
IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
 

Research paper                             © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, Iss 2, Feb 2022 

 

278 | P a g e  
 

Study On Chemical Risk Assessments in 

Environment 

Souvik Sur, Assistant Professor 
Department of Chemistry, Teerthanker Mahaveer University, Moradabad, Uttar Pradesh, India 

Email id- souviksur@hotmail.com 

 

ABSTRACT: An ecological risk assessment determines the likelihood that one or 

even more environmental factors, including such pollution, disease, invasive 

species, and global warming, will have an impact on the ecosystem. The type and 

probability of negative consequences happening to species such as people, 

animals, plants, or microorganisms as a result of their exposure to stressors are 

determined through risk evaluation. A chemical an invasive species (such as alien 

plants), and even changes in the physical environment may all be stressors. The 

emphasis of this section is on chemical risk assessment. Chemicals may be found 

in the environment, including copper, or they can be manufactured by people, 

such as medications. A hazard assessment is classified as either "human health" 

or "environmental" depending on whether people, other creatures, or 

ecosystems are in danger. The phrase "ecological risk assessment" is being used 

here to refer to both types of assessments. In this paper, the author talks about 

the risk assessment of chemicals on the environment. In the future, this study 

helps to understand about impact of chemical risk assessment in the 

environment.  
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1. INTRODUCTION 

Chemical risk analysis for public health is a technique for assessing the possible 

health effects of chemicals on individuals or populations. This may, for example, 

indicate the likelihood of an increase in cancer risk in such a group as a result of 

exposure to a chemical that is frequently suspected of doing so. It's also used to 

determine how much and how severe non-cancer side effects are after pesticide 

exposure. Chemical ecological risk assessment considers the possibility and severity 
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of negative effects on mammals, plants, and microorganisms in the ecosystem, 

regardless of whether they are exposed to liquid, soil, as well as air (Johnson & 

Sumpter, 2016). Single cells, individuals, communities, ecosystems, or landscapes 

are all examples of biological structures that may be studied. A risk or vulnerability 

assessment is a way of determining the kind and likelihood of negative health 

consequences in persons who have been exposed to possibly polluted media in the 

past or will be exposed in the future (Drakvik et al., 2020). A public health risk 

assessment consists of four parts, the first of which is planning: 

1.1. Planning: The process of planning and scoping: 

The Environmental Protections Agency (EPA) starts a people health risks assessment 

by preparing the overall strategy with input from the risks manager, risk assessor, 

as well as other involved individuals or stakeholder. Team members include: 

 Determine risk management objectives and choices. 

 Determine which natural resources are under jeopardy. 

 Establish a consensus on the assessment's size and complexity. 

 Assign roles to team members. 

 

1.2. Chemical Environmental Risk Assessment Applications: 

Chemical risk evaluations may be performed on a variety of scales. They might 

happen at a limited scale site level (for instance, a delivery at an assembling office), 

a field-scale level, or a provincial level (for instance, showering plant insurance 

items or bug sprays on crops) (like a waterway catchment or cove). Hazard 

evaluations are utilized by policymakers, especially government organizations and 

organizations, to help ecological administration decisions. Hazard appraisals can 

help general society in settling on instructed decisions, like whether or not to eat 

explicit food varieties or which home merchandise are the most secure to utilize. 

After openness has occurred, a review ecological danger appraisal is used to evaluate 

the adverse consequences (for instance, after synthetics have been delivered high 

up) (Faber et al., 2019). 
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In view of anticipated openness, a planned ecological danger evaluation is utilized 

to figure bothersome effects (for instance, this would be utilized to manage 

synthetic substances, for example, cleaning items before they are allowed for use 

or delivery into the climate through a release grant, for example, for air emanations 

or wastewater discharge). Ecological danger evaluation of synthetics is 

characterized as the most common way of guaging the probability of adverse results 

(Fauser et al., 2020). Likewise, contingent upon poisonousness limits and projected 

openness, a similar method might be utilized, actually in switch, to gauge openness 

levels related with low injury. Hazard appraisal is a helpful device for assessing the 

quantity of synthetics in natural assets (like water, soil, and air) that hurt when 

utilized for various purposes (like drinking, swimming, fishing, as well as agrarian 

creation); » directing ecological administrative choices, similar to how to best foster 

an old plant site into a campsite or private high rise.  determining the amount of 

pesticide that can be used in a plantation while avoiding harm to honey bees, birds, 

or other pollinators» Recommending or dismissing another modern compound in view 

of its likelihood to pollute groundwater; » Evaluating assuming a synthetic found in 

a climate could make hindering impacts an organic entity in a similar climate (Ragas 

et al., 2011). 

1.3. Chemical Risk Assessment in the Environment: A General Approach: 

The capacity of a substance to initiate unsafe not set in stone by both compound 

openness and risk potential. Synthetic openness alludes to the sum and recurrence 

with which a receptor, including a plant, a creature, or an individual, is presented 

to a compound. The innate (natural) capacity of a synthetic to cause harm is known 

as compound risk potential. The peril capability of a substance not entirely settled 

by its ecological destiny characteristics as well as its harmfulness (Chen et al., 2015). 

Hazard is an element of the opportunity of openness occurring and the harm brought 

about by that openness assuming it does. Peril is the potential for a stressor to hurt, 

while the danger is an element of the probability of openness happening and the 

harm done by that openness assuming it does. Synthetic climate destiny properties, 

which can influence the harmfulness and openness potential, have to do with how 

long it requires for a compound to separate in the climate (its determination) and 
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regardless of whether it is disintegrated or develops when drunk (its opportunities 

for amassing in life forms or bioaccumulation), as well as how probable it is break 

down in water (its solvency). Different boundaries, including such paces of 

dissolvable in oil and water, unpredictability, debasement, or bioaccumulation, are 

utilized to characterize a substance's current circumstance predetermination 

characteristics. The connection between the amount (portion) of a synthetic and 

the harm that sum produces is best summed up as compound poisonousness (Franco 

et al., 2017). Danger and openness appraisals may each give significant data and be 

helpful all alone, yet while surveying hazard, they should be inspected together. For 

instance, as a proportion of a synthetic's harmfulness to fish, researchers perform 

lab studies to lay out the amount all the more a substance a fish might be presented 

to before the compound has impeding results, like a decline in the quantity of its 

descendants. The genuine amount of  synthetic inside water wherein  fish lives, then 

again, is a proportion of the that fish's openness. The chance of injury and the 

greatness of harm are both alluded to as dangers. For this situation, it could be 

expressed as a "logical proportionate drop in the quantity of posterity" (Arnot et al., 

2006). 

1.4. Components of an Environmental Risk Assessment: 

Ecological risk analyses are done up of several distinct components that are 

occasionally referred to by various names. 

 Formulation of the Issue: 

Determines a risk assessment's scope or goals. The strategy and technical methods 

for completing the risk assessment are laid forth in this document. 

 Assessment of Exposure: 

Assesses probable exposure situations as well as the degree of exposure (how much 

or how frequently). Absorption pathways (including such drinking), as well as routes 

of exposure (like oral, cutaneous, or inhalation), are identified while analyzing 

substances. 

 Assessment of the Risk; 
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Examines whether or how a stressor may have negative consequences and under 

what conditions, as well as the kind and degree of such consequences. 

 Characterization of the Risk 

Openness and risk information are consolidated. The result may be 

communicated as a yes-or-no paired response or as a likelihood. They may either 

be communicated as a solitary worth or a rundown of values (a scope of values). 

 Assessment of Uncertainty: 

Wellsprings of Uncertainty are portrayed, (for example, extrapolating from a guinea 

pig to a human or absence of information utilized in making openness suspicions). 

1.5. Risk Assessment of the Environment 

The method of surveying ecological danger should be "layered." Tier I, the most 

reduced level, needs minimal measure of information and can quickly give 

moderate, wellbeing defensive arrangements. Level I hazard evaluations are 

otherwise called screening-level danger appraisals since they depend on very 

fundamental and, thus, mindful suppositions that might misrepresent the risk. 

Therefore, the best wellbeing element will be found in a Tier 1 danger evaluation 

by plan. Synthetic focuses are regularly contrasted with "screening values" in Tier I 

hazard evaluations of mixtures. Concentrations that are not likely to cause damage 

are referred to as screening levels. Because screening levels are essentially meant 

to be over-protective, concentrations less than screening levels imply that 

detrimental consequences are unlikely, and concentrations more than screening 

levels signal the need for further investigation. On the off chance that adverse 

results can't be precluded in a Tier I hazard evaluation, extra information is gathered 

and more intricate models are utilized to further develop the danger gauge as even 

the danger appraisal propels through the levels (McCarty et al., 2018).  

Ecological risk assessments of compounds are often carried out to determine the 

effects of chemical exposure on receptors in the environment and to inform 

environmental management choices. Other factors to examine include technological 

solutions, benefits, equality, prices, legal obligations, and political concerns. A 

method of action with the lowest environmental risk, for example, maybe 
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prohibitively costly or technologically impossible. While a risk assessment is 

important for risk manager, it is simply one aspect of the overall ecological decision 

making process (Hidalgo et al., 2019). 

The human risk assessment team evaluates the residual material's effects on 

hypothetical children’s or adults who might be uncovered to it via a number of 

exposure scenarios, such as drinking river water, river recreation (wading and 

swimming), and fish consumption. New numbers provided by regulatory authorities 

are used to determine a chemical's toxicity in humans (dose-response relationship). 

Scientists discovered that, although the drug does not increase the risk of cancer, it 

does have an effect on the neurological system when exposed to high doses. (Kim & 

Byeon, 2018). The reference dose (the amount of exposure that has not been related 

to any projected detrimental effects) is well-known and was developed via 

laboratory research. The amount of the drug that may be consumed is calculated 

using data from water and fish, but also default exposure estimates. The exposure 

estimates have been used in this case to approach "acceptable maximum exposure." 

Finally, the public risk is computed by associating the projected dose to the standard 

value. The risk is regarded acceptable if the probable dose is less than the 

acceptable daily intake in all exposure situations, and the city resumes any use of 

river water for freshwater resources while simultaneously permitting recreational 

use of the river (Markert et al., 2020). 

The leftover chemical's impact on plants and animals in the river, such as fish and 

shellfish, as well as the mammals and birds that consume them, is examined in the 

environmental risk assessment. The drug's toxicity to mammals and aquatic animals 

is well known; however, the compound's toxicity to plants and birds remains 

unknown (Dulio et al., 2020). Concentrations measured in water, soils, sediment, 

and fish are used to calculate the potential of harmful effects on ecological 

receptors, with the caveat that projections for plants and birds are less clear. While 

there were some negative impacts on certain ecological receptors soon after the 

spill (shellfish die-off), no negative effects on ecological receptor concentrations in 

the region from any chemicals that remained after cleanup are predicted, indicating 

that the clean-up was successful. Nonetheless, since the discharge had some 
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negative impacts on the local shellfish population, clam species from an unaffected 

region upstream were cleaned and moved to the afflicted area to assist the 

community recover (Boberg et al., 2021). 

2. DISCUSSION 

An environment risk analysis is a document that details the health hazards associated 

with environmental exposures at a location and justifies remediation or removal of 

the pollution. To begin addressing children's health, we'd want to explain the 

concept of "life phases," that's because a person's age might influence their 

sensitivity to environmental toxins' health risks. Adults and children are typically the 

ones who are in the greatest risk. Children are often more intensely exposed to 

chemicals and toxins than adults since they breathe extra air, drink more water, but 

also consume more food. Children are exposed to potentially dangerous chemicals 

as a result of their behaviors, including such playing near the ground. Furthermore, 

since their bodies are still developing, children may be more vulnerable to 

environmental hazards. As a consequence, children are less able to digest, detoxify, 

and eliminate poisons. Children may be exposed to air pollution that causes asthma, 

lead-based painting in older houses, treatment-resistant microbes in drinking water, 

or persistent pollutants that might also cause cancer as well as reproductive and 

developmental problems. 

When it comes to developmental toxicants, the same amount that poses no danger 

to an adult might have devastating consequences in a growing foetus or kid. Early in 

life, dimethyl arsenic is an example of a substance that is substantially more 

harmful. Children are more sensitive to natural exposures than adults, according to 

scientists, but this is due to the fact that their bodies are still developing; they eat, 

drink, and breathe more in proportion to one‘s body size; and their behaviour, 

including such crawling but not hand-to-mouth activity, can expose people to far 

more chemicals and microorganisms. 

3. CONCLUSION 

Assessment of a New Product's Environmental Risks As part of the product research 

and development process, a corporation has produced a new pesticide formulation 

and must do a prospective risk assessment to identify the consequences on humans 
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and the environment. The serious danger posed by the product has been extensively 

explored. The product's physical characteristics are well-known; it degrades quickly 

in the environment and has a low likelihood of accumulating in the food chain. Many 

laboratory toxicity investigations on soil-dwelling species  crops mammals , fish  and 

omnivorous birds have established the product's toxicity. Based on the given 

application rates as well as the physical properties of the product, levels in soil, 

runoff water, and air are approximated after treatment in a hypothetical 

agricultural field. The concentration in shallow aquifers and a stream nearby the 

hypothetical farm are therefore modelled. Using anticipated concentrations in 

ambient media or default exposure assumptions, the prospective exposure to 

hypothetical receptors under different exposure scenarios is determined (such as 

body weights or ingestion rates). The hazard potential of the product is paired with 

the estimated dosage for each receptor exposure scenario to compute risk. Except 

for shellfish in a hypothetical stream near a hypothetical farm, which cannot be 

ruled out based on the available data, the findings demonstrate that negative effects 

on practically all receptors are improbable. As a result, before deciding on the 

product's fate, the corporation decided to run a battery of toxicity studies on a range 

of aquatic species, including many varieties of shellfish, in order to get more 

thorough risk estimates. Both sorts of evaluations are referred to as "ecological risk 

assessment" in this context. The author of this article discusses how to estimate the 

environmental danger of compounds. This research will help to improve our 

knowledge of Environmental Impact Chemicals Risk Assessment in the future. 

REFERENCES: 

Arnot, J. A., Mackay, D., Webster, E., & Southwood, J. M. (2006). Screening level 

risk assessment model for chemical fate and effects in the environment. 

Environmental Science and Technology. https://doi.org/10.1021/es0514085 

Boberg, J., Bredsdorff, L., Petersen, A., Löbl, N., Jensen, B. H., Vinggaard, A. M., 

& Nielsen, E. (2021). Chemical Mixture Calculator - A novel tool for mixture 

risk assessment. Food and Chemical Toxicology. 

https://doi.org/10.1016/j.fct.2021.112167 

Chen, C., Wang, Y., Qian, Y., Zhao, X., & Wang, Q. (2015). The synergistic toxicity 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
 

Research paper                             © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, Iss 2, Feb 2022 

 

286 | P a g e  
 

of the multiple chemical mixtures: Implications for risk assessment in the 

terrestrial environment. Environment International. 

https://doi.org/10.1016/j.envint.2015.01.014 

Drakvik, E., Altenburger, R., Aoki, Y., Backhaus, T., Bahadori, T., Barouki, R., 

Brack, W., Cronin, M. T. D., Demeneix, B., Hougaard Bennekou, S., van 

Klaveren, J., Kneuer, C., Kolossa-Gehring, M., Lebret, E., Posthuma, L., 

Reiber, L., Rider, C., Rüegg, J., Testa, G., … Bergman, Å. (2020). Statement 

on advancing the assessment of chemical mixtures and their risks for human 

health and the environment. In Environment International. 

https://doi.org/10.1016/j.envint.2019.105267 

Dulio, V., Koschorreck, J., van Bavel, B., van den Brink, P., Hollender, J., Munthe, 

J., Schlabach, M., Aalizadeh, R., Agerstrand, M., Ahrens, L., Allan, I., 

Alygizakis, N., Barcelo’, D., Bohlin-Nizzetto, P., Boutroup, S., Brack, W., 

Bressy, A., Christensen, J. H., Cirka, L., … Slobodnik, J. (2020). The NORMAN 

Association and the European Partnership for Chemicals Risk Assessment 

(PARC): let’s cooperate! In Environmental Sciences Europe. 

https://doi.org/10.1186/s12302-020-00375-w 

Faber, J. H., Marshall, S., Van den Brink, P. J., & Maltby, L. (2019). Priorities and 

opportunities in the application of the ecosystem services concept in risk 

assessment for chemicals in the environment. In Science of the Total 

Environment. https://doi.org/10.1016/j.scitotenv.2018.09.209 

Fauser, P., Strand, J., & Vorkamp, K. (2020). Risk assessment of added chemicals 

in plastics in the Danish marine environment. Marine Pollution Bulletin. 

https://doi.org/10.1016/j.marpolbul.2020.111298 

Franco, A., Price, O. R., Marshall, S., Jolliet, O., Van den Brink, P. J., Rico, A., 

Focks, A., De Laender, F., & Ashauer, R. (2017). Toward refined 

environmental scenarios for ecological risk assessment of down-the-drain 

chemicals in freshwater environments. In Integrated Environmental 

Assessment and Management. https://doi.org/10.1002/ieam.1801 

Hidalgo, K., Ratel, J., Mercier, F., Gauriat, B., Bouchard, P., & Engel, E. (2019). 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
 

Research paper                             © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, Iss 2, Feb 2022 

 

287 | P a g e  
 

Volatolomics in bacterial ecotoxicology, a novel method for detecting 

signatures of pesticide exposure? Frontiers in Microbiology. 

https://doi.org/10.3389/fmicb.2018.03113 

Johnson, A. C., & Sumpter, J. P. (2016). Are we going about chemical risk 

assessment for the aquatic environment the wrong way? Environmental 

Toxicology and Chemistry. https://doi.org/10.1002/etc.3441 

Kim, M. U., & Byeon, S. H. (2018). Evaluation of a chemical risk assessment 

method of South Korea for chemicals classified as carcinogenic, mutagenic or 

reprotoxic (CMR). International Journal of Occupational Medicine and 

Environmental Health. https://doi.org/10.13075/ijomeh.1896.01125 

Markert, N., Rhiem, S., Trimborn, M., & Guhl, B. (2020). Mixture toxicity in the 

Erft River: assessment of ecological risks and toxicity drivers. Environmental 

Sciences Europe. https://doi.org/10.1186/s12302-020-00326-5 

McCarty, L. S., Borgert, C. J., & Posthuma, L. (2018). The regulatory challenge of 

chemicals in the environment: Toxicity testing, risk assessment, and decision-

making models. In Regulatory Toxicology and Pharmacology. 

https://doi.org/10.1016/j.yrtph.2018.10.001 

Ragas, A. M. J., Oldenkamp, R., Preeker, N. L., Wernicke, J., & Schlink, U. (2011). 

Cumulative risk assessment of chemical exposures in urban environments. 

Environment International. https://doi.org/10.1016/j.envint.2011.02.015 

  

 

 


