What’s Included?

Unit Planning

» NGSS and APES Standards document
» Unit Pacing Guide for 50 min classes
» Differentiation ideas for honors students and virtual students *Digital links for virtual learning found here
» Honors assignment list
Notes Achvmes

Mineral Identification Lab (3 pgs)

Mineral Social Media Profile Activity (3 pgs)
Types of Rocks Jigsaw Activity (7 pgs + 32 slides)
Edible Mining Simulation (6 pgs)

Mining Impact Research (3 pgs)

Soil Analysis Lab (5 pgs)

Global Soil Profiles Research* (3 pgs)

Soil Erosion STEM Activity (8 pgs)

Answer Keys for all activities

» Unit 2 PowerPoint (39 slides)
» Minerals & Mining
» Soil Composition & Conservation
» Cornell Notes Pages (4 pgs)
» Doodle Notes Pages (2 pgs)
» Guide to Using Doodle Notes
» Doodle Note Keys & Examples
» Web-quest (6 pgs) *Can be used as an alternative to notes

YVVVYVVVYVYY

Extensions
» Digging Deeper: The Mining Process (2 pgs)
» Dimensional Analysis: Coal Mining* (3 pgs) Student Pages
» Digging Deeper: The Smell of Soil (1 pg) » This folder contains duplicate copies of every
» Digging Deeper: Porosity v. Permeability (1 pg) student page. They are in order according to the
» Digging Deeper: Saving the Soil (1 pg) pacing guide for QUICK PHOTOCOPYING if you are
» Data Analysis: Soil Erosion™ (1 pg) . _ using the pacing guide as is.
» Answer Keys for all Extensions Honors Options

Review and Assessment

» Quick Check: Effects of Soil Erosion (1 pg)

Minerals, Rocks, & Mining Quiz through Google Forms

Soil Composition & Erosion Quiz through Google Forms

Editable Task Card Review (26 cards) with answer sheet

Minerals, Rocks, & Soil Test (paper)- both Honors and Regular versions with answer sheets

YV V VYV




Includes the following
individual lessons which were

pceyglsq( available
separately in my store:

Rocks, Minerals,

Soil Composition
& Erosion

Lesson & Activifies

If you’ve already purchased either of these individual lessons, please
contact me at support@suburbanscience.com for a discount on this unit.




Unit Planning

Materials:

*  Computers with internet access for students
*  Mineral kit (including mineral samples, streak plate, magnet, & nail)

*  Glass slide

*  Brownie mix, white ¢
*  Clear plates, wooden
*  Caleulators

. Empty disposable wal
& Droppers or pipettes
*  Samples of soil

*  Cups of water

. Permanent markers

* Metric rulers
N Newspapers
*  Calculators

2 Disposable aluminuy
. Kitchen or scientific g
*  One section of panty
#  Permanent marker

Not included

* Ruler
*  Watering can (preferd
* Water

*  Scissors

* 12 Plastic cups

. 2 Twist ties

* b coffee filters

*  Fill materials for eros

presmns

oo

Included Resources by Folder

Not included

What's Included? (Geosphere:Unit2) @

Unit Planning

NG5S Standards document
Unit Pacing Guide for 50 minclasses

-
-
# Differentiation ideas for honors students and virtual students
-

Honors assignment list

Notes
#  Unit2 PowerPoint (39slides) » Comell Notes Pages (4 pgs)

# Minerals & Mining » Editable CornellNotesversion

»  Soil Composition & Conservation » Doodle Notes Pages (2pgs)

i s » Guide toUsing Doodle notes

2 :;:‘;E:;‘:ise-iéﬁnzg_ijs Canbeusedasan » DoodleMotesKeys &Examples
Activities Extensions
#  Mineral Identification Lab (3 pgs) #  DlagingDadper: Tha ining Process (2 pgs)
»  Mineral Social Media Profile Activity 3 pgs) »  Dimensional Analysis: Coal Mining® (3 pgs)
» TypesofRocks Jigsaw Activity (7 pgs + 32 slides) & D!gg!r:gneeper.The SmellofSoll (1 pg]
>  EdibleMiningSimulation (6 pgs) - Dlgg!r:gDeeper: Porgsnyv.?e_rmeab«inv{lpg]
»  MiningimpactResearch (3 pgs) ~ Digging Deeper:Saving the Soil(1pg)
»  Soll AnalysisLab (5 pgs) #  Data Analysis:Soil Erosion® (1 pg)
#  Global Soil Profiles Research™ (3 pgs) 5 TAnswer ey sorallExtension:
»  Soil Erosion STEM Activity (8 pgs)
»  Answer Keys forall activities *Honors Options

Review and Assessment

#  Quick Check: Effects of Soil Erosion (1 pg)

&M

assign to students using this link.)

s (Make a copy of this file to your Drive. Do NOT

s (Make a copy of this file to your Drive. Do NOT

~  Editable Task Card Review (26 cards) with answer sheet
#  Minerals, Rocks, & Soil Test {paper)- both Honors and Regular versions with answer sheets

Student Pages

#  Thisfolder contains duplicate copies of every student page. They are in order according to the pacing
guide for QUICK PHOTOCOPYING if you are using the pacing guide asis.

Supplementary Resources

* Design a soil core sampling tool from Teach Engineering website

*  Data Nuggets from www.datanuggets.org:

*  Can biochar improve crop yields?

*  Fairtraders or freeloaders? (Rhizobia and legume relationship)

*  Marvelous Mud

Unit Overview Page

plus

Supplementary Resource Ildeas
and Materials Lists

NGSS and APES Standards

Document

I you have specific state standards, contact me

by email (

i ) and Tl

help you figure out which ones are covered!

L e .
- .
: Standards: ]
: :
E Topic NG5S Standard Description APES Topics E
. ; . .
L MS-ESS2. 4 Construct an arsument suoported by A%, Ccoslr &l -
H
H
: : :
- - H
: Hs| | & Standards: :
- - L4
- - = .
- K Choosing Standards: E
E H Although many states use NG5S, there are some states that do not. | would be glad to help K
o Hs H you determine which of your state standards are covered in this unit. You can send me an .
a H i Y 1 5
E 0 : email at s n to find out. Thank you! :
! O : :
H — = The NGS5 standards included in this unit are addressed multiple times throughout this course, .
- — = €
E : HS . rather than just once. As the course builds upon itself, the standards will be met with greater H
. o . depth and detail further into the course. .
: HS | Topic | MGsS Standard Description APES Topics :
E N . HS-ESS2-2 Analyze geoscience data to make the claim 5.9: Impacts of E
H = H m thatane change to Earth's surface can create i 3
L = 3 H feedbacks thatcause changes to other Earth Mmmg F
= : HS - U systems. H
- H Y— s H
=2 H HS-ESS3-1 Construct an explanation based on evidence | 6.4: Distributionof | 1
- H o for how the availability of natural resources, Natural Energy E
0 0 I H occurrence of natural hazards, and changes H
: [ HS H °| in climate have influenced human activity. Resources :
E 0 H HS-ES53-3 Create a computational simulation to E
. — t illustrate the relationships among 8.2: Human Irnpacts H
- : HS . ': management of natural resources, the on Ecosystems -
H + tv of hu t : halay H
o n_ = sustainability of human populatiens, and -
: : 1 E : biodiversity. H
: — H # ; Evaluate or refine a technological solution H
. HS-ESS3-4 E ¥
. HS. = 0 W that reduces impacts of human activities on .
= 0 H L [ natural systems. u
- H ) .
H . £ HS-ESS3-6 Use acomputational representation to H
. H : = illustrate the relationships among Earth =
H - a -E systems and how those relationships are H
H H o being modified due to human activity H
: ] 2 :
. E o 5 HS-162-7 Construct an argument based on evidence H
= - g about the simultaneous coevolution of H
H . i £ . -
: H 0 Earth's systems and life on Earth. :
= . o HS-ETS1-1 Analyze a major global challenge to specify )
H = qualitative and quantitative criteria and .
H H constraints for solutions that account for H
H = societal needs and wants. H
E “Note H HS-ETS1-2 Design a solution to a complex real-world E
. partn. E problem by breaking it down into smaller, H
H produyl - mare manageable problems that can be .
H s solved through engineering. H
5 H
- HS-ETS1-3 Evaluate a solution to a complex real-world H
H
- problem based on pricritized criteria and -
trade-offs that account for a range of -
constraints, including cost, safety, reliability, .
and aesthetics, as well as possible social, =
cultural and environmental impacts. H
H
H © Suburban Science =
MR R R N R R N R RN R R NN s




Instruct

Assess

+ Students begin Soil Erosion Activity.

Materials: disposable baking pans, soil, scale, panty
hose, permanent markers, rulers, water cans, water,
scissors, plastic cups, twist ties, coffee filters, additional

+ Informal assessment of student participation,
progress, and understanding during lab work.

optional mat
instructions i

*  Student]

50 min
classes

*  If stude

Day

Instruct

Assess Homework

homews

Honors;
asan In
Check a

+ Unit 2 PPT (Sections 3 & 4)
+ Cornell Notes (Soil Formation and Composition & Soil

Conservation)

(Option 2: Use Soil web-quest instead of PPT & Cornell Notes.
Find web-quest links in “Differentiation Guide” within the
“Unit Planning” folder or use PDF from Notes folder.)

* Informal questioning during PPT
* Cornell notes summary

All: Each
student brings

soil from their

area.

in a small bag of

yard or a nearby

Comple
after co
With re
to sumr|
compos|

Finish Soi
Take Soil
Google Fg
documen

Use Task

«  Student
using th
should ¢
be able
day. Leg

Materials: so

bottles or cle

pipettes, wat]

calculators,
*  When
e

compl

18 copy Task|

Assess | Review

[T] Take Unit

Coincide with NGSS *Bg
document in Unit h
Planning Folder Py

Studen
2 with t
haven't
additio
added t
When
comple
Perm

50 min
classes

Day

Instruct

Assess

50 min
classes

Complete Surface v. Subsurface Mining page
independently or as a class.
Prepare students for mining simulation activity

page.

Informal check of student understanding based
on answers from Surface v. Subsurface Mining

Have students think-pair-share on the difference

© Suburban Science

Day

Geosphere Unit 2 Pacing Guide

struct

Homework

* Unit 2 PPT (Sections 1 &2)

+ Cornell Notes (Minerals & Mining)

(Option 2: Use Minerals web-quest instead of PPT & Cornell
Notes. Find web-quest links in “Differentiation Guide” within
the “Unit Planning” folder or use PDF from Notes folder.)

Informal questioning during PPT
Cornell notes summary

Rocks & Minerals

+ Complete Mineral Identification Lab. Each
student (or group) will need one Student Page
and each group will need one Student Key.

Materials: mineral kit (see teacher instructions on lab for

details), glass slide

Informal questioning while students work on
lab

Informal check of accuracy of specimen
identification when finished.

Rocks & Minerals

+ Students research and create Mineral Profile (copy
both research & profile page). Provide example, if
necessary.

Materials: computers or devices with internet access,

colored pencils or markers

* Read and complete Rocks: An Overview.

Informal check of student progress during
research

Informal check of understanding based on
accuracy of mineral profile page

All: Finish
Mineral Profile if
necessary

Go
10 do
Ho
Mi|

Coincide with NGSS

+ Divide students into groups and complete Types
of Rocks Jigsaw Activity. Also copy Types of
Rocks Jigsaw Notes.

Materials: computers or devices with internet access,

colored pencils or markers

Informal check of progress and participation
during group work
Informal check of note pages completion

document in Unit
Planning Folder

+  Finish activity from yesterday in groups by
completing the Rock Cycle Diagram (coloring
optional). Check answers as a class.

As a class, read over Digging Deeper: The Mining

Process.

Informal check of student understanding
from accuracy of Rock Cycle Diagram.

;@incide with NGSS
document in Unit
Planning Folder

*Bold items must be
photocopied.

ﬁ This icon is found on the top right corner of Honors pages for easy identification.




Differentiation Ideas
for:

. Maki

. l I e n n e re s * Unit 2 PowerPoint files to!
* Student Pages for whole unit assign

* Hypothetical Soil Sample Jars and to st

| B Answer Key
 Student Abilit
through Google Forms

* Soil Comnosition & Conservation Quiz

Differentiation

Student Ability
* Advanced students
* Honors options argincluded in the student pages. These can be given to a whole

Digital Differentiation:

Web~quests: Impo advanced class or individual sl_udenls,as needed.
4 3 NOT pr + Editable Cornell notes (found in the Notes folder)
* Minerals Web-quest direct! + Delete the fill-in-the-blank notes on the right side leaving only questions
* Soil Web-quest . 1EC for a more independent note-taking experience.
itcan + Delete the summary and allow students to come up with their own.

+ Tests:
+ Use the "Honors” tests that include additional short answer questions.

+ Struggling students

* Independent Work: If students struggle with independent workin a timely
manner, the Types of Rocks Jigsaw can be used as traditional lecture time and the
teacher can go through all three rock PowerPoints (Igneous, Metamorphic,
Sedimentary) while students take notes.
Eliminating homework altogether may workwell for students that have trouble
thinking independently or have home situations that don’t allow for work outside
of class. Make sure to account for the extra class time needed to complete all

“gnments in class.
ultiple methods of note-taking:

L]
. Web-quest followed by PPT & Cornell notes will help to solidify student
I I H H understanding rather than just one method. Doodle Notes can be used at
e a C I g a C e Honors ASSIgnment LIs' the end of the topic as a student-led review. This allows students to have

Although there are no official education standards for what makes an “honors” clg

honors assignments generally provide one of three options: e TN

+ Greater depth of knowledge Differen*iation

[ ]
. * Additional critical thinking
+  More independent work Differentiation is a key component to any unit. Here are some tips for differentiating

based on student interest, ability and teaching environment.
In this unit, you can find some additional assignments used to increase the depth

knowledge for honors students. These can certainly be used for all students and SiUdent lnferesh‘Chmce

also be helpful for extra credit, homework, or sub days if you need them. * Three options for content delivery are included in this unit:

[ ]
Because answers to these assignments are often less straightforward, | recommer| * Web-quests: Students can explore content through links and answer provided
grading for completion and then discussing the answers to make sure they are co

questions on a worksheet. Thisis ideal forindependent learners or sub plans.

Find these web-quests on the last page of this document.
* Cornell Notes: Teacher lectures with included PowerPoint and students record

| Assignment Type of work Skills addressed information in guided Cornell notes. An editable version of the Cornell notes is
L] Dimensional Analysis: Coal Mining Math Extenslon Critical thinking, calculating provided so teachers can adjust the content.
conversions * Doodle Notes™: Teacher lectures with included PowerPoint and students
. record information on Doodle Notes™ pages.
’ Global Soil Prafiles Research Critical thinking, greater depth of
Assignment knowledge, independent work
| o =
| Data Analysis: Soil Erasion Interpretation of Critical thinking, greater depth of ‘—\e EnmmET==

data & maps knowledge

In-class, or -- -

E Citegarioed’
All honors assignments are designated by a ﬁ in the top right corner for easy Sl e b oy »M - ’ ‘ . '

1 Web-quest with Student
e Worksheet

identification.

with PowerPoint ,
|L :
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Content Delivery Option I:
Student Webquest

Live video
links for
independent
learning on
any device!

Minerals
Use the clickable links to answer the questions on the fdlowing page.

what is a mineral?

Al minexals have 2

conMOn. dnaracter ichics.

How are minerals identified? | -
Minerals can be identified using

a few different physical
X properties

What are minerals used for? .
You inferact with m’meralsman\; Yimes
every day. They are used in Foii ‘
buldings, electronics, and cosmetics.

Ore mined from
underground resources is
called land won". Ore mined
from under the oceanis
called *marine won’.

Hemattte is the
most important

Tron is an essential
component of steel

b P . ¥

Minerals

What are mineral vsed for?
5. Give examples of 5 ways minerals are used in your daily life.

6. Mast nroducts contain - one £ maonv  minerals [Circle onel

What is a mineral?

1. What are the 5 characteristics that all minerals must have?

Minerals

pply?

Corresponding

Comprehension Questions

4. Give an example of a mineral with a special property.




Content Delivery Option 2:
PowerPoint Presentation

39 editable, fully-animated slides

How are minerals used?

Minerals are used in food,
ngs, electronics, and
ptics.

What are the 6 physical properties used
to identify minerals?

How are soils categorized?

products contain many

A cross-section

. als.
. Eigr o . of sqil is cqlled
& .5 P mple: Hematite is a mineral a soil profile,
* Hardness P 'JA of iron and iron is an which is
* Streak ™ B - ential component of steel. divided into
* Density " &, GF horizons based
Cleavage & Fracture on

What are the 3 types of wind erosion?

Which particles is soil composed of?

< Largest Smallest >

Sand

Creep: Small soil particles
roll or slide while
maintaining contact with
the ground.

Saltation: Grains of soil

bounce across the ground. _ = —
through the air like in a

dust storm.




Sail Formation and Composition -

; dharacheics
Howé*esah!‘armod? memtwn&hm_fzm moterial (_rock). o) Eﬁmhémmmmrmmmw
| Physical weathering: The process of breaking rock down info smaler _preces
2. Cherrical weathering A chemical_(@ACH O that breaks down rock
Al minerals or
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Every student page also comes in a
digital version on Google Slides
Virtual, hybrid, or
absent students
can stay right on
track!

ining

What doesthe szeof a Mine ol erystals are formed by cooling magma If magma cools

mineral crystal tel you : i large erystals
aboutthe magma fram

whichit waz & P * Qch|<|\,' - it makes small Cl.*\;.\*f‘ok:

. e
+  Very quickly - crystals form

X

Calerte wil in reaction To a weak acid

What aresome examples |"";J.3r ettte is shrongly

L 1 ] L1 R
Halite can be identified by a taste.

Mining

How areminerak vsed? Mrnerals are used in food, electronics, and Most
procucts confan minerals.

+  Exar ple:

Q | £ Gald |
e gl J af‘J‘-f—! L 0"‘:.} n .'}Cl(S COMe 1Trom J.}'..A S'T}I’Jr-'f-l'.". ana ron Come

uuuuuuuuu

......

Can be used in Google Classroom, Microsoft OneDrive or
many other platforms!

\\\\\\\




2 pages of Doodle Notes for
Summarizing & Review

TR — —

Jf\ﬁ ool | \:%-\ | Cherni cals @J
4 = n IS
I reg ﬂm.d.'.\, | breaking
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—_— =7
: \E eluncﬁ\oﬁ loyer; /
B ek LJ 0

Minerals comloing ‘o

|;::smi; g 1__]'!70_’_{:0!'13&’ vation 'ﬁ; <®” Wind: creep c
sedimentary - farming proctices Hnod- consene ; ‘SQHG rion, or usﬁfm' o
weothered 4 deposited Soil inClude:: Riey S_l et r”u‘n

rock ~Crop votothien ephemeral, quily

Meramwphic - other rock
exposed 1 heat, pressure
 chemical rxns

Rock eycle ks A

Biypes of rocks (8
fogether

- No~X|\ plantin Or Sireambonk

- Corrhouy & +evroce ?Hunh'ﬂg

= Plarting gmmdccver
oL- Wind breaks

Doodle Notes™ increase student focus and memory-
and they’re great fun!
A guide for using them in your classroom is included.



Includes 8 Activities

Mineral Identification Lab
Mineral Social Media Profile
Type of Rocks Jigsaw Activity
Edible Mining Simulation

* Soil Analysis Lab

 Global Soil Profiles Research
* Mining Impact Research
 Soil Erosion STEM Activity

Mineral Identification Lab
Student Key

CERIMGE W % i
W 56 c; iy A %
Ty
& e [
h RDHESS -
& WARDY |"“"!Te\f [ (ﬂk

Mineral Ldentification Lab
Sample Fage

371 14.4K 272

| /}: :
_Rhodochrosite

1 fickle! Find me as MnCO;, FeCO,, MgCO; or CaCO,

- EXAMPLE

_Beautiful and valuable gemstone

_Soft and not easily polished =/ 371 14,4K 272

Mineral Social Media e

Profile Sample Fages




1. Create mixed groups below. Each box is a group and each

Types of Rocks Jigsaw Activity
Teacher Instructions

student in the group Isresponsiblefol a different type of
rocks (I=igneous, S=sedi hic). These
groups will be used to share information and create an
informational page about the rock cycle.

. Each student is responsible for viewing the PowerPoint for

Mining Simulation
Teacher Instructions

+  Today stud wlllbe ining chocolate chips from inside brownies to simulate

th, le and ara fr. ithin the earth.
mineral extraction with minimal

rface of the brownie as wellas

their type of rock, completing the associated r\oh—shnt

Mining Simulation:

and then rep g that inf back tp-th

Student Worksheet
; L“;'“:;ﬁ.u...m?.v.mn p—— Types of Rocks Jigsaw Notes e
mi; groups wi lgneom ROCKS ¥ jow did you aecide Whic rownie to se

ntainer prepared vanilla icing (see
Label the provided rock cycle diagi
terms provided

mﬂmﬁmﬁﬁ:mf;ﬁ Igneous rocks are formed from: mmmm

ded terms.
pondsem Volcanic: farm sn sucface when
~ racaslcabioc accbioo ledaciis)

saﬁiﬁéﬂ“ﬂ

mmmﬁrmordaar:md

Edible Mining Simula’
Sample Fages

o Hiah j :.:"' wen § \ - o S ks
; [ﬁ e . Put eacll hrawnleon aclear
- | i :
e = l - Hoter, -l'nirmr \ " com P"sﬂ‘ons . | E : ::I.I'::c:;te Chips: to see cracks on the bottom of the
/ \\ ex: bosolt . ex:andesite

their piece of land.
“Vitra Mafic: - “ Total Profit:

( et mﬁ‘.“.‘“*"“'s' Mining: The Impact
Yoliory i dncailiee Student Instructions

Mixed groups:

is moved to get to a resource is called overburden.
represented the overburden?

Objective: Explore the economic and environmental impacts caused by open pit mining.

icing= wildlife areas:
ional penalty for disturbance

Fine ned:
= Modeof intex! sols that ore PR R R e i
\fe‘T m“ Hc ,“,e c@hd pen pit mining is a type of surface mining in which rocks or minerals are extractes: am

F'I o er: the earth through the digging of large open-air pits. Using Google Maps, explore the
%“«‘k"\f o “&‘cc pasalt landscape of the following open pit mines. Each group or student will research one mine.

to extract your chocolate chips? How might these
ining?

Answer the following guestions:
1 'h[pes of +  Whereisthe mine located? (City and/or country}

TEXMES What type of resource is mined there?

*  Find a biome map online and determine the biome in which your mine is located

*  What can you determine about the terrain, watersheds and surrounding ecosystems?
\ [Usethe satellite i -magerv and "Street View” on Google Maps to determine this.)

Shi‘rw, alm:\‘,r i ?°‘ ;

O Mmmg,_.._;:,_;mpac;.f.j Research Activity
~ Sample Fage

Carajas Mine
Kalgoorlie Mine
Escondida Mine

Watch this video about mine reclamation: https: be.com, h Av=uiwlBosWVLMI

What types of reclamation would help to reduce the environmentalimpacts of the mine
you researched?

After you are finished researching, collaborate with your group to write a one-page
summary of your research about the mine location. You may include a picture of the site
if you teacher allows.




Soil Analysis i i
Student Instructions Glg::at:iicglnl;r:rf;::es

Objective:
Using the tools and procedures provided, students will be able to determine the type of soil
in the sample based on its composition.

There are 3 components to all typg o R
les. Sand icl nd|
pero. Sond parkis s s Texture Analysis Flow Chart Global Soil Profiles

Silt particles are the second larges Objective:
hard to see with the naked eye. Learn about the soil profile for a biome from the list below. Draw the soil profile, label any visible

Clay particles are the smallest com| Ihorizons, and explain how the soll profile relates to the vegetation of that biome.
ions required by plants. They also

Desert

Part | Procedures: = o i .

lobal So Pﬁo?nles Rest
- van Pages Activity

 Emi | O _ Sample Fages

6. Add water to the bottle until
room when shaking.

7. Put the lid on your container e ion & 2 ion &
8. Shake the container gently un punctuation punctuation

suspended In the water, Don spelling mistakes | spelling mistakes

it to settle!
. Let the container settle for at
. Complete the soil suspension

Soil Erosion Activity
Teacher Instructio

Lab Overview: ; : o Part2: Erosion control
Throughout this lab, students will be causing erosion in an are,
a2 dlsposabﬂz hahnqlfan. After deulrmlmng the rahg of er‘csm Erosionis often controlled through the use of a sediment barrier like the one in the

control, students will create an erosion control harrier using p picture below. They can be filled with any number of materials, based on the location,

types of materials. Students will test materials to determine
the best erosion control by containing sediment flave without m; and g:argf"::: developer usmgrt You will create a model of this barrier using the

water flow.

First, choose one material to fill the pantyhose. Write this material down in the
second row of your data table.




6 Extension Pages

Math skills check!
great for standardized
test prep)

Dimensional Analysis: Coal Mining H

. e st By e g e 1 ey 1.3
The graph to the right shows the 500
amount of coal that is predicted to o0
be remaining in the United States. o

The first bar (Demonstrated

Reserve Base) is the total amount 5 350
of coal estimated to be remaining @ seo
underground. The second bar

7

(Estimated Recoverable Reserves) . 250 Q
represents the amount of 00
remaining coal able to be mined 150 &
with today’s mining technology
and considering accessibility A
constraints of some mining 50
locations.
B undergrawa
1. What percentage of the Demonstrated Reserve Base is actually able to be
removed?

2. Motice the amounts of remaining coal that are available on the surface and
underground. What percentage of the Estimated Recoverable Reserves is available
near the surface?

3. Ifthe United States consumes .76 billion shorttons of coal per year, how long will

Digging Deeper: The Mining Process

Inmining, an oreis extracted from the ground and refined for practical use. An oreis si
a natural rock or sediment that contains valuable minerals.

Although the mining process varies slightly depending on the type of mineral being
extracted, the process does have some common steps:

T

2.
: 3,
(o
o
4

wn

[ e

Prospecting /Surveying- Geologists determine the availability of an
ore or mineral underground through digging or electronically
SU‘Ve\fi Ng an area.

Exploration- Core samples are drilled to examine the size and
value of the mineral deposits.

Design/Planning- The mine site is evaluated to determine the
safety and economic value of mine construction, as well as the
expected environmental impacts.

Development- Mining rights are purchased, roads are
constructed, power is supplied and the path to extract the
mineral is established. Depending on the location of the deposit,
rock and soil may be scraped from the surface or may be dug from
deaper underground. These twomethods are known as surface
mining and subsurface (underground) mining.

Production- This is the actual process of excavation. Italso
invalves the extraction of the valuable materials (minerals or

Data Analysis: Soil Erosion .

Ercaion Rates

, by Farm Rugion

(Tons pee Acre por Yoor)

1. Which region had the greatest decrease in soil erosion from 1982 to 2007# What was
the decrease (in % reduction)?

2. Which region do you think had the greatest impact on the National Totals between 1982

and 20077 Why?

3.  Inwhich regions would you expect water to be the primary source of erosion? In which
regions would you expect wind to be the primary source of erosion? Explain how you

the § decided th
D' H D - su 1 *h s 'I . . s * " . ™
. .
1gging Deeper: saving rnhe Joi1 Digging Deeper: The Smell of Soil Digging Deeper: Porosity v. Permeability
a Narm Farmers rely on healthy soll ta grow their crops. Soil erosion is more than just an inconvenience Streptomyces s a bacterial genus including over 500 species. It Groundwater Is water that is found underground. Sometimes when discussing groundwater,
B thate it o "'d"".l' i vi"l.d"' d'i.w Up corth ancLanage w"h," qu".lil.‘r' M"""’_f""“m haive is a primary cause of organic decomposition within topsoil. Provide 3 1f we think of large rivers and lakes of water under our feet. Although some groundwater exists in
taken measures to minimize soil erosion, s it doesn't negatively affect their operations and Streptomyces Is filamentous and produces spores, making it h areas like this, most of it Is found in the small spaces between particles of rocks and soil.
profits. Below, you'll see some techniques used by farmers to prevent soll erosion in their fields. similar in structure tofungi. Asa spore germinates, it grows a Porosity and permeability are related properties of any rock or sediment. Both describe the
mycelium which serves as a food source for aerial hyphae. To openings within a rock or rock layer. Porosity is the rock’s ability to held fluid based on the
ﬂ 1. CropRotstion; High-residue crops leave behind a lot of plant material after protect the nutrients of the dying mycelium, the bacteria amount of open space within the rock. Permeability is a measure of how easily fluid can flow
E-.e crop has been har\'els'.ed. By.m{clr:'.\orahns these crops on a regular cycle, produces antibiotics within the soil. These antibiotics have within a rock or rock layer. A rock with many internal spaces may be porous, but those spaces
levels of organic matter in the soll are improved and less soil is exposed for become the source of many well-known antibiotics that are used must be connected In order for the rock to also be parmeable.
R to treat human bacterial infections today. | a—
i S G . unconnected pore connected pore
2. Ne-till planting: Tilling involves turing over the top layer of soll before !n dlﬂ?jlllcl'\ ?o.anubuon(s, .Shtt'b"wnr es urodtmu a scwnd_dn,- n_netabulm- lcncwr\.dsglosmm, no pore spaces spaces BT,
ey glanting new crops- often by machinery, This loosens plant roots and soil which gives soll its characteristic smell. Although we may enjoy the smell of earth in our yard, % c:-—]
‘.\ structure causing erosion and reducing soil porosity. By planting new seeds the smell is apparently less welcome in our food and water supply. Humans are able to detect
without tilling, erosion is reduced, and beneficial nutrients and extremely small amounts [only 5 parts per trillion!) of geesmin. Even low concentrations within -
microorganisms remain undisturbed. fish and drinking water cause consumers to complain and the quality to be reduced. Freshwater
aquaculture companies regularly test for geosmin levels to prevent the loss of profits. 3 ‘
3. - - ! 3 s |
po= down the sl
also reduce
[ ] L ]
Planting Gro|
stabilize wel
5. Wind Brea
reduce win|
# I
snow from ® & % & .
. er c cr c
it may have for the farmd
technique.

preduce geosmin. It isa highly coveted discovery for factories that manufacture
antibiotics from Streptomyces. How will this discovery help those companies?

Fun Fact:

i

2. You've decided to dig a shallow hole to obtain groundwater becau
would you also want the soil in that location to have LOW permeability?

o the area has high peresity. Why

3. Some individuals in areas with high clay soils are known to spread sand in their yards. What property
would they expect to be improved by this?




Assessment

Editable Online Quiz through
T— Google Forms

Sample Quiz Questions

(blurred on Ereview Fo ﬁreverﬁ' cheating)

Sample Test Questions
(blurred on lgﬁzview to prevent cheating)

e 25 multi-part questions « 21 multi.ple-choic.e questions
*  Fully editable * 6 matching questions

* 5 free response questions
* Both Honors & Regular versions
included with answer keys

* Answer key included for
automatic grading




I’'d love to hear from you!

Like this resource?
You can leave feedback on your “My Purchases” section of
TpT. Feedback also allows you to earn credits towards future

purchases.

Didn’t meet your needs?

Please email me (support@suburbanscience.com) so | can

respond directly to your concerns. Your satisfaction is my

goal.

This unit is part of my Full
Environmental Science
Curriculum.

Environmental
= Science

This resource is the copyright property of Suburban Science. It is
provided as a single user license for classroom or personal use only.
If you have questions about the use of this resource, please contact
me at support@suburbanscience.com.

The full course includes
resources for a full year of
high school Environmental
Science. If you choose to
purchase this full curriculum
after purchasing this unit,
you can receive a refund for
the duplicate unit. See the
TpT return policy for details.

Want to earn credits
for future purchases?

By leaving feedback for this purchase, you can

earn money for future purchases. You’llearn 1

credit for every S1 you spend on TpT.

Here’s how...

1. Gotoyour “My Purchases” page.

2. Click the “Leave a Review” button.

3. Answer each question about your experience
with this resource.

Then simply redeem your credits the next time

you check out!

Want to connect?

| sincerely hope this resource will make your
school year easier and more fun.

For more teaching tips and ideas, subscribe to
my email list or check out my blog.

You can also follow me on TpT
or social media:

Sincerely,
Anne from Suburban Science
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