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Introduce
yourself!

My name /\ Why am | here?

What do | expect of this
session?



What is the
GLOBE Program

Describe basic
contente of one
protocol

Select a good
water study site

List the Earth
spheres

What are the best
water quality
indicators

Examples of
water research
projects

Nothing

Opening Slide




Objectives
Knowing the GLOBE Program and its way of seeing the world as a
system

Learn how to make GLOBE observations related to water in our
environment

Share ideas about how to incorporate the GLOBE Program in the
classes



Dreaming to become a scientist
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Scientific projects
research-based learning



Significative learning
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Why do | learn?

Making real field observations you discover what you learn



Gathering data
Producing information

Data collected in the field helps to better understanding of the world
Data makes sense in a context



Sharing information
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More science, more cultures, more languages

Africa Asia and Pacific Europe and Eurasia Latin America and Near East and North North America

Caribbean Africa

26 Countries 18 Countries 41 Countries 20 Countries 13 Countries 2 Countries



Take action

Give sense to the data
Generate information
Share information

Make informed decisions

Take actions




Some Statistics

The beguining: 1995

121 countries

33,569 teachers

32,988 schools

5839 teachers in training
762,208 students

147 GLOBE alumni

150 000 000 of data



GLOBE

Hands on program of
Science and education to

Improve environmental awareness

Around the World

To create identity with the local
environment

- Applying valid scientific research methods:
Protocols

- Reporting information

- From local to global environment: Systems

Network

Global

Regional

Different
levels

Local
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Improve student performance
across the curriculum

Promote knowledge and support
for people's activities, for the
benefit of the environment

Contribute to the scientific
understanding of the Earth

Inspire the next generation of
scientists in the world

Build an environmentally
informed generation.



GLOBE Model for Student Scientific Research
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Curiosity

Make questions
Looking for answers
Hypothesis

Take notes, data

Built information



Conclusions Research
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anatyﬁi‘ Data ‘!anning:

Before you can test a hypothesis it is
important to have a plan

How do | go to a place | do not know?

If 1 have many things to do how | do
them at the same time

Why?
Where?
When?
How?

- Materials
- Steps



Protocols

GLOBE Protocols, instrumentation standards and * Select a good study site
reporting conventions make sure that GLOBE data
are sufficiently accurate and precise to be used in * Calibrate equipment

scientific research:
* Considering environment conditions
- Temperature: Master variable
- Conductivity: 200 us/cm

Why are they important? - Altitude/ pressure
- Salinity (fresh water?)
Reduce mistakes
Make comparisons
Replicate data gathering

e Meassure: When and how

* Repeat three times at least

* Report data -------- Analize data



Experimentation

Data Entry Mobhile App

Data Entry

Datasheets Report ‘ i

Training Data Entry

Analize
Increase knowledge




Results

Analize data

Interprete data

Mundo real _

Observaciones » | Datos

Give the context ¥

Comparacion

7 <
Make general affirmations ?ﬁ e %§ Predicciones
Modelo 1 Modelo 2 Modelo 3

Write w




Writing a Report

Student Research Reports

Research &

L Check out student research reports from around U Ioad YOU r
Student Research the world! Would you like to have your report p
Reports added? Click on the graphic to the right to submit Resea rch Re po re
Student Resources your report. Please note that projects can be

uploaded in any language!
Teaching Resources

Interested in participating in the GLOBE
International Virtual Science Symposium? Click
Publicaciones here for more information!

Universitarios

GLOBE Equipment
» Filter By

Sort By: Date | Title
Processing...



Share results

GLOBE INTERNATIONAL
VIRTUAL SCIENCE SYMPOSIUM

— IVSS

— Science fairs

ENTRIES DUE: 01 MARCH 2018

globe.gov/science-symposium

— Research campaigns teams

=2 r{‘l’qng Expedition & 22nd Annual Meeting

fillarney, Irelan

HirelandGLE20TE 7 " Mauntain; Woods) and Water: Developing a Sense of Place



New questions
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A Class with GLOBE




Learning activities

- Scientific information
- Protocols

Apps

- Teacher materials

GLOBE offer:

Scoop

Soils

The GLOBE Program
Science Data Entry

t Started

Protocol eTraining
Atmosphere
Biosphere
Hydrosphere
Pedosphere (Soil)

eTraining
Requirements

eTraining Community
Feedback

THE'GLOBE PROGRAM " &ortin e serenceand

Get Traine Do GLOBI GLOBE Data

rained > Protocol eTraining & Share

Protocol eTraining

To enter GLOBE data on this website or through the GLOBE data entry app, GLOBE users must complete the
necessary training either by attending a GLOBE workshop or by completing the required online eTraining
modules and assessment tests in this section. Please review the eTraining Requirements to learn which
modules are required to become a trained GLOBE teacher or GLOBE Observer. Once your training is
complete, you will be ready to start entering your measurements and will be joining a community of
thousands teachers around the world!

Existing GLOBE teachers can continue to expand their GLOBE protocol knowledge by completing additional
modules and assessment tests. Click on the Trained GLOBE Users link below to learn which tests are
required to become certified in a particular GLOBE protocol.

The GLOBE community looks forward to welcoming you. Please contact us if you have any questions. Your

T D
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Opportunity to upload and
download environmental data to
understand in better way what
happen with the world

Tabular (raw data)

Time series (graphs)

Spatial (maps)
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Phase Ill of the ENSO
Student Research
Campaign: "Water in
Our Environment”

How To Participate

H2yOu Project

Research campaigns
Formative webinars

Welcome to the ENSO Student Research Campaign Phase IlI

Water in Our Environment
September 15, 2017 - June 30, 2018

Water—the main reason for life on Earth—continuously circulates through one of Earth's most powerful systems: the water cycle. Water
flows endlessly between the ocean. atmosphere, and land. Earth’s water is finite. meaning that the amount of water in, on, and above our

planet does not increase or decrease

23



Science

Information
Knowledge
Science facts
Gaps
Questions

Engineering

Problem solution

Do background

research

Construct a
hypothesis

your hypothesis.
by doing an
experiment

Report your results

(Was y¢

our
hypothesis correct?)
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Define

Does it work? Problem

or Need

Modify &

What similar

redesign

Proof of\ Does solution

concept meet need?

Analyze
Evaluate
Solutions

/ things exist?
\ Research
Investigate
Gather Info

—

%ramstormmg

Propose
Design
Solutions,

S
T
E
A
M

Technology
Equipmet

Apps
Design of process

Art

Music
Paint

Maths

Measurements



Evaluation of Process and

Results
Data retrieve
Data analysis

Research report

Course of Action

Data gathering
Data entry

Project or Problem
Observation

Learning Issues

Protocols selection
Concepts/Procedures/Attitudes

Project and Problem-Based Learning Process

Ideas
Research questions
Hypothesis

Knowledge

Literature review
GLOBE teacher guide review




Preparing a Class

1. Identify the learning objective
-Soil

-Water

-Energy

2. Post questions:

- What | know
- What | would like to know
-Select EUREKA questions

3. Awareness list:




.ﬁ" A Worldwide Science and
- (E@' - THE GWM Education Program SIGN IN ENGLISH V

Get Started Get Trained Do GLOBE GLOBE Data  Community = News & Events Support

Home>GL Get Started Overview ~ ~-"/7'""" > €TFM Penfamsinng|s Blog oQ Share
Teachers / Educators >  Overview and
Benefits |S' B'O
GLOBE Observers > | g
(Citizen Scientists) Create an Account
GLOIl  Ppartners (US and . . ) . )
Inter  International) : GLOBE International STEM professionals Network (GISN) Blog is an online collaborative effort where
Netw :ntists associated with GLOBE post their thoughts, comments, and philosophies about a variety of
Scientists / STEM .
; :nce topics.
GISM  Professionals
Gisp  GLOBE Alumni JBE strongly encourages positive and productive discussions to further advance the scientific

lerstanding of all involved with The GLOBE Program.
STE! Opt-ln to GLOBE

Blog Communications

) r Month Category
Discussions & Group

Documents All Please select a year... All
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(%) THEGLOBE PROGRAM

e 2
5: > Introduction to the Hydrosphere

A worldwide science and education program

 Hydrosphere as a part of the Earth system
* GLOBE protocols associated with the Hydrosphere

* Start with the hydrology research

%«@éﬁ /
TN \ /A
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S Introduction to the Hydrosphere
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Earth’s water bodies- our hydrosphere

Objective

Improve our understanding of Earth's natural waters,
and their role in preserving our ecosystems as well as

human health.

# 4 ENERGY FLOWS

71% Of the Earth is water

A GLOBE" Laaming investigati

70% of livingthings are water

Water conect spheres

29
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Hydrosphere Vov : 9 Introduction to the Hydrosphere

What Can GLOBE
Hydrosphere Data Tell Us?

Water is part of important chemical reactions.

 Pure water is not easy to find, this usually have
impurities

e By studying changes in the quality and composition
of water bodies, we are also gathering clues about
changes in other parts of the Earth system.



e
Hydrosphere W” Introduction to the Hydrosphere

Introduction to GLOBE Hydrosphere Protocols

Some variables could tell us things about
water condition. The best are: GLOBE Hydrosphere Protocols Safety Precautions

Because some protocols need

some chemicals
- Water Temperature s o,

) o - Gloves
- Electrical Conductivity

- Water pH

- Glasses

) If work in an environment with
- Dissolved Oxygen

mosquitos
- Salinity - Repellent
- Nitrates _ Cloth
Be careful with chemicals for
your health and the SAFETY be sure students wear gloves and goggles during your investigations

environment




Selecting your Hydrosphere
Study Site

All your hydrosphere measurements are taken at the same Hydrosphere Study Site.
Any surface water site that can be safely visited and monitored regularly

Natural waters are preferred. Sites may include (in order of preference):

* 1. Stream or river

* 2. Lake, reservoir, bay or ocean

* 3.Pond

* 4. Anirrigation ditch or other water body, if natural body is not available




o
o Introduction to the Hydrosphere

Assemble Equipment:

* Pencil or pen

* Compass

* GPSreceiver

* Camera

* GLOBE Science Log

Assemble Necessary Documents:

gelecting and Documenting your Hydrosphere Study
ite

GPS Protocol

Time: 10 minutes

Suggested Frequency: one time; update if the site
changes

33
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Hydrosphere VoW Introduction to the Hydrosphere

-

Determining your Location using a GPS Receiver

Collect positional data using a GPS receiver.

* Wait at least four satellites, this is indicated by the
appearance of a “3-D” message.

* At one minute intervals and without moving the receiver
more than one meter, make five readings

a. Latitude Site Definition Sheet * Required Field

. School Name: Site Name;
b . Longltu de Choose a unigue name based on location,

e.g. “Grassy area - Front of School”
. Names of students completing Site Definition Sheet:
C. Elevatlon Date: Year Month Day Check one:  New Site [ Metadata Update
d T. “Coordinates: Latitude: "ANorQdS Longitude: "AQEorQw
. 1ime Elevation: ___ meters
. “Source of Location Data (check one): d GPS [ Other

e. Number of satellites S ermsnle:

f. “2-D’ or “3-D” status icons

Site Type (select all that apply based on intended measurements, then complete the necessary
fields below): O Atmosphere [ Surface Temperature O Hydrosphere O Biosphere
(Land Cover) O Biosphere (Greening) O Soil (Pedosphere) Characteristics

1 Soil (Pedosphere) Moisture and Temperature

34
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Hydrosphere Vow ~ Introduction to the Hydrosphere

Adding Data to the Hydrosphere Fields

Record the name of the water body
Record whether the water is salt water or fresh water.
If your water site is moving water, record whether it is a stream, river, or other and its approximate width in meters.

If your water site is a standing water, record whether it is a Eond, lake, reservoir, bay, ditch, ocean or other and whether it is smaller
than, larger than, or about equal to a 50 m x 100 m area. If known, indicate the approximate area (km2) and depth (meters).

Record whether your sample location is an outlet, bank, bridge, boat, inlet or pier.
Record whether you can see the bottom.

Record the material from which the bank or channel is made.

Record the type of bedrock, if known. Sediments

Record the manufacturer and model number for each chemical test kit you are using, if any. 35
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Hydrosphere g Introduction to the Hydrosphere
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Adding Data to the
Hydrosphere Fields

'-‘ "
VIR AT 2

——

e L
- ”‘-‘_.“-";"’J-’:f{'..'::ﬂ‘fa{ﬁ; ",

o - -
e

-
-

Record in the Comments Section any information that may
be important for understanding the water at your site.
Some possible observations might be: human activities

S

i
1
B
;

Standing where you will be collecting your water sample,
take four photographs of your sampling area, one in each
cardinal direction (N, S, E, W). Use a compass to determine §
the direction (five - surface-could be great)

* If you've taken photographs of your site label each photc
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Hydrosphere g Introduction to the Hydrosphere

Mapping your Hydrosphere Study Site

Assemble Equipment:

e Pencil/eraser

* Compass

* Flags (18)

* Measuring tape (50 m)
* 1 cm grid paper

Assemble Necessary Documents:
Mapping Your Hydrosphere Study Site Field Guide
Hydrosphere Study Site Mapping Sheet

Time: 30 -45 minutes
Suggested Frequency: one time; update if the site changes

37



Hydrosphere Introduction to the Hydrosphere

{4

Creating Your Site Map

Select a section of the bank at least 50 meters long as your study area. T

. . . Shoreline ——
The area should contain the sampling site where you collect your water

measurements and representativity of the habitats \/_\Z

50 meters long, parallel to the shoreline, and within 10 meters of the
bank. The transect will be varying distances from the water if the bank is

not straight. 9 4 9 9 4 <9 9 4

Key
Flow €= Flags 9
Shoreline ——

Place flags at the two ends and at every 2 meters along the transect. i
Vegetation <7
Start drawing your map using the flags to help keep it to scale. \@@[—é

Note: Use the Mapping Field Sheet or graph paper with 1 cm squares,

each square should represent 2 meters. Put the scale on your graph.

38



Hydrosphere

{4

Drawing your Site Map

Mark the transect and flag positions on the map.
Draw the waterline or bank by measuring from each flag directly to
the water, placing a small dot on the map to show the waterline,

then connect the dots with a dotted line to indicate the bank.

Put in the opposite bank or indicate the approximate distance to the
opposite bank if known.

Use an arrow to indicate the direction of water flow or the inlet and
outlet of your water body.

Create a key with symbols for special features found at your site.

Key
Flow €= Flags 9
Mountains/forest ~A Shoreline —
Houses [ Sandbar
Vegetation <7

Introduction to the Hydrosphere

Key
Flow &= Flags 3
Mountains/forest ~v Shoreline ——
Houses [ Sandbar

Vegetation +o=7
\‘/—‘ﬁ

G /_(—\
/\9& Waterland Park

94 4 3 9 4 9 9 9

Superglobe School Key
SWS1-Willows Flow €= Flags 3
Sept. 14, 2001 Mountains/forest A~ Shoreline ——
Stillwater Stream Houses [ Sandbar w

Sampling Site 53¢ Vegetation so=7
ﬂ N rees @

é'a_qgg %
N Waterland Park
o b

g o
9.4 9 39 4 9 9 9
1ecm=3m cement factory 3 km .a

39
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Hydrosphere Vov Introduction to the Hydrosphere

-~
Create a Key for your Map

Within the sampling area: riffle areas, pools, vegetated areas, logs, rocky areas, gravel bars, bridges, docks, jetties, dams, etc.
Around the sampling area: land cover (or MUC codes), geological features such as cliffs or rocky outcrops, man-made features
such as houses, parks, parking lots, factories, roads, dumps or debris, etc.

Show the location of your Hydrosphere Sampling Site.

Include the following information on the map:
e Name of site

e Name of water body Py The GLOBE Program
* North arrow Science Data Entry

40°200N

_—p i The GLOBE mobile app allows
L4 Date iy o it o om0 GLOBE users to perfom data entry
on a large number of GLOBE science

L4 Scale (eg, 1 cm= 3 m) 7 S e protoic;Iz.dgoGltsgBtgiascaczz,n){ou will
e Key to all symbols used on the map

I have a GLOBE account:

JOIN GLOBE | CONTACT GLOBE

40



Hydrosphere %
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Water Transparency Protocols

Water transparency measures depth of light
penetration into the water.

Water transparency depends on the amount of
suspended particles.

These particles limit the penetration of light through
the water column.

Algal blooms such as this, significantly reduce water
transparency and contaminate onshore drinking
water.

Photosyntesis, water quality

Introduction to the Hydrosphere

Suspended particles interact with light’s penetration through the
water column. Particles in the water will reflect, absorb or scatter
light, thus determining the depth at which more light can’t
penetrate.

41
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Hydrosphere W” Introduction to the Hydrosphere

Water Transparency Protocols: Should | use a Secchi Disk or a
Transparency Tube to measure water transparency?

There are two techniques to choose
from.

Secchi Disk deep or still water

transparency tube shallow or flowing
water. 4 o —

Both instruments can be built easily
using household materials by following
instructions in the GLOBE Teacher’s
Guide.

Require: Description of the Sky Conditions, Cloud
Type and Cloud Cover.

Secchi Disk is used with deep Transparency Tube used with
and still water shallow or Flowing water

42



D. How to

collect your
data.

s
Hydrosphere tg Water Transparency

Time Requirements for Secchi Disk Method

Time to complete protocol: About 10
minutes

Stand so that the Secchi disk will be
shaded or use an umbrella or cardboard
to shade the measurement area.

If you cannot reach the water surface,
establish a reference height.

Verify that the data from the three
measurements are within 10 cm of the
mean, (but do not average your data for
reporting)

How to
Collect Your

DATA

43
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Hydrosphere tg Water Transparency

Lower the Secchi Disk until it disappears under the water

Lower the Secchi disk gradually. As it is lowered,
the black cross will become less visible. Eventually
it will disappear completely.

Note: You will need to remove sunglasses/goggles when lowering
the Secchi Disk, so you can identify the extinction depth correctly.

There should now be two points marked on the
rope. Record the length of the rope between each
mark and the Secchi disk on your Hydrosphere
Investigation Data Sheet to the nearest cm.

If you marked the rope at the water surface, record
“0” as the distance between the observer and the
water surface.

How to
Collect Your

DATA

1. Lower disk . . T

into the water
until it just
disappears 2. At water surface mark
rope with clothespin
3. Lower disk again
another 10 cm into
water

Tip: If you can’t reach the water surface
from where you are standing, mark the
rope with a clothespin at your reference
height (such as a dock).

4, Raise disk
until it
reappears




D. How to
collect your
data.

e 4
e
Hydrosphere = Water Transparency

How to
Collect Your

DATA

Instrument Construction Instructions for Making a Transparency Tube

Materials:

* *Clear tube approximately 4.5 cm x 120 cm

* PVC cap (to fit snugly over one end of the tube)
* Permanent black marker

* Meter stick or meter tape

Construction:

1. On the bottom of the inside of the PVC cap, draw a Secchi disk
pattern (alternating black and white quadrants) with the black
permanent marker.

2. Put the PVC cap over one end of the tube. Cap should fit tightly so
water cannot leak out.

3. Use the marker and meter stick to draw a scale on the side of the
tube. The bottom of the inside of the PVC cap where the Secchi disk
pattern is drawn is 0 cm. Mark every cm up from that point.

4. A shutoff valve can be installed near the bottom of the tube to
allow water to escape in a controlled manner; this would resemble
commercially-available transparency tubes. You can also drill a small
hole near the bottom that you can plug with your finger when you
are making measurements.

Clear Tube
4.5cmx 120 cm

PVC cap \

120
— 110

— 100

Mark off
in one cm
increments

Black/white pattern
colored on inside
of pvc cap

S

*Many hardware stores carry long tubes for protecting fluorescent light bulbs. These are inexpensive and make
excellent transparency tubes. If these are not available, any long, clear plastic tube may be used: the length is more

important than the diameter.
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Hydrosphere tg Water Transparency

In the Field: Collect Your Water Sample

Light penetrates through
the water sample, coming
in through the top and
possibly also the sides of
Transparency varies the transparency tube

with the amount of e T
suspended particles
in the water ; i

4
4
4

How to
Collect Your
DATA

. Be sure to rinse bucket with sample water

46
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Water Temperature
Protocol

* How hot or cold the water is

* Water has a higher heat capacity (specific heat) than air, thus it
heats and cools more slowly - termorregulator

* Master variable because almost all properties of water, as well as
chemical reactions taking place in it, are affected by it.

* Temperature influences the amount and diversity of aquatic life.

* Electrical conductivity and dissolved oxygen, require water
temperature data.
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e
Hydrosphere Vov Introduction to the Hydrosphere

How to Collect Water Temperature Data

Using an alcohol-filled thermometer or using a temperature When Weekly (if possible)
probe..
Where Hydrosphere Study Site
Time Needed 10 minutes
Except for transparency, take water temperature before the
other water measurements. Prerequisites Hydrosphere Study Site
Take the water temperature measurement as soon as possible
because temperature tends to change very rapidly References:

Read with the bulb inside the water

Hydrosphere Investigation Data Sheet

Water Temperature Protocol for Thermometers

Calibrating an Alcohol-filled Thermometer Lab Guide

Water Temperature Protocol for Thermometer Probes

Field Guide

48



How to
Collect Your

Hydrosphere sew Water Temperature Protocol S

Water Temperature with Alcohol Filled Thermometer Protocol

Assemble Equipment:

* Alcohol-filled thermometer
* Latex gloves and goggles

* Clock or watch

* Rubber band

D. How to * Enough string to lower the thermometer
collect your )
data. into the water

For Calibration, You Also Need:
* Thermometer
* 400 mL ice

* Distilled water
* 500 mL beaker

49



How to
Collect Your

Hydrosphere veow Water Temperature Protocol T

Thermometer Calibration- Steps 1-4 i
1. Stir together 100 mL of water and 400 mL of crushed ice in the beaker

2. Let the ice-water bath sit for 10 to 15 minutes so that it reaches its lowest
temperature.

3. Put the bulb of the thermometer into the bath. erschai

ice

4. Leave the thermometer in the water for three minutes.

o

Read the temperature without removing the bulb of the thermometer

5. How 1 from the water.
collect your

Sz Let the thermometer stay in the water sample for one more minute.

Read the temperature again. If the temperature has not changed

The thermometer should read between -0.5° and 0.5° C.

N

Alcohol-filled thermometers do not have an adjustment and must be
replaced if they do not read temperature with the expected accuracy (+
0.5° Q).



How to
Collect Your

Hydrosphere sew Water Temperature Protocol el

—

Collecting Data in the Field with Alcohol Filled Thermometer - Steps 1-5

1. Put the bulb end of the thermometer into the sample water to a depth of 10 cm.
2. Leave the thermometer in the water for three minutes.

3. Read the temperature without removing the bulb of the thermometer from the
water.

4. Let the thermometer stay in the water sample for one more minute.

O Hoerts Read the temperature again.

collect your 6

e Record the temperature on the datasheet and after in the Web page

The GLOBE Program
Science Data Entry

JOIN GLOBE | CONTACT GLOBE

51
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What is Water pH?

PH is a measure of the relative amount of free hydrogen ions there are in the water, which determines the acidity of the water

body.
Acidic Neutral Basic
pH =- |0g [H.|.] 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

HEE ..

Logarithmic units from 0-14, with 7 being neutral. Each number represents a 10x change in the acidity or alkalinity of the water.

The pH values for your water site will depend on the geology, soil and vegetation of your area as well as other inputs

Most lakes and streams have pH between 6.5 and 8.5. Oceans have a pH value of 8.2.

pH of a water body can be measured using either a pH meter or pH paper. The accuracy of either method depends on the
electrical conductivity of the water. The electrical conductivity needs to be at least 200 uS/cm for these methods to report
accurately.

52



A. Whatis
electrical
conductivity?

WHAT IS
Electrical

Hydrosphere W Electrical Conductivity Conductivity?

What is Electrical Conductivity?

Electrical conductivity measures the capacity of water to transmit an electrical current.

Capacity directly related to the concentration of salts in the water. Salts disassociate into positively and negatively
charged ions in solution

The amount of mineral and salt impurities in the water the total dissolved solids (abbreviated TDS)
We use electrical conductivity as an indirect measure to find the TDS of water.

How much electricity is being conducted through a centimeter of water.

The higher the water temperature, the higher the electrical conductivity would be

Pure water does not have dissolved solid ions to conduct the electricity

The local geology affect the electrical conductivity. Granite bedrock tend to have lower electrical conductivity, clay soils
tend to have higher electrical conductivity

All water should be brought to room temperature (20° - 30° C)
Most conductivity meters cannot measure the high conductivity characteristic of salt waters.

A low Electrical Conductivity value from 10 to about 200 puS/cm, suggests that the water may be drinking-water quality.
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D. How to
collect your
data.

How to

H * o . ey Collect Your
ydrosphere g Electrical Conductivity Shrh

Assemble Equipment for Calibration of the EC Instrument

Your task is to measure the electrical conductivity of your water sample. Before you begin, make sure that
the sample has the right temperature and salinity to produce an accurate reading.

You will need: ey
“METER. er =
*  Electrical conductivity meter ﬁ

e Thermometer
¢ Distilled water in a wash bottle
*  Paper towels or soft tissue

* 2 100-mL beakers or plastic cups

*  Protective gloves
¢ Small screwdriver

e Standard Calibration solution

Document Links:

¢ Electrical Conductivity Field Guide Protocol

¢ Hydrosphere Investigation Data Sheet
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H * o, . ey Collect Your
ydrosphere g Electrical Conductivity Shrh

Calibration of the Electrical Conductivity Probe (1/2)

Before you take electrical conductivity measurements, you need to ensure that your meter is calibrated
and able to take accurate measurements.

Here are the steps:

1. Bring the standard solution to room temperature
(about 25° C). ﬁ
2. Pour standard solution into each of the two clean N | 4
100-mL beakers or cups to a depth of about 2 cm. 1
D. How to _ i
collect your 2 « s
data. 3. Remove the cap from the electrical conductivity i
tester and press the On/Off button to turn it on. =

Standard #1

I EC = 44T ySfem

4, Rinse the electrode at the bottom of the tester with
distilled water in the wash bottle.

5. Gently blot dry with a tissue.

6. Each of the observations should be within 40 uS /cm
of the average.

Do not rub or stroke the electrode while drying as it may damage the probe.



D. How to
collect your
data.

Hyd h oo
vyarosphnere . Water H
b P

How to
Collect Your

DATA

oH Water Protocol using a pH Meter: Electrical Conductivity

Greater than 200 pS/cm

p——
ELECTRICAL
CONDUCTIVITY

If your study site israckis

* Assemble Wa

* pH r’eté\;
* 100-ml beaker

r

* Protective gl

* Pen or Penci

e Distilled wat ) bottle

% or the Ocean, you can assume
that the Electrical C ctivity is greater than 200 uS/cm.

quipment

)

Calibrate the pH meter according to the manufacturer’s
directions, using the three buffer solutions.

Rinse a 100-mL beaker three times with sample water.

Pour 50 mL of sample water into the 100-mL beaker.

Put the electrode part of the meter into the water.

Stir once with the meter. Do not let the meter touch the
bottom or sides of the beaker. Wait one minute. If the pH
meter is still changing numbers, wait another minute.

Three times media . Check to see if each of the three
observations is within 0.2 of the average

Rinse the electrode with distilled water and blot dry. Turn off
the meter. Put on the cap to protect the electrode
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pH Water Protocol using a pH Meter -
Electrical Conductivity Less than 200 uS/cm =

Fill one beaker or cup with about 50 mL of sample water.

A
_/ A
Using the tweezers, place one crystal of salt in the sample water. (If / I
How to .
llect woie you do not have salt crystals, use a few grains of table salt and =
ta. pour that into the sample water)*.

Stir thoroughly with stirring rod or spoon

Measure the electrical conductivity of the treated sample water
(with the added salt) using the Electrical Conductivity Protocol.

If the electrical conductivity is at least 200 uS/cm, record value on
Data Sheet. If not add more salt

If use a paper follow
instructions of the box




WHAT IS

Dissolved
Oxygen?

<<
Hydrosphere ta Dissolved Oxygen Protocol

n what Dissolved Oxygen (DO)?

dissolved

oxygen? . .
R Dissolved oxygen (DO) measures the amount of molecular oxygen (O,) in the
B. W t .
o Water. It does not measure the amount of oxygen in the water molecule (H,0).
C. How your
measurements .
Eihain * DO less than 3ppm could be stressful to most of organisms
D. How to
collect your
data. .
* DO of at least 6 pmm could be considered as good
E. Enteri
data on GLOBE
Website.
- uneeeana® FActors affecting the solubility of dissolved oxygen include:
shenaia. * Water temperature: Colder water can dissolve more oxygen than warmer water
G. Quiz e Atmospheric pressure: Water at higher elevations holds less dissolved oxygen since the atmospheric
yourself pressure is less.

H. Additional ° Salinity: Saline water can hold less oxygen at the same temperature and pressure than can fresh water
resources
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e 4
Hydrosphere & Dissolved Oxygen Protocol

Dissolved Oxygen Protocol Using a Commercial Test Kit
* Objective: Measure dissolved oxygen of water

sample with test kit.

 What You Need

* Distilled Water

* Waste Bottle with Cap for used chemic:
* Latex Gloves

* Pen or Pencil

* Goggles

* Dissolved Oxygen Test Kit

How to
collect your

DATA
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Hydrosphere tg Dissolved Oxygen Protocol Coga:_lﬁ_fxw

Dissolved Oxygen Protocol Using a Commercial Test Kit

* In the field

1. Rinse the sample bottle and hands with
sample water three times.

2. Place cap on sample bottle and submerge in
sample water.

3. Remove the cap and allow bottle to fill
(agitate the bottle to remove air bubbles). No bubles in

4. Replace cap while bottle is submerged. the sample

5.Remove sample bottle and turn upside down
to check for air bubbles (if present discard
sample water and repeat process).

6.Follow the measurement instructions included
with the kit.

7.Note: Each measurement should be within 1
mg/L of the average. If one measurement is
not, take the average of the two remaining
measurements.
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e =
Hydrosphere % Dissolved Oxygen Protocol

Water DO Protocol Using a Probe: Salinity Correction

How to
collect your

DATA

 When measuring dissolved oxygen in salt waters (salinity greater than 1

ppm), you will need to apply a salinity correction factor .

* Different probes have different procedures for this correction.

* As this correction can affect your measurement, it is necessary to
measure salinity each time you measure DO and mark it down on your

Hydrosphere Investigation Data Sheet.

* Determine the elevation at your sampling site if you are not using a

barometer.
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Salinity

* The salinity measurement is used to find the total dissolved solids
of brackish or salt water.

* Beyond the 200 uS /cm of electric conductivity, you need to use
the salinity protocol.

* The Earth’s oceans average 35 ppt salinity. Fresh water measures
0.5 ppt or less



~ How to

Collect Your

Hydrosphere tg Salinity Protocol DATA

Which Technique To Use? Advantages and Disadvantages

Hydrometer

* Advantages

* Easy and quick to use

* No chromium by-products

D. How to )
collect your * Disadvantages

= * Breakable

Salinity Titration g

Advant £
b vantages
g T

Less math involved \on

Practice in chemistry

Disadvantages

Chromium by-products

Takes more time to take measurement
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*o
Hydrosphere ta Salinity Protocol
Salinity Water Protocol: Hydrometer Method

* Rinse the 500-mL cylinder with sample water twice.

* Fill the cylinder with sample water to within 2 or 3 cm
of the top.

* Measure and record the temperature of the water in
the cylinder. (See Hydrosphere Investigation, Water
Temperature Protocol Field Guide)

* Gently put the hydrometer into the cylinder.

* Wait for the hydrometer to stop bobbing. It should not
touch the sides of the cylinder.

* Read the hydrometer at the bottom of the meniscus.
Read the specific gravity to three decimal places.
Record the specific gravity on the Hydrosphere
Investigation Data Sheet.

* As the water gets denser, more of the hydrometer is
exposed. Marks along the hydrometer allow you to
read the specific gravity directly.

How to
Collect Your

DATA

0

Figure HY-SA-1

The reading
on the hydrometer
is 1.011

S

Note: Hydrometer measurements are read from the bottom of the meniscus.
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T

Overview of Water Salinity Protocol: Hydrometer Method

With the hydrometer, you will collect a specific gravity reading. You also need to take
the temperature of the water. With the temperature and specific gravity values, you
use a a table to determine the salinity in parts per thousand (ppt). For instance, if you
had a hydrometer reading of 1.005 and a temperature reading of 11°C, you would have
a salinity of 7.0 ppt.

D. How to
collect your Table HY-SA-2: Salinity (parts per thousand) as a function of specific gravity and temperature (as of 9/2005)
data. Temperature of Water (°C)
Observed | -2 -1 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Reading
0.998
0.999
1.000

1.001 20 11911918 |18 )15 | 151515 15|15 |18 18|19 19] 20| 21
1.002 33 1321323128129 ]|29]|28]|28]29]28|29]31]32]|33]|34]|36
1.003 46 | 45144424241 |41]141]|41]41|42|42]44]|45|46 |47 | 48
1.004 58 | 57| 55|55 |54)|54|54|54|54]|54|55|55]57|58|59]|61]|862
1.005 71 |70] 68|67 |67]|67|66|66|67]|67|67|68]|68|70|71]|72|75
1.008 83 |81]81]|80|78)79|79]|79]|79]|]80]|80|81]81]|83)|84]|85]| 88
1.007 94 | 94193929292 ]|92]92]|92]92]93)|94]94]96]|97]98]101
1.008 10.7 | 106] 105] 10.5|10.5]10.5|10.5]10.5|10.5]10.5]10.6 | 10.6] 10.7 | 10.9| 11.0 | 11.1 | 11.3
1.008 MMM M7 | NMN7|NMN7| M7 M7 118]118]|11.9|11.9]120]12.2]123]|124]12.6
1.010 132 113.1]113.0113.0|13.0113.0|13.0§13.0|13.0]13.1]13.1|13.2] 13.3| 135|136 | 13.7| 13.9
1.011 144 1143|143 1411411141 ]141]143|143]| 144|144 | 145|147 148]|149]15.0] 15.2
1.012 156 | 156154154 | 1541154 | 154|154 156]156]15.7|158]16.0|16.1| 162|163 | 165
1.013 16.9 | 16.7] 167|167 |16.7]16.7 | 16.7|16.7|16.7]| 169 |17.0 | 171 171|173 | 175|176 | 17.8
1.014 18.0 1180179179 |17.9]117.9|17.9]18.0|18.0]182]18.3|18.3] 184 186|188 19.0| 191
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WHAT IS

>
- - Alkalinity?
Hydrosphere WM Alkalinity Protocol kalinit

Alkalinity Protocol

Alkalinity and pH are properties of water that are related, but different. Alkalinity is the measure of the pH
buffering capacity of the water. pH, on the other hand, is the acidity of water.

Alkalinity is expressed as the amount of calcium carbonate (CaCO3) in your water, although other substances
can contribute to alkalinity as well. The units of alkalinity are either part per million (ppm) or mg/L. These
units are equivalent, as 1 ppm = 1 mg/L.

Alkalinity comes from dissolved rocks, particularly limestone (CaCO3), and soils.

Those water bodies that have high alkalinity are well buffered and resist changes in pH even when acid is
added to the water.

Kit: read instructions and conserve it
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Lo
Hydrosphere %% Nitrate Protocol Nirates?

Nitrates

Nitrogen can be found in many chemical forms in water. Biological
and physical processes transform the chemical forms as part of the
nitrogen cycle. The GLOBE Nitrate Protocol targets nitrate (NO;).
Nitrate (NOj;) is usually the most important inorganic form of
nitrogen because it is an essential nutrient for the growth and
reproduction of many algae and other aquatic plants. Nitrite (NO,)
is usually found only in waters with low dissolved oxygen levels,
called suboxic waters.

To test for nitrates, you will use a commercial test kit. Nitrates are a
common pollutant that is transferred from overfertilized agricultural
fields by runoff.

WHAT ARE

Atmospheric Nitrogen

Rain Lightning Fixation Fossil Fuel Emissions

Volatization

NITROGEN CYCLE
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g How to

Collect Your

Hydrosphere Y& Nitrate Protocol DATA

yr
Y

Overview of the Water Nitrate Protocol

The GLOBE Nitrate Protocol uses a chemical based test kit. Always look at the manufacturer’s instructions on how to
perform the test

Although nitrate (NO5’) is the chemical form of nitrogen of interest, it is difficult to measure directly. So, nitrate test
kits have you perform a chemical reaction where the nitrate in the sample of water will be transformed into nitrite
(NO,’) which is a form more easily measured . oxidation — reduction reaction

Often, the kits will say that they use a cadmium reduction method. This means that the cadmium has removed
electrons from nitrate (NO5) to form nitrite (NO,)

Most natural waters have nitrate levels under 1.0 mg/L NO5™-N

Check to see if each of the three measurements is within 0.1 ppm of the average (or within 1.0 ppm of the average if
using the high range test)
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Measuring Nitrates and Nitrites using a Commercial Test Kit

These are the chemical reactions that you will be using in the Nitrate

Protocol:
Nitrates
Measuring (Nitrate + Nitrite)
D. How 1o Step 1. The 1st reagent converts nitrate to nitrite.
collect your
data.
ooo
Oooo0
oog
Water Sample Step 2. The 2nd reagent reacts with nitrite and creates color.
_ By measuring the color intensity the amount of
@ Nitrate (NO;-N) (nitrate + nitrite) is determined.
O Nitrite  (NO;—N) (NO;—N + NO;—N)
OO0 +2nd Reagent s
ooo
O0ag
The color intensity is proportional (Nitrate + Nitrite)

to the amount of nitrite in the sample.  (NO;—N+NO:—N)
Note: If you want to measure the amounts of nitrite-nitrogen (NO,—N) only, then do Step 2. Skip Step 1
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Hydrosphere Vov ! ’ Introduction to the Hydrosphere

Freshwater Macroinvertebrates Protocol

Millions of small creatures inhabit fresh waters of lakes,
streams, and wetlands.

Macroinvertebrates, consisting of a variety of insects and
insect larvae, crustaceans, mollusks, worms, and other
small, spineless animals live in the mud, sand, or gravel of
the substrate or on submersed plants and logs.

They play a crucial role in the ecosystem: Part of the food
chain

Macroinvertebrates offer services as clean water (filter
feeders)
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Freshwater Macroinvertebrates Protocol

Macroinvertebrates can tell us a lot about the conditions within a water
body.

Many macroinvertebrates are sensitive to changes in water conditions

Macroinvertebrate samples allow us to estimate biodiversity, examine
the ecology of the water body and explore relationships among water
chemistry measurements and organisms at your Hydrosphere Study Site.

Ideally, you will sample freshwater macroinvertebrates twice a year,
about 6 months apart, during the spring and the fall, or during the wet
and dry seasons, about 6 months apart.
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Hydrosphere g Introduction to the Hydrosphere

Mosquito Larvae Protocol

The Mosquito Larvae Protocol is one of the hydrosphere protocols
used by GLOBE to describe the status of a water body.

Identifying the breeding areas of mosquitos that are disease vectors

for humans is an important component of local disease management
and eradication.
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Healthy Freshwater Conditions for Turtles

innmuﬁm
lcademy

Abstract

Upgper Lake's location iz less than 2 mils from oar schoal. 1t's 2 Lake thas locals wisit
fraqueety and 15 2 home to variows antmals. it was observed at thelake that Red Zared
sliders ara acommson turtle, After rescarching, we cameta 2 cocheston that Rod Eared

shders and Mary River turtles ragaire simtar watar chamistry such as dessolved
caygen, pH, and Nrizagen. Howsver, he Mary River turtle is endengurad due to e lack
of dissclved axygen In it's envircnment. With & sartas of tests and dats collectad at the
Lalss, wa wanted to find outif Uppar Lake showsd sympzems of pessibly bacoming an
anbzalthy laka based off tha nesds af the freshwater turties and water chemistry. From
our choarvastons, wa concludad that the Upparlaka 153 healthy [ale that meets the
raquireman:s of frashrater turtlas, basad aff Diszolrad Coygen, Nitrates, and pi.
Fuoture research i neadad o expand per time lmit to allow scvaral years for collacting
dam, g0 that we can say with confidence that many gar<ratians of Red Eared sliders
comld derive in thi soosyrzam

A

Research Question

wihile at Tpper Lake gatharing data, we noticed wertles basking on rocks and in the lake. wa
wicmidared what conditions in 2 laks causs furtlss to become endangsred. W compared the
ttary Rivar Tartle, & critically endangered species from Australi, and the Red-Eared Sider, 2
commar brasd rativs to East Texss. Wa planned on tasting t r chansistryta
datarmizs of Upper Laka was a suitabla enviranmens for the frashwater wrthes, based ontha
data to be collacted. W askad the geastions,
Haw does the watar chamissry b Upper Laks compars 22 1dez] levels for fhe Red Zarad
slsdaer
Eas<d on the conditions of the endangerad Deary Rlvnrnmjn deas the Upper Lake chow

= Tatast o

Hannah Thornton and Ella Ware

Research Methods

Dur team went 1o Upper Lake oo test the pH, Dissolved Ouygan, mmperature aed Nirate
lavels tn the kake Following the protcenls® for each test, wi callacted muitiple samples
fram: tha lalss and taszed tham all to mvestigare ur research quastions.
Ta test for Dissolved Diygsn, we first kad ta 6ill up the watsr samyling botts. Than, we
sdded B drops of Manganous Subfate Sciution and E drops of Alkalin Fotasstam Sulfate
Solstan. W sapped the watsr sampling bostls and mixed the sciotions thoroughly. Afer
allzwing the precipitatas to sattle in the bottle, wa added B drops of salfunc actd Wa, once
agaln, capped the bewla and mined the solutions together umtl tha reagentand
pracipitatas diszolvad Wi thar fillad up tha test bz w the 20 milinstar ne, and fillad a
titratar with Sedium Thiceulfate. Tetrate until the samyle colar tares pale yallow, aed than
24 = drops of starch indicssor. Cancieme Toratng uet) the bug colar dsappesrs and the
soluticn i colortess. Fimally read the ragalts to fimd the Disselved Oxpgen level.
T test for Nirate, wia first fillad up the testtubs to the 3 nullilster with water frem the
lake. Wa than had o add one Nitrata tablet, cap due test tobe, and mix tha solwtan untl]
thi tablet dissalved. Than, we added Mitrate #7 wblet and capped the tast tubs, coce again
nesing until the second tablat disscivad, Aftar walting 3 minatas, we insard tha
Nimats-Nitrogen Dom-Slids viawar and Imsartad the Dota-Slids vrawer inte tha test mube.
Finally, we matched tha color of the samplato the color standard record as
%, wa first placed the Avizl raader on the tabls top with the opan sids facing
the operater, with the mirrar facing the operator. Thar, wa positicned the Dot
Compactar in the apen slot of the Axvial Reader, with the labels facirg the cperatar and the
‘Eottom of tha ompactor £t om the surface. We filled two tect tubes to the 10 mellilizar
lima, to be the hlank samples. Wa then filled the third test tubs with sampla watar
according to the test procedurs insractions. W tested the ons test twhe sccording ta
procadurs, laft the ofhar two o ba wsed as blanks, and ramoved the tast wha caps after
adding the reagents and moong, Then, we nssrtad ampouls of disttliad water inta tha
squars hale onthe left stde of the Dotet Compactsr, and Insartad 2 tast tobags with g

d Imeo the slot in tha Axial readar on ssther stde of the traatd sample

A sypcpram of doter

Hypothesis

*1 Wi hypothesized that Upper Lake would have ideal water chemistry to
meet the Red Eared Sliders living requirements,
#1 Based on the conditions that thresten the Mary River Turtle, Upper
city lake will have stable, healthy water chemistry,

' Investigation Plan

We started out by testing Upper Lake's pH, Nitrate,
temperature, and Dizsolved Oxygen. After we tested the levels,
we recorded the data onto the GLOBE website. We then
researched what the ideal levels are for freshwater species (like
the Red Eared Slider and the Mary River Turtle), and compared
them to the levels at Upper Lake. Finally, we looked at what was
causing the Mary River Turtle population to dwindle, and
researched whether our own lake showed signs of threatening
its turtle population, based on the data we collected, We also
tested the dissolved oxygen in upper lake and our lower lake to
see if dissolved oxygen changes due to the dam.

Finally, we £ltd the Ortet Compactor down sven to the tap of the Awtal reader and kald the
compactor wp to natural suniight. ard compared the colors of the carsar test tobe to dea
colar om the compactar.

Field Photos
Testing Location

Upper lake, Palestine, TX
Longitude: 31.768383783946195
Latitude:95.66486583232421

Data Summary

Heaiity freshwaier leveds va, Upper Loke

leryesin

Lirvuls of alswmimsts

Dasubead
-

Figure #1

@D THE GLOBE PROGRAM

Glabal Learning and Observatisns the Emaronmeni

Data Analysis

After exiensive research we found that the “Keal” pH level Tor freshwater turties 15 7-2 |
whizh means Upper Lake |5 barderine scidic. bt sl In 3 haalthy range. Vinen we
comparad our dissoived cxygen levels townals congldered an “idearl ieval of at lkast 7.5
mgiL, (3ecording to Minnesats Poilusion Controd Agency) we found that aur iz |5
cangidened neaiy in this area as well AR accepianie nirate level & corsidered at least
under 1 mgiL (3ccondng v Sharon B2har), s our 1ake has conglderably high niirate levels
compared to 3 nealing pond or i3ke. 10 mesolvad oxXygen kevels wene nacorsan in Lipper
Lake within a year; the average of this dats Is 8.2 mgiL, and the range 5 7.1. 3 pH levels
were recorded wEhin 3 year; the average of this was 7, and the range |s [ 4 niirate levels
were recorded within & year, the awerage was 1.8, and the range 'was 1. Afier Intarpreting
thiz dz13, we found Mat Lipper Lake had healthy pH and @escied axygen ievels, but had
3 high hevel of nitratzs.

myh my

Conclusions

WP Feumd Sz the geimary neaszs S Mary R Tura s 22 bacace of dars

ha taskrg et

tUpour ixica, bt cmmdtar probieme
ry e preiaree ts papotaan sy
ar L3k3 Lt pufsies Far S Mary R Turda and th Bad Exed
riies. 3 voul 33 tha tamEArIITa. Tha Riroe
s lewls, nfmaieE AN s maps lge e and flastaatizn

of darizraing, laag erm

i thair Babliain,
sarEns dan to e dam bo ware

P Eraading EazmEr sk mmuld alivirats S0

s, 3ra prargrally

ezt

ta

zar Laka, 3= Sarafern, sur Brrsthads vas s

Tha Ltery Stver Tortia e s Sas Dared

Limitations/

Sources of Error
We have only been collecting data sinee March of

2016, but we were able to access some data from
last April. Collecting samples over a longer period of
time would increase confidence in our results,
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Testing for Low Levels of Dissolved Oxygen in Upper City Lake
by Emily Kupetz and Kennedi Davis

Innovation Academy

2 nnovation
Aeaderny

Abstract

After obsarving a decreaoe in aguatic olant |ife in Upper City Lake we decided to run
severa tests to investizate what could have caused it When comparing GLOBE dats
from the soring of 2014 ard aur own framithe spring of 2017, we had noticed 2 dramatic
decrazesin the smount of dissotesd coymen inthe water. Intrigued, we continued to
tested the lshe snd did seme utside resesrch onwhat cowld cause fasabved oovzen
levels to Puctuste. We discovered that the decresse in the amawnt of hedriltawe
obzarved, rsinfall, and sirtamperstures wers some commaon factors thas could czuse
tha bevels of dissotved curyman in water to changs. By zatharing data on local rainfall and
temperature from the soring 11 and 2017 we found that the rainfsll and zir
temparature did have 5 slight correlztion o the deoreasing dissohved awygen bevels of
the watar. However, dus 1o their little sffect, we were able to rule them out 2= the major
factors contributing to the decressing dissobved oxygen levels inthe lake. Mare tests
should be conductad to understand why the hydrilla is dying and why the levels of
dissoived moygan in the water are deacrassing

Research Question

Usnper City Lake, 3 commonty used recrestiong! | ske in Palestine Taxas, appeared to
bein 2 heslthy state; howsver, after noticing 3 dramatic decresse in aquatic plznt fife we
ot carcerned for the lake's nealth We decided to invastizate further by cominaring nast
‘GLOBE data fram saring of 2016 and the spring of 2017 to-see what could have caused
this According to the data zathered this yesr and last, the levels of dissolved coovzenin
the viater hawe drastically decreased. This made us wonder, Why have dissolved aovgen
Imueicin the lake decressed in the past fwo years and what other factors of the lake:
«could this pheromenon affact?

Hypothesis

Based on the data callect=din soring of 2016 and 2017, 25 veell a5 our own chservation
o thee |ake, we mypothasics that the leels of dissobed coogen coukd ba decressing dusto
rainfall, the loss of aguatic plants. a fluchuation in siv temperature, or even the amaunt of
ritrates present inthewater. In order to find this out we can gat| Farmaticnan local
rainfall 3md termperatures from the soring of 2016 ard spring oF 2017 42 sae if thare izz
correlation betwesn them and the lowering dissolved 02 leveisin the water.

Investigation Plan

Our plan forinvestigating the cauce for the decreace of discobwed
acygen in the water.

L Test the water at 5 given locatian in Upoer City Lake for
dissoivad owymenonce 3 wesk far three wesks in bath Mardh snd
April.

2.Find the average dissalved morgen levels oallected esch manth
iin the spring of 2014 ac well ag the coring of 2017,

3. Compare and anahyze the sverags levels of dissohed oozen
datztrom bothyasrs

4, Rmpmsrch what factors cause disselved moygen fevels te
fluctuate and apply this knowiedge to other data gathered and
lock for & camparison.

Research Methods

Testing water for dissohed axyzen:
1. Cofectwaberinwater samaling battle [make sure not to grab surface water)
2. Agd 3 drops of both Manzanous Sulfate scluticn|& 267] and Alkaline potassium
ledide Azide 7164}
. Capthe biottle snd mis it by imesrting the botte.
. Let the pracipitote sattis below the choulder of the botie.

ith the fieed solution fram the sample boite.
. Collect Sodium Thicswifate D025 {4159 in plunger and fillto O mi fine {if the fixed
solution i slready o paleyellaw, skip shen 7)
9. Deprecs phunger {0377 slowhy into titration tube ond genthy swirl undl the liquidis s
aalevelloe
I0. Add3drops of the Stanch Indicatar Solution[2170WT)
11, Coatinue depressing phanger untd liguid turns desr
12, Resd the scale on the side of the Strator berrel and find what nember the large ring

anthe phurger reaches.
13 Recard 3 ppm Cissobved Owrzen

1
H :
. | -l-‘

Field Photos

Additional Research
Information

From further research we discovered that there are many factars that could
l=ad toa large decrease in dissobved cwyzen. The main factors being temperature,
adecrease in photosynthesis, and decompasition of alants in the water. Cold
©water halds higher concentrations of dissalved cogen: tharsfors, 35 thewater
tamparaturs incrassss the dissalved ooygen levels decrease Additionally, squstic
glarts are big cantributars of disrohved oivgen a5 they photasynthesize and
relesse oxygen into thewater. However, when thase plants dis and decamacss
they remowe coyzen from the water ina orocess known a5 Carbansceous
Biochemical Dioygen Demand [CEOD)L
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Data Analysis

Whan comaaring the bevels of dissohved covzen in the manths of March and Apsilin 2014
and 2047 {se=figure 1 and tshles 1 and ), we naticed 3 distinct decline of sbout 5.31 npm
beterzen the two vears The air temperatues (fizures 2-5) and rainfall data ifizures S and &
and tables 3 and 4] that was zathered for the twe months in quastion revesied aslight
correlation $a the dropping dissobved coczan levels 25 well, This data shows us that rainfall
snd air tamperature do have 3 sfight influence onthe dissatved coryzen levels of water,
Hewerver, due to their little affect, we can alsa infer that they are not the contributing
factars to the decreasing dissoheed cocvzen levels i the lake.

Conclusions

Atdr gatharing dats on the dtasclved sxpgen lavels in the 1k, we foand that thars
war & dramatic decraass tn disseived suygen levels batwdar tha spring af 2015 and 2017,
W wars usishls ta #dantify the causes of this phanamenca, but rulsd wut the possibdlity of it
being dus ta temperatire and ranfall Dur data shows that rainfsll and cutslds
tamperatures & have an effct on the disselved axygen levels: Bowaver, they were no
dramatic anough ta ke the arly faccors atwerk Although wa specalate that the dacrezsa in
Tyl this pesy sould ke alen 2 mzjor razson far this decling, we ware nnakle o tast it Sua
5 3 lack of rézounces. Futars rassarch 12 needad in order 4 find auzwhar sther variables
havs caused this decing In dissolved axygen sc that our laks can sffsctivaly suppart the

thatthrives initand the v thiat uses it

L

/

Our data was just a5 imited 25 was our testing time, 50 solid evidence is hardto
«came by. Qur theary that the hvdrilla cauid be dving and nat reproducing fike they
showl beisa stredch because of our limited testing. Although, there are many other

factorsthat could cause s fluctuation in dissofved cooyzen bevels, we wene unable to
‘test for them due to limited rescorces There is much mare bydrills under the surface.
of the water, 25 well 2= data that we were unable to collect, which cauld potentialhy
ohscure s per i what mizht Houamwar, with the data that
‘wehave, we sre unable to come to 3.cand usive cause ta this chenamenon.
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