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This Water Activities Teacher Guide is compiled and provided by Colorado Springs Utilities to
assist with water education in the classroom. Thank you for promoting the value of water and
teaching students how they can participate in a sustainable future.

The Water Activities Guide:

Geared for 2" 1 8™ grade students

Over 30 hands-on activities easily implemented in the classroom
Teacher information and answer keys

Student worksheets

Classroom kits available for select activities (within our service territory)
Supports Colorado Department of Education Academic Standards

Incorporates cross cutting common core standards

=A =4 =4 =4 4 4 -4 -4

Aligns with Statewide Water Education Action Plan

Colorado Springs Utilities is a community-owned, not for profit four service utility providing
water, wastewater, electric and natural gas services to the Colorado Springs, Colorado area.

We serve over 500,000 residents and numerous commercial, industrial, and military customers.

Find free educational resources at https://www.csu.org/Pages/Education.aspx or email us at

communityrelations@csu.org

We hope you enjoy your complimentary Water Activities Teacher Resource Guide

courtesy of Colorado Springs Utilities.

Credits: This guide and many of the activities herein were created by Birgit Landin, Community
Education Specialist, Colorado Springs Utilities, with assistance from Sarah Wilson and Lisa
Halcomb.
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mailto:communityrelations@csu.org

This page was intentionally left blank



Tabl e of Content s

How to Use the WatEACHIVILIES GUITE.............veiiiiieiiiiiiee et 1
EARTHO6S WATER and GENERAL FACTS .. (..Gr.ee8n Col o
Gt tO KNOW YOUI ...t 9
=TS Yo 10 T VAT = L P 19
WaALEr WIZAID FACTS......eiiiiiiiiieiii ettt e e 23
WATER LAW and MANAGEMENT (Blue Colored SecCtion)...........cuvviieeiiiiiiiiiieee e 31
Water Rights in ColoradpTrading GameX...........ooiiiiiiiiiiiiiee e 33
Downstream Users Ganteg/Ne All Share the Water®..............coeeviiiiiiiiiieiiieeiceeieeeeeneeeeennn 4L
PaASS e JUQ..eeeieeiiiiiieiiec e e e e e e e e a7
WATER PROPERTIES, WATER CYCLE and ECOLOGY (Orange Colored Section)................. 59
Water Property EXPEIIMENTISE. ... ..ottt s s e e s s s eee s 61
Around the Water Cycle! WSl RSNIRA...C.KSEASNF. oo, 71
Incredible Journey Water Cycle Dice GameX.........coooviiiiiiiiiiie e 73
Water Cycle Inside a Balloon®..............uiiiiiiiiiiiiiiiiiiiieeeeee e e e anannes 149
Water CYCIE IN @ BaAG.. ... uueeiiiiiiiiiiii ettt e e e e e e e e e e 151
WALET CYCIE REIAY ... ettt e e e e e e e e e e 153
CloUd N @ BOLHIEX ...t e et e e 155
INSTANT SNOW™ ... e e e et et et e et e e e e e e e e e e e e e e e e e s e e e s s e e s saennnns 159
Plant Adaptation ACHVITY ........oooiiii e e e e e e e e e e e e e e 167
Plant Transpiration EXPEIIMEIIL. .........uiiiiiie ettt e e e s reeeeeeaans 187
How Water LOSS AfECtS BIOGIVEISITY.......ceiiiuiiiiiiiiei ittt e e 189
WATERSHEDS, STORMWATER and WATER QUALITY  (Red Colored Section)............... 197
FIre & FIOOAINGE. ..o e e e e e e e e e e e e e e e e e e e e e 199
[ E Lo VA N (] g0 1 T ATZ= 1 = (T 209
SEOMMWEALET SOUPY ...ttt e e e e e et e e e e e e e e e e e e a e e bbb bbb b b e e ne e e e eeeeeeeeas 211
POIULION PAOL........eiieieie ettt e et e e e e e e st a e e e e e e s nsanneeeaeeas 217
Clean Up the WALEL!..... ..ot ee e e eeeas 223
WATER SUPPLY and TREATMENT (Purple Colored Section) .............euueeieeieeiiieieeeiieiieeeeeaeenn 227
ENngineering @ Water SYSTEIME ... it e e e e e e e e 229

Water Filtration ExperimentMaking Drinking Water..............oviieiiiiiiiieieee e 241



WATER USE and CONSERVATION (Yellow Colored Section)............ccooeeeeieiccvinnniininninninene, 259
WALET WATCNEIS ...ttt e e e e e e e e e e e e e e e e s e nnrnneas 261
Leaky Fauddab WOTKSNEEL.........cooi et 271
Water USES WOTKSNEEL...........oiiiiiiiiii it 273
COSE OF WLET........eee ettt e e e e e e e e s e e st e e e s s 275
Water Conservation WIZard.............ouii i r e e e e e 279

RESOURCES and SUGGESTIONS (Pink Colored SecCtion) ...........ccouuiiiiiiiieeeniiiiieeee e 287
Colorado Springs Utilities SuggestediiDa RESOUICES.............uuuiiiiiiiiiiiiiieiieeieeeeeereeaeeaeaaaeeeaeens 289
Additional Water ACtivitieS and [EAS............eviiiiiiii e 291
Pikes Peak Library DistriVater BOOKS LISL...........uuuuiiiiiiiiiiiiiiieiiieeiieeeeee e eee e 293
WWALET IMIUSIC. ...ttt ettt e e e e ekt e e e e e ekt e e e e e et b e e e e e e e e e nnnnreeeaeas 297
Appendix 1¢ Standards Coorelation With SWEAPR..............ooviiiiiieee e 299

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to
schools within our Colorado Springs service territory. Reserve your kit by contacting
communityrelations@csu.org



mailto:communityrelations@csu.org

How to Use the Water Activities Guide

There are over 30 activities and a Resources & Ideas section included in this guide. Water
activities have been categorized into six topic areas; divided by colored section dividers:

T Earthds Wat er an(dreesecien) a l Fact s
Water Law and Management (blue section)

Water Properties, Water Cycle, and Ecology (orange section)
Watersheds, Stormwater and Water Quality (red section)

Water Supply and Treatment (purple section)

Water Use and Conservation (yellow section)

Resources and Suggestions (pink section)

=A =4 =4 4 -8 4

Experiments are tallied on the Table of Contents and summarized on the Activity Cross-
Reference Table. The Activity Cross Reference Table has activities listed by grade followed
by topic area, and includes a brief description of the learning objectives, time commitment and
type of activity. Use the Activity Cross Reference Table to quickly find activities to meet your
classroom learning objectives, whether you have 15 minutes or several hours of time available.

Many of the activities have an asterisk (*) indicating that materials for these activities are
available FREE from Colorado Springs Utilities for schools located within our service territory.
You can arrange to pick up the materials kit at our Conservation & Environmental Center, 2855
Mesa Rd., Colorado Springs, CO 80904. Kits must be returned within a 2-week period.

If you have a water-related experiment or activity that you conduct with your students, please
contact us so we can include it in future versions of the guide and share it with other teachers.

For more educational opportunities such as classroom presentations and facility tours, visit our
Education page on our website at csu.org and contact us at communityrelations@csu.org.

.
Colorado Springs Utilities

It's how we're all connected

448-4800
WwWww.csu.org

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org 1
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Activity Cross-Reference Table (Sorted by Grade)

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to schools within our Colorado Springs
service territory. Reserve your kit by contacting communityrealtions@csu.org.

Water Cycle-A
Reader 69

Theater*

reinforce concepts of evaporation,
precipitation and condensation while
using their reading and presentation skills

Water Cycle, and
Ecology

Activity Objective Topic Area Grade Time Activity Type | Page
Level Requirement
Plant Students will be able to observe and Water Properties, | Pre-K-6 | 20 minutes and Experiment 187
Transpiration measure the amounts of moisture Water Cycle, and several days to
Experiment naturally transpired by desert or drought Ecology observe
tolerant and high-water requiring plants
Get to Know Students learn about the source of their Earthdés W 25 45 minutes Read & 9
Your H20O drinking water and our local water system General Facts answer
guestions
Water Wizard | Students learn general facts aboutwater, | Ear t hés W 25 30 minutes Test/quiz 23
Facts the water cycle, water supply in Colorado, General Facts
water habitats, and water conservation
Stormwater Students learn how everyday behaviors Watersheds, 2-5 30 minutes Teacher 211
Soup* impact water quality Stormwater, and Demonstration
Water Quality
Pollution Patrol | Students learn about stormwater runoff, Watersheds, 2-5 40 minutes Video, 217
water pollution and ways they can help Stormwater, and discussion
protect water quality through a word-libs Water Quality and word libs
game
Plant Students learn about how plants have Water Properties, 2-5 45 minutes Game 167
Adaptation adapted to survive in our dry climate Water Cycle, and
Activity Ecology
Test Your Students answer questions about basic Earthdéds W 26 20 minutes Test/quiz 19
Water 1Q water facts to test their water knowledge General Facts
Water Students | earn abou| WaterProperties, 2-6 40 minutes Experiments 61
Properties properties of adhesion, cohesion, and Water Cycle, and
Experiments* surface tension Ecology
Around the Students perform a Water Properties, 2-6 15 minutes Skit 71

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org
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Activity Cross-Reference Table (Sorted by Grade)

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to schools within our Colorado Springs
service territory. Reserve your kit by contacting communityrealtions@csu.org.

Drinking Water

Activity Objective Topic Area Grade Time Activity Type | Page
Level Requirement
Incredible Students recognize solar energy as the Water Properties, 2-6 30 minutes Game 73
Journey Water | main driver for the movement of water on Water Cycle, and
Cycle Dice Earth; understand the movement of water Ecology
Game* within the water cycle
Water Cycle Explain the water cycle by showing Water Properties, 2-6 15-20 minutes Teacher 149
Inside a evaporation, condensation, and Water Cycle, and Demonstration
Balloon* precipitation Ecology
Water Cycle in | Students observe the parts of the water Water Properties, 2-6 30 minute set-up Experiment 151
a Bag cycle inside a clear bag Water Cycle, and and several days
Ecology to observe
Water Cycle Students physically demonstrate the path | Water Properties, 2-6 30 minutes Relay 153
Relay a drop of water must take to complete the | Water Cycle, and
water cycle Ecology
Cloud in a Demonstrate how clouds form in a low- Water Properties, 2-6 20 minutes Teacher 155
Bottle* pressure scenario Water Cycle, and Demonstration
Ecology
Instant Snow* | Students learn about snow-water content, | Water Properties, 2-6 30 minutes Experiment 159
watch a polymer link with water to forma | Water Cycle, and
mixture and observe evaporation Ecology
Hard Water, Students observe, classify and order Watersheds, 2-6 30 minutes Experiment, 209
Soft Water water samples according to their degree Stormwater, and Graphing
of hardness or softness Water Quality
Clean Up the Students determine the effect of various Watersheds, 2-6 45 minutes Experiment 223
Water! types of pollutants on water and ways to Stormwater, and
clean it up Water Quality
Water Students will be able to describe the Water Supply and 2-6 30 minutes Experiment 241
Filtration methods of purifying water as used by the Treatment
Experiment - pioneers, as well as those being used
Making today by water treatment facilities

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org
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Activity Cross-Reference Table (Sorted by Grade)

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to schools within our Colorado Springs
service territory. Reserve your kit by contacting communityrealtions@csu.org.

Lab Worksheet

dripping faucet and determine the amount
of water lost

Conservation

Activity Objective Topic Area Grade Time Activity Type | Page
Level Requirement
Water Uses Students keep track of their daily water Water Use and 2-6 15 minutes class Math 273
Worksheet use Conservation time plus
homework
tracking use at
home
Fire & Students learn how run-off from a high Watersheds, 2-8 40 minutes Experiment 199
Flooding* intensity burn area differs from an Stormwater, and
unburned soil area and impacts a Water Quality
watershed
Downstream Students pass water Water Law and 2-8 20 minutes Game 41
Users Game i | one cup to another to understand that we Management
We All Share all use the same water and that we need
the Water* to use it wisely so there will be enough for
others who also depend on this resource
Water Students learn the best ways to conserve Water Use and 3-5 40 minutes class | Discussion, 261
Watchers water Conservation time and Experiment,
homework Math
assignment
Engineering a | Students learn components of a raw Water Supply and 3-8 25 minutes Game 229
Water System* | water system and how it works Treatment
How Water Learn how the lack of water affects Water Properties, 4-6 40 minutes Read and 189
Loss Affects plants, animals, and people Water Cycle and answer
Biodiversity Ecology questions
Pass the Jug Students will understand historical and Water Law and 4-8 40 minutes Game 47
current aspects of water law and gain an Management
understanding of how water rights are
allocated in Colorado
Leaky Faucet | Students use math skills to measure a Water Use and 4-8 30-45 minutes Math 271

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org
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Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to schools within our Colorado Springs

Activity Cross-Reference Table (Sorted by Grade)

service territory. Reserve your kit by contacting communityrealtions@csu.org.

Suggestions

Activity Objective Topic Area Grade Time Activity Type | Page
Level Requirement
Cost of Water | Students learn the amount of residential Water Use and 4-8 30 minutes Math 275
water use in Colorado Springs and Conservation
calculate the cost for various water needs
Water Rights Students learn the complexities of water Water Law and 4-8 40 minutes Game 33
in Colorado i rights in Colorado through a trading game Management
Trading
Game*
Cathodic Learn how Utilities protects metal pipes Water Supply and 4-12 30 minutes Experiment 249
Protection* from excess corrosion by using a Treatment
sacrificial anode
Water Use the student worksheet to have Water Use and 5-8 45 minutes plus Test/quiz 279
Conservation students learn about Colorado Springs Conservation home testing
Wizard Water Systems
Suggested On- | Resources and Suggestions Resources and Varied Varied Varied 289
line Resources Suggestions
Water Resources and Suggestions Resources and Varied Varied Experiments, 291
Activities and Suggestions Games
Ideas
Pikes Peak Resources and Suggestions Resources and Varied Varied Reading 293
Library District Suggestions
Books List
Water Music Resources and Suggestions Resources and Varied Varied Varied 297

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org
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1 Test your Water I1Q
1 Water Wizard Facts
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Get to Know Your H2O

Grade level: 2 j 5th Educational Messages:

Standard/ GLE Code: SC.2.3.2, SC.5.3.4
Time commitment: 45 minutes

Materials Needed:

How Much Water? i globe, 1 gallon jug or

Teacher info and answer key

 Students learn water amounts on Earth.
 Students learn about the source of their
drinking water and our local water system.

container, teaspoon, 100 macaroni pasta, 9 Students use math skills to count, graph and
beans or small items (per student), student estimate %.

page, green, blue, red markers (optional) I Students read and answer comprehension
Where Does Your Water Come From? i guestions.

Red, blue and green markers

Because water covers three-quarters of the

earthés surface, it might appear that there is pl
this valuable resource. In reality, however, we have a limited amount of useable fresh water. Here

in Colorado Springs, water is a scarce resource that is brought in from the Rocky Mountains 100

miles away.

Suggested format:

Get to Know Your H20 hastwo parts T Part1-i How Mu c h?08vdpad2-A Wher e Does
Your Water Come From?0. The first is a discussion and demonstration of the amounts and types

of water on earth and the second is a reading assignment to learn about Colorado Springs water

supply. After reading the passage, students will answer questions about the reading assignment.

Part 1 - How much Water?

T Show an Earth globe and have students guess how
water (70%).

91 Explain that there are four general types of water on Earth (salt water, frozen water,
groundwater and surface water). Have the students count out 100 macaroni, beans or small
items and estimate how many would represent the four types of water. They can enter estimate
percentages of each kind on their worksheet in their Student Workbook, then discuss with their
neighbor and write in a 2" estimate.

9 Discuss the difference between salt and fresh water and that people, plants and animals need
fresh water to live. Watch this four-minute video on the percentage of fresh water on Earth:
https://www.youtube.com/watch?v=0aQCiwzjnCM (see next page)

1 Conduct the water amounts demonstration with your students. After the demonstration, have
the students write in the actual percentages of each type of water (97% salty, 2% frozen, 0.8%
groundwater, 0.2% surface water). They can color the pasta pieces per type of water and
arrange them graphically and/or string them into a necklace.

1 Initiate a class discussion on the importance of water and why it needs to be protected.

Part 217 Where does your water come from?
1 Ask students if they know where the source of their drinking water comes from.
1 Have the students read their Get to Know Your H20 student page and answer the questions.

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org 9
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Teacher Demonstration T How much water?

9 If 100 gallons represented all of the water on earth: 97 gallons would be salt water i almost
39 buckets of water (2.5 gal buckets)

1 2.5 gallons would be ice (glaciers, ice caps) i one bucket of water

0.4 of a gallon would be groundwater i 6 ¥ cups of water

1 0.02 of a gallon would be surface water (all the rivers, lakes, wetlands and clouds/vapor) on
Earth i less than 1/2 cup of water!

=

1. Fill a gallon jug nearly full (97%) with water and explain that this water represents salt
water (oceans and seas).

2. Add another splash to represent the 2% of water that is in the form of ice (glaciers, ice
caps). At this point the jug should be just about full.

3. Add a smaller splash of water to represent the 0.8% of water that is underground in our
aquifers (groundwater).

4. Finally, take one teaspoon of water and add it to the jug. Explain to students that this
represents all the surface water (including rivers, streams, lakes, ponds, wetlands, etc.)
in the world (0.2%). Most of the water we use in our everyday lives comes from rivers.

5. After you demonstrate the correct percentages of water in the world, have students fill in
the actual amounts on their worksheet. Facilitate a discussion about their predictions
and actual findings.

6. Discuss with students the fact that less than 1% of all the water in the world is available
for human use (although 3% of the Earthoés wate
surface water is available for use by humans).

A DROP IN THE BUCKET LESSON PLAN
From Project WET

Water can be both abundant and rare at the same time. Use this activity to help students
understand that water is a limited resource.

Warm up: Have students estimate the proportion of water that they think is potable--not
salty and notpolluted. Recor d the studentsd estimates

Step 1. Fill a 1-liter (1000 ml) cylinder or beaker with water and tell students that it
represents all the water on earth.

Step 2. Ask students where most of the water on Earth is located. When they answer
correctly with "in the oceans", pour out 30 ml of water into a 100 ml graduated cylinder. The
30 ml represents the fresh, un-salty water. The remainder in the large beaker is all salty.
You can add a few shakes of salt to represent that.

Step 3. Ask if all of the 30 ml is available for consumption. When they guess no, ask why

not. You may have to give hints to help them figure out that much of our fresh water is
frozen in the polar ice caps. Now pour 6ml out of the 30 ml into a 10 ml graduated cylinder.

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org 10
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The 6 ml represents the fresh, unfrozen water. The remaining 24 ml is all frozen. Place an
ice cube in that cylinder.

Step 4. Ask again if all of the 6 ml is available for consumption. Help the students to realize
that much water is in clouds, soil and even in the bodies of plants and animals that is

unavailable for use. Using an eyedropper, remove a single drop of water from the 6 ml and
place it in your hand. This represents all the clean fresh water for everyone on Earth to use.

Step 5. Now rub your hands together to dry up the drop of water and point out how easy it
is to lose our water resources if we do not take care of them.

Wrap up: Revisit the estimates they made before the activity. After going through the
exercise, point out that the one drop was approximately .003 percent of all water. You can
point out that if we multiply it out, we find that there are 7 million liters per person (based on
a population of 6 million people). This may sound like a lot, but the problem is distribution.
There are water rich and water poor areas. You can extend this activity by researching the
amount of water it takes to produce a pair of blue jeans or a hamburger to see that 7 million
liters of water per person isn't actually that much. Students could also calculate how much
water they use in a day and in a year.

This is just one of the over 90 activities in the Project WET guide. Please visit the Project
WET webpage: http://projectwet.org to find out more about this exciting program.

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org 11
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HOW MUCH WATER? ANSWER KEY

If 100 gallons represented all the water in the world, estimate how many of these gallons would
be in each of the four distinct groups of water.

How much water 1st Estimation 2"d Estimation Actual Answer

is:
(# of gallons out of | (# of gallons out of | (# of gallons out of

100) 100) 100)

97 gallons out of

Salt Water 100 (97%)

Frozeni Glaciers, 2 gallons out of 100

ice caps, icebergs, (2%)
etc.

Less than 1 gallon
Groundwater out of 100 (0.8%)
Surface Water 1
Rivers, lakes, Only 3.2 cups out of
wetlands, 100 gallons (0.2%)

clouds/vapor, etc.

15t Estimation i This is your own guess.

2" Estimatoni Now compare your guesses with a neighbor
change any of your guesses? If you do want to change your guess, please enter your new

answer in the 2" column.

91 Actual Answer i Now write down the actual answer that your teacher gives you.

= =

Using the Actual Answers, lay out your Water Amounts Data:
pasta pieces on a flat surface as a graph
or pie chart of the four types of water an

draw a smalleiscale versiﬁn of your
results here.

Graph-R2y Qi T2 N
III label your X and Y axis
[ |

Pie Chart; add alabel
and percentage to
' each slice of pie

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org 12
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A reservoir is
a man-made
lake used to

store water.

Part 217 WHERE DOES YOUR WATER COME FROM?

Read the passage, then answer the guestions below.

Communities in Colorado get their water from streams, lakes and
reservoirs that are supplied by snowmelt and rainfall. The amount of
water that is available for use varies from year to year and depends on snowpack in the
mountains. In fact, about 80% of our water in town comes from snow that fell in the Rocky
Mountains.

Everyone in the world lives in a watershed. A watershed is an area of land that drains into a
stream or lake. Here in Colorado Springs we live in the Fountain Creek watershed which is part
of the Arkansas River Basin. We use this water as part of the city water supply.

The Arkansas River Basin water available in town
bring in water from the Colorado River and South Platte River Basins.

In fact, most of our drinking water comes from 100 miles away from the Western Slope of the
Rocky Mountains through a series of tunnels, canals and pipes. The water is stored in
reservoirs before it is treated and distributed in our community.

By cleaning and testing the water, Colorado Springs Ultilities makes sure that we have safe,
delicious water for drinking. Our water utilities do more than clean the water. They also fix leaky
pipes and install new ones, monitor water levels in our waterways and much more!

The water used inside your house goes down the sanitary sewer pipe to the Water Resource
Recovery Facility where it gets cleaned again

1. What percent of our water comes from snow? 80% %

2. Write the name of the watershed you live in: Fountain Creek Watershed, which is
part of the Arkansas River Basin Watershed

3. Name the three river basins that supply your water: _Colorado, Arkansas, South Platte

4, How far has some of your water traveled to get to town? 100 miles

5. What is the name of the utility company that supplies your drinking water?

Colorado Springs Utilities (for students within Colorado Springs area)

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org 13
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Student worksheet

Get to Know Your H-O

Materials Needed:

Directions:

9 Estimate amounts of salty, frozen
9 100 macaroni pasta, beans or small groundwater and surface water on Earth.

items I Use pasta pieces (or something small) to
1 Blue, red and green markers graph amounts.

. I Watch the video, read about where your
We have a limited amount of useable fresh :
water. In Colorado Springs, water is water comes from and answer questions.

brought to town from the Rocky Mountains, 1 Complete the maze.
over 100 miles away.

People plants and animals needs fresh water to survive. Fresh water is found in surface water
(lakes, streams, rivers and wetlands), groundwater (underground in aquifers) or as frozen water
stored in ice, glaciers, ice caps and show.

Part 1 - HOW MUCH WATER IN THE WORLD?
Instructions:

1. Look at a globe or world map. Find where you live, locate the seven oceans and other
surface water features.
91 Do you think there is more water or land on the globe?

1 Have you ever tasted salt water? Was it good?

1 Is there more water beneath the surface of the ground that you cannot see on the globe?

2. Get 100 pieces of macaroni pasta, beans or other small items. These 100 items will
represent all the waterintheworld.Let 6 s pretend t heylfl@r e gal l ons
gallons represented all the water in the world, estimate how many of these gallons would
be in each of the four distinct groups of water. Divide the pieces into each of the four
water categories below. 1%t Estimation i This is your own guess.

3. 2" Estimationi Nowcompare your guesses .Doyouwastof ri endos
change any of your guesses? If you want to change your guess, please enter
your new answer in the second column.

4. Actual Answer - Now write down the actual answer that your teacher gives you. Were
you right?

5. Color the pasta pieces according to type of water (coloring is optional) and arrange them
into a graph or pie chart on a flat surface. Draw your results in smaller scale below.

6. Watch this four-minute video on the percentage of fresh water on Earth:
https://www.youtube.com/watch?v=0aQCiwzjnCM

Water Activities Teacher Resource Guidersion 2; 2022, Courtesy of Colorado Springs Utilities csu.org 15
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HOW MUCH WATER IN THE WORLD?

Estimate the percentage of water in each category

1st Estimation 1

2" Estimation 1
your revised guess

Actual Answer |
provided by your

Oceans, seas

How much water your guess after ;a_lkir:jg toa teacher
. rien
IS: (# of gallons out of (# of gallons out of
100) (# of gallons out of g 100)
100)
Salt Water 1

Frozen Water i
Glaciers, ice caps,
icebergs

Groundwater 1
aquifers, water
underground

Surface Water 1
Rivers, lakes,
wetlands, streams

Using the Actual Answers, lay out your
pasta pieces on a flat surface as a graph
or pie chart of the four types of water an
draw a smalleiscale version of your

m—)>

Graph-R2 y Qi
label your X and Y axis

results here.

' Pie Chart; add a &bel
and percentage to
each slice of pie

Water Acuvities | eacher Resource Gunersion & 2zuzz, courtesy of Colorado Springs Utilities csu.org
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A reservaoir is
a man-made
lake used to

store water.

Part 217 WHERE DOES YOUR WATER COME FROM?

Read the passage, then answer the guestions below.

Communities in Colorado get their water
from streams, lakes and reservoirs that are
supplied by snowmelt and rainfall. The
amount of water that is available for use
varies from year to year and depends on
showpack in the mountains. In fact, about
80% of our water in town comes from snow
that fell in the Rocky Mountains.

In fact, most of our drinking

water comes from 100 miles away from the
Western Slope of the Rocky Mountains
through a series of tunnels, canals and
pipes. The water is stored in reservoirs
before it is treated and distributed in our
community.

Everyone in the world lives in a watershed.
A watershed is an area of land that drains
into a stream or lake. Here in Colorado
Springs we live in the Fountain Creek
watershed which is part of the Arkansas
River Basin. We use this water as part of
the city water supply.

By cleaning and testing the water, Colorado
Springs Utilities makes sure that we have

safe, delicious water for drinking. Our water
utilities do more than clean the water. They

also fix leaky pipes and install new ones,

monitor water levels in our waterways and

much more!

The Arkansas River Basin water available in .

town isnot enough for t h'§Waeyusedingdeyoyr hquse ggeg s o
we also bring in water from the Colorado down the sanitary sewer pipe to the Water

River and South Platte River Basins. Resource Rgcovery Facility where it gets
cleaned again.

1. What percent of our water comes from snow? %

2. Write the name of the watershed you live in:

3. Name the three river basins that supply your water:

4. How far has some of your water traveled to get to town? miles

5. What is the name of the utility company that supplies your drinking water?

Water Activities Teacher Resource Guide, Vergig2022, Courtesy of Colorado Springs Utilities csu.org 17



&

Colorado Springs Utilities

it’s how we're all connected

D
La% 05
0.
nE Do o
i 2 s 7
) %‘ e
g S -
-~ n( ..f«l|%)1.M:. \\8:“8..4. s gay s
s M 5 : iy, &
_— " NI NSO J
L N - H ; =
S < BT HEEEE oy
on o D = 1l |Hs INawiavay - s LA
=l b - ] | L
W i 900 & g e
R w—uﬁs;upﬂi [ saswmas m«..xv & L.ZNMB by
) BTN ANIwiyEAL
& 7 ‘ SN A . FETY)
2 . w. ) :
VA % < g *
) s & ) 3 N = X ..
) Z S Y e
- N SNy =y -
y .4..” I. 1/ iy A &
\\(L\L (319 gy, e

jAomp saj1u 001
suipLunoyy Ay20y
2y} wou)
sadid ybnouyy sfanbdy
umoy Ui pasn J24pbm
ay4 Jo jsow

JIOAYIS3Y IHL LV
3J3H SLJVLS JILVM JNOA

"Spupy suosuad Siyj paysom soy 4l Ja4Jo
J24DM 2Y4 JO Y40d 2y} 200U4 04 UXJDW PaJ D 25

"2shoy 2Y4 ul pasn bui2q s) ua4bm 242ym s220|d Y4 |0 2]241D
"2SN0Y Y} Ul YuIs
2Y4 0} J2JDM 2Y4 JO Yyibd 2y} 29D} 0} U2XJDW 2N|q D 25N

JNOZ 03 399 293P\ SO0 MOEL

18

Water Activities Teacher Resource Guide, Versig2@2, Courtesy of Colorado Sprirudfiiities csu.org



.

Colorado Springs Utilities

it’s how we're all connected

Teacher info and answer key

Test your Water 1Q

Grade level: 2M 7§ gth Educational Messages:

Standard/GLE Code: SC.2.3.2, SC.5.3.3
Time commitment: 20 minutes
Materials Needed:

9 Student page i Test your Water 1Q

i Students answer questions about basic
water facts to test their water knowledge.

Test Your Water 1Q - Answer Key
Water is composed of which 3 atoms? Hydrogen, Hydrogen, Oxygen (H20)

2. True or False: Scientists believe about the same water exists on Earth today as when water was first
formed billions of years ago. True
3.  The 3 main parts of the water cycle are: Evaporation, Condensation, Precipitation
4, How much of the Earthoés Shouf708ce i s covered in wat
5, What percentage of thé&/%arthds water is salty?
6. Of the fresh water on Earth, not all of it is available for human to use. Most fresh water is found in

what form? Solid/frozen as ice, glaciers, ice caps, etc. (2%)
7. What percentage of your body is composed of water? Average of 70% (kids have more, adults
have less)
How many days can you live without any water? 3 days
A gallon of water weighs how much? 8.34 Ibs
10. Worldwide, how many people still lack access to clean water? 783 million (source: United

Nations http://www.un.org/en/sections/issues-depth/water/)

Check answers to rate your Water 1Q:
1 9-10 correct = High water 1Q - Water Wizard! Your Water IQ:
9 6-8 correct = Moderately high-water IQ - Water Smart
1 3-5correct = Medium water 1Q - Water Wonderer
9 0-2 correct = Low water IQ i study to improve

Source: Colorado Springs Utilities

Water Activities Teacher Resource Guide, Versig2@2, Courtesy of Colorado Springs Utilities.org 19
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Student worksheet

Test Your Water |Q (Fill in the answers and see how you rate)

1. Water is composed of which 3 atoms? : :

2. True or False: Scientists believe about the same water exists on earth today as when
water was first formed billions of years ago.
True
False

3. The 3 main parts of the water cycle are:

4 How much of t he Ewmrdihwaer?sur facewi s co

5. What percentage of the Earthos water is
a. 25% c. 78%
b. 53% d. 97%

6. Of the fresh water on Earth, not all of it is available for human to use. Most fresh water is
found in what form?

7. What percentage of your body is composed of water? %
8. How many days can you live without any water? days

9. A gallon of water weighs how much?

a. 2.1 pounds c. 8.3 pounds

b. 4.8 pounds d. 10.6 pounds
10. Worldwide, how many people still lack access to clean water?

a. 2 million d. 197 million

b. 25 million e. 783 million

c. 66 million f. 4 billion

Check answers to rate your Water 1Q: ]
1 9-10 correct = High water 1Q - Water Wizard! Your Water IQ'
9 6-8 correct = Moderately high water 1Q - Water Smart
9 3-5correct = Medium water 1Q - Water Wonderer
1 0-2 correct = Low water 1Q i study to improve

(suoneN panun :22IN0S) uol||iW €8/ "8 "0T 'Sq| £'8
"0 '6 ‘sAep g 'g {(SSa| aney s)npe ‘alow aney spiy) %0/ 10 abeiany */ {(9%g) 018 ‘sded 991 ‘sia1oe|b ‘221 se uUazoly/pIoS ‘9 ‘%/.6
P 'S {960/ INoge i ‘uoneudioald ‘uonesuapuo) ‘uonelodens ‘g ‘anil 'z {(0%H) uabAxQ ‘uaboipAH ‘uaboipAH T :Siamsuy
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Teacher info and answer key

Educational Messages:

Water leard FaCtS 9 Students gain water knowledge through

Grade level: 2" 5" answering 50 trivia questions.
Standard/ GLE Code: SC.2.3.2, SC.5.3.3 f Topics include general water and water cycle

Time commitment: 30 minutes knowledge, world and USA water facts,

Materials Ne'eded: Colorado and Colorado Springs Utilities water
T Water Wizard Facts Student worksheet trivia, ecology, use and water conservation.

T tA.C(.:eSS to Com[;uterlfor Jeopardy water 1 Students check their answers to see if they
rivia game (optional) qualify as Water Wizards.

 Reinforce water knowledge through a water
Jeopardy game (optional).

Water is essential for life. Learning water
facts can give students an appreciation for
this valuable resource. In this activity,
students test their water knowledge across
several topics to see if they reach Water
Wizard status and can become water
ambassadors. Email us at
communityrealtions@csu.org to receive a
prize for your students who qualify as Water
Wizards.

Photo source: Water Wizard USA
Suqggested format:

1. Assign students to small groups to fill in the water trivia chart on the Water Wizard Facts
Student worksheet.

2. Have students check their answers with the answer key. If they get at least 80% correct
(40+ facts), they are Water Wizards and can be water ambassadors in their community
to help educate others about the importance of this resource.

3. Reinforce water knowledge by playing the Water Jeopardy Game created by Richelle
Gittens from Queen Palmer Elementary using Jeopardy Labs:
https://jeopardylabs.com/play/2019-05-15-566#.XfkuyaGI8SQ.email

Answer Key on next page.
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Water Wizard Facts ANSWER KEY

General Water & Water Cycle Trivia: Answer:
1 | True or false: the same amount of water exists on Earth
today, as when Earth was first created. True
2 | What is water composed of? H20 - 2 hydrogen atoms and 1 oxygen atom
3 | What does the prefix Hydro mean? Water
4 | Name the three (3) physical forms of water. Liquid, solid, and vapor (gas)
5 | How much of the earth's surface is covered in water? 70%
6 | How much of the water on earth is usable fresh water? Less than 1%
7 | How many pounds does a gallon of water weigh? 8.34 pounds
8 | What's it called when the body is lacking adequate fluids? Dehydration
9 | About how much of the human body is composed of water? | 70%
10 | What is the name of the water cycle process by which water
changes from a liquid to a vapor? Evaporation
11 | What is the name for the portion of the water cycle where
solid liquid falls to the earth's surface? Precipitation
12 | What is the name of the water cycle process where water
vapor changes to tiny liquid droplets and forms clouds? Condensation
13 | What is the energy source that drives the water cycle? The sun
14 | Precipitation can occur in several forms: Name four Sleet, Snow, Hail, Rain
15 | A type of precipitation is caused by raindrops passing
through a freezing layer of air? Sleet and hail
16 | What is another name for a drainage basin? Watershed
17 | What is water stored in an aquifer called? Groundwater
18 | What is the alternate rise and fall of waters caused by the
gravitational attraction of the moon and sun? Tides
19 | Large rivers of ice that never completely melt are called? Glaciers
World and USA water facts:
20 | What is the longest river in the world? Nile
21 | What is the largest lake in North America? Lake Superior
22 | What state is surrounded completely by water? Hawaii
23 | What state claims to have 10,000 lakes? Minnesota
24 | Which river cuts the Grand Canyon? Colorado River
25 Mississippi (covering 41% of the land mass of
Which river system has had more impact on the the continental U.S. and affecting 31 states
development of the U.S. than any other? and 2 Canadian provinces)
Colorado and Colorado Springs Utilities water trivia:
26 | Name the Colorado state fish. Greenback cutthroat trout
27 | Most of Colorado's precipitation falls in which portion of the | The Rocky Mountains or Colorado's western
state? slope
28 | What is the significance of the Continental Divide as it The Continental Divide splits the direction of

relates to water?

water flow in our country--either east to the
Atlantic Ocean (including the Gulf of Mexico)
or west to the Pacific Ocean.
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29

Colorado is unigue in that 8 rivers originate within the state:
Name our four largest rivers.

Colorado, South Platte, Arkansas and Rio
Grande

30

From where does our drinking water originate?

Melting snow and rainfall

31

What is the average yearly precipitation in Colorado
Springs?

16 inches

32

The Colorado River drains through seven states. Name
three of them.

Wyoming, Colorado, New Mexico, Utah,
Arizona, Nevada, and California

33

What is a reservoir?

A human-made lake

34

What kind of energy is created by water flowing through
turbines in a dam?

Hydroelectric

35

Name the 3 river basins that supply water to Colorado
Springs

The Colorado, Arkansas, and South Platte
Rivers

36

How many miles does your drinking water travel to get to
Colorado Springs?

Up to 100 miles

37

When unwanted or dangerous substances get into our
drinking water, we classify that water as?

Polluted or contaminated

38

Why isn't it safe to drink water directly from Colorado's
streams, rivers, and lakes?

Stream water may contain things such as dirt
and disease germs that can make you sick.

39

Where does our water go to be cleaned so that it is safe to
drink?

Water treatment plant

Ecology and water:

40

What is Water Wise (aka Xeriscape) landscaping?

Attractive landscaping with plants that need
less water.

41 | What do we call plant and animal habitat near water? Riparian
42 | What organ do fish use to take oxygen from water? Gills
43 | What group of animals spend a portion of their lives
breathing using gills and a portion using lungs? Amphibians

44

What name is given to the bits of soil and rock that a river
carries along and eventually drops to the bottom?

Sediment or silt

Water use and conservation:

45

On average, how many gallons of water a day does a
Colorado Springs resident use?

78 gallons per person per day

46

What is a drought?

Long time period with lower than normal
precipitation

47

For what purpose is the most water used by an average
Colorado Springs resident?

Watering landscapes (37% of water used)

48

Which two appliances inside the home use the most water?

The toilet and clothes washer

49

A high-efficiency toilet uses how many gallons of water per
flush?

About 1 gallon (range from .8 to 1.28 gallons)

50

How many gallons of water can you save by turning off the
faucet while brushing your teeth and washing your hands?

10 gallons a day
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Student worksheet

Water Wizard Facts What youdll do:

I Test your water knowledge by answering 50 trivia
guestions.

I Check your answers.

 80% correct or more
makes you a Water Wizard!

Materials Needed:
1 Pencil

How much do you know about water?
Write down your best answers then
compare with the answer key to see if you
are a Water Wizard!

Photo source: Water Wizard USA

General Water & Water Cycle Trivia: Your Answer:
1 | True or false: the same amount of water exists
on Earth today, as when Earth was first created.
2
What is water composed of?
3
What does the prefix Hydro mean?
4
Name the three (3) physical forms of water.
5
How much of the earth's surface is covered in
water?
6
How much of the water on earth is usable fresh
water?
7
How many pounds does a gallon of water
weigh?
8
What's it called when the body is lacking
adequate fluids?
9
About how much of the human body is
composed of water?
10 | What is the name of the water cycle process by
which water changes from a liquid to a vapor?
11 | What is the name for the portion of the water
cycle where solid liquid falls to the earth's
surface?
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What is the name of the water cycle process
where water vapor changes to tiny liquid
droplets and forms clouds?

13

What is the energy source that drives the water
cycle?

Precipitation can occur in several forms: Name
three

A type of precipitation is caused by raindrops
passing through a freezing layer of air?

What is another name for a drainage basin?

What is water stored in an aquifer called?

18

What is the alternate rise and fall of waters
caused by the gravitational attraction of the
moon and sun?

19

Large rivers of ice that never completely melt
are called?

World and USA water facts:

20

What is the longest river in the world?

21

What is the largest lake in North America?

22

What state is surrounded completely by water?

23

What state claims to have 10,000 lakes?

24

Which river cut the Grand Canyon?
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Which river system has had more impact on the
development of the U.S. than any other?

Colorado and Colorado Springs Utilities
water trivia:

26

Name the Colorado state fish.

27

Most of Colorado's precipitation falls in which
portion of the state?

28

What is the significance of the Continental
Divide as it relates to water?

29

Colorado is unigue in that 8 rivers originate
within the state: Name our four largest rivers.

30

From where does our drinking water originate?

31

What is the average yearly precipitation in
Colorado Springs?

32

The Colorado River drains through seven
states. Name three of them.

33

What is a reservoir?

34

What kind of energy is created by water flowing
through turbines in a dam?

35

Name the 3 river basins that supply water to
Colorado Springs

36

How many miles does your drinking water travel
to get to Colorado Springs?

37

When unwanted or dangerous substances get
into our drinking water, we classify that water
as?

38

Why isn't it safe to drink water directly from
Colorado's streams, rivers, and lakes?
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Where does our water go to be cleaned so that
it is safe to drink?

Ecology and water:

40

What is Water Wise (aka Xeriscape)
landscaping?

41

What do we call plant and animal habitat near
water?

42

What organ do fish use to take oxygen from
water?

43 | What group of animals spend a portion of their
lives breathing using gills and a portion using
lungs?

44 | What name is given to the bits of soil and rock
that a river carries along and eventually drops to
the bottom?

Water use and conservation:

45

On average, how many gallons of water a day
does a Colorado Springs resident use?

46

What is a drought?

47

For what purpose is the most water used by an
average Colorado Springs resident?

48

Which two appliances inside the home use the
most water?

49 | A high-efficiency toilet uses how many gallons
of water per flush?

50 | How many gallons of water can you save by
turning off the faucet while brushing your teeth
and washing your hands?

For answers, see the Water Wizard Facts Teacher info and answer key. If you got more than 80% right
(40+ correct), then you are officially a Water Wizard! Well done.
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Water Rights in Colorado i
Trading Game*

Grade level: 4y 12t

Educational Messages:

i Students learn about water rights in

Standard/GLE Code: SS.2.3.1, SS.4.4.1, Coltiaae:

SS.5.2.2, SS.6.2.2, SS.HS.2.2 9 Topics include beneficial use, senior vs.
Time commitment: 40 minutes junior rights.

Materials Needed: 1 Trading game teaches complexity of water
1 30 envelopes rights and the need for collaboration.

100 poker chips (50 white, 50 blue)
Play money such as from Monopoly or Life
30 index cards

1
1
1
91 Jelly beans (optional)

9 Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to
schools within our Colorado Springs service territory. Reserve your kit by contacting
communityrealtions@csu.org

Objective: Learn the complexities of water rights in Colorado through a trading game.

Prep: Create water rights player cards and divide poker chips and money into envelopes.

Overview: Water in Colorado is treated as a property right that can be bought, sold, and traded.
Students learn background information about Colorado water law and play a water rights trading game

to understand the rules of these complex water laws.

Problem: Water is a scare resource in Colorado. How is water shared among users across the state,
and who decides who gets the water?

Research/Background Information:

Colorado is known as a headwaters state because several rivers start hered up high in the Rocky
Mountains. In an average year, Colorado generates about 16 million-acre feet (maf) of renewable
water (source: Colorado Foundation for Water Education).

One acre foot (af) of water = 325,851 gallons of water; the amount of water that will cover 1 acre of land
(about the size of a football field) at a depth of 1 foot. There are 43,560 cubic feet in 1 acre-foot of
water. Sometimes you will see water rights referred to as cubic feet per second or cfs.

There are 19 states that rely on the water which originates here in Colorado. Because of Interstate

Stream Compacts with these other states, Colorado can only keep about 1/3 of the water generated in

our state. Population centers are not located in the areas of the state where water is more plentiful.

Most of Coloradobés precipitation falls on the weste
majority of the population lives on the more arid eastern side of the state.
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History of water rights in Colorado: Col or ado6s first population increas
There is more water on the east side of the US than here in Colorado where we average about 16 inches

of rain annually. In the east, water use is tied to land ownership and water flowing past or

|l ocated under your | and can be used as |l ong as you
does not work as well in Colorado where there is so much less.

Imagine you are Miner 1 and have just used a lot of time and hard work to dig a diversion trench from the
creek to your mining operation. Now Miner 2 starts diverting water upstream of you and takes all the

water ! That d ovensrs riedd fosdetaesorvivie m iCalorado, so farmers were now attracted to
Colorado, moved here, established their crops and began competing for that same, scarce water. Soon
water wars broke out, so miners and farmers devel oy

eventually became some of the most extensive and complex water laws in the country. These rules, or
laws, are referred to as the Colorado Doctrined begun in 1860 and legalized in 1969. The type of water
law which governs our state is referred to as the Prior Appropriations Doctrine. The main points of this
doctrine are:

1. All surface and groundwater are a public resource.

2. A water right is a right to use a portion of
3. Water rights are not tied to the land.

4. AFirst in time, first in right.o

All surface and groundwater are designated as a public resource. A water right is aright to use a
portion of the publ TocuSesa watex ightryourmess be alledcoareet criteria such as
establishing a beneficial use for that water, specifying where you will use that water, and confirming that
there is enough water available for your use(s) wit

Water rights are not tied to the land - Water rights are like any other property right. Imagine you purchase
a house or a car; you own the right to the house or car and can sell or trade it as you like. The same is
true for water rights; you own it and can transfer it. Water rights are not tied to land rights. This means that

you can own a house and the property it sitson,buty ou canét wuse the water i n
property, nor the groundwater beneath your property, without legally obtaining the rights to that water. On
the other hand, you can own the rights to water uns:

own the land that the water flows through.

In Colorado, a water right is the right to apply water to a beneficial use. In general, to use water you must
physically divert it via a well or surface water diversion. This means that water must be taken out of the
river channel or from underground before you use it. Water rights owners may build facilities on the lands
of others to divert, extract, move or store water. Water rights owners may also use streams, reservoirs,
pipelines and aquifers to transport and store water. Colorado Springs Utilities owns several water rights in
streams in the Rocky Mountains. We have several large pipelines that bring some of that water to town.
We also let some of our water flow naturally down the Arkansas River and other waterways to make sure
other water rights are not injured by our use of the water.

AFirst in tiimMé,t efri rrstghitms rairgehtasssi gned a priority (
once the water rights have been used and recognized by the Water Court. Generally, the oldest date of
diversion has the superior right. This means that the first person to use the water is the senior water user

and has the right to use the water first. Senior water rights have more assurance of receiving water than

junior water rights in the case of a drought or water shortage. When water is scarce, the owners of senior

water rights get to use their share first, even if it means the junior water rights holders get less or none.
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The date of the claimed water right determines precedenced i t doesndét matter i f t hi
or downstream.

One interesting fact about water rights dates is that the original priority date stays with the water right.

Letdbs say Miner 26s water right date is 1890 and he
buyer of that water right retains the senior water right date of 1890. Senior water rights keep their value

and are highly sought after for this reason. The value of one-acre foot of water can vary from as little

as $5,000 to upwards of $40,000. A senior water right increases in value according to it seniority or

decree dated an 1890 water right is generally far more valuable than a 1955 water right on the same river.

The location of the diversion on a river also impacts the value of a water right. It would be very difficult

(and costly) to move water diverted in southeast corner of the state to anywhere else, so even a senior

water right in that area is not as valuable.

How to gain a water right T To obtain a water right, you can either buy an existing one, trade for an
existing one, purchase a new water right, or adjudicate a previously unused water right. The State
Engineer and the Water Court oversee water rights in the state of Colorado. Water must be appropriated:
this means that you must define how much, when and where you will use the water. The Water Court will
appropriate your water right in time, place, amount, and for what use. A hew appropriation may not cause
injury to other water rights.

I Time i Priority is determined by comparing existing, senior appropriations and potential, future
junior appropriations.

Place i Water must be diverted i physically removed from its natural channel or aquifer.
Amount 7 You must declare how much water you will use, and when (what times of the year) you
will use it.

1 Use i Water must be put to a beneficial use.

T
T

Beneficial Use: By law, water must be put to a beneficial use. The Water Court and State Engineer decide
if water use is beneficial. Recognized, beneficial uses under the prior appropriation doctrine include:
augmentation; commercial; domestic; dust suppression; fire protection; flood control; industrial; irrigation;
mined land reclamation; municipal; nature centers; power generation; produced water from gas
production; recreation on reservoirs; release from storage for boating and fishing; snowmaking; stock
watering; some recreation in-channel diversions; incidental fish and wildlife culture; Colorado Water
Conservation Board held water rights for in-stream flows and natural lake levels.

Types of water rights: There are several types of water rights.

91 Direct Flow Rights - Water is diverted and immediately put to beneficial use.

9 Storage Rights - Diverted into a storage vessel for later use. This includes Reservoirs & Aquifer
Storage and Recovery (ASR).

1 Groundwater Rights T Tributary, Nontributary, Not-nontributary, Designated Groundwater Basins.
These may require Augmentation Plans.

1 In-Stream Flow - Colorado Water Conservation Board has water rights for habitat and piscatorial
purposes. Recreational in-channel diversions are water rights for in-channel, non-consumptive
recreational purposes and can only be held by limited entities.

1 Exchange Rights i A way to optimize water rights and water use. A release of water to a
downstream use, or call, in exchange for water taken at a different location. This enables the
efficient reuse of waters among different uses and users. Exchange rights are a common water
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management practice throughout Colorado and are adjudicated by the Court. Exchange rights allow
the user to divert out of priority as long asthewateri s r epl aced without causin
can be done by physical or contract exchange, much like transfers between bank accounts.

Water Rights Game

Students buy, sell, and trade water rights based on scenarios assigned to them on their player cards.
Distribute the player cards with corresponding poker chips or play money, explain the goals, and then
allow 1071 15 minutes for students to trade, buy and sell. After the trading time is finished, review each
pl ayer sé r esul ybeaasbdseddon lsow succbssfdl they yerd. |

Player Cards (30 index cards):

Water Rights Holder Player Cards Water Rights Purchaser Player Cards

Miner 17 You came in 1870 and dug the City of Peopleville T You need 10 water rights to

trench from the stream to your mining claim. keep your city green and pretty, and the City

You have 3 white poker chips. Board has approved $100K to buy rights.

Miner 21 You started mining in 1910. You City of Salida i You are the up-and-coming ski

have 3 white poker chips. town in Colorado so you need to get 4 more
water rights for now, but you only have $30K to
spend.

Miner 31 You joined the gold rush band- City of Pueblo i Your projected growth shows

wagon later. You have 3 blue poker chips. you need 6 water rights to meet demand. The

Mayor has approved $100K to buy them.

Homesteader 17 The Government City of Colorado Springs T To make sure you
encouraged you to settle the west by giving have enough water rights to get through the

you free land with a stream running through it. | severe droughts anticipated with climate change
You have 2 white poker chips. you want to buy 15 water rights with $200K.
Homesteader 2 7 The Government needs Electric City Power Plant i To generate electricity

more white settlers in the west, so they gave you need a lot of water! You must purchase 10
you free land with a natural spring. You have 2 | water rights to keep the lights on. After raising

blue poker chips. the rates, you have $150K to spend.

Farmer 11 Your family came early to grow Save the Colorado i Your organization wants to
food for the miners. You have 10 white poker keep water in the river to reach Lake Mead so
chips. that upper Colorado River water rights will not be

jeopardized. You need 3 water rights and have
$50K from members to make this happen.

Farmer2i Youb6ve been gr ow|ComputersRUsi Colorado has ultra-pure

Colorado since the first settlers came. You Rocky Mountain water which is great for making

have 10 white poker chips. computer chips, so you need 4 water rights to
open up a new chip-making factory. You have
$100k to spend.
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Farmer 371 Your grandparents moved out to
Colorado in 1930 to grow asparagus. You
have 10 blue poker chips.

Farmer Newbie T You are starting an organic
farm and need 10 water rights to grow your
crops. You have borrowed $50K from the bank to
buy them.

Farmer 41 Your family has been farming in
Colorado since 1950. You have 10 blue poker
chips.

Aspen Millionaire T You want a beautiful
Colorado mountain stream flowing through your
backyard and have oodles of money ($200K) to
buy the 3 water rights needed.

Farmer 57 You gave up the corporate world
after the stock market crash in 1987 and
started farming in the later 1990s. You have 5
blue poker chips.

Rocky Mountain Bottle Water Co. i Pure Rocky
Mountain water tastes so good! More water
rights mean more profit. You want to buy 10
water rights and your parent company, Coke
Products, is giving you $300K to buy them.

Rancher 17 Your great-granddad was one of
the first cowboys to herd cattle through
Colorado. He decided to stay. You have 10
white poker chips.

RIFT (Rafters in the Flow) 1 Rafting and
Kayaking is big business in Colorado. You need
5 water rights to keep the river flow high enough
in the summer to avoid portages. You have $20K
to spend.

Rancher 27 Your family turned to ranching
during the Great Depression of 1930. You
have 10 white poker chips.

Fisherman Friends 1 Like the Rafter folks, you
want the river to flow at higher levels to catch the
fi Bi g On e.nb5watdfaghts to keep the
river levels high and have raised $20K from
fishing derbies to buy them.

Rancher 371 You are living the dream life of a
real cowboy and bought a ranch in the later
1990s. You have 6 blue poker chips.

Monarch Ski Areai To keep up with the big ski
areas, you need to start making snow. 5 Water
rights ought to be enough to get the snow-
making equipment started. You have saved $75K
to buy the water rights.

Westside Water Collective i To make sure the
valley communities had water, a group of
citizens with foresight got together in the mid-
1950s and bought water rights. You have 6
blue poker chips

Golfers United T Your organization envisions golf
courses lining every river to make Colorado a
high-altitude golfing haven. You need 5 water
rights to get started and have received $100K
from rich golfing buddies to buy the rights.

Unclaimed Water Rights i You have 10 blue
poker chips for water in Colorado that no one
has claimed yet.

Friends of SNIFF - The Stubby-Finned Floater
Fish needs your help to prevent extinction! 5
water rights ought to keep river levels high
enough to keep the fish from going belly-up. Your
fundraising efforts have resulted in $20K to
spend for water rights.

Water Rights Holders (they want to sell):

Water rights sell between $5,000-$40,000 per one-acre foot. A poker chip represents one-acre foot of
water. The white-colored poker chips are the oldest and have senior rights. Students should sell these
closer to the upper price range. The blue poker chips represent junior water rights and are typically sold on
the lower end of the price range. Their goal is to make as much money as possible.
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Distribute Poker Chips (50 white and 50 blue) into envelopes with the player cards, as follows: Water
Rights holders:

N~ WNE

Water Rights Purchasers (they want to buy):

Miner 1 (3 white chips)

Miner 2 (3 white chips)

Miner 3 (3 blue chips)
Homesteader 1 (2 white chips)
Homesteader 2 (2 white chips)
Farmer 1 (10 white chips)
Farmer 2 (10 white chips)
Farmer 3 (10 blue chips)

9.

10.
11.
12.
13.
14.

15.

Farmer 4 (10 blue chips)

Farmer 5 (5 blue chips)

Rancher 1 (10 white chips)

Rancher 2 (10 white chips)

Rancher 3 (6 blue chips)

West-side water collective (6 blue
chips)

Unclaimed water rights (10 blue chips)

Students should try to buy poker chips, preferably white ones with senior rights, for the best
price they can negotiate. Students can collaborate with others, make deals, and even turn
around and sell rights they just purchased to gain a better deal. Their goal is to purchase the
maximum water rights at the least cost.

Water Rights purchasers:

1.

2.
3.
4,

© x

10.
11.
12.
13.

14.
15.

City of Peopleville (need 10 chips/
$100K)

City of Salida (need 4 chips/ $30K)
City of Pueblo (need 6 chips /$100K)
City of Colorado Springs (need 15
chips/ $200K)

Electric City Power Plant (need 10
chips/ $150K)

Save the Colorado (need 3 chips/
$50K)

Computers R Us (need 4 chips/
$100K)

Farmer Newbie (need 10 chips/ $50K)
Aspen Millionaire (need 3 chips/
$200K)

Bottled water company (need 10
chips/ $300K)

RIFT -rafters and kayakers (need 5
chips/ $20K)

Fishermen Friends (need 5
chips/$20K)

Monarch ski area (need 5 chips/$75K)
Golfers United (need 5 chips/ $100K)
Friends of SNIFF (need 5 chips/ $20K)
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Who won?

After the trading time isup, reviewe ach pl ayer 6s goal by having
tell what they accomplished. Optional - distribute jelly beans in quantities that reflect how well
they met their goals.

Sample Script for Game Instructions:

1.

Each of you will be a player in our Water Rights Game. Some of you will be water rights
holders, such a farmer or miner. Some of you will be water rights purchasers who want to
obtain water rights. The object of the game is to either sell or buy as many water rights as
you can to be rewarded with the most jelly beans at the end.

Each of you will receive an envelope with either poker chips or play money and a player
card describing who you are.

If you are a water rights holder, you will have poker chips in your envelope. Water rights
holders include (say list below). Each poker chip represents 1 af of water. You can decide if
you want to sell or trade your water rights. You may want to keep farming, and then not
have any extra rights to sell, or perhaps you want to switch crops to something that needs
less water and will have some extra rights to sell.

The poker chips have different colors - white and blue. The white i colored poker chips are
the oldest and have senior rights. The blue poker chips are the junior water rights.

The rest of you will be water users and need to get water rights. You are the water rights
purchasers such as cities, industry, farmers and special interest groups (give list). Your
player card will tell you what amount of water rights you need to try to get, and you will have
some play money to try to bargain for them.

You will have 5 minutes to buy, sell, and trade as many water rights as you possibly can.
Water rights holders may want to consider
for. Andremember, once you sell your water r i .gihater,
rights purchasers may want to team up with each other to have more ability to convince the
water rights holders to sell i a type of collective bargaining advantage.

Any questions? Let 6 s get water (start game)!

Look at the amount of water rights you were able to obtain. Does it match what you needed?
Did you have enough money? Were there enough water rights available to buy?

|l 6m going to divide upvelljyo imétyourhwater rights goa.s e d
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Inquiry Questions

Can vou really own the rights you have? That depends on whether you have proven that the water
is for an acceptable beneficial use and is available to purchase without harm to other water rights
holders. There are other stipulations as well: everyone who has player-cards for rafting, fishing, or for
protecting fish or in-stream flows - you may not personally own water rights under the law.

Remember how water rights had to be water that was physically taken out of its natural setting?
Rafting, fishing, and saving endangered fish are in-stream or in-channel water uses. Only the Colorado
Water Conservation Board can own rights for habitat and piscatorial purposes. Recreational, in-channel
diversions are water rights for in-channel, non-consumptive recreational purposes, and also are water
rights that can only be approved by the Colorado Water Conservation Board, adjudicated in Water
Court, and can only be held by a Local Government Entity. Local Government Entities include: county,
municipality, city and county, water district, water and sanitation district, water conservation district, or
water conservancy district.

Who were the municipalities? You bought water rights for projected population growth. You must
provide data to the Water Court to show how you calculated your population growth, and you generally
canb6t buy wat er -yearmdpetten. beyond a 50

Is the water use really beneficial? Let 6s | ook at the Aspen Millig
Aspen millionaire player card read their card). Although (s)he had plenty of money to buy the water
rights to maintain a pretty stream, the Water Court will deem that this is not a beneficial use. What
about the other water rights purchasers such as the Rocky Mountain Bottled Water Co. or Golfers
United? This is water that will be beneficially used, even though some people may think the use is
unnecessary. If the Water Court approves it, then it is legal.

Some of you may have noticed that you had less money to purchase your water rights than others. For
instance, the Golfers had lots of money compared to the smaller town of Salida and could buy the water

rights away from the town. Doesndédt seem fair,
opinion? Under the law, both are beneficial uses, so it comes down to who can purchase the water
rights.

Who gets the water in adrought? The water right holder with th
say that Farmer 1 and Farmer 2 have the most senior rights and Peopleville only has junior water
rights. Peopleville is located upstream of the farmers. The year is so dry that if the farmers use all the
water they own, it would dry up the river. Can they take all the water and leave the town to thirst? By
law, yes. Peopleville would have to let the water flow past them to the farmers. Now in reality, the
farmers would probably make agreements with Peopleville to share the water, but legally they could
take it all.

Mi ner 2 has abandoned hliawater righth dwger stopsaising théiravatér for
longer than 10 years, the State can go through a process to declare that water right abandoned. The
water right can then be claimed by someone else if the water is put to a beneficial use. A new priority
date would be assigned to the water if it was put to a new beneficial use after abandonment.

Source: Colorado Springs Utilities
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Teacher info and answer key

Downstream Users
Game i We All Share

Educational Messages:

f Students pass water fAdown

*
the Water one cup to another to understand that we
Grade level: 27 8™ all use the same water and that we need
Standard/GLE Code: SS.2.3.1, SS.4.4.1, to use it WiSEIy so there will be enough for

SS.5.2.2, SS.6.2.2, SS.HS.2.2

Time commitment: 20 minutes

Materials Needed:

9 Solid colored plastic cups 1 enough for
1/student (91 12 oz. work best)

1 Water (about 1 cup)

1 Some dirt

others who also depend on this resource.

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-
out to schools within our Colorado Springs service territory. Reserve your kit by
contacting communityrealtions@csu.org

Prep: Label the cups as fAColorado Springs Resident, 0
and AKansas Resident. o You can al so seYowewillt ot her
need two sets of cups with the same amount and type of label. For instance, for a class of 28

students, there will be 14 cups per set i with each set having 3 cups labeled Colorado Springs

Residents, 3 labeled Pueblo Resident, 3 labeled Farmer, 3 labeled Rancher, and 2 labeled

Kansas Resident.

Research/Background Information:

Colorado is known as a headwaters state because the headwaters, or starting point, of several
rivers begin in the Rocky Mountains. In an average year, Colorado generates about 16
million-acre feet of renewable water (source: Colorado Foundation for Water Education).

One-acre foot (af) of water = 325,851 gallons of water which is the amount of water that will
cover 1 acre of land (about the size of a football field) at a depth of 1 foot.

Colorado has a semi-arid climate and for its growing population, water is limited. Citizens of
Colorado do not have exclusive rights to water that originates in Colorado as that water also
flows through many other states (19 states rely on water that comes from Colorado). With long-
standing water agreements between states (Interstate Stream Compacts), Colorado only keeps
about 1/3 of its water (source: Colorado Foundation for Water Education, Citizens Guide to
Colorado Water Law).
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The water collected, cleaned, and delivered to customers by Colorado Springs Ultilities is
primarily Asurfaceo water that is collancted from
average of about 60%-70% of the water used in town is actually imported from the western side

of the Continental Divide 100 miles away in the Rocky Mountains. Note: the reason

transmountain water diversions are used is because population centers are not located in the

areas of the state where water is most pd entiful
western slope of the Continental Divide while the majority of the population lives on the more

arid eastern plains of the state.

The remaining amount (about 30%-40%) comes from the Arkansas River or is collected locally
off Pikes Peak closer to town. Colorado Springs is in the Fountain Creek watershed, which is a
tributary to the Arkansas River.

After the water is used here in town, what is left (i.e. the Return Flows) will eventually flow down
Fountain Creek and back to the Arkansas River. The Arkansas River flows from Colorado into
Kansas, Oklahoma and Arkansas. Once in Arkansas, the river joins the Mississippi River, which
flows south through Louisiana and reaches the Atlantic Ocean via the Gulf of Mexico.
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_About 700 miles (1,127 km) across \
~ - )
Most of the waterintownisconsi der ed Af i r st useo water, meaning W

watershed, and use the water before other users such as farmers, communities, or industries,
use it. Those downstream from Colorado Springs also depend on this same water.
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A typical Colorado Springs resident uses 78 gallons of water per day, as shown below:

HOW IS WATER DISHWASHERS
USED? LEAKS/OTHER

|

CLOTHES WASHING _

12%

NG -
= I.ANDSCAPING

. 37%
CUBIC FOOT (cf)

Volumetric measure of water 1 5 (y
(+]
)

1CUBIC FOOT (cty TOILETS
7.48 gallons SHOWER/BATH T—

95% of the water used inside a home for such activities as showering, cooking, cleaning and
toilets, will return to Colorado Springs Ultilities to be treated and cleaned at one of our Water
Resource Recovery Facilities. Ten percent of the treated water will be reused in town for non-
drinking purposes, primarily for irrigation of City parks and golf courses, or to generate electricity
at the Drake Power Plant. The remaining 90% of the treated water will be released into Fountain
Creek.

The water used outside the home for landscaping (37%) will not return to Colorado Springs
Utilitiesd Water Resource Recovery Facility to be
This water will either be used by plants or evaporate, some will soak into the ground and

eventually replenish the stream, and some will runoff directly back to the creek. A total of about

10%-15% of the water used for irrigation will eventually get back to the stream system.

Overall, about 60% of the water you use will make its way back to the natural stream system.

This is known as Return Flow. It is these Return Flows that make up the supply of downstream
users, as part of an overall interconnected river system.
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Instructions for the Downstream Users Game:

9 Divide the students into two groups and have
them line up.

9 Each student is given a plastic cup labeled as
Colorado Springs Resident, Pueblo Resident,
Rancher, Farmer or Kansas Resident, in that
order.

9 Pour about 4 oz. of water into the first Colorado
Springs Resident cup on each team. Instruct the
students that they must keep some water in their
cup to represent the water they use and pour the
remaining water i ntTheyt h
are not allowed to pour back any water.

1 Inform the adults with the group that they should A
let the kids do the activity without coaching. Often e e
the first time the game is played the kids at tt
gives the tour facilitator the opportunity to talk about using only as much water as we need.

If the adults interfere too much, the opportunity to learn this key message is reduced.

'

T Repeat unt il the end of the nAlineo i.€hancesac hed, v
are that the | ast folks didndt get any water

T Have students | ook indhdisoussehanctheir veaterrhabitsfuse aftect p s a
everyone downstream.Di scuss what happens if the ranchers

enough water to produce food.
1 Repeat the game again under drought conditions by only giving the starting players half the
water (2 0z.). Discuss ways to conserve water and share in a drought so everyone gets
enough.
T This game can be conduct e dsomgditi mat sime pomtdndthieng A pol |
system to discuss the effect of stormwater runoff, pollution sources and water quality.
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Inquiry Questions

Who gets the wat er i fWaterhineColerado is treéted asearpropeny ight that can
be bought, sold and traded. The water right holder with the most senior date (the oldest water right)

gets priority. Letdbs say that Farmer 1 has the most se
The year is so dry that if Farmer 1 uses all the water they have a right to; it would dry up the river. Can
they take all the water and leave the town to thirst? By law; yes. The farmers could make agreements
with the city to exchange, share or lease the water, but legally they could take it all. So this is why cities
build large reservoirs to hold water for use in dry years. Now picture a reverse scenario: City 1 has the
senior rights and c oulThatidnoyagoop soluttorebedawse thegpeoplesin thei 6
City depend on the Farmer for food. Again, stakeholders collaborate wherever possible to make sure
everyoneods basic neeidanemergencynet , particul arly

Colorado Springs Utilities must ensure that enough of the water we use is reclaimed and sent
downstream so the water rights holders downstream receive their share, and everyone can use the
water. If we recycle and reuse too much water, we can make other users downstream run short. If we
dondét do a good job of recapturing and reusing

What is the best way to conserve water? As a typical residential water user, take a look at the Water
Use chart above. Most of the water is used for landscaping, which is water that does not go to
downstream users. The best way for a resident to conserve water is to use water more efficiently or
convert their yard to water wise landscaping, also known as Xeriscape. Water wise landscapes use
less water by incorporating plants that can live with less water, and includes interesting features such
as rocks, pathways and gr ouWihatuses the nsost tvdteainsideltioen 6 t
home? Showering and toilets use the most water with 16% and 15% respectively. To save water in the
shower, limit your time to five minutes and install efficient watersense shower heads. Check your toilets
for leaks every year and fix them. Consider upgrading to a water efficient toilet (older toilets use
between 31 5 gallons per flush; newer ultra-efficient toilets use .8 gallons). Flush the toilet only when
necessary.

Is downstream water quality bad? The quality of the water in Colorado Springs is very good,
especially because we are some ofthefirstus er s of t he water so there
pollution to be introduced. Pollution can be anything that reduces water quality such as sediment from
stormwater runoff, trash, some minerals, chemicals, bacteria, etc. All communities clean their water at a
water treat ment plant so ités safe to drink, bty
poor, then it is much harder and more expensive to clean. All of us need to do our part to keep the
guality of the water as clean as possible. The best way to protect water quality is not to flush chemicals
or medicines down the drain, limit chemical use or spills outdoors, such as fertilizer, pesticides, oil,

N i

> |

It

antifreeze, salt, etc., pick up trash, and clean up dog poop.

Conclusion:

We are part of a very large interconnected and interdependent water system and many others are
dependent on us being responsible stewards of the water. Because we are at the top of the watershed,
many people downstream depend on the water we use. All of us are responsible to protect this
precious resource by using it wisely.

Source: Colorado Springs Utilities
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Pass the Jug

Grade level: 4t gh Educational Messages:

Standard/GLE Code: SS.2.3.1, SS.4.4.1, q
SS.5.2.2, SS.6.2.2, SS.HS.2.2

Students will understand historical and
Time commitment: 40 minutes current aspgcts of water law gnd gain an
Materials Needed: understanding of how water rights are

f  3-50z. cups (initially one per student) allocated in Colorado.

Water jug (filled)

Funnel

Water user cards (copy and cut)

Food coloring

Salt or sugar

Ice cubes

=A =4 =4 4 -4 4

Background: Inthe mid-nineteenth century, gold and silver were found in the Sierra Nevada and

the Rocky Mountain ranges. Miners had an urgent need for water to work their claims.
Unfortunately, t here wasnot much wat er thaeireglai,e f oun
or the st r ea mrouhd dorprmoterpeace aydeeartainty, the miners developed an

approach to water rights that was closely related to mining rights. The first to stake and work a

claim owned the mine. The same held true for water rightsd development (staking) was followed

by use (working). This type of water law became known as the Prior Appropriation Doctrine. As

the West was settled, these same principles were applied to agriculture, municipalities and

industries.

Water rights are used to allocate or distribute water in an organized and systematic manner. A
water right in Colorado is considered a vested right, similar to property rights. Therefore, rights
can be bought and sold. It is important to note that it is the right to use the water, not a right to
own the water. There are several types of water right doctrines in the United States. Colorado and
many of the western states have adopted the Prior Appropriation Doctrine of water law. This law
basically says, Afiifngststcomeiytifmer sts $éemrwvedd noriftht
uses the water first has the prior or first right to the supply of available water. If all the water in a
stream is allocated, no new users will be allowed. Water rights are given an appropriation date
(the older the date, the more senior and usually more valuable the right). Each right specifies the
amount or quantity of water that can be used, a description of uses (irrigation, municipal uses etc.)
and location of those uses. If a holder of a water right does not use or exercise that right within a
certain period of time (multiple years), she or he risks loss or abandonment of those rights.

In recent years, many changes have occurred that have added new dimensions to water rights
and water allocation programs. Irrigated agriculture is a large consumer of water and often holds
the more senior rights. Individuals and corporations invest millions of dollars in irrigation systems
to produce food for our nation. Cities also need water to meet the needs of residents, businesses
and industries. Water for recreation and fish and wildlife is receiving growing attention. Many
communities depend on water resources for energy production. In response to these demands,
policy makers are being pressured to reshape traditional water allocation patterns.
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Procedure:

Arrange the studentsé seats in rows or around a t
have each student fill their cup and pass it on to the next student. There should not be enough

water to fill all the cups. Ask students to express how they feel (those who received water and

those who did not). Discuss what might happen during a drought, flood or normal precipitation

year. Have the students come up with a plan to redistribute the water and play the game again,

observe the results. Empty the cups back into the jug.

Now the students will simulate how water is allocated in Colorado. Read the description of the
Prior Appropriation Doctrine in the Background section of this activity. Randomly pass out the
cards. Explain that these cards represent a water right. The rights are numbered in the upper left-
hand corner. The student with number 1 was the first to move into the area and acquire a right to
use the water, the student holding the number 2 card the second, etc. Pass out additional cups if
needed.

Each student should read aloud their card and pour, in order of seniority (1st, 2nd, 3rd, etc.), their
rights (water) into their cups. When water runs out have the students express their opinion about
this system. How would they alter it? Are there ways to redistribute the water without harming
another's water rights? Increased storage with delayed releases, temporary lease agreements
between farmers and municipal users and conjunctive groundwater and surface water use are
examples of ways to redistribute the water without negative impacts to individual water rights.

Extension:

To simulate fluctuations in stream flow from year to year, change the amount of water in the jug.
To demonstrate how pollution affects water users, add a drop of food coloring to those activities
that may have an impact on quality. Use sugar or salt to represent invisible pollutants. Have the
students list how water quantity impacts water quality. Add ice cubes to extend the amount of time
water is available for consumption. How does this relate to snow pack? What happens to stream
flow when the snow pack melts? Allow the students to buy or sell part or all of their water rights.
What are the social and economic effects on the individuals or on the town?

The book AWater Rights in a Nutshell 6 by David Ge
Doctrine as well as the other types of water laws in the United States. After reviewing the different

types of Doctrines, have the students discuss the relationship between climate and water law.

Would the Riparian Doctrine used in the Eastern United States work in Colorado?

Source: Project WET; 1993 The Watercourse and Western Regional Environmental Educational
Education Council (WREEC)
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Number 1

| am a descendent of the first homesteader that moved
into the area. | own a dairy goat farm and grow alfalfa.

Number 2

My ancestor was on the way to California during the
great gold rush but got distracted by the flowers. While
picking daisies, she found a huge deposit of copper ore
and started a copper mining company. My family runs

My great, great-grandmother came out to teach the
children of the copper miners. | still live on the property
she bought and need water for personal needs.

Use Y2 cup

Use 2 cups : _ _
this lucrative operation.
Use 1 1/2 cups

Number 3 Number 4

| represent a small community of families who work in
the mine. We use water for domestic and irrigation
purposes. Our water needs may grow as the town
grows.

Use 3 cups
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Number 5

My grandparents left their farm in lowa to start a farm in
Colorado. The crops | grow helps to meet the needs of
our community. My grandfather is still living and
resists using modern farming practices.

Use 5 cups

Number 6

To avoid the competition in the big city, my father
moved his coat hanger factory to this growing
community. The industry provides a means of income
for community members.

Use 2 cups

Number 7

| represent a hydroelectric company that is situated
upstream of the town. The water the plant uses passes
through the dam to generate electricity. (Show this by
pouring water back into the jug.)

Give 3 cups

Number 8

| represent a town that grew as more people escaping
the city moved to the countryside. Consequently, our
town has become a city. We use water for domestic
and irrigation purposes.

Use 3 cups
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Number 9

I am a high tech farmer who has moved in to supply
food to the growing community.

Use 2 cups

Number 10

| have decided to start an industry that | think meets a
growing need: shoulder pad storage racks.

Use 1 cup

Number 11

| am a fourth generation rancher. | use the water for
irrigating pastures and watering stock.

Use 1 cup

Number 12

| own a ski resort. The money from tourists brings in a
lot of revenue to our town. | need to store the water so |
can make snow early in the season or in case of low
snowpack.

Use 3 cups
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Number 13

| am an organic gardener. | grow pesticide free produce
for the community.

Use 2 cups

Number 14

| represent a local naturalist society. | use the water for
fish and wildlife benefits.

Use 1 cup

Number 15

| represent the local flood control agency. | manage a
dam that contains flood waters. | do not have to have a
water right to store flood waters. My dam protects
people and property downstream. The reservoir is used
by fishermen and boaters. (This is represented by
pouring water back into the jug.)

Give 2 cups

Number 16

| am a representative of the State of Nebraska. Our
interstate compact with Colorado states that you will
give us a certain quantity of water at the state line.

Use 2 cups
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Number 17

| represent a local resort owner. | need water in the
reservoir to keep my paying customers happy. While |
do not own any water rights, | have an interest in water
management.

Use 2 1/2 cups

Number 18

| represent the country of Mexico. We are downstream
of your country. In order to assure water for my
country's use, we entered into an international
compact. The United States must deliver a certain
amount of water at the border to ensure smooth
relations between our countries.

Use 3 cups
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WATER
PROPERTI I
WATER CYC
and EOGY

( Orange Col ored

Water Property Experiments

Around the Water CycleiT A R e a dleecatdr s
Incredible Journey Water Cycle Dice Game*
Water Cycle Inside a Balloon

Water Cycle in a Bag

Water Cycle Relay

Cloud in a Bottle*

Instant Snow*

Plant Adaptations

Plant Transpiration Activity

How Water Loss Affects Biodiversity

=4 =2 =2 4 84542222
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Colorado Springs Utilities

it’s how we're all connected

Water Property
Experiments*

Grade level: 2Mj g

Teacher info and answer key

Educational Messages:

9 Through various experiments, students

Cohesion and adhesion
Surface tension
Capillary action

Water molecules

Standard/GLE Code: SC.2.1.1, SC.4.1.5, learn physical water properties including:
SC.5.1.1, SC.MS.1.5 0
Time commitment: 40 minutes (0]
Materials Needed: 0]
9 See individual experiment descriptions 0
below

communityrealtions@csu.org

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to
schools within our Colorado Springs service territory. Reserve your kit by contacting

Experiment #1 7 If you turn over a cup of water, will it spill?

Follow these steps to find out.
You will need:

1 Two, % full jars of water, one with a
screen over the lid;

1 blank index cards;

i apan to catch the water.
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Step 1: Place an index
card over the top of
each jar and then
quickly turn them
upside down (over the
pan). Make a
prediction: will the
water pour out of each
jar?

Step 2: Now, predict
what will happen when
you slowly remove the
index card from the
bottom of each upside
down jar.

The water in the jar with the screened top remains in place!

How does this work? Cohesion and adhesionar e t he A g
that water molecules have for each other and for other substances.
Adhesion allows water to cling to the screen to prevent water from
pouring out of the jar. Cohesion helps out because the water
droplets dondét want to separat ¢
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Experiment #2 - How many drops of water fit on top of a penny?
Follow these steps to find out.

You will need:

one pan or plate

a few pennies to place in the bottom of the pan
two pipettes

a small glass of water

=A =4 =4 =

Step 1: Predict the number of drops of water you can place
on top of the penny before that water overflows.

Step 2: Fill a pipette with water from the glass and try to
place as many water drops on a penny as you can without
. the water spilling over.

We were able to fit between 20 and 30 drops on one penny. How about
you?

Why does the water drop form a mound of water on top of the penny?
In this experiment, cohesion allows the water droplets to cling to each other
and defy gravity. There is stronger cohesion between the water molecules
than the attraction of the water molecules to the air so it appears that water
has a Askind holding many drops on
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Experiment #3171 Can metal float on top of water?
Follow these steps to find out.

You will need:

1 Some push pins
9 some paper clips bent to work as a tool
1 a bowl of water.

Step 1: You have needles and paper
clips on a plate. The paper clips are bent
to use as a tool.

Step 2: Pick up one side of the paper clip
and place a needle on the other.

Step 3: Carefully bring the needle over
the bowl and gently place the needle on
top of the water so that it floats.

NOTE: pins will not work as well once
they are wetd dry them off each time.
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Could you make the needle float?

How does this work? The cohesive forces between water molecules create
surface tension. The molecules at the surface of a glass of water do not have
other water molecules on all sides of them so they attach more strongly to those
next to them. This creates surface tension at the surface of the water that is
strong enough to hold up objects such as the pin.

Other examples of surface tension:

Walking on water: Small insects such as the water strider can walk on water
because their weight is not enough to penetrate the surface tension.

Don't touch the tent! Common tent materials are somewhat rainproof in that
the surface tension of water will bridge the pores in the finely woven material. But if you

touch the tent material with your finger, you break the surface tension and the rain will drip

through.

Soaps and detergents: These help the cleaning of clothes by lowering the surface tension

of the water so that it more readily soaks into pores and soiled areas.

Water Activities TeachdResource Guide, Versiorg2022, Courtesy of Colorado Springs Utilities csu.org
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Experiment #4 17 Can water flow uphill?
Follow these steps to find out:

What you need:

Small strips of paper towel

acup

3 pipette droppers

a plate to hold dyed blue water (use dye tablet or
food coloring).

T
T
1
1

Step 1: Fill the dropper with
blue-dyed water and place a
small pool of that water on the
plate.

Step 2: Take one piece of the
paper towel and hold it upright in
the blue pool of water.
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Water flowed uphill!

How does this work? Not only
does water tend to stick
together in a drop (cohesion), it
sticks to glass, cloth, soil, and,
luckily, to the fibers in a paper
towel (adhesion). Dip a paper
towel into a glass of water and
the water will "climb" and keep
going up the towel until the pull
of gravity is too much for it to
overcome. This is called
capillary action.

Capillary action is around us every day:

When you spill your glass of water on the kitchen table you rush to get a paper towel to wipe it
up. First, you can thank surface tension, which keeps the liquid in a nice puddle on the table,
instead of a thin film of sugary goo that spreads out onto the floor. When you put the paper
towel onto your mess the liquid adheres itself to the paper fibers and the liquid moves to the
spaces between and inside of the fibers.

Plants and trees couldn't thrive without capillary attraction. Plants put down roots into the soil
which are capable of carrying water from the soil up into the plant. Water, which contains
dissolved nutrients, gets inside the roots and starts climbing up the plant tissue. As water
molecule #1 starts climbing, it pulls along water molecule #2, which, of course, is dragging water
molecule #3, and so on.
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Experiment #5171 Is water always moving?
Follow these steps to find out:

What you need:

1 Atall glass of water

1 2 pipette droppers

9 asmall container of blue water on a plate (use
dye tablet)

Step 1: Fill a dropper with
blue-dyed water and add a
drop to the clear glass of
water.

Step 2: Predict how each colored
water drop will combine with the clear
water. Does the drop of water stay
near the top or sink to the bottom?
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Are you surprised at what actually
happens? How long does it take for
the drop of water to completely
become part of the glass of water?

How does this work? The
molecules in a liquid are moving all
the time, pushing and pulling each
other, attaching to and breaking
away from neighboring molecules.
The molecules in the blue drop
break apart because they are
pushed and pulled all over the jar
by other water molecules. The
energy that keeps the molecules
moving is heat. This heat can come
from the sun or the room in which
the jar is standing.

All particles have energy. Atoms are the smallest pieces of matter; they are made of particles
(protons and electrons). When atoms are grouped together, these groups are called molecules.
Water is a molecule made up of two hydrogen atoms and one oxygen atom (H20).

Source: Colorado Springs Utilities
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Teacher info and answer key

Around the Water Cycle _
. ~ Educational Messages.
I A Reader 0s Theat

. udents erform a reader €
Grade level: 2Mj g P

Standard/GLE Code: SC.2.3.1. SC.4.3.1 relnforce concepts of evaporation,
SC.5.3.4, SC.MS.3.6 ’ ’ precipitation and condensation while using

Time commitment: 15 minutes their reading and presentation skills.

Materials Needed:

T 8 copies of the Reader é6s Theater
scripts (optional T highlighted for each
part). See next page for script.

Cast: Six Water Drops (1, 2, 3. 4, 5, 6), the

Sun, and a Little Kid

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to
schools within our Colorado Springs service territory. Reserve your kit by contacting
communityrealtions@csu.org

ensatlon w* 2

preupltatlon

evaporation

ground water
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Around the Water CycBwmiptReader s The:

Cast: Six Water Drops (1, 2, 3, 4, 5, 6), the Sun, and a Little Kid
Water Drop 1: Here we are, hanging around in this lake.

Water Drop 2: Yeah, this is the life!
Water Drop 3: Hey! Look behind that cloud! Guess who that is??

Drops 1, 2, 3: ltés the sun! Yay! Evaporation! !t (Il if
Sun: Hey guys! | told you | would see you again soon! What have you been doing?

Water Drop 1: |l 6ve been in the ocean! I saw a | ot of
Water Drop 2: Heeénhanging around on the sides of Dr. Pepper cans and tea glasses.

Yummy!

Water Drop 3: Here are the others! Hi guys!!

Drops 4, 5, 6: Hi! How are you?

Water Drop 4: I havendt seen you guys since the dinosa
Water Drop 5: I just got off a surfboard!

Water Drop 6: Real ly? I j ust.Heshoulemefinthear! a dogds bath
Water Drop 4: Itis really getting cold up here! Gather around everybody. We need to

condense!

All Drops: BBRRRRRRR!! ! -CHOOO®! freezi ng! A

Water Drop5: I t 6s gett.Wedrer gwded ng heavy!
Water Drop 6: Ah, my favorite part: Precipitation!

Water Drop 1: Yeah, and my favorite kind T snow!

Little Kid: Yeah! It snowed | ast night!! [
Water Drop 2: Tee Hee Hee!! That tickles!

(@)

m going t

Water Drop 3: Il &m getting smushed here!

Water Drop 4: Hey, you guys are crushing me!

Little Kid: Wo w! My snowman | ooks great!! | 6m going i
Sun: Well, that was a nice nap, but now | have to do my work. Guess | better thaw out those

little guys.

All Drops: Wedbre melting!! Webdbre melting!! (all dro
Water Drop 4: Hey guys, we all ended up in a puddle together!

Water Drop 5: And | ook whooés up in the sky!

Sun: Hi guys!

Water Drop 6: The Sun! Here we go again!!

All Drops: Evaporation! Condensation! Precipitation!

Source: Printed with permission of Sarah Wood and her class at Ralis Elementary School,
Texas
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Teacher info and answer key

Incredible Journey
Water Cycle Dice Game*

Educational Messages:

Grade level: 2ndj gth 9 Students recognize solar energy as the
Standard/GLE Code: SC.2.3.1, SC.4.3.1, main driver for the movement of water on
SC,5.3.4, SC.MS.3.6 Earth.

Time commitment: 30 minutes q Students simulate the movement of water

Materials Needed:
1 Water cycle poster

within the water cycle.

1 9-20 styrdfoam or wooden block 9 Students roll the cube to determine where
cubes and cover with templates their water drop will land and collect a
attached colored bead from that station. At the end,

1 9 station ids (clouds, lake, animal, soil, Students will have a bracelet of colored
ground water, river, ocean, plant, beads representing the variety of pathways
glacier) attached. that water can follow.

T Chen_llle stems_, 1 per student_ 1 Students can write a story reflecting their

9 Plastic beads in yellow and nine other . .
colors unique journey.

1 Student worksheet

1 Pencils

Activities with an asterisk (*) indicate all supplies are available for a free 2-week check-out to schools
within our Colorado Springs service territory. Reserve your kit by contacting
communityrealtions@csu.org

Prep: Make station dice using the templates provided in this guide. There are two versions included,

for either younger students or advanced students. Place the 9 station IDs with corresponding dice

around the room. Set container of beads at each location.See fAMy | ncredible Jourrt
page for suggested bead and location pairings.

Background: The same amount of water exists on Earth now as it did when Earth was created.
How can that be? Water is constantly cycling from salty ocean water into clouds, into fresh water as
rain, which flows back to the oceans. This is called the water cycle (show the water cycle poster.)
The water cycle has five parts: evaporation & transpiration, condensation, precipitation, infiltration
and surface run-off. The water cycle works because of the energy from the sun. The sun heats the
Earth and changes water into a gas called water vapor; this process is called Evaporation. Plants
also release water vapor from their leaves, and this is called Transpiration. Another way that water
can change from liquid into water vapor is by respiration from animals. The water vapor rises into the
sky where it clings to dust particles. The colder air up high turns the gas back into liquid water
droplets that group together to make clouds. This is called Condensation. Eventually the clouds
gather more water than they can hold, and the water falls back to earth as rain or snow. This is
called Precipitation. The precipitation either infiltrates (soaks) into the ground, or runs off the surface
into streams, rivers, and lakes which eventually flow back to the ocean where the process starts over
again.
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Guiding questions: Ask students to list different places water can go as it moves through and around
the earth. What drives the water cycle? What provides the energy to move water from the ocean to
the atmosphere? Tell the students that they are surrounded by water all the time in the form of water
vapor. Ask students to think of evidence to support this fact. (For example, what happens to their
breath when they go outside on a cold winter day?)

Activity Steps:

1. Tell students they are going to be water molecules moving through the water cycle and that
they will create a bracelet and write on their student page to keep track of their movements.

2. Point out the station locations around the room i these are places through which water can
move (clouds, plants, animals, rivers, oceans, lakes, ground water, soil, and glaciers.)

3. Take a moment to have various students read out loud some example pathways from the
cube faces.

4. Give each student a chenille stem and yellow bead that they twist onto the end. The yellow
bead represents the sun.

5. Have students chose a station to begin and add a bead from that station to their bracelet.
Students write this location under 1. On their student page.

6. Students line up behind the cube at their station and roll the cube. They will move to the
location indicated on the label facingup.1 f t hey r ol | Astay, 0 they ta
back of the line to try again.

7. Students should keep track of their movements by taking one bead from the station and
placing it on their bracelet and noting their journey in their student page. (Students should

take one bead for each turn, including fAstays.

8. Continue game until time is up, usually 5 minutes or so.
9. Use the AMy Incredible Journeyd page for stude
Discussion: Thepatha wat er mol ecul e takes isndt watercyale per f e

poster but can vary tremendously. The time a water molecule spends in any given part of the water
cycle varies too. How long would you guess that a water molecule spends in an ocean? Scientists
have estimated 3,200 years! How about up in the atmosphere? Only 9 days. Deep underground?

10,000 years! How much time does a water molecule spend in parts of the water cycle?
Water Type Average Time

Antarctica 20,000 years
Oceans 3,200 years
Glaciers 2071 100 years
Snow 21 6 months
Soil moisture 17 2 months
Groundwater i Shallow 10071 200 years
Groundwater 1 Deep 10,000 years
Lakes 507 100 years
Rivers 21 6 months
Atmosphere 9 days

http://en.wikipedia.org/wiki/\Water cycle

Source: adapted by Colorado Springs Utilities from Project Wet, NOAA, and Sky Ranch School
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For Younger Students: \

Cut out pattern, laminate, and tape around a wooden block.
Place this die at the Soil Station.
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Cut out pattern, laminate, and tape around a wooden block.
Place this die at the Plant Station.

Water Activities Teacher Resource Guide, Versig2@2, Courtesy dfolorado Springs Utilities csu.org 77



Water Activities Teacher Resource Guide, Versig@@®2, Courtesy dfolorado Springs Utilities csu.org

78



Cut out pattern, laminate, and tape around a wooden block.
Place this die at the River Station.
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Cut out pattern, laminate, and tape around a wooden block.
Place this die at the Cloud Station.
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Cut out pattern, laminate, and tape around a wooden block.
Place this die at the Ocean Station.
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Cut out pattern, laminate, and tape around a wooden block.
Place this die at the Lakes Station.
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Cut out pattern, laminate, and tape around a wooden block.
Place this die at the Animal Station.
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Cut out pattern, laminate, and tape around a wooden block.
Place this die at the Ground Water Station.
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Cut out pattern, laminate, and tape around a wooden block
Place this die at the Glacier Station.
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