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INTRODUCTION: NAVIGATING THE ESSENTIALS OF YOUR CHAPTER 13 REVIEW
ENVIRONMENTAL SCIENCE

Water is the thread that ties every living system on Earth together. Yet, for many students, a
Chapter 13 review environmental science assignment can feel like trying to drink from a fire
hose. The concepts are broad, the terminology is dense, and the interconnectedness of aquatic
systems, pollution pathways, and resource management can be overwhelming. This guide is
designed to help you cut through the complexity. Whether you are preparing for an exam, writing a
summary, or simply trying to solidify your understanding, this comprehensive review will walk you
through the critical themes, key definitions, and real-world applications that define Chapter 13 in
most standard environmental science curricula.

In the following sections, we will break down the major components of this chapter into digestible
parts. We will cover the distribution of Earth’s water, the science behind surface water and
groundwater, the pressing issue of water scarcity, the different categories of water pollution, and the
strategies for sustainable water management. By the end of this Chapter 13 review
environmental science guide, you should have a clear mental map of the material and a strong
grasp of the core principles that connect water to every other environmental issue on the planet.

THE CORE CONCEPT: WHY WATER MATTERS IN ENVIRONMENTAL SCIENCE

Before diving into specific definitions, it is important to understand why this chapter holds such a
central place in environmental science. Water is not just a resource; it is a habitat, a climate
regulator, a solvent, and a transport medium for nutrients and pollutants alike. Every environmental
challenge, from climate change to biodiversity loss, has a water dimension. A thorough Chapter 13
review environmental science must begin by acknowledging that water connects the lithosphere,
atmosphere, and biosphere in a continuous cycle.

This chapter typically opens with a discussion of the hydrologic cycle. Understanding this cycle is the
foundation for everything that follows. Evaporation, transpiration, condensation, precipitation, and
runoff are not just vocabulary words; they are the processes that determine where water is
available, how it moves, and how it becomes polluted or purified. When you revisit your notes, pay
close attention to how human activities disrupt each stage of this cycle. Deforestation, for instance,
reduces transpiration and alters local rainfall patterns. Urbanization increases runoff and reduces
groundwater recharge. These disruptions are central to the applied problems discussed later in the
chapter.

Global Water Distribution: A Surprising
Reality

One of the most eye-opening parts of any Chapter 13 review environmental science is the stark
reality of global water distribution. Students are often surprised to learn that approximately 97.5
percent of all water on Earth is saltwater, leaving only 2.5 percent as freshwater. Of that tiny
fraction, nearly 70 percent is locked in glaciers and ice caps. Another 30 percent is stored as
groundwater, much of it deep and difficult to access. What remains, roughly 0.3 percent of all
freshwater, is surface water found in lakes, rivers, and the atmosphere.

This distribution has profound implications. It means that the water we depend on for drinking,
agriculture, and industry is an incredibly scarce resource when viewed on a global scale. It also
means that the location of this freshwater is uneven. Some regions, like the Amazon basin, are
water-rich, while others, such as the Middle East and parts of Africa, face chronic shortages.
Understanding this uneven distribution is essential for answering questions about water conflict,
management policy, and sustainability in your Chapter 13 review environmental science
materials.

SURFACE WATER AND GROUNDWATER: THE TWO PILLARS OF FRESHWATER
RESOURCES

Surface Water: Rivers, Lakes, and
Reservoirs

Surface water is the most visible and often the most utilized source of freshwater for human
populations. Rivers, lakes, and man-made reservoirs provide water for drinking, irrigation,
transportation, and recreation. In your Chapter 13 review environmental science, you will likely
encounter terms like watershed (or drainage basin), which refers to the land area that drains into a
particular body of water. Watersheds are the functional units for managing water quality and
quantity. Anything that happens within a watershed, from fertilizer application to industrial
discharge, ultimately affects the water downstream.

Lakes are classified by their nutrient levels. Oligotrophic lakes are deep, clear, and low in nutrients.
Eutrophic lakes are shallower, murkier, and rich in nutrients. Cultural eutrophication, caused by
human inputs of nitrogen and phosphorus from fertilizers and sewage, is a major pollution problem
that accelerates the natural aging process of lakes. This is a classic topic for exam questions in any
Chapter 13 review environmental science study session. Understanding the difference between
natural and accelerated eutrophication is key to grasping aquatic ecosystem dynamics.

Groundwater: The Hidden Reservoir

Groundwater is water that fills the cracks and pores in underground soil and rock layers. It is stored
in aquifers, which are geological formations that can yield usable amounts of water. The water
table is the upper boundary of the saturated zone. In a well-written Chapter 13 review
environmental science, special attention is given to the difference between confined and
unconfined aquifers. Confined aquifers are sandwiched between impermeable layers and are often
under pressure, leading to artesian wells. Unconfined aquifers are directly recharged by surface
water and precipitation.

Groundwater moves very slowly, often only a few centimeters per day. This slow movement has two
critical consequences. First, it means that once groundwater is contaminated, it can take decades or
even centuries to clean up naturally. Second, it means that groundwater is a non-renewable
resource on human timescales if it is withdrawn faster than it is recharged. This concept of
groundwater mining or overdraft is a central theme in your Chapter 13 review environmental
science notes. The Ogallala Aquifer in the United States, for instance, is being depleted far faster
than it can be replenished, raising serious questions about the long-term sustainability of agriculture
in the region.

WATER SCARCITY: CAUSES AND CONSEQUENCES

Water scarcity is not just about having too little water; it is also about having water of poor quality. A
comprehensive Chapter 13 review environmental science should distinguish between physical
water scarcity (where there is simply not enough water to meet demand) and economic water
scarcity (where water is available but lacks the infrastructure to deliver it). Many developing nations
suffer from economic water scarcity, even in regions with adequate rainfall.

The causes of water scarcity are multifaceted. Population growth increases demand for domestic
water, food, and manufactured goods. Climate change alters precipitation patterns, causing more
frequent and severe droughts in some areas while increasing flood risks in others. Agricultural
practices consume roughly 70 percent of global freshwater withdrawals, often inefficiently. Industrial
use and energy production also place heavy demands on supply. The consequences are equally
wide-ranging, from crop failure and famine to migration and geopolitical tension. Understanding
these cause-and-effect relationships is a common focus in any serious Chapter 13 review
environmental science exercise.

WATER POLLUTION: TYPES, SOURCES, AND SOLUTIONS

Water pollution is arguably the most detailed section of this chapter. A thorough Chapter 13
review environmental science will cover the major categories of pollutants and their effects on
human health and ecosystems. The chapter typically organizes pollutants into several groups:

e Pathogens: Disease-causing organisms like bacteria, viruses, and parasites. They enter water
from untreated sewage and animal waste and are the primary cause of waterborne diseases
such as cholera and typhoid.

* Oxygen-demanding waste: Organic matter that decomposes in water, consuming dissolved
oxygen. High levels of biochemical oxygen demand (BOD) lead to hypoxia and dead zones in
aquatic systems.

e Plant nutrients: Nitrogen and phosphorus that cause cultural eutrophication. These come
from agricultural runoff, sewage, and detergents.

e Toxic chemicals: Heavy metals like lead and mercury, synthetic organic compounds, and
industrial byproducts. These can bioaccumulate and biomagnify through food chains.

» Sediment: Soil particles that cloud water, reduce light penetration, and smother aquatic
habitats. Construction sites and agricultural fields are major sources.

e Thermal pollution: Heated water discharged from power plants and industrial facilities. Even
a small temperature rise can harm aquatic organisms adapted to specific temperature ranges.

e Plastic and microplastics: An emerging concern with long-term ecological and potential
human health impacts.

Each of these categories comes with specific sources, pathways, and mitigation strategies. For
example, point-source pollution comes from a single, identifiable source such as a pipe or a factory,
while nonpoint-source pollution comes from diffuse sources like agricultural fields or urban streets.
Nonpoint-source pollution is much harder to control because it is not traceable to a single origin. In
your Chapter 13 review environmental science, it is important to be able to classify examples
correctly into point-source and nonpoint-source categories.

Groundwater Contamination: A Special
Concern

Groundwater contamination deserves its own subsection in any Chapter 13 review
environmental science because it is so difficult to remedy. Common contaminants include leaking
underground storage tanks (LUSTs), septic systems, agricultural chemicals, and landfill leachate.
Once an aquifer is contaminated, the only viable solutions are often to treat the water at the point of
use or to find an alternative source. This is a classic example of the precautionary principle in
environmental management: it is far cheaper and more effective to prevent contamination than to
clean it up afterward.

CASE STUDIES AND REAL-WORLD APPLICATIONS

A memorable Chapter 13 review environmental science often includes case studies that bring
the concepts to life. Here are a few examples that commonly appear in course materials:

e The Aral Sea disaster: A stark example of what happens when water is diverted for large-
scale irrigation without considering ecosystem needs. Once the fourth-largest lake in the
world, the Aral Sea has shrunk dramatically, destroying a fishery, creating a public health
crisis, and altering the local climate.

* The Love Canal incident: A landmark case of groundwater contamination from industrial
waste that led to the Superfund legislation in the United States. It demonstrates the long-term
consequences of improper hazardous waste disposal.

e The Colorado River Basin: A modern example of water scarcity and conflict. The river
supplies water to seven U.S. states and Mexico, but demand exceeds supply, leading to
negotiations over allocations and calls for conservation.

e The Ganges River in India: A case study in cultural eutrophication, pathogen contamination,
and the challenges of balancing religious practices with public health and environmental
protection.

These case studies serve as powerful illustrations of the principles outlined earlier. When you study
your Chapter 13 review environmental science materials, try to connect each case study to the
specific pollutant types, resource management concepts, and policy approaches that are at play.
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KEY TAKEAWAYS FOR YOUR CHAPTER 13 REVIEW 1. Water distribution is unequal. Understand the percentages of freshwater versus saltwater
and the implications for resource management.

2. The hydrologic cycle is the engine of water movement. Know the key processes and
how humans disrupt them.

To make your Chapter 13 review environmental science as efficient as possible, here are the
core points you should be able to articulate after studying:
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