TEACHER OVERVI

EW

Human Systems
9tdh12th Grade
( Nature Vision Student Packet\
The materials contained within have been dqreated
education nonprofit organization that brirnfqgs pro
for over 7102t0h0 0g rPardeeK st udents each year i n] King &
work from home curriculum materials packet] is de
i mportance of water and its integral rolejfin sup
can be completed either independently or Wwith th
the week offers materials building on preJious d
including, art, writing, and field explorgtion
These materials are provided to you by Citly of A
Lynnwood, and grants from King County Flodqd Cont
Wast ewater Treat ment Division. Learn more]by vis
1City of AubhurtmpsUt/i/lwiwtwi.easu:bur nwa. gov/ cityl _hall/
1TCity ofhtBtog:h/le/lwww. bot hell wa. gov/surfacewater
1City of bynmwoddwww. |l vynnwoodwa. gov/ Home
T1King County FI oohdt tCosn:t/r/owwwD.iksitmdeccaunty. qov/ ser
wat-&am-dand/ f | oecdointrydcdddi sdd i ct . as px
TKing County Wastewat @&t t pPseadat mevwt KDingic®iufmny . g o\
wtd. aspx
Thanks to Cascade Water Alliance for provilding t
student packet s: Ecosystems, Watersheds, 4nd Hum
vi dittt:ps: / / cascadewater. or g/
This unit supports NGSS Performance Expectlati ons
suppor-i2ngnKegrated Environment al and Sustlainabi
the bottom of this page. Teachers will bejJsuppli
emailed to families, or teachers may print] and s
Students will begin with an overview of odr stor
own solutions to stormwater problems. Students w
wastewater system and how access to sanitdtion v
wi || |l earn the importance of communities \10rking
I f you have any further questions or conce¢rns re
Coordi nianfoor@mat ur.evi si on. or g
Gr adels2 9
Supports NGSS Perf or mbBE SSZEH $ESCSIBaH SE & 158, :
HSESSBHSETSILHSET S&
Gr adels2 9
Day-Sit or mwat er Basics
Day-Bngineering Stormwater Solutiops
Day-GBreen Stormwater Ilnfrastructure
Day-Wastewater Basics
Day-35t ewardship
Stay connected with Nature Vision! FoljJ ow us
9 000 y
PN = KING CoU NTYLﬂK"‘SCW"W o ature
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https://www.auburnwa.gov/city_hall/public_works
http://www.bothellwa.gov/surfacewater
https://www.lynnwoodwa.gov/Home
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://cascadewater.org/
mailto:info@naturevision.org
https://www.nextgenscience.org/pe/hs-ess2-5-earths-systems
https://www.nextgenscience.org/pe/hs-ess3-1-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-6-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ets1-1-engineering-design
https://www.nextgenscience.org/pe/hs-ets1-3-engineering-design

PARENT/ CAREGI VER OVERVI EW
Human Systems
9tdh12t h Grade

Wel come to Nmtsautredeé&ntsi macket for home wus Natur
environment al education nonprofit organi ation
| ocal greenspaces -1drhogead@0s0D00e Pre Keaclh year
Snohomi sh Counties. We are excited to be Jofferi
directly to students at home!
This packet is designed to be completed dver t
focusing on a different aspect of envirornmenta
of these materials can be completed indegdgenden
i mportant to provide background informatijon fo
compl ete or answwee iqgnucelsutdieodn st.hewWebasi c | eafning o
day along with some vocabul ary.
These materials are provided to you by Cijty of .
Lynnwood, and grants from King County FIl dod Coni
Wastewater Treatment Division. Learn morg about
fCity of AubhurtmpsUt/i/lwiwvtwi.easu:bur nwa. gov/ ci tjly _hal |/
fCity ofhtBtog:h/e/l wWww. bot hel |l wa. gov/ surfacgqwater
fCity of bynmwoddwww. |l ynnwoodwa. gov/ Homje
TKing County FI| oohdt tCosn:t/r/iowww.iksitnrgeccaunty.Jgov/ s e
envir onmeanntb/awadt/efrl o ecdoinntzydoidldi sd ad i ct . as p X
fKing County Wastewat éit tpseadat wewt KkDingic®puaoany. go
dnrp/ wtd. aspx
Challenge yourself to post all the thingg you al
prevent pollution and protect our water!
fCity of Aubur@aulbtuirlnivtai easn:d Tangc |l ude t he Jhasht ac
fCity of Bothell: amdy i@Bcoltuhded |tWaedSha s ht 49
#Puget SoundStartsHere
fCity of LyrmaiwoomdvoodOdA and include the Jhashtag
TfKing County Fl ood @oinng®@dunmtiysONRR t: Tap
fKing County Wastewater Treatment DivisjJon: Ta
Thanks to Cascade Water Alliance for providing
packet s: Ecosyst ems, Wat er sheds, and Humdgns and
https:// cascadewater.org/
Pl ease contact info@nhaturevision.org jJwith ar
Stay connected with Nature Vision! Folfl ow us
000
NOTE: Students may require support in readfjng di
tasks.
Unl ess otherwise noted, images courtesy of |
2
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https://www.auburnwa.gov/city_hall/public_works
http://www.bothellwa.gov/surfacewater
https://www.lynnwoodwa.gov/Home
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://cascadewater.org/

PARENT/ CAREGI VER OVERVI EW: DA
St or mwater Basics
Background | istormatdiram:ns and sewers a bot h sy
have bui |l twattoe rma nhaogweeuvnecrt,i otnheiyn very dif Nerent w
i mportant to know the differences betwee\n t hese
stewards of our waterways and earth.
Learning Obtedeintess wi l | l earn about the Jdiffere
goes through a storm drain system and wafer tha
They wil |l understand the path tha water] takes
nei ghborhoods to | ocal bodies of Water. . astl vy,
behavior can i mpact the health of water podies
Main Activity: Stormwater I nvestigation
fOvervbewdents take a walk around their Jneighb
data and draw conclusions about the efflective
their area
fParent/ Car egRrveevwi dfeaskwssper vi si on and acclompany
their walk
Optional Activity: Puget Soundkeeper Strptegies
fOver vbewdents read about® atratagiesgan1zkebpm
Puget &owatder healthy and answer questifons
fParent/ Car egNoreag Tasks
Optional Activity: Stormwater Stewardship Chall
fOvervbewdents complete a daily stewardghip ch
prevention
fParent/ Car eglifvepgoslaaisklse help the studelnt shar
medi a
oy kd it
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PARENT/ CAREGI VER OVERVI EW: DA

Engineering Stormwater Solutions

r matoironwater i s not
water . I't is impo
e so it does not
olutions to the
ves will analyze
their own system
Main Acti vity: Engineering Solutions
fOvervbewdents | earn about various solufgions f
contamination, explore how they are similar a
stormwater solution
fParent/ CaregNoreae Tasks
Optional Activity: Choosinq a Solution fpr Your
fOver vBewdents choose an engineered sol gtion f
and write a |etter advocating for theif commu
fParent/ CaregNoreag Tasks
Optional Activity: Stormwater Stewardship Chall
fOvervbewdents complete a daily stewarddghip ch
prevention
fParent/ Car eqglifvepgoslaisklise, hel p the studelnt shar
medi a
4
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PARENT/ CAREGI VER OVERVI EW: DA
Green Stormwater I nfrastructure
round | mnfmomom I SSUE
ing our stor wor kin
ous surfaces aning,
de bioswal es el s, r
are collect rmwat e
Learning ObBtedt s of (
communities and je our
Main Activity:
TOvervBewdents engineer a solution to ejcess r
GSI , how it works, and the role nativel]plants
exampl es
fParent/ CaregNoreag Tasks
Optional Activity: GSI Video
fOvervbewdents see some of the real worlld exam
region today and how they compare to tReir ow
fParent/ Car egRrveevwi dlea sgkesr mi ssi on and techlni cal ¢
conducting research
Optional Activity: Stormwater Stewardship Chal/l
fOvervbBbewdents complete a daily stewardghip ch
prevention
fParent/ Car eglifvepgoslaaisklse help the studelnt shar
medi a
kg
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PARENT/ CAREGI VER OVERVI EW: DA

Wastewater Basics

Background | mfiommatwi am: st or mwat er, one \Nof the i
environment is the management of our wa ewat er
comes from drains in our homes. Wastewat\er i s
piped to the Puget Sound
Learning Obtedeintss] earn how our wastewaljter sy:¢
be handled by that system, and what they] can do
wi || |l earn how our wastewater system differs fr
di fferent systems, or do not have access]to was
Main Activity: Wastewater Debate
TOvervbewdents explore both sides of angj]issue
wastewater infrastructure is needed fonq the C
fTParent/ CaregNorre Tasks
Optional Activity: Sanitation, Treatment] Access
fOver vbewdent s wil |l design a solution tq manag
with |ittle access to running water
fParent/ CaregNoreea Tasks
Optional Activity: Stormwater Stewardship Chall
fOvervbewdents complete a daily stewardghip c¢ch
prevention
fParent/ Car eglifvepgoslaaisklse help the studelnt shar
medi a
vk
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PARENT/ CAREGI VER OVERVI EW: DA
St ewardship

Background | stewmaatdisdhn:p i s how or the
Sometimes this means taking dir n to so
means that we can help solve a y encou

the issue as well. The way that reat ou
i mpact on the environment and t of peo
Learning Obbfedeintss wi | | understand the importar
natural world by | earning about some of fhe wor

to help make our water bodies cleaner anfgd heal't
Main Activity: Creative Writing

fOvervbewdents will create a piece of wnqgqiting
encourage others to care of the naturall worl d
fParent/ CaregNowree Tasks

Optional Ac#6i vint W:0 uWh &to me

fOver vbewdents explore the various cleanqers an
in their home, researching if they conffain po
there are gentler solutions that can bgq used
fParent/ Car egRrveevwi dlea sgkesr mi ssi on and techlni cal ¢
conducting research

Optional Activity: Stormwater Stewardship Chall
fOvervbewdents complete a daily stewardghip ch
prevention

fParent/ Car eglifvepgoslaaisklse help the studelnt shar
medi a
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AUBURN

PARENT/ CAREGI VER OVERVI EW: VOCA
DAY 1
Catch MMagiesmervoir for collecting surface\draina
Poll uRastbstance that makes something (such as
unsafe
Storm Amaiomt si de drain that carries wate from
Wat er rHEixncoefsfs: water draining away from | apd or b
water that drains off of your driveway
DAY 2
|l mpervboes:not all ow water and particles Jwithin
PerviAlulsowi ng water and particles within Jto soal
I nf i [Wataetre : on the ground being absorbed bl the s
I nnovaltniwoel: ng new and original methods
Dr ain ,%od:ekmgn that goes directly on the [pipe tc
catching trash
Water Aokhdsign that floats and coll ects tfrash t«
goes to | arge bodies of water
Ul t-Staor m Dr aiAnsFEFolrmeat er solution installjed dire
catch basin to filter stormwater runof f
DAY 3
Bi oswAl ehannel filled with vegetation to Jboth d
Green Stormwater Sbhutasnsutbusénpr mwater ijssues
natural worl d
Native Plamts:that have evolved to grow ijn a pal
Rain gar sehm:l | sw,apkrawlgarden full of nativle plant
water
Rain ba&rirmllsair to cisterns, used for coll pcting
Per meabl e pRaavveemeenntt: t hat all ows for water]j to pas
DAY 4
Bi osoFeds$ilizer made from human wast e
Di gesAreeea where biosolids are created
Engi nePecrosp:l e who design water systems
Membrane Fillters:that remove bacteria and 99% of
Mi croteed bacteria that help to break dovwyn part
Settl i niyghearaenkt:he | i ght and heavy parts off] wast ew
Treat menWhepranobur wastewater is cleaned HQefore
Wastewdther water that comes from the draifs in o
FOGFats, oils, and grease from cooking thlat can
DAY 5
St ewar d&Gahriipnng f or the world around us; bef ng a p

8 kg o ure
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http://onetruckeeriver.org/2019/03/rain-rain-go-away-in-the-storm-drain/

Diagram of an Open Stormwater Sewer System
30! i 520

Sourhktetps: // www. bellingpbammacksfgpdgpad mthe m ugpadiaa re df

What can you do to help the different sydqgtems s

fLet only rainwater go down storm drains
TAvoid littering
fRepair |l eaks in your vehicle (i.e. oil,} antifr
fRecycle motor oil, and properly disposefj of haz
fPick up after your pet (scoop that poop|] and th
fDo@d@ pour paints, cleaners, or househol d] chemigc
fUse the commercial car wash ineteddi oéwpmwnshing
fUse compost instead of chemical fertilizers
fNever pour anything into a storm drain
fPl ant rain gardens and native plants

Vocabul ary

Catch :MMagiesmervoir for collecting surface dJrai nage
'l uhasmtibst ance that makes something (suc as ai

Po

Storm dmaiont side drain that carries water |ffrom ne
Wat er rBixncoefsfs: wat er draining away from | and or bu
that drains offhaf ¢goarnsirovewafy your driveway

11
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https://www.bellinghamma.org/department-public-works/pages/stormwater-information-updated
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Nei ghborhood St oMomkastheretDat a

When going outsi daec ttipvlidegmsekl eatne atdhuilss Y ouwaccjompany
Take a walk around your neighborhood or evpn just
gui de, davtlhl eod draw conclusions about stormwater
Name of neighborhood/city: _________ _____ L______
Number of storm drains/catch basins on you bl ock
Where do the catch basins appear to be |l ocpted? |
Have the roads, cur bs, and sidewal ks been Hesigne
basins? How?
How effectively do the storm drains in you neigh
l eads you to draw this conclusion?
Number of sewer covers (also known as manhpl e cov
Have the roads, cur bs, and/ or other surfacpkps been
sewer covers than the catch basins? How? Why do vy
Ot her evidence of stormwater management thpt | ha
all that apply):

Wetl and

Water retention pond

Rain gardens on private |l and (yard)

Rain gardens on public/city |l and
Do you see any problems in your neighborhopd that
properly?
I f so, can you think of a solution to the problen

13 Lﬂ

crrvor * — King Count
AUBURN 2= |2 LYNNW OO B KING COUNTY RalECoounty d— =\ Tature

wesieron EREOCENIOL i e CASCADE SN

City of Bothell’



City of Bothell

Optional Activity
Puget Soundkeeper Strategies

r . . . -
One organization that is working to keep Pljuget Sc
Soundkeeper Alliance They work with scienftists,
monitor and care for the & esade hwoodt uthhee yPluglet Sour
\,
Mat erWal sing utensi |l
Bel ow are their three main areas of focus:| (1) mo
civic engagement, and (3) education and stpwardsh
pages covers their action strategies and the i mpa
Sound Read this text, t hen answer the f ol owi ng
fHow do you see each of the strategies of JPuget

wor k with stormwater runoff?

fln what ways has Puget Soundkeeper Alliarfgce i mp

devel opment ?

fWhat actions are Puget Soundkeeper Alliarfce cur

stormwater runoff ?

fHow is Puget Soundkeeper Alliance encour gdging e
fWhich of these areas do you think are mogt effe

pursue? Why?

Strategies
iWwe accomplish our mission by actively patrjolling
Clean Water Act, engaging with businesses,]lgovern
and pursuing strong policy and proactive splution
Monitoring and Enforcement
Puget Soundkeeper is on the water every wefpk, yea
tributaries | ooking for illegal pollution pnd enf
polluters into compliance with the | aw and]Jrepres
Policy and Civic Engagement
Soundkeeper i s deeply engaged in conversatjlons ar
Sound, and we strive to provide the best apd most
tackle complex issues that need thoughtful]soluti
Education and Stewardshiop
Soundkeeper partners with businesses, govefnment
enters Puget Sound. We work to raise awarepess an
the waterwaysowe call home.
14 I
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Educati ®#mearedti on
The& emuch that individual <citizens can do §0 help
Much of the contamination that washes into] Puget
actidliawesfertilizer, pet poop, oil and gr g¢ase fr
chemicals, pharmaceuticals and even cosmet]jcs sho
Soundkeeper wor ks wknwi rkegn Bp€GQ StSoe rge tl it ke ord out
the problem of stormwater and how &Gdedprwvoimatphéd can
t hai nWi se pwhdgrhamf fers rebates for homeowphers wh
targeted areas and talked to thousands of ol unt e
stormwater issues.
Current Actions
Soundkeeper currently monitors water qualify with
condsatrsyeys of sal mon i,whLohgfel hewavClitgeknpacted
pollution. These activities engage Iocal repsident
provide information to scientists trying tp quant
and come up with solutions DSadiu nRirkiepe peeard aDrpiov e ar t
awa-wdnning regional campaign to tackle the] probl e
seven million quarts of oil and other fluifps onto
After reading the text above, answer the fplIlowin
fHow do you see each of the strategies of JPuget
work with stormwater runoff?
fl'n what ways has Puget Soundkeeper Alliarfce i mp
devel opment ?
(Questions continue on next page)
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http://www.envirostars.org/
http://www.ecoss.org/
http://www.700milliongallons.org/rainwise/
https://pugetsoundkeeper.org/2014/11/18/longfellow-creek-salmon-surveys/
http://www.fixcarleaks.org/

1 What actions are Puget Soundkeeper Allianfqce cur
stormwater runoff?

fHow is Puget Soundkeeper Alliance encour dging e
fWhich of these areas do you think are mogt effe
pursue? Why?
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Why do youlkonsi det
Stakehol d Na me f;;éuﬁrg§1 this perdqpn a
stakehol qgr ?

St akehol der #1:

St akehol der #2:

St akehol der #3:

St akehol der #4:

St akehol der #5:

St akehol der #6:

To share your work, post your chwitkRnagyr ssoylFfracebo
other people in your coﬁmmfucmnggtciatm feqar@najomonéviDo
post ! Do you live in Aubur , Bot hel | | Lynnwood, 0]
city or county group bel ow They want to sgpe all
cl ean!

M f you Ilive in City of Auburn: Tag @auburjnwa an:¢
M1 f you live in City of Bothell: Tag @Bot hlel | Wa U:¢
#Puget SoundStartsHere

M1 f you Ilive in City of Lynnwood: Tag @LynnwoodW:
M f you live in King County: Tag @KingCount yDNRP
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DAY 2

Engineering Stormwater Solutions
Qur <cities and towns wusually contain ma areas
These mat eémpetl @winmusslo not absorb water. EvVerythi
absorbed by the environment or that fall on an
rainwater to a storm drain. This includedq pol |l u:
sedi ment, etc. which find their way into |the st
stream or water body. |l mpervious surfacegqg al so |
increases the flow of streams. The high rate of
pollutants and also contributes to erosidgn, | an
Per visouursf aces, or areas with grass and so} | t hat
ground, generally help control water and Jhelp f
area has pervious or impervious surfaces |has a
through the environment and whether it pijcks up

40% evapotranspiration

10%
runoff

25% shallow - 10% shallow -
infiltration P infiltration F
25% deep 5% deep
infiltration infiltration
Natural Ground Cover 75%=100% Impervious Cover
udr g/ gl os s
Storm drains are important to prevent fl doding
cannaotf i lithnt @t e he ground.
Now that we know why sto&mtddraknabaue amfjewt pnol
storm drains could cause. Our stormwater Jdoes n.
pollution into the nearest body of water.] Any |
roads and driveways can end up in a stor dr ain
trash, dead | eaves, and soil can al so bl ck sto
t hrough, which | eads to flooding on stredqts.
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http://www.stormwater.allianceforthebay.org/glossary-of-terms/impervious

Today, we will be I bopkRownwgtohweilonsetadi the\sentstor
pollution probl ems. Each of these soluti ns has
which system is the correct choice for ajlcommun
cost ease o0 installation nd maintenan

Sourhtet: d: / / www. pl anhi-y dsedematrghator g/ have

Anot her solution that pdrogilre Ahaorka i margetcikgd i calal e

that has been fitted to the mouth of a stfjorm dr

washed into the sysTtheins adfetseirg na craaticnhsetso rtmm.ps h t ha

emptied. These materials are then thrown Jjaway,
it

Sourfictet: s : / [/ www. abc -0n68 © /[ d-8 & eklewi snfpChll 5 b i oth a levs r-b v
storm/1119062662nw=0
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http://www.planhillsborough.org/have-you-seen-a-water-goat/
https://www.abc.net.au/news/2019-06-09/drain-sock-kwinana-pollution-solution-takes-world-by-storm/11190266?nw=0
https://www.abc.net.au/news/2019-06-09/drain-sock-kwinana-pollution-solution-takes-world-by-storm/11190266?nw=0

Anot her solution involves instalUlitiSdgaoa mf\
Drain Firlbmeté&®e company GEI Works. This s
sedi ment and filters out oil and other c
Sourltetps: /-bwwwi srbtcom/stormdrainfilte
Vocabul ary
| mpervboes: not all ow water and particles w
PerviAlulsowing water and particles within t¢
I nf i IWataetre:on the ground being absorbed by
Il nnovaltniwoel:vi ng new and original methods
Drain Aod&sign that goes directly on the pil
Water MANodhesign that floats and collects tr
| arge bodies of water
Ul ttStaor m Dr aAnsEblrment er solution install ed
basin to filter stormwater runoff
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https://www.silt-barriers.com/stormdrainfilters.html

