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FIELD OF STREAMS

Goals:
TCl Goals:

1. Raise awareness of career pathways and opportunities in public health.

2. Increase exposure to real-world public health via hands-on experience.

3. Develop an understanding of the critical relationship between current middle school
(6-8) curriculum and students’ future careers in laboratories.

Students will be able to understand the effects pH, dissolved oxygen, turbidity and
temperature has on four specific species of benthic macroinvertebrates, one fish species and
one mollusk species. Students will also be able to understand how water quality affects their

lives.
Understandings: Essential Questions:

e Water quality is oneof the pillars of e Why is water quality importante
overall human health. e Whoisinvolved in water quality monitoring?
e Water quality is one of the pillars of e How does water quality affect me?
study and testing at the State Hygienic e Whatis a benthic macroinvertebrate?
Laboratory (SHL) at the University of e Whatis good water quality versus bad water

lowa. quality?

e Benthic macroinvertebrates are essential ¢ How do you change the water quality of an
for determining water quality of an environment?e
aquatic environment. e What is the State Hygienic Lab?

o There are species of macroinvertebrates o  What is the State Hygienic Lab’s role in lowa?
that may indicate good water quality of
an aquatic environment, and there are
species that may indicate bad water
quality.

e The State Hygienic Laboratory has many
community partners to help test lowa’s
aquatic environments such as the DNR
or IOWATER (volunteer water testing
database).

e There are specific parameters measured

= when checking the water quality ofan J%”_ —— =
—— | S —— e - _— SN = M
== “aquatic environment. : — e
When the specific parameters are = — ‘

N measured, those parameters must meet
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TEACHER GUIDE

Students will know...

o The optimal levels of pH, dissolved oxygen, temperature and turbidity for four specific
benthic macroinvertebrates, one fish species and one mollusk species found in lowa, as
well as optimal levels for those parameters for all aquatic life.

e How the SHL tests these parameters and what the parameters mean to the students’
health.

Students will be able to...
e Interact with each other to solve the scenario on whether their invertebrate or fish
survives in its environment or not.
e Share their findings with other students and discuss water quality topics that relate to
them.
Understand how the SHL is involved in water quality.
Understand how water quality affects their health and community.

Performance Tasks:
e Scientific inquiry
¢ Scientific negotiation
e Reflection

Learning Activities and Planned Lesson Instruction:
e We are targeting the following lowa Core science standards:

o MS-LS-1
» Analyze and interpret data to provide evidence for the effects of resource
availability on organisms and populations of organisms in an ecosystem.
o MS-LS-4D
= Construct an argument supported by empirical evidence that changes to
physical or biological components of an ecosystem affect populations.

e Interactive activity with four specific benthic macroinvertebrate species, one fish
species and one mollusk species which have their tolerances of pH, dissolved oxygen
concentration, temperature and sediment sensitivity indicated along with optimal levels
for all aquatic life indicated on a graphic. There is a lab notebook sheet to help record
the student’s findings and measurements throughout the activity. For early finishers, there
are four wild card scenarios that can be added to the activity for supplemental learning
as well as discussion.
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Hydropsyche betteni
(caddisfly)

Dissolved Temperature Sediment
oxygen sensitivity sensitivity
sensitivity

High winter temps cause
early hatching (normally
June-July now January-Feb.).

2.240.7 mg/L Caddisflys are very
tolerantto sedimentand
are pollution sensitive.

23.949.4 (% saturation)

L

. ~ THE ﬁ
ATE ' . UNIVERSTTY -
- = : OF lowAa

DO NOT DUPLIC



TEACHER GUIDE

Dissolved oxygen (DO):

* 0-2 mg/L: not enough oxygen to support life.

+ 2-4 mg/L: only a few fish and aquatic insects can survive.

* 4-7 mg/L: good for many aquatic animals, low for cold water fish.
* 7-11 mg/L: very good for most stream fish/insects.

pH (acidity): Temperature:

+ Maximum temperature for warm water life is 27 C°

StomachAcid 1 o
{l ) Lemon juice (806 F ) . - .
~- 2 + Maximum temperature for cold water life is 20 C° (68
Vinegar 3 Fo)
anfish die WAL B
Softdrinks & Vi
To?:r";"-t': g Caddisand Mayflies die *
) Salmoneggs and alevin die T . . .
Mormal .
= TR e T Turbidity/clarity (sediment concentration):
4 Milk Milk Snails and tadpoles begin to die
= iz o
Human blood Optimum for most fish :' jl’?
- Egg whites 8
BakingSoda 9
Allfish die
10
Ammonia
o 11
P Bleach 12
: e 13

=
Y

Turbidity:

* Amount of cloudiness/haziness of a fluid caused by particles (like smoke or fog in the air) which is referred to
as sediment

Dissolved Oxygen (DO):

* Amount of oxygen present in water (measured in milligrams per liter)

http://extension.usu.edu/waterquality/whats-in-your-water/aquatic_macroinvertebrates (water quality standards)
https://programs.iowadnr.gov/bionet/ (aquatic macroinvertebrate specifics)

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER/Library (water quality in lowa)



Hexagenia limbata
(mayfly)

Dissolved Temperature Sediment
oxygen sensitivity sensitivity
sensitivity

High winter temps cause
early hatching (normally mid-
May through mid-July now
Jan.-Feb.).

Mayflies burrow and
2.0 mg/L have a preference forsilt
deposits. Different
23.6 (% saturation) species of mayflies have
adaptations for a specific

habitat and are pollutant
sensitive.
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TEACHER GUIDE

Dissolved oxygen (DO):

* 0-2 mg/L: not enough oxygen to support life.

+ 2-4 mg/L: only a few fish and aquatic insects can survive.

* 4-7 mg/L: good for many aquatic animals, low for cold water fish.
* 7-11 mg/L: very good for most stream fish/insects.

pH (acidity): Temperature:

+ Maximum temperature for warm water life is 27 C°
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Turbidity:

* Amount of cloudiness/haziness of a fluid caused by particles (like smoke or fog in the air) which is referred to
as sediment

Dissolved Oxygen (DO):

* Amount of oxygen present in water (measured in milligrams per liter)

http://extension.usu.edu/waterquality/whats-in-your-water/aquatic_macroinvertebrates (water quality standards)
https://programs.iowadnr.gov/bionet/ (aquatic macroinvertebrate specifics)

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER/Library (water quality in lowa)
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Glossiphonia
complanata

(leech)

Dissolved Temperature Sediment
oxygen sensitivity sensitivity
sensitivity

Leeches are not temperature
dependent, but prefer to
survive in colder
temperature waters [no
effect on hatching).

Leeches are poor : _
0.0 mg/L swimmers so amount of —
0.0 (% saturation) sediment affects how
they mowve in the water.
They are pollutant

tolerant.
L
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TEACHER GUIDE

Dissolved oxygen (DO):

* 0-2 mg/L: not enough oxygen to support life.

+ 2-4 mg/L: only a few fish and aquatic insects can survive.

* 4-7 mg/L: good for many aquatic animals, low for cold water fish.
* 7-11 mg/L: very good for most stream fish/insects.

pH (acidity): Temperature:

+ Maximum temperature for warm water life is 27 C°
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Turbidity:

* Amount of cloudiness/haziness of a fluid caused by particles (like smoke or fog in the air) which is referred to
as sediment

Dissolved Oxygen (DO):

* Amount of oxygen present in water (measured in milligrams per liter)

http://extension.usu.edu/waterquality/whats-in-your-water/aquatic_macroinvertebrates (water quality standards)
https://programs.iowadnr.gov/bionet/ (aquatic macroinvertebrate specifics)

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER/Library (water quality in lowa)
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Dissolved Temperature
oxygen sensitivity
sensitivity

Higher temperatures (above
32°C or 89.6°F) could affect
their biology and could result
in decline in egg hatchings,
which could cause mosquito
populations to decline in
both wet and dry seasons.

Adult mosquitos are air
0.0 mg/L breathing, but their
larvae require an aquatic
0.0 (% saturation) environment. Most can
live in the worst of water
and are pollutant

tolerant.
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TEACHER GUIDE

Dissolved oxygen (DO):

* 0-2 mg/L: not enough oxygen to support life.

+ 2-4 mg/L: only a few fish and aquatic insects can survive.

* 4-7 mg/L: good for many aquatic animals, low for cold water fish.
* 7-11 mg/L: very good for most stream fish/insects.

pH (acidity): Temperature:

+ Maximum temperature for warm water life is 27 C°
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Turbidity:

* Amount of cloudiness/haziness of a fluid caused by particles (like smoke or fog in the air) which is referred to
as sediment

Dissolved Oxygen (DO):

* Amount of oxygen present in water (measured in milligrams per liter)

http://extension.usu.edu/waterquality/whats-in-your-water/aquatic_macroinvertebrates (water quality standards)
https://programs.iowadnr.gov/bionet/ (aquatic macroinvertebrate specifics)

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER/Library (water quality in lowa)



Cyprinella lutrensis

(red shiner minnow)

Dissolved Temperature Sediment
oxXygen sensitivity sensitivity
sensitivity

Red shiners are more
tolerant of decreases rather
than increases in
temperature (i.e. cold
fronts). If you increase the
original temperature by 12°C
{or 53.6°F), all the fish will die

Red shiners a very
tolerant to sediment.
However, their food
mainly consists of
insects. If shiners aren’t
present, insects will eat
what they can find (i.e.
algae) and are possibly
pollutant tolerant [?)
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TEACHER GUIDE

Dissolved oxygen (DO):

* 0-2 mg/L: not enough oxygen to support life.

+ 2-4 mg/L: only a few fish and aquatic insects can survive.

* 4-7 mg/L: good for many aquatic animals, low for cold water fish.
* 7-11 mg/L: very good for most stream fish/insects.

pH (acidity): Temperature:

+ Maximum temperature for warm water life is 27 C°
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Turbidity:

* Amount of cloudiness/haziness of a fluid caused by particles (like smoke or fog in the air) which is referred to
as sediment

Dissolved Oxygen (DO):

* Amount of oxygen present in water (measured in milligrams per liter)

http://extension.usu.edu/waterquality/whats-in-your-water/aquatic_macroinvertebrates (water quality standards)
https://programs.iowadnr.gov/bionet/ (aquatic macroinvertebrate specifics)

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER/Library (water quality in lowa)
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Dreissena

Temperature Sediment
oxygen sensitivity sensitivity
sensitivity

Spawning temperature
ranges from 12°-18°C (53.8"-
64.4°F), optimal larvae and
adult growth happens at
17.3°C {63.1° F).

— - Zebra mussels thrive in
€y are poor low turbidity waters
regulators, but are

lati intolerant t because sediment
,,,,,,, el EoElte sl affects their respiratory

h iaand ia.
s rates. They are filter

feeders as well.
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TEACHER GUIDE

Dissolved oxygen (DO):

* 0-2 mg/L: not enough oxygen to support life.

+ 2-4 mg/L: only a few fish and aquatic insects can survive.

* 4-7 mg/L: good for many aquatic animals, low for cold water fish.
* 7-11 mg/L: very good for most stream fish/insects.

pH (acidity): Temperature:

+ Maximum temperature for warm water life is 27 C°
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Turbidity:

* Amount of cloudiness/haziness of a fluid caused by particles (like smoke or fog in the air) which is referred to
as sediment

Dissolved Oxygen (DO):

* Amount of oxygen present in water (measured in milligrams per liter)

http://extension.usu.edu/waterquality/whats-in-your-water/aquatic_macroinvertebrates (water quality standards)
https://programs.iowadnr.gov/bionet/ (aquatic macroinvertebrate specifics)

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER/Library (water quality in lowa)



IOWATER BENTHIC MACROINVERTEBRATE FLOW CHART
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RESOURCE LINKS

State Hygienic Laboratory (SHL): www.shl.uiowa.edu Under Education/Training check out “Did You
See That?” game and also “Opportunities”
SHL Education and Training Resources: http://www.shl.uiowa.edu/edtrain/
Association of Public Health Laboratories (APHL): www.aphl.org
APHL Careers: www.thatssick.org
IOWATER: http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/[OWATER
lowa Department of Natural Resources (Water Quality Monitoring): itp://www.iowadnr.
gov/Environmental-Protection/Water-Quality/Water-Monitoring
National Institute of Health Office of Science Education/SEPA: Kttp.//science.education.nih.
gov/
National Institute of Environmental Health Sciences: www.niehs.nih.gov/health/scied/index.cfm
Centers for Disease Control and Prevention: www.cdc.gov
CDC Educational Resources: http://www.cdc.gov/careerpaths/kl2teacherroadmap/index.html
Environmental Protection Agency: htip://www.epa.gov/students/index. html
National Science Teachers Association: www.nsta.org
National Laboratory Day: www.nationallabday.org/
U.S. National Library of Medicine (NLM): toxtown.nlm.nih.gov/ and NLM: toxmystery.nlm.nih.gov/
Abbott - Labs Are Vital: www.labsarevital.com
Public Health Job Career Finder: www.publichealthjobs.net
Pfizer Guide to Careers in Public Health: www.pfizercareerguides.com
Centers for Disease Control and Prevention Zombie Apocalypse: http://blogs.cdc.gov/
publichealthmatters/2011/05/preparedness-101-zombie-apocalypse/
Association of State and Territorial Health Officials: www ASTHO.org
American Society for Microbiology: www.asm.org
Environmental Protection Agency: www.epa.gov
U.S. Dept. of Agriculture: www.usda.gov
- U.S. Geological Survey: www.usgs.gov %n_ ————
— American Water Works Association: www.awwa — _fﬁm
——== National Ground Water Association: wwwngwa.org m _
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