Science Camp #2022.1
Theme: Water

10-12 June 2023@
Nelson Cabin and Surrounding Area

Advisors:
H. Roice Nelson, Jr., Andrea S. Nelson,

Paul & Kate Nelson, Melanie Wright, Sara Ellen & Bobby Beckmann.
Audrey Waldron & J.D. Nielson

Attendees:
Grant Matthew Nelson, Dallin Spencer Nelson, Avalyn Ashby Wri¢

Quinton Miles Nelson, Kendall Joyce Wright, Bobbie Sophia Walo
Isabella Malani Waldron, Lauren Rachel Waldron, Chloe Grace N

Guest: Sage Beckmann
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Past Science Camp Themes & Sites Visited

10.

11.

Nelson Cabin, Fishing, Condensation, Water Coloring, and Music

1. Nelson Cabin
2. Panquich Lake
3. Swimming at Cedar City Aquatics Center
Mining Range, Frisco, Silver Reef, Iron Town, Astronomy at Frisco Peak, Archery
1. Nelson Cabin, Kolob Reservoir, Silver Reef, Snow Canyon, Volcano
2. Parowan Gap, Rack Range Mines, Frisco, Frisco UU Telescope . . . . .
3 Iron Mine, mfn Town 9 P 12. Warner Cabin, Gravity, Zip Lines, & Experiments
Geocaching, Mammoth Cave, Cascade Falls, and Cedar City Cemetery 1. Warmer Cabin and Panquich Lake
. N 2. Marysville Zip Line & Lazy River
L Nelson Farm, Fiddleros Canyon, 3 Bryce Canyon and Gravity Experiments
2. Boys to Mammoth Cave, Cascade Falls and Girls to St. George and Pottery Making ) 4 . -y . Y EXP .
3 Cedar City Cemetery 13. Nelson Cabin, Light, Distance, Physics, Lasers
Volcanoes, Classy Closets, Maps, Surveying, Sand Painting, and Genealogy Lo Sreen S Tegc‘g’ . %tarAaIBL 0s well
1. Condo, Snow Canyon Volcanoes, Classy Closets, E dé?ascaderalls 3.0, ocetsg 9
2. Nelson Farm to survey, Nelson Cabin
3. Cedar City 2# of July Parade
Patterns, Horse Riding, Internet,-Beénancampout
1. Dust Devi l Ranch, I nfoWest, Fiddl erds Canyon
2. Nelson Cabin
3. Cedar City July # Parade
Music & Spoken Word, SilencerCo, Indian Tribes & Archaeology, Solar Astronomy
1. Family Discovery Center, Sophie & Dallinds Baptism, ileoencor Cn Muesci c & Sp
2. Freemont Indian Museum, Boulder Anasazi Ruins, Escalante Petrified Forest, Bryce Canyon
3. Parowan Gap, Solar Astronomy, Nel son Cabin, Uncle D n
Rock Cutting, SUU Museum, Computer Hardware and Software, Cabin
1. 1st Annual Fun Run / Walk, rock collection Bloody Ridge, rock cutting and polishing
2. HTML at SUU, and Lego Robots at Nelson Cabin
3. Astronomy at Nelson Cabin, Bottle Rockets, and having a good time
8G: Geography, Genetics, Genealogy, Grandma, Grandpa, Geology, Geophysics, & Guitar
1. Watered garden2Annual Fun Run / Walk, Iron Springs, Iron Town, Genetics, Cabin, Guitar
2. Zion, Angels Landing & Emerald Pools, Geophysical Slides
3. Bottle Rockets, swimming, and having a good time
Garden of the Gods, Drones, Intercontinental Divide, Teepee, Salida Hot Springs, University Mo
1. Bow & Arrows, Drone, Intercontinental Divide
2. Guitar and Buena Vistdof July Parade
3. Mount Antero, Hot Springs at Salida, Teepee
Eisenhower Park, Guadalupe RiveFly, Cave Without a Name, Alamo, San Antonio
1. Hike to overlook San Antoniosfly, swimming Guadalupe River State Park
2. Cave without a Name, Singing, Rob Nelson on Sound and Music
3 Alamo, Wax Museum, San Antonio Riverwalk
Engines, Ghost Towns and Kilns, Nelson Cabi
1. Fisco, Kiln Springs, Nelson Cabin
2 Teepees at Nelson Cabin, water races, Dutch Oven
3 Matheson Engineswheelers, Iron Springs statues, Bottle Rockets, Ride in a Tesla




14"Annual Nel son Gr
Summer Science Camp; Theme: Water

) Photos + slides to be posted
ltinerary http://www.walden3d.com/photos/Grandkidg

Saturday: _ _ Science_Camps/2207412_ Science_Camp
A J.,D. Audrey, Sophie, lzzy, & Lauren arrive Las
Vegas, 12:30, and go to St. George and Zion.
unday:

S

A Melanie, Avalyn, & Kendall arrive Provo, 1:22, to

Grandpabdés & Grandmads.

A Bobby, Sara, Sage, & Rob arrive Las Vegas, 4:00
Aunt Sarads.

A Paul, Kate, Grant, Dallin, Quinton, & Chloe arrive.

A 7: 00 Grandpads talk on

Monday:

9:00 Breakfast at the Garden.

11:00 Science of Water at Iron Springs Adventure Resort.
2: 00 Lunch at Aunt
4:00 Pick up Kayaks, Put up Tree Tent, Play at Cabin.
6:00 Hot Dogs & watermelons & smores for Dinner.
8:00 Christmas in July.

Tuesday:

8:00 Pancake breakfast at the Cabin.

10:00 Fishing and Swimming at Kolob Reservaoir.
1.00 Lunch at Kolob Reservoir.

3:00 Drive to Virgiri take Kayaks back.

7:00 Dinner at Cabin.

8:00 Audreyob6s Finai
Wednesday:

8:00 Bagel breakfast and Play at the Cabin.
9:00 Water Games and Water Rockets.

12:00 Lunch at the Cabin.

2:00 Take down tent and Clean Cabin.

3:00 Swimming at Natatorium & Lake on the Hill.

5: 00 Pizza at Gr and
6:00 Green Show and most to Romeo & Juliet.
7:00 Mel ani e & Paul
Thursday:

8:00 Breakfast at house.
10:00 Sara, Bobby, Sage, & Rob to Las Vegas

Good Times!

Copyright © 2023 Walden-B, Inc. SC14 3



http://www.walden3d.com/photos/Grandkids_Science_Camps/220710-12_Science_Camp
http://www.walden3d.com/photos/Grandkids_Science_Camps/220710-12_Science_Camp

Schedule SaturdayThursday

Saturday, 08 June 2023

u J.D., Audrey, Sophie, lzzy, & Lauren arrive Las Vegas, 12:30, to
St. George and Zion.

U 8:00
Sunday, 08 June 2023 i 9:00
u Mel ani e, Avalyn, & Kendall
U Bobby, Sara, Sage, & Rob arriwe b@os
U Paul, Kate, Grant, Dallin, Quinton, & Chloe arrive. U 3:00
U 7: 00 Grandpaés talk on Sons ofy Ut@oh
Monday, 09 June 2023 G 7:00
U 9:00 Breakfast at the Garden.
U 11:00 Science of Water at Iron Springs Adventure Resort. 8:00
U 2:00 Lunch at Aunt Sar ags .
U 4:00 Pick up Kayaks, Put up Tree Tent, Play at Cabin. U 10:00
u 6:00 Hot Dogs & watermelon & smores for Dinner.
u 8:00 Christmas in July.

u 10:00
Tuesday, 20 June 2023 i 12:00
U 8:00 Pancake breakfast at the Cabin.
u 10:00 Fishing and Swimming at Kolob Reservoir. .
U 1:00 Lunch at Kolob Reservoir. u 10:00
u 3:00 Drive to Virgiri take Kayaks back. ! 12:00
a 7:00 Dinner hamburgers, cobbler, root beer, Dutch Oven at Cabin.
1] 8: 00 Audreybds Finances

& Quinton

PareeMSh®nrafd mdst to RdmEodk! J@iét.0 s

Wednesday, 29 June 2022:

Bagel breakfast and Play at the Cabin.
Water Games and Water Rockets.

ar rg v e2oBr o¥ftover ldnchZathe Chbf. Gr andmads .
VTrek@ adotwn tenfandlean dain,. Aunt

Sarabs.

Swimming at Natatorium & Lake on the Hill.
Chapel.

Mel ani e & Paul 6s Fan

Thursday, 30 June 2022:

Breakfast at house.
Sara, Bobby, Sage, & Rob to Las Vegas
Audrey, Sophie, lzzy, & Lauren shopping St. George.

Friday, 01 July 2022:

Audrey, Sophie, lzzy, & Lauren shopping St. George.
Grandpa & Grandma Clean Cabin.

Saturday, 02 July 2022:

Audrey, Sophie, Izzy, & Lauren to Vegas for flight.
Grandpa & Grandma Dutch Oven Dinner for friends at Cabin.

& Chl oebds Science Kits.



o I

o Po Po Po  To To Do Ix

A

Safety

Never go anyplace alone, preferably 3+

Exception is if one of you is hurt, then:
I One of you stay and help the person hurt.
I The other one run and get help.

If you get lost stay put, we will find you.

If you hear a rattlesnake do not move quickly, just slowly move
away from the sound.

Do not run with a knife open. Use knife safety.

If you cut yourself, apply pressure to the wound to stop bleeding,
and send for help.

Never point an arrow in a cocked bow or a gun at any person.
Drink lots and lots and lots of water.
Do not go swimming unless an adult is with you.

Do not start branches on fire and swing them around where others
can be hurt.

Have fun, use common sense, &mak before you act

Copyright © 2023 Walden-B, Inc. SC14 5



Everybody picks up their own dishes!

Everyone cheerfully does what asked to do by JOb Chart
Grandpa, Grandma, Uncle Paul, Aunt Kate, Aunt
Melanie, Aunt Sara, Aunt Audrey, or other adults

Breakfast: Breakfast: Breakfast: Breakfast:

- Edwin Gurr -  Melanie & Audrey - Sara & Bobby - Grandma & Grandpa

- Everyone Help Cleanup - Izzy & Kendall - Grant - Everyone Help Cleanup
Lunch: Lunch: Lunch:

- Aunt Sara - Paul & Kate - Rob

- Everyone Help Cleanup - Dallin & Chloe - Everyone Help Cleanup

Dinner: Dinner: Dinner:

- Grandma - Grandpa - Pizza

- Sophie & Avalyn - Lauren & Quinton - Everyone Help Cleanup

Copyright © 2023 Walden-8, Inc. SC14 6
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Water Science

Basic Questions:
Who?

What?

Why?

Where?

. When?

Four Components of
water chemistry

a s wbdhPE

affecting water quality:

A Temperature;
A Acidity (pH);
A Dissolved Oxygen; &

A Electrical Conductance
(minerals in the water).

ration

Condemsation

Temperature
00K 350K

. i A Critical point
Solid L|qu|d 647 K, 22.064 MPa

Freezing point at 1 atm Boiling point at L atm |
273.15 K, 101.325 kPa 373.15 K, 101.325 kPa
[7100 m|
mi
Solid/Liquid/Gas triple point
273.16 K, 611.657 Pa
mbar
Gas
100

C -150°C -100°C -50°C  0°C 50°C 100°C 150°C 200°C 250°C 300°C 350°C 400°C 450°C



Water at the Triple Point

The water is now at the triple point.

The temperature and pressure are at the point where all
three phases (gas, liquid, and solid) of that substance
coexist in thermodynamic equilibrium.

- Zal
Movie of water at Triple Point in a vacuum, UCSC Physics
https://www.youtube.com/watch?v=Juz9pVVsmQQ&ab channel=UCSCPhysic

Copyright © 2023 Walden-B, Inc. SC14 9



https://www.youtube.com/watch?v=Juz9pVVsmQQ&ab_channel=UCSCPhysics

Why Does Water Expand

When It Freezes

As water freezes the hydrogen bonds push the
H,O molecules farther apart from each other
increasing the intermolecular space
resulting in expansion.

On Freezing

—

molecules form
' stable hexagonal
crystal lattice

structure
Liquid water Ice
Unstable and irregularly Stable hydrogen
formed hydrogen bonds & :ciencefactsne bonds

Copyright © 2023 Walden-B, Inc. SC14 10



Families Use Household Water§... -
A Drinking :
A Cooking
A Washing

Farmers Use Irrigation Water: SoLID Liquio GAS

A Households
A Livestock
A Agriculture

Cities UseGroundwater:
A Fresh Water

A Saline Water

A Geothermal Water

Governments Use Seawater and Tides:
A An average of 3.5% sodium chloride plus smaller amounts of other substances;

A Tides are cyclic rising and falling of local sea levels caused by lunar and solar gravity;
A Bathymetry is the depth to the bottom of a lake, or to the sea floor.

Copyright © 2023 Walden-B, Inc. SC14 11



Water iIs Life

All the biochemical processes which occur in plants and
animals, and our surroundings require water to function:

A Up to 60% of the human adult body is water.

A The brain and heart are composed of 73% water

A The lungs are about 83% water.

A The skin contains 64% water. What Does Water do for You?

A Muscles and kidneys are 79% water. ) menufacire hormanes

A Even the bones are watery: 31%. Forms sanve ‘3:5 fi Fndneurtanmiters

Water serves a number of essential ~_ crm= ~— ety
ey emperature (sweating

and respiration)

functions to keep us all going: —— T

A Avital nutrient to the life of every cell, acts first as a toerow, reproduce

d ; -; . : Acts as a shock absorber
bU|Id|ng material; andstnve e = .:_ for brain and spinal cord
A It regulat_es our internal body temperature by sweating odywaste, W S ==t ]
and respiration; mainly in urine Converts food to

components needed for
survival - digestion

A The carbohydrates and proteins that our bodies use as
food are metabolized and transported by water in the
bloodstream; Water is the major

component of most

It assists in flushing waste mainly through urination body parts
acts as a shock absorber for brain, spinal cord, and fetus;

https://www.usgs.gov/media/images/wateyou-what-water-doesyour-body

forms saliva; and lubricates joints copyignt © 2023 waiden-o, inc. sSC14 12

Lubricates joints

Helps deliver oxygen
all over the body

To T I


https://www.usgs.gov/media/images/water-you-what-water-does-your-body

Ov{i4pm
? ;
2. What Is Water” TG

Water is:

A An inorganic compound with the chemical formulsCH

A Each molecule contains one oxygen and two hydrogen atom

A The atoms are connected by covalent bonds (sharing electra
to form electron pairs between atoms);

A A transparent, tasteless, odorless, and nearly colorless
substance,;

AThe main constituent of the

A The fluids of all known living organisms;

A A solvent vital for all known forms of life; and

A The liquid state of kD at standard temperature and pressure.



i 3. Why |Is Water Important?

o Po Do Do To o Po Do Do Do Io To Do Do Do [

ecause Earthodés environment | S°

It forms precipitation in the form of rain am@@rosols in the form of fog;
Clouds consist of suspended droplets of water and ice;

|l ce i s water 0s s o-ddioxule (E@)adtse s(od ri yd
Crystalline ice may precipitate in the form of snow;

The gaseous state of water is steam or water vapor;

Water covers 71% of the Eart hos -f"-

1. 7% of Earthodos water 1 s groundwatg
1. 7% of Earthos water 1 s in glaci
0.001%0f Earthos water is in the air
70% offreshwater used by humans is for agriculture; } |
Fishing in salt & fresh water is a major source of food, providing 6.5% of global protein;
Much of long distat trade is transported by boats through seas, rivers, lakes, & canals;

Water, ice & steam are used for cooling, heating, solvents, cooking, & washing in industry & homes

Basis of swimming, boating, racing, surfing, fishing, diving, ice skating, skiing, & snow boarding.

Copyright © 2023 Walden-B, Inc. SC14 14



The Water Cycle
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Condensation I Precipitation l

Sublimation I
Transpiration I l
Deposition

-

Cundensat'ion

ﬁrecipitation

Runoff

- p—

Infiltration H l

Plant uptake

Groundwater :
Percolation

(Image credit: Dennis Cain/NWS) https://www.noaa.gov/education/resocalieetions/freshwater/wataycle
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Other Reasons Water is Important:

Water covers nearly 3/4 of the Earth's surface or:
A 326,000,000,000,000,000,000 gallons or
A 326 quintillion gallons

About 6,800 gallons of water are

Water has the greatest thermal conductivity except for mercury

Water can act as either an acid or a base but is neutral
L

OEMETY
iphare®)
L]
— 1.z
a
E
o IR ra

— ETEFL- SHOT COMCRETE  EEE

Gamma-ray attenuation coefficients

(TR s [JARYTES COMNCAETE 1y
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GRAFHITE A
WATER 105
11 | I U S T S T T R S —
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ENERGY (Mo

requi

https://inis.iaea.org/collection/NCLCollectionStore/ _Public/40/007/40007648.pdf
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https://inis.iaea.org/collection/NCLCollectionStore/_Public/40/007/40007648.pdf

Water Cohesion

Cohesion: water molecules are attracted to other
water molecules

This is what allows water molecules to
=~ stick together to form oceans, rivers,
and the water in your glass.

Cohesion also creates surface tension—
the "skin” on top of water that allows
things to float on it.

Copyright © 2023 Walden-B, Inc. SCi14 17



Water Adhesion

Adhesion: water molecules are attracted to
substances other than water

This is what allows water to
move upwards through a plant
against gravity. Water clings to
the sides of the plant's veins.
This is called capillary action.

Copyright © 2023 Walden-B, Inc. SC14 18



Radiation Shielding with Water

Uncl e Paul 6s Company, Northrop Gru
line the walls of the HALO (Human Adaptability Logistics Outpost);

building with water for astronauts while they orbit the moon:
https://www.nasa.gov/preselease/nasaorthropgrummanfinalize-
moonoutpostliving-quarterscontract

o

Copyright © 2023 Walden-B, Inc. SC14 19


https://www.nasa.gov/press-release/nasa-northrop-grumman-finalize-moon-outpost-living-quarters-contract
https://www.nasa.gov/press-release/nasa-northrop-grumman-finalize-moon-outpost-living-quarters-contract
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Astronauts' urine and sweat are almost

entirely recycled into drinking water with
new system

The end result, says NASA, is that the crew is drinking water that is even cleaner than Earth’s.

Copyright © 2023 Walden-B, Inc. SC14 21
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Cedar Valley Lightning Analysis

i b Ny, e
Figure 1. Area of Harmony Hills (west) and Shirts Canyon (east) SPOT*™ Analyses, Cedar Valley, Utah.

-3 11316 TR TS

=113°08 ~11304 ~113°00 ~112°36'
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Dynamic Measurement as a subcontractol

to Willowstick Technologies:

Did 2 Lightning SPOY"Analysis in March 2022.
Unraveling the thrust
Identifying likely bedrock aquifers.

One well found muddy water where predicted.
The other well found artesian water and is current
being deepened another 600 feet.

.. A There are many other potential well locations.
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