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Water Quality Indicators
Written by: Kimberly Miller, Environmental Specialist

5 Water quality can seem straightforward. Many people refer to
PMwater as 0goodo6 or obad. o6 This s
M quality is a complex topic that depends on what the water is used
for, what the natural condition of the water is, and which
components of water quality are measured. Water in a stream
may be considered good for the plants and animals that live in it,
but may be bad for drinking water without significant treatment.
Water quality is measured by using indicators (also known as
parameters) to assess the physical, chemical, and biological
I health of the waterbody. There are many different indicators that
can be measured, but here we will provide an overview of a few of
the basic chemical and physical parameters to help you understand water quality monitoring results.
Temperature is an indicator of the general condition of the waterbody. It can affect many other
parameters. Water temperature can be affected by removing shade on stream banks, water flow, or
adding water from another source. The ideal temperature depends on the waterbody. Streams are
usually classified as warm or cold water (cold streams are usually less than 20°C/68°F). Many standards
have a limit on how much the natural temperature can be changed. Some streams with sensitive fish
(like salmon) have a maximum temperature that the water can reach in order to protect these species.
Dissolved oxygen  (DO) is an indicator of biological health of a waterbody. Concentrations vary with
water temperature and altitude. Warm water has lower DO. Most aquatic life needs at least 5 milligrams
per liter to survive with the goal of at least 8 milligrams per liter for a healthy waterbody. DO can be
affected by time of day, season, and by plants and algae in the water.

pH is a measure of how acidic or basic a substance is.

— The scale is from O (acids) to 14 (bases) with 7 as neutral. A Battery Acid
¢ Aquatic life can be sensitive to pH and adapted to a i
specific range for the water they live in. pH depends on ~ |'"re"e \L,?:;ZZ,J"'CE
the geology of the area and can be changed by s ﬁ Adult fish die
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wastewater, mining, or acid rain. The goal for pH is
usually between 6.5 and 9.

Nitrogen and phosphorus are the two main
= nutrients that are monitored by most water quality
programs. Nutrients are essential for plants and animals
to survive, but too much leads to excessive plant and
- algae growth. When the excess organisms die, they
' decompose and use up oxygen, leading to lower DO
available for other aquatic life. Nitrate and phosphorus
can come from fertilizer, animal waste, failing septic
systems, and other runoff. v

Turbidity  is a measure of the clarity of the water.
Erosion and sedimentation have large effects on turbidity.
High levels can suffocate aquatic animals and block the
sunlight aquatic plants need. Runoff, high flows, eroding
stream banks, and excessive algae growth contribute to
high turbidity.

Tri bal Members can access
Quality Assessment on the Tribal website.
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Light Pollution
Written by: Jon Castillo, Environmental Technician

We have all heard about trash, water, and air pollution,
but perhaps you have not heard of light pollution. Light
pollution is the brightening of the night sky, caused by street
lights and other man -made sources. Too much light pollution
washes out starlight in the night sky.

We light our outdoor nighttime environment in various
ways, such as increasing safety and security lights in our cities
or towns. We have become a 24-hour society and nighttime
lighting has become a necessity to facilitate using our
roadways and downtown areas.

For mo st of Eart hos history,
- stars and galaxies has been visible in the darkness of the night

" & sky. From our earliest beginnings, the sky has inspired
guestions about our universe and our relation to it. The history

of scientific discovery, art, literature, astronomy, navigation,
exploration, philosophy, and even human curiosity itself would

be diminished without our view of the stars. But today, the
increasing number of people living on Earth and the
corresponding increase in inappropriate and unshielded
outdoor lighting has resulted in light pollution.

There are three elements of light pollution; sky glow, light
trespass, and glare.

Sky glow - refers to the glow that can be seen over
populated areas. It arises from light reflected from illuminated
surfaces and from light escaping directly upward light fixtures,
which then is scattered (redirected) by the atmosphere back
toward the ground. The brightness of sky glow is affected
strongly by the amount of light used.

Light Trespass - is the poor control of outdoor lighting that crosses property lines and detracts from
property values and our quality of life. : Light trespass is easy to identify. It occurs when unwanted light
shines on our property or in our windows.

Glare - is a visual brightness. It can be
disabling or uncomfortable. Older people are
usually more sensitive to glare due to the aging
characteristics of the eye. Direct glare from
improperly shielded fixtures is often blinding.

Many of us donot real
are brighter than ever in places where there are
no night time lights.  We should not forget the
beauty of the stars above and should turn our
lights off outside, even if only for a few moments,
and enjoy looking in the sky at the Milky Way
like our ancestors did for many years.
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Happy Mappy
. Written by: James Payne, Environmental Director

You can map almost anything, really. You can obviously
map out the route that you take from home to work or to school.
We can map out states and countr
look at different maps that people have created so we can
navigate, learn, and explore! Besides just showing location, we
can see politics or regional leanings, as shown on the map to
the left which shows how countles tend to vote based on
political parties. Sedl g b 54 /

v’

Ever wonder how pilots know when to start descending or
change their heading? They utilize air maps as shown to the
right.

w (utson’y TR / 'é"_ 5 Of course not only can
. : . T :

we can map out the ocean floor by usmg soundlngs and |mag|ng
as well as mapping out the ocean currents and temperatures. By
|dentifying these phenomena, we can then understand and to
' some degree predict dependent variables such as El Nifio and La

' HEALTHCARE E=wi

. . - COSTS BY STATE =
What about mapping out issues that concern or affect

us? We can map out diseases, poverty, education, -[)@L)
employment, or healthcare costs (right). -m@.@.

Most Commonly Spoken Native American Language m). &)
«<w

o Wi Check out this map that shows what the most

W ) b e . commonly spoken Native Amencan Ianguage by
e Slate State (left). i

What about mapping out the minerals and geology

underfoot; scientists and others use this information for

understanding earthquakes, mining, construction, and even
- energy development

Even Jonds art

As you can see, you can map nearly anything! To find out
more information about maps or cartography, check out these
\ i sites: Esri.com, USGS.qgov, and since youodr e
websites, take a Iook at how the internet has been mapped here: internet -map.net/
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Crude Oil and the Battle at Standing Rock
Written by: Pamela Atcitty, Environmental Specialist Il

What is Happening at Standing Rock?

The Standing Rock Sioux Tribe in North Dakota is trying to halt
the construction of the Dakota Access Pipeline (DAPL) project that
would transport almost 500,000 barrels of crude oil per day across
four states. The pipeline would begin in the Bakken Oil Fields in
western North Dakota and run 1,172 -miles into southern lllinois,
where the crude oil could then be transported to refineries in the Gulf
Coast or East Coast. The pipeline would cross beneath the Missouri | B oy i
and Mississippi Rivers as well as part of Lake Oahe, a vital water source for the Standlng Rock Indian
Reservation and millions of others downstream. The Sioux Tribe believes that when the pipeline fails o}
and it will fail o the spills will cause great threat to not only their water supply but also to indigenous
plants and wildlife. The Sioux Tribe also believes the construction of the pipeline would destroy
ancestral burial grounds, prayer sites, and significant artifacts.

What is Crude Qil?

Crude oil exists as a combination of liquid, gas, and sticky, tar  -like substances. Like all fossil fuels,
crude oil has the ability to produce energy because it contains large amounts of carbon, which is left over
living matter that existed millions of years ago. Crude oil is a non  -renewable fossil fuel, which means
once it has been used up, it cannot be replaced. In its raw form, crude oil is made up of heavy metals like
cadmium, mercury, lead, and chromate; all are very harmful and even deadly if ingested in large doses.
Some of the most common air toxins released when oil is burned are methane, volatile organic
compounds (VOCs), nitrogen oxide, and sulfur dioxide. These gases, along with many others are known
greenhouse gases which are responsible for global warming and climate change.

L Should the Sioux Tribe be Concerned of an Qil Spill?
; Yes. There are various stages of the crude oil process that
introduces toxic chemicals into our environment. Spilling of crude oil
st during extraction and transportation causes great damage to our
* health and our environment. Spilling, usually caused by human
3 "‘f* negligence, is a major form of pollution to our land, water, and air.
& | The source of spills are many; usually through leaks and eruptions of
- . driIIing rigs, wells, tankers, and pipelines. What is common in all
spills are the damages caused by them is permanent and takes a long time to clean up. Oil
spills can prove fatal to plant, animal, and human life. The chemical substance of crude oil is
so toxic, any spill can cause massive loss of plant and wildlife species in any given area.

What are the Health Risks to the Sioux Tribe?

Crude o0il s chemical components are very po
internal and external exposure.  The most apparent health risk the Sioux Tribe foresees with
the construction of a pipeline near their main water source is from water pollution. In the
event of a direct leak or spill, oil contamination could result in the ingestion of high doses of
toxins which could lead to illnesses, diseases, and eventually death. Residents living near
other oil development facilities and along pipeline routes have reported incidents of health
concerns such as:

N

KIBAT AIR PROGRAM

* Headaches *  Nausea *  Liver failure
*  Asthma *  Respiratory illnesses *  Premature death &
*  Skin/eye irritation *  Sleeplessness *  Cancer

For more information regarding the oil and gas industry, please Vvisit
https://www.epa.gov/controlling -air -pollution -oil-and-natural -gas-industry.
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