basis for the ‘Pollution crime foren-
sic investigation manual’ as acknowledged by INTERPOL.

The United States Environmental Protection Agen-
cy (US EPA) has Environmental Crime Task Force Teams 
stationed at various places to better support the enforce-
ment of environmental crime and to deter crime before it 
happens. The Central Virginia Environmental Crimes Task 
Force has prepared a ‘Resource guide for the investigation 
of environmental crimes’ (The Central Virginia Environmen-
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tal Crimes Task Force, 2005). Although the purpose of this 
document is to provide practical information for the inves-
tigation of potential environmental crimes, its scope is also 
limited to evidence collection and preservation. There are 
manuals/handbooks prepared by many other US States on 
Environmental Crimes, like the ‘New Jersey Environmen-
tal Crimes Handbook’, ‘Louisiana Environmental Crimes 
Handbook’, etc., but the focus is on listing different types 
of environmental offenses and the legal provisions to tack-
le those offenses. The ‘Royal Solomon Islands Police Force 
(RSIPF) Environmental Crime Manual’, although elaborate, 
focuses on types of environmental offenses, legal provi-
sions against those offenses, procedures in its trial and the 
punishments. 

The environmental statutes of many countries have 
provisions regarding the procedure of collecting samples 
as part of environmental enforcement, for example Sec-
tions 10 and 11 of The Environment (Protection) Act, 1986 
of India or Section 108 of the Environment Act, 1995 of the 
UK. Adherence to these provisions are important to convict 
the polluter, and hence important for an investigating ex-
pert to know.

The manuals, guidelines and statutory provisions dis-
cussed above do not go into detail on the vast variety of 
different techniques available to an environmental forensic 
expert. Although these manuals present very important in-

formation, the expectations from a comprehensive manual 
for environmental forensic investigation is that it should 
provide clear and in-depth details on all aspects of the in-
vestigation of an environmental crime. This would help an 
investigator to carry out the investigation effectively, even 
if (s)he is a novice to the field. More importantly, it will help 
the judiciary, which is otherwise not trained in the technical 
aspects of investigation, to verify if the procedures adopt-
ed in the investigation are scientifically sound and decide 
on the merits of the case.

3. SOME SUGGESTIONS FOR A COMPREHEN-
SIVE ENVIRONMENTAL FORENSIC INVESTI-
GATION MANUAL

The realization that environmental crime is an impor-
tant crime area has resulted in the formation of many 
specialized environmental crime enforcement agencies in 
countries across the world. There is also a suggestion to in-
tegrate environmental forensics to criminal investigation to 
tackle convergence of environmental crime with tradition-
al crimes (Priya et al., 2023). Thus, there is an increasing 
demand for environmental forensic experts. The situation 
also calls for effective standards and guidelines for envi-
ronmental forensic investigation. The American Society for 
Testing and Materials (ASTM) had set up a subcommittee, 
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FIGURE 1: Manuals by INTERPOL for Environmental Crime Investigation.
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E50.06, to frame comprehensive guidelines for environ-
mental forensic investigation in 2005. But they could not 
take off due to non-technical issues (Petrisor, 2005).

The legal requirements regarding the investigation of an 
environmental crime may vary from place to place depend-
ing on the procedural and substantive laws in force relevant 
to the case at the place. However, the technical aspects 
like the sampling and analysis procedure to be adopted, 
methods to ensure integrity of samples, interpretation and 
presentation of the results of analyses, etc. are applicable 
to all jurisdictions. This allows formulation of a ‘universal’ 
technical manual for environmental forensic investigation. 

There is a lot of scientific knowledge on environmental 
forensic investigation being generated in different parts of 
the world. The journal ‘Environmental Forensics’ focuses 
on publishing latest developments in this scientific area, 
the International Network of Environmental Forensics is 
a Royal Society of Chemistry group holding annual con-
ferences to act as a forum for scientists, environmental 
consultants, regulators and lawyers to share information. 
There are also a range of excellent text books that pro-
vide detailed information on environmental forensics as 
a whole (Morrison and Murphy, 2015), environmental fo-
rensics methods (Mudge, 2008), as well as environmental 
forensics for specific groups of pollutants (Morrison and 
Murphy, 2006; Wang and Stout, 2007; O’Sullivan and San-
dau, 2013). Over 3000 manuscripts have been published 
on the topic of “environmental forensics”. So this is a 
well-researched area, yet it can still be a challenge to trans-
fer this knowledge from the academic community into a 
structured legal setting. If this information, spread across 
different sources, can be brought to a common platform 
and updated periodically, it will be a great resource for the 
environmental forensic practitioners.

4. CONCLUDING REMARKS
Environmental forensics is important for the delivery of 

environmental justice. Although it is a relatively new area 
in many countries from a legal perspective, there has been 
significant scientific advancement in the area in the last 
two decades. Realizing the need for strict environmental 

crime enforcement, many regulatory agencies have rec-
ognized the importance of environmental forensics. This 
has resulted in the development of many basic guidelines 
and manuals that can be useful for environmental forensic 
investigations. However, considering the amount of new 
knowledge being generated in the area, it is time the ex-
perts in the area come together under the aegis of an inter-
national regulatory agency like the INTERPOL, to develop 
a comprehensive manual for environmental forensics, that 
covers all aspects of an environmental crime investigation.

REFERENCES
Custers, Bart. (2024). “A fair trial in complex technology cases: Why 

courts and judges need a basic understanding of complex techno-
logies.” Computer Law & Security Review 52: 105935. 

Environment Canada. (2005). ‘The inspector’s field sampling manual-II 
Edition’. Environment Canada 

INTERPOL. (2007). INTERPOL Investigative Manual- Illegal Oil Dischar-
ge from Vessels. Lyon, France: Interpol Communication and Publi-
cations Office (ICPO).

INTERPOL. (2014). Pollution Crime Forensic Investigation Manual. 
Lyon: INTERPOL Environmental Security Sub-Directorate. 

INTERPOL. (2018). INTERPOL Investigative Manual- Illegal Garbage 
Discharge from Vessels. Lyon, France: INTERPOL General Secre-
tariat.

Morrison, R. D., & Murphy, B. L. (2006). Environmental forensics: Con-
taminant specific guide. Burlington: Academic Press.

Mudge, S. M. (2008). Methods in Environmental Forensics. Boca Ra-
ton: CRC Press.

Murphy, B. L., & Morrison, R. D. (2015). Introduction to Environmental 
Forensics (III Edition). Academic Press.

O’Sullivan, G., & Sandau, C. (2014). Environmental Forensics for Persis-
tent Organic Pollutants. Elsevier.

Petrisor, Iovana. (2005). Letter from the Managing Editor: A Step For-
ward into Developing Forensic Standards: The New ASTM Sub-
committee on Forensic Environmental Investigations, pp.319-320.

Priya, Lakshmi, Muhammed Siddik A, George K. Varghese, and Irfan 
Khursheed Shah. (2023). “Integrating Environmental Forensics in 
Criminal Investigation: Needs and Methods.” Environmental Foren-
sics: 1-9.

Samad, Muhammed Siddik Abdul, George K. Varghese, and Babu J. Al-
appat. (2015). “Environmental forensics in India–four years after 
the National Green Tribunal Act, 2010.” Procedia Environmental 
Sciences 30 (2015): 91-96.

The Central Virginia Environmental Crimes Task Force. (2005). ‘Re-
source guide for the investigation of environmental crimes’. Nor-
folk: The Central Virginia Environmental Crimes Task Force.

Wang, Z., & Stout, S. A. (2007). Oil Spill Environmental Forensics. Burl-
ington: Academic Press

III


