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Agriculture, Food and Natural Resources Content Standards
Environmental Service Systems Career Pathway Content Standards

PURPOSE: The career pathway content standards out-
line technical knowledge and skills required for future 
success within this discipline. The content standards 
are intended to provide state agricultural education 
leaders and educators with a forward-thinking guide 
for what students should know and be able to do after 
completing a program of study in this career pathway. 
State leaders and local educators are encouraged to 
use the standards as a basis for the development of 
well-planned curriculum and assessments for Agricul-
ture, Food and Natural Resource (AFNR)-related Ca-
reer and Technical Education (CTE) programs. Adop-
tion and use of these standards is voluntary; states and 
local entities are encouraged to adapt the standards to 
meet local needs.

SCOPE: The Environmental Service Systems (ESS) Ca-
reer Pathway encompasses the study of systems, in-
struments and technology used to monitor and min-
imize the impact of human activity on environmental 
systems. Students completing a program of study in 
this pathway will demonstrate competence in the ap-
plication of principles and techniques for the develop-
ment, application and management of environmental 
service systems in AFNR settings.

SAMPLE CAREERS: Environmental Conservationist, 
Waste Management Specialist, Water Quality Special-
ist, Environmental Sampling Specialist, Naturalist, Haz-
ardous Material Handler, Hazardous Material Techni-
cian, Toxicologist, Solid Waste Manager

•	 Common Career Technical Core (CCTC) Standards – 
These are the standards for Environmental Service Sys-
tems (AG-ESS) from the 2012 version of the Common Ca-
reer and Technical Core Standards, which are owned by 
the National Association of State Directors of Career and 
Technical Education/National Career Technical Education 
Foundation and are used here with permission. These 
statements define what students should know and be able 
to do after completing instruction in a program of study 
for this pathway.

•	 Performance Indicators – These statements distill each 
CCTC Standard into more discrete indicators of the knowl-
edge and skills students should attain through a program 
of study in this pathway. Attainment of the knowledge and 
skills outlined in the performance indicators is intended to 
demonstrate an acceptable level of proficiency with the 
related CCTC Standard at the conclusion of a program of 
study in this area.

•	 Sample Measurements – The statements are sample mea-
sureable activities that students might carry out to indi-
cate attainment of each performance indicator at three 
levels of proficiency – awareness (a), intermediate (b), and 
advanced (c). This is not intended to be an all-encompass-
ing list; the sample measurements are provided as exam-
ples to demonstrate a logical progression of knowledge 
and skill development pertaining to one or more content 
areas related to the performance indicator. State and local 
entities may determine the most appropriate timing for 
attainment of each level of proficiency based upon local 
CTE program structures. 

CONNECTIONS TO OTHER PATHWAYS:
For additional content standards on energy, see Natural Resource Systems NRS.02 and NRS.03.
For additional content standards on precision technology, specifically Geographic Information Systems, see Natural Resource Systems NRS.03.
For additional content standards on precision technology, see Power, Structural and Technical Systems PST.05.
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ESS.01. Use analytical procedures and instruments to manage environmental 
service systems.

ESS.01.01. Analyze and interpret laboratory and field samples in environmental service 
systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.01.01.01.a. Identify sample types and 
sampling techniques used to collect laborato-
ry and field data.

ESS.01.01.01.b. Determine the appropriate 
sampling techniques needed to generate 
data.

ESS.01.01.01.c. Collect and prepare sample 
measurements using appropriate data collec-
tion techniques.

ESS.01.01.02.a. Identify methods of statisti-
cal analysis commonly used in research (e.g., 
mean, standard deviation, standard error, 
error bars, etc.).

ESS.01.01.02.b. Summarize the purpose of 
statistical analysis methods commonly used 
in environmental service systems research 
and explain examples of their use in practice.

ESS.01.01.02.c. Utilize data analysis to iden-
tify trends in a data sample and assess the 
confidence that can be drawn from those 
conclusions.

ESS.01.02. Properly utilize scientific instruments in environmental monitoring situations (e.g., 
laboratory equipment, environmental monitoring instruments, etc.). 

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.01.02.01.a. Identify basic laboratory 
equipment and explain their uses.

ESS.01.02.01.b. Demonstrate the proper use 
and maintenance of basic laboratory equip-
ment.

ESS.01.02.01.c. Calibrate and use laboratory 
equipment according to standard operating 
procedures.

ESS.01.02.02.a. Identify basic environmen-
tal monitoring instruments and explain their 
uses.

ESS.01.02.02.b. Demonstrate the proper use 
and maintenance of environmental monitor-
ing instruments.

ESS.01.02.02.c. Calibrate and use environ-
mental monitoring instruments according to 
standard operating procedures.

ESS.02.  Evaluate the impact of public policies and regulations on environmental 
service system operations.

ESS.02.01. Interpret and evaluate the impact of laws, agencies, policies and practices affecting 
environmental service systems.
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Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.02.01.01.a. Distinguish between the 
types of laws associated with environmental 
service systems.

ESS.02.01.01.b. Analyze the structure of 
laws associated with environmental service 
systems.

ESS.02.01.01.c. Evaluate the impact of laws 
associated with environmental service sys-
tems for their impact on wildlife, people, the 
environment and the economy.

ESS.02.01.02.a. Distinguish between the 
types of government agencies (i.e., local, 
state and federal) associated with environ-
mental service systems.

ESS.02.01.02.b. Analyze the specific purpose 
of government agencies associated with envi-
ronmental service systems.

ESS.02.01.02.c. Evaluate the impact and 
effectiveness of government agencies (i.e., 
local, state, and federal) associated with 
environmental service systems (e.g., regula-
tion of consumption, prevention of damage 
to natural resources systems, management of 
ecological interactions, etc.).

ESS.02.01.03.a. Research policies, practices 
and initiatives common in business and advo-
cacy groups associated with environmental 
service systems (e.g., zero-waste, LEED-certi-
fied, locally-grown, etc.).

ESS.02.01.03.b. Assess the intent, feasibility 
and effectiveness of policies, practices and 
initiatives common in business and advocacy 
groups associated with environmental service 
systems.

ESS.02.01.03.c. Evaluate the impact of poli-
cies, practices and initiatives common in busi-
ness and advocacy groups associated with 
environmental service systems on wildlife, 
people, the environment and the economy.

ESS.02.02. Compare and contrast the impact of current trends on regulation of environmental 
service systems (e.g., climate change, population growth, international trade, etc.).

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.02.02.01.a. Research and categorize 
the purpose, implementation and impact of 
greenhouse gas emission policies (e.g., cap-
and-trade, emission offsetting, zero-emis-
sions, carbon-neutrality, carbon sequestra-
tion, etc.).

ESS.02.02.01.b. Assess the effectiveness and 
impact of greenhouse gas emissions policies.

ESS.02.02.01.c. Devise new policies for con-
trolling greenhouse gas emissions that reduce 
atmospheric carbon levels while generating 
additional economic activity.

ESS.02.02.02.a. Research the impact of 
environmental service systems regulations on 
international trade.

ESS.02.02.02.b. Analyze how environmental 
service systems regulations can both nega-
tively and positively affect international trade.

ESS.02.02.02.c. Interpret and evaluate the 
impact of specific environmental service 
regulation policies (e.g., Clean Air Act, EISA, 
Clean Water Act, Superfund, etc.) on interna-
tional trade.
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ESS.02.02.03.a. Examine and summarize the 
impact that population growth has on envi-
ronmental service systems.

ESS.02.02.03.b. Analyze the correlation 
between increased population size and the 
need for regulation of environmental service 
systems.

ESS.02.02.03.c. Predict the impact of fu-
ture population growth on the regulation of 
environmental service systems and evaluate 
how changes made today will impact future 
regulations.

ESS.02.02.04.a. Research current policies 
related to fracking and shale oil gas.

ESS.02.02.04.b. Assess whether current 
policies related to fracking and shale oil gas 
sufficiently address the needs of environmen-
tal service systems.

ESS.02.02.04.c. Evaluate current fracking 
policies and create suggestions for modifi-
cation of these policies to more thoroughly 
address the needs related to environmental, 
economic and social sustainability.

ESS.02.03. Examine and summarize the impact of public perceptions and social movements on 
the regulation of environmental service systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.02.03.01.a. Research and summarize how 
the perception and regulation of environmen-
tal service systems has changed over time.

ESS.02.03.01.b. Analyze and summarize spe-
cific changes to perceptions and regulations 
of environmental service systems and their 
impact on reducing the ecological, economi-
cal and sociological impact.

ESS.02.03.01.c. Evaluate the impact of specif-
ic historical figures, or organizations, on the 
perception and regulation of environmental 
service systems.

ESS.02.03.02.a. Examine how social views 
and movements (e.g., zero-waste philosophy, 
carbon footprints, recycling, etc.) have affect-
ed the implementation and need for regula-
tion of environmental service systems.  

ESS.02.03.02.b. Assess the effectiveness of 
specific social movements related to regula-
tion of environmental service systems.

ESS.02.03.02.c. Research current issues relat-
ed to modern or future environmental service 
systems and devise strategies for engaging 
the public to address these issues through 
social movements.

ESS.03.  Develop proposed solutions to environmental issues, problems and 
applications using scientific principles of meteorology, soil science, hydrology, 
microbiology, chemistry and ecology.

ESS.03.01. Apply meteorology principles to environmental service systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.
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ESS.03.01.01.a. Distinguish between the 
different components and structural layers of 
the earth’s atmosphere.

ESS.03.01.01.b. Differentiate how com-
ponents of the atmosphere (e.g., weather 
systems and patterns, structure of the at-
mosphere, etc.) affect environmental service 
systems.

ESS.03.01.01.c. Utilize meteorological data to 
assess the impact of atmospheric conditions 
on environmental service systems.

ESS.03.01.02.a. Analyze how meteorological 
conditions influence air quality.

ESS.03.01.02.b. Analyze and articulate the 
relationship between meteorological condi-
tions, air quality and air pollutants.

ESS.03.01.02.c. Interpret data measuring air 
pollution to determine its threat on human 
populations and ecological interactions. 

ESS.03.01.03.a. Research climate change and 
summarize evidence that climate change is 
occurring.

ESS.03.01.03.b. Assess the environmental, 
economic and social consequences of climate 
change

ESS.03.01.03.c. Evaluate the predicted 
impacts of global climate change on environ-
mental service systems.

ESS.03.01.04.a. Examine and summarize fac-
tors that affect the earth’s balance of energy.

ESS.03.01.04.b. Analyze the basics of the 
greenhouse effect and describe how the 
greenhouse effect alters the earth’s balance 
of energy.

ESS.03.01.04.c. Utilize data to predict and 
forecast future levels of greenhouse gas pol-
lution and outline steps necessary to mitigate 
the resulting damage.

ESS.03.02. Apply soil science and hydrology principles to environmental service systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.03.02.01.a. Differentiate and distinguish 
land uses, capability factors and land capabil-
ity classes.

ESS.03.02.01.b. Use a soil survey to deter-
mine the land capability classes for different 
parcels of land in an area.

ESS.03.02.01.c. Design a master land-use 
management plan for a given area that utiliz-
es land capability classes in order to minimize 
erosion and flooding, maximize development 
and preservation of topsoil, et cetera.

ESS.03.02.02.a. Research and describe the 
process of soil formation through weathering.

ESS.03.02.02.b. Differentiate rock types and 
relate the chemical composition of mineral 
matter in soils to the parent material.

ESS.03.02.02.c. Evaluate the soil composition 
in order to predict the impact of that soil on 
environmental service systems.

ESS.03.02.03.a. Examine and explain how 
the physical qualities of the soil influence the 
infiltration and percolation of water.

ESS.03.02.03.b. Assess the physical qualities 
of the soil that determine its potential for 
filtration of groundwater supplies and likeli-
hood for flooding.

ESS.03.02.03.c. Conduct tests of soil to de-
termine its potential for filtration of ground-
water supplies and likelihood for flooding.

ESS.03.02.04.a. Summarize environmental 
hazards associated with groundwater sup-
plies.

ESS.03.02.04.b. Assess the effectiveness of 
precautions taken to prevent or reduce con-
tamination of groundwater supplies.

ESS.03.02.04.c. Evaluate the methods used 
in a given example to protect groundwater 
supplies.
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ESS.03.02.05.a. Research and summarize 
hydrogeology and differentiate between 
groundwater and surface water.

ESS.03.02.05.b. Analyze how interactions be-
tween groundwater and surface water affect 
flow and availability of water.

ESS.03.02.05.c. Construct explanations and 
solutions to situations involving the declin-
ing availability of water that incorporate 
groundwater flow equations as well as human 
activity.

ESS.03.02.06.a. Research and describe how 
groundwater and surface water interactions 
affect the existence of wetlands.

ESS.03.02.06.b. Analyze the importance of 
the roles played by wetlands in regards to 
water availability, prevention of flooding and 
other factors.

ESS.03.02.06.c Evaluate and select strategies 
for wetlands preservation and restoration 
that maximize services provided by wetlands 
while taking human concerns into consider-
ation. 

ESS.03.03. Apply chemistry principles to environmental service systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.03.03.01.a. Examine and summarize how 
chemistry affects soil structure and function 
(e.g., pH, cation-exchange capacity, filtration 
capability, flooding likelihood, etc.).

ESS.03.03.01.b. Analyze the soil chemistry of 
a sample.

ESS.03.03.01.c. Evaluate a sample’s soil 
chemistry and assess how the results may im-
pact considerations in environmental service 
systems.

ESS.03.03.02.a. Examine and summarize how 
chemistry affects water quality and function 
(e.g., oxygen saturation, pH, biomagnification, 
etc.).

ESS.03.03.02.b. Analyze the water chemistry 
of a sample.

ESS.03.03.02.c. Evaluate a sample’s water 
chemistry and assess how the results may im-
pact considerations in environmental service 
systems.

ESS.03.03.03.a. Examine and summarize how 
chemistry affects air quality and function 
(e.g., heat retention, formation of smog and 
acid rain, etc.).

ESS.03.03.03.b. Analyze how components 
of atmospheric chemistry (e.g., air chemical 
components, heat, moisture, etc.) affect air 
quality. 

ESS.03.03.03.c. Assess the impact of atmo-
spheric chemistry on operational decisions in 
environmental service systems.

ESS.03.03.04.a. Examine and summarize the 
relationship between water and soil chemistry 
and the formation of different kinds of wet-
lands (e.g., fens, peat bogs, potholes, etc.).

ESS.03.03.04.b. Assess how different kinds 
of wetlands are formed based on the differ-
ent kinds of soil and water chemistry present 
in each case.

ESS.03.03.04.c. Evaluate the services provid-
ed by types of wetlands and predict how dif-
ferent types of wetlands respond to pressures 
due to human activity.

ESS.03.04. Apply microbiology principles to environmental service systems.
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Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.03.04.01.a. Describe the microbial 
biodiversity found in soil and summarize the 
contribution of microbial biodiversity to the 
physical and chemical characteristics of soil.

ESS.03.04.01.b. Assess how the activities of 
microorganisms in soil affect environmental 
service systems and ecosystem biodiversity.

ESS.03.04.01.c. Evaluate how soil microor-
ganisms in environmental service systems can 
be used to minimize waste, maximize nutrient 
cycling and increase ecosystem biodiversity.

ESS.03.04.02.a. Research and describe how 
microbial populations in an ecosystem affect 
carbon cycling.

ESS.03.04.02.b. Analyze the microbial pop-
ulations present in an area and assess how 
carbon cycling is affected.

ESS.03.04.02.c. Develop strategies for ne-
gating air pollutants based on soil microbial 
populations (e.g., carbon sequestration and 
rates of decomposition). 

ESS.03.04.03.a. Examine and explain the role 
that microbes play in wastewater treatment.

ESS.03.04.03.b. Assess the impact of waste-
water treatment on environmental service 
systems.

ESS.03.04.03.c. Evaluate modern uses of 
microbial waste water treatment and devise 
strategies to further reduce the environmen-
tal, economic and social impact of wastewa-
ter treatment.

ESS.03.04.04.a. Research the purposes of 
bioassay tests and describe potential applica-
tions for environmental service systems.

ESS.03.04.04.b. Analyze procedures for a 
bioassay test.

ESS.03.04.04.c. Conduct bioassay tests 
related to environmental service systems and 
interpret results.

ESS.03.05. Apply ecology principles to environmental service systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.03.05.01.a. Research the role that biodi-
versity plays in environmental service systems 
and how biodiversity can be measured.

ESS.03.05.01.b. Calculate the amount of bio-
diversity in a given area using an appropriate 
method (e.g., quadrat assessment, transect 
measurements, etc.).

ESS.03.05.01.c. Evaluate the biodiversity of 
an area and predict the impact of changing 
the levels of biodiversity on environmental 
service systems.

ESS.03.05.02.a. Examine and explain the role 
played by habitats on environmental service 
systems.

ESS.03.05.02.b. Assess the impact of the 
current rate of habitat loss on environmental 
service systems.

ESS.03.05.02.c. Evaluate the importance of 
habitat to environmental service systems and 
devise strategies to minimize the future loss 
of habitats.

ESS.03.05.03.a. Research and explain how 
carrying capacities relate to environmental 
service systems (e.g., waste processing, rate 
or production of pollution, disease, etc.).

ESS.03.05.03.b. Assess and describe the 
impact of a population exceeding its carrying 
capacity on environmental service systems.

ESS.03.05.03.c. Devise a strategy for moni-
toring and supporting environmental service 
systems through management of a species’ 
carrying capacity.
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ESS.03.05.04.a. Examine and describe how 
ecological interactions can be used to assess 
environmental service systems (i.e., macroin-
vertebrates and/or amphibians as bioindica-
tors).

ESS.03.05.04.b. Evaluate the benefits and 
drawbacks of using bioindicator species in 
environmental service systems. 

ESS.03.05.04.c. Utilize evidence from bioin-
dicator species to detect pollutants in a given 
area.

ESS.04. Demonstrate the operation of environmental service systems (e.g., 
pollution control, water treatment, wastewater treatment, solid waste 
management and energy conservation).

ESS.04.01. Use pollution control measures to maintain a safe facility and environment.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.04.01.01.a. Identify and distinguish types 
of pollution and distinguish between point 
source and nonpoint source pollution.

ESS.04.01.01.b. Assess how industrial and 
nonindustrial pollution has damaged the 
environment.

ESS.04.01.01.c. Evaluate evidence for a given 
area for industrial and nonindustrial pollution.

ESS.04.01.02.a. Research ways in which 
pollution can be managed and prevented and 
propose solutions to meet the needs of local 
systems.

ESS.04.01.02.b. Conduct tests to determine 
the presence and extent of pollution.

ESS.04.01.02.c. Create a plan for pollution 
remediation, management or prevention for a 
given area.

ESS.04.01.03.a. Interpret the conditions nec-
essary for waste to be labeled as hazardous.

ESS.04.01.03.b. Classify examples of pollu-
tion as hazardous or nonhazardous.

ESS.04.01.03.c. Construct a plan for handling 
hazardous waste in given situations.

ESS.04.02. Manage safe disposal of all categories of solid waste in environmental service 
systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.04.02.01.a. Compare and contrast dif-
ferent types of solid waste and options for 
treating solid waste.

ESS.04.02.01.b. Analyze environmental haz-
ards created by different types of solid waste, 
solid waste accumulation and solid waste 
disposal.

ESS.04.02.01.c. Develop a plan for solid 
waste disposal for a given situation that con-
siders the environmental hazards, economic 
realities and social concerns associated with 
this task.
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ESS.04.02.02.a. Examine and describe the 
components of disposing waste in sanitary 
landfills.

ESS.04.02.02.b. Analyze and document basic 
sanitary landfill operating procedures and 
design.

ESS.04.02.02.c. Evaluate sanitary landfill 
procedures for environmental, economic and 
social sustainability.

ESS.04.02.03.a. Research and summarize the 
benefits and processes of composting.

ESS.04.02.03.b. Apply scientific principles to 
explain the benefits and processes of com-
posting.

ESS.04.02.03.c. Evaluate the appropriateness 
of composting methods in different situa-
tions.

ESS.04.02.04.a. Examine and describe the 
importance and potential impact of recycling.

ESS.04.02.04.b. Analyze and document dif-
ferent recycling methods and classify materi-
als that can be recycled.

ESS.04.02.04.c. Survey and evaluate recy-
cling programs and procedures.

ESS.04.03. Apply techniques to ensure a safe supply of drinking water and adequate treatment 
of wastewater according to applicable rules and regulations.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.04.03.01.a. Categorize chemical and 
physical properties of drinking water.

ESS.04.03.01.b. Analyze and document all 
steps in the public drinking water treatment 
process according to applicable standards.

ESS.04.03.01.c. Evaluate samples of water 
and the processes necessary to verify that 
the samples are safe for consumption accord-
ing to applicable standards.

ESS.04.03.02.a. Research methods common-
ly used to treat wastewater and septic waste.

ESS.04.03.02.b. Analyze and document the 
steps necessary to ensure that wastewater 
and septic waste can be safely released into 
the environment. 

ESS.04.03.02.c. Evaluate examples of waste-
water and/or septic waste for its potential to 
cause environmental, economic and/or social 
problems. 

ESS.04.04. Compare and contrast the impact of conventional and alternative energy sources 
on the environment and operation of environmental service systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.04.04.01.a. Research conventional ener-
gy sources and list conservation measures to 
reduce the impact on environmental service 
systems.

ESS.04.04.01.b. Assess the advantages 
and disadvantages of conventional energy 
sources in regards to environmental service 
systems.

ESS.04.04.01.c. Evaluate the impact burning 
of fossil fuels has on environmental service 
systems.
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ESS.04.04.02.a. Research alternative ener-
gy sources and describe the motivations for 
seeking alternatives to conventional energy 
sources as they relate to environmental mon-
itoring.

ESS.04.04.02.b. Identify advantages and 
disadvantages of alternative energy sourc-
es as they pertain to environmental service 
systems.

ESS.04.04.02.c. Evaluate the impact alterna-
tive energy sources have on environmental 
conditions.

ESS.04.04.03.a. Examine the factors that 
affect energy consumption and describe how 
these factors are related to environmental 
monitoring.

ESS.04.04.03.b. Analyze and document the 
main categories of energy consumption.

ESS.04.04.03.c. Evaluate strategies for re-
ducing energy consumption to determine the 
most effective course of action based on the 
needs of environmental service systems.

ESS.04.04.04.a. Research the impact on 
environmental service systems that occur 
because of energy consumption.

ESS.04.04.04.b. Analyze and document the 
most significant impacts that energy con-
sumption has on environmental monitoring.

ESS.04.04.04.c. Devise a strategy for im-
proving future energy consumption in a 
manner consistent with the intents of envi-
ronmental service systems.

ESS.04.04.05.a. Examine and explain how 
energy consumption and the carbon cycle 
relate to environmental monitoring. 

ESS.04.04.05.b. Calculate the impact of 
the carbon cycle imbalance (due to energy 
consumption) and assess how this imbalance 
affects environmental service systems.

ESS.04.04.05.c. Use data from environmental 
monitoring to evaluate methods for reducing 
the imbalance in the carbon cycle through 
changes to energy consumption.

ESS.04.04.06.a. Research and describe the 
purpose and applications of life cycle assess-
ments to environmental service systems.

ESS.04.04.06.b. Interpret a life cycle as-
sessment and explain how it can be utilized 
in environmental service systems to assess 
the potential ecological impact of an energy 
source. 

ESS.04.04.06.c. Conduct a life cycle assess-
ment for a given source of energy and use 
this assessment to determine the best option 
for energy in regards to environmental ser-
vice systems.

ESS.05. Use tools, equipment, machinery and technology common to tasks in 
environmental service systems.

ESS.05.01. Use technological and mathematical tools to map land, facilities and infrastructure 
for environmental service systems.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.05.01.01.a. Examine the importance and 
describe applications of surveying and map-
ping for environmental service systems.

ESS.05.01.01.b. Apply surveying and map-
ping principles to a situation involving envi-
ronmental service systems and identify and 
explain the use of equipment for surveying 
and mapping.

ESS.05.01.01.c. Demonstrate surveying and 
cartographic skills to make site measure-
ments in order to address concerns and 
needs within an environmental service sys-
tems situation.
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ESS.05.01.02.a. Research the methods in 
which GIS can be used in environmental 
service systems (e.g., tracing of point pollu-
tion, control of the spread of invasive species, 
etc.).

ESS.05.01.02.b. Apply GIS skills to a situation 
specific to environmental service systems.

ESS.05.01.02.c. Interpret and evaluate GIS 
data to come to a conclusion about a scenar-
io specific to environmental service systems.

ESS.05.01.03.a. Research how advancements 
in technology (e.g., unmanned aerial vehicles 
and drones, genetic modification, fracking, 
alternative energy, etc.) have changed envi-
ronmental service systems.

ESS.05.01.03.b. Analyze and document ex-
amples of utilization of breaking technology 
in environmental service systems.

ESS.05.01.03.c. Evaluate trends in technolo-
gy and develop predictions about how these 
advancements will change environmental 
service systems.

ESS.05.02. Perform assessments of environmental conditions using equipment, machinery and 
technology.

Sample Measurement: The following sample measurement strands are provided to guide the development of 
measurable activities (at different levels of proficiency) to assess students’ attainment of knowledge and skills 
related to the above performance indicator. The topics represented by each strand are not all-encompassing.

ESS.05.02.01.a. Research and summarize 
methods used to determine water quali-
ty (e.g., dissolved oxygen, chemical tests, 
macroinvertebrates, etc.) and determine if a 
source of water has been contaminated.

ESS.05.02.01.b. Assess different measure-
ments of water quality to determine their 
effectiveness and limitations.

ESS.05.02.01.c. Evaluate a sample of water 
to determine its quality and if it has been 
contaminated.

ESS.05.02.02.a. Research and summarize 
methods and tools used to measure soil 
health and determine if an area of land has 
been contaminated (e.g., soil probes, core 
monolith, soil fertility tests, etc.).

ESS.05.02.02.b. Assess different measure-
ments of soil quality (e.g., soil horizons, soil 
texture, organic matter, soil respiration, etc.) 
to determine their effectiveness and limita-
tions.

ESS.05.02.02.c. Evaluate a sample of soil to 
determine its quality and if it has been con-
taminated.

ESS.05.02.03.a. Research and summarize 
methods and tools used to determine air 
quality and determine if pollution is present 
(e.g., CO2 probe, particulate matter sampler, 
etc.).

ESS.05.02.03.b. Assess different measure-
ments of air quality (e.g., ozone, carbon mon-
oxide, particulate matter, etc.) to determine 
their effectiveness and limitations.

ESS.05.02.03.c. Perform an evaluation of air 
quality to determine and assess its impact of 
human and ecological populations.

ESS.05.02.04.a. Research and summarize 
methods used to determine ecological health 
and determine if an ecosystem is threatened 
(e.g., quadrat analysis, bioindicators, mark-re-
capture, etc.).

ESS.05.02.04.b. Assess different measure-
ments of assessing ecological health (e.g., 
quadrat biodiversity assessments, transect 
surveys, population counts, detection of dis-
ease and invasive species, etc.) to determine 
their effectiveness and limitations.

ESS.05.02.04.c. Evaluate a habitat to deter-
mine its ecological quality and if it is threat-
ened.
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