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W 4 Pellifisuig 1 eVerywier
- Water is a mountain lion sipping from a streamn, fog rolling in on a hot summy
*winter storms rolling logs down the Carmel River, Mtjhterey?m growing tall

Water is used to make alinost everything. It brings us sweet juicy strawberries, i
in the garden, grass for the soccer field, clean clothes, 2 warm shower, a bowl of noodle:
~water for the fire house, a refreshing drink. ‘

For millions of years, water has traveled from clouds to the ground, down small creeks into
our rivers, and into the Monterey Bay. Water shapes the land as it travels, creating the valleys
and lagoons of the Monterey Peninsula,

Every single minute, water 1s being pumped out of the ground and the river so we can use it.
We use water for alivost evernything we do. et
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Water is two hydrogen (H) atoms and YOI b s ; : y e : ‘i‘:&;}; .
one oxygen (0) atom bonded together as '\ ‘ ﬁ\ ; AENE -
one molecule H20 in scientific terms, q e " ‘

Mohterey

Fog is our friend! If there was no fog there would be no
Monterey Pine trees. Aboul ong-third of the year fog helps
keep our trees alive. Fog gathers on pine needles and drips
to the ground to feed-the trees’ roots. Especially during
summer, fog gives our trees the water they need.



The Water cYcle

Energy from the sun drives the Water Cycle.

Evaporation: The sun heats the water and turmns
it into water vapor, a gas, which rises into the
sky. A drop of water from a wet towel is made
up of millions of water molecules of H2O that
separate from each other 1o rise up and then
Join trillions of other molecules in the air.
These other molecules may have evaporated
from the ocean, grape vines, streets, or maybe
even from a dog’s tongue.

When sun or heat touches the
surtace of water molectiles, they have
too much heat energy to remain close
together. Even at low temperatures
they drift apart and become gas. e
This is called evaporation. V

Condensation: All that water vapor from the
ocean, the towel, the grape vines, wet streets,
and dogs’ tongues cools and comes together on
little dust particles, forming clouds and fog.
Cool air causes water to condense.

Berween 0° and 100° warer < » N Precipitation: The water droplets in the clouds
molecules are weakly bonded —~ 9 ); $]  grow bigger. When the clouds can’t hold any
together. They move and bump i 4 more water, the water is pulled by gravity and
hike a class full of kids rushing out s | falls to the earth as rain (precipitation). Some of

a door. When liquid waler reaches e ) ~ the water falls on the Monterey Peninsula. The

100" (212°F) it bails and rest 1s carried toward the Sierra Nevada and

becomes a gas, beyond and beyond. If it's cold enough, the

‘ droplets beecome hail or snow,

Mofiterey Peniisola Water Math

The weight of 2 mountain lion is about 150 pounds. How
many gallons of water would it take to weigh as much as a
mountain lion?

150 pounds + & 34 pounds per gallon = gallons.




Water on the Sur{iace‘
Trace the “?fg%é,fis ;?@ water molecule

fram the fop of ms‘ Carmo! River Waiershod to Monterey Bav.

Creeks, Rivers afid ﬁ? derEound Lake  most of the water that travel
down streams and rivers ends up in the Pacific Ocean at Monterey Bay. Some of the
water seops into the ground where it gathers in underground rock layers called aquifers.
This is something like the way a sponge holds water. Everyvone who lives on the Monterey
Peninsula gets water mixed from rwo sources: the Carmel River and the Scaside Basin Aquifer.

Watershe

d A watershed is the land area drained by a river. If rain falls anywhere in
the C armel River Watershed, from the top of mountains down to your school
yard, gravity pulls it toward the Carmel River. In a similar
way, the hillsides of Fort Ord and Toro Park drain into the
underground Seaside Basin. We get about 70% of our
water from the
Carmel River.

- Look on the map on pages
8 through 11. Name some creeks
‘that you can see.

Go for a family walk along the Carmel
“River or a creek. Watch how sticks travel in
the watcr Do they travel faster than you can
walk? Look for animals and animal tracks.

They have visited the water to drink.

Montel ey Peniisulg Water Matf)

Water doesn’t travel in a straight line down a river. It twists and bends. Water in the Carmel River bends its way

for 36 miles from the mountains down to the ocean. [t takes a water drop about six hours to travel 36 miles

during a big storm, How fast is the water traveling in miles per hour (mph)?
miles + hours = miph.

On a summicr day, when it hasn’t rained for a while, the trip could take 120 hours (5 days). How many miles per
hour is this? miles + hiours = mph.
(The answer is s less than | mph and can be written as a fraction’ ora decimal))

imﬁ: Compare these speeds to how fast you walk. (If you walk 1 mile in 1/2 hour, you are walking at 2 mph.




Water i the @round

vel frum the soil and fmm thc: boﬂums of rivers down into
fer. This is Ld“t..d ‘groundwaler recharge. Water in aquifers is
usualiy found in the spaces between sand grains, holes and rocks.
These holes let water travel into the sandstone. Layers of \Ja_\f
frap water on top because water does not travel through clay.
Clay creates the bottom. and sometimes the top of aquifers.
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Aquiker Storgde
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Durmng the winter, when
therc is Iots of ratn, we also
divert excess water from the
Carmel River aquifer and
pump it over the hills inio the
Seaside Basin. This way we
have more water available
whet it is dry outside.

Groulidwater Rech!
The water we pump from Wcils could have fallen onto the ground last year, or it
could have rained down 2 million years ago, first rolling off the back of a wooly mastodon.
The travel time depends on which path the water took through the ground to our wells.

Dafiders to o Grovndwaler -

Overdrd& vceurs when groundwater is used faster than it is recharged. Only a small amount of rainwater
flows back into an aquifer. The Seaside Basin aquifers are in overdraft now and we need to fix that soon.

Seawater intrusion happens when saltwater sceps into the aquifer. When saltwater gets into the aquifer, that
part of the aquifer is contaminated and may never he used again. Fruits and vegetables can’t grow using
water contaminated by sall ... and neither can kids.




“The Carmel is a fovely linle river. Frogs blink from its bank and the deep ferns grow beside
it. Deer and foxes come to drink from it, secretly in the morning and evening, and now and
then a mountain lion crouched flat laps its water: " — John Steinbeck, “Cannery Row™.

How have we used the Carmel River i the Past? tlow do we use the Carmel River todgy?
Look at these pictures of the Carmel River from different times in history. Mark the activities on the pietures with

a letter from the Water Use Code. For example, put an F for food source next to the people fishing, There are
many corret answers. Discuss your answers with others.

Water Use Code
B Drinking and cooking water P Power - saw mills, paper mills, water turbines
{ Transportation W Washing — clothes, bodies, dishes
?\, Recreation — play, sport G Other needs — carrying materials or waste
' Food source — fish, livestock, irrigation H Manufacturing -- making products using water

Wative People
The traditions say that native people have always been here. Archaeologists believe that native people have
been 1n California for at least 20,000 years. They lived in the Carmel and Monterey areas fishing and hunting
and gathering nuts, berries and bulbs for food.




1603 to 1785, Spaniards bf‘iﬁg water fofy the Cartel River

Spanish explorers named a stream :
“El Rio de Carmelo” (the Carmel
River). In 1770, Father Junipero
Serra arrived by sea and was joined
with a Spanish army group. But
there was very little water to
irrigate crops, so food was a
problem. Between 1777 and 1783,
the Spaniards and native people
built an irrigation canal.

1885 {o 1948, Bui c{zi}g dams to help the community 4fow

The Monterey Peninsula really began to grow in the

1880s. Fishermen and their families settled here,
beeoming the largest source of jobs in the arca. The first
tourist hotels were built, and people began coming
down from San Francisco. As more pcoplu moved to
our area, more drinking water was needed. With no
dams on the Carmel River, water runs to the ocean in
winter, but there is no way (o store it for usc in dry
months. In 1883, Chinese laborers built the first known
dam and placed an iron pipe down Carmel Valley and
around the coast to Manterey. In 1921, the San
Clemente Dam was completed just upstream of the
original dam near Carmel Valley Village. In 1948, Los
Padres Dam was buiit near Cachagua with mules and
Jjust one bulldozer.

The Carmel River is our community’s main
source of water. But we need to use the river
carcfully. Steethead trout and frops could lose
the habitat they need to survive. Gravel has
been added o the river bed to help steethead
spawn. Pebble Beach golf courses use the
reclaimed water instead of fresh water.
Rescuing stranded fish and improving their
habitat is improving their lives. The commu-
nity is developing projects like a desalination
plant to serve our area. Also, new wells are
being created in the Seaside Basin. Together,
these projects will reduce the use of the
Carmel River in the future.




flow much raitwater cah we use?

This is a picture of a rain gauge. A rain gauge measures how much rainwater falls
in inches. Each dark line equals one inch of rain.

On this rain gauge, you are going to divide the county’s annual rainfall into four
different parts. Each part will show a place where rainwater goes—runoff,
evaporation, groundwater, and human use.

sure aiid Color
iie;'? at th?b?tt(;cgmgnd fill up the rain . HOnterﬁy PeﬂfnSUld '

i fuman Water Use

30

25
Measure 5.5 inches. Color this part of the
rain gauge blue. This water is called runoff
because it runs off into rivers, creeks and
storm drains and then to the ocean. The
fish, amphibians, and other wildlife use

this water to live.

20

15 Add on 13.0 inches. Color this part of the
rain gauge green. This water evaporates
from the ground and plants. Plants in the
wild, on our farms, and in our gardens use

10 this water to live. : 11,247 ACfe—FéeUYear 6r AFY

Add on 3.0 inches. Color this part of the ) Industr ial/Commercial — 18%
rain gauge purple. This water travels to = 3,203 Acre-Feet/Year or AFY
groundwater aquifers. We are pumping B! Golf Courses - 12%

more than this from aquifers each year. 2,152 Acre-Feet/Year or AFY '

Public/Other — 7%
1,096 Acre-Feet/Year or AFY

~ How many total inches of rain does the
Monterey Peninsula get in one year?
inches

Total = acre-feet

Large amounts of water are measured in acre-feet. One acre-foot is the area of an adult soccer
field covered with one foot of water. Monterey Peninsula uses 17,698 acre feet of water
each year. If this water was spread over all the country, we would be standlng
in 212,376 inches ofwat

‘ twhat if it wasn’t spread out? Imagine a fifty story building covering that socc
; ﬁeld Each story is ten feet tall. So you have 500 acre-feet for one buildi
(SO stones X 10 feet/story). How many building would it take
hold 17,698 acre-feet of wate

17,698 acre-fee ‘-I-\SOO acre-feet per building =
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thizy move 1o the peean to live oF 3 vess oF mare, g adules,
they retwrn again to the Carmel Biver

Ao Sicelhead retumn upstream from December to May 1o their hzrﬂmhw;‘ o by and
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ISl e Fish traveling upstream h’&""ﬂ‘md the San Clemente Dam must jump up & series of
HIE sl thiat beadd B4 Tee o the m;; o thae Dram,
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amed Wildbife Service and Califormia American Wat B .
Er:matnml of Californis Red-legged frops during the heat of summer. Water releases from San Clemente Bam
Pspecifically to improve breeding conditions For the mative California Red-legged Frogs, At the same
npany s removing noe-pative predators, specifically the Bull Frog,

ﬂnl? in a F::w pl aces UI] 1h§-3 _an.mmi Lahtomm

i blne burterily beeame one of the fiest ingects to be

an endangered species, Smit blue butierfly depends
f*pia’m& Coast ’md Dyuma Hucl_u. E‘E&t dunmg all stapes

wheat Flowers. Frmﬁnﬁg ths’-‘: bu; ALY hmt is necessary
terflics alive,
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tlow much water do You use each day?

iSﬁmaie how many dalons of water You vse i g dgy. gallons

Example: Use this chart to calculate your water use indoors by tallying your number of uses in one day.
If you flush the toilet 4 times per day: 4 flushes x 3 gallons per flush = 12 gallons

Your Dai

f Uses

Drinking __ drinks X
Cooking _meals - X
Washing dishes vb,y hand

Dishwasher

Toilet ___flushes X
Hand washing | __ washes g X
Showers f*_s:how’ersi |
Baths | ‘ ﬁ_bathé X
Teeth brushing __brushings X
Load of laundry* . loads X

Other - : : X

[y Thdoor Water Use

0.1 gallons per drink =

.2 gallons per meal =
5 gallons per day ‘ =

4 gallons per day =

1 Conventional toilet: 3.5-5 galls per flush
High efficiency toilet: 1.28 galls per flush

1 gallon per wash ‘ =

X T Older shower head: 3-8 gallons per minute
High efficiency head: 1.5 gallons per minute

- 25 gallons per bath

0.5 gallons per brush =

T Standard washer: 3545 gallons per load  _
High Efficiency washer: 15 gallons per load

* Divide weekly loads by 7 days to get number of daily loads.

T Find out whether your house has conventional or high efficiency.

Total

Cotnpare Your total calculation with Gour estimate. tlow close were You? \\

flome Activity. Check Your Water Bill

Your water may be measured in “units.”
I unit =789 gallons. Divide your family’s daily water use
by the number of people in your family.
gallons per day for family

+ people in family
= gallons per person per day

Does 1t match with your daily total?
Remember, the water bill includes outdoor water use.
How does your use compare with the Monterey Peninsula
average use of 75 gallons per person per day?

Water Use per Persof per Dgy

Fill in the bar graph with your daily total.

100—= 2
— [4p]

o fa
75= £
- Q

= o

50 = >
=
25 = £
O

=




Savmg, Water at flome

Eé Jﬁ the %J@i{’f savifld, gelivities Upat Yo iy ¢
?ﬁ 5 (gﬁ(gé"‘g aroufid activities that your Family wants '*f}sis’%éf%

Water your Use a Use plants
yard and shut-off nozzle that require
outdoor on your hose less water.
plants carly when washing
or late in the cars,

day to reduce
gvaporation,

e S
e
Mulch v /
around |
plants to Get an Energy
hold waler Star labeled
in the soil. washing
machine.

Wash only full loads.

. Turn off sink
Turn off the b OFF - )
or while = faucet while
water while Z-f scrubbing
w -
soaping dishes
hands
. and
and brushing }
= pos.
tecth,

Replace old Use a broom,
toilets with Put faucet nat a hose,
ultra low flush aerators
toilets, on sink

faucets.

10 clean
driveways
and walkways.

Your idea , L , ; , -

Monterey Peniiisulg Water ract
Most of our water 1s used outdoors. Many people are
now changing away from grass lawns to use plants,
flowers, and trees that can live using very little water.
And they are pretty, too!




Preventing, Water Pollution

E %@ég st fow water can Eé;%" fzf‘ﬁ}
'ﬁf?é the purple words i the paradraph. LAPE

RN

e T

T, dmma!s If &he Wdie’ 18 too my ater agenc‘:i ’*-hdw: o :.lop

) e pumping until the waterb 5. mni ami Lhemxmiw fwm building

‘. : pro_;ects mtrates fro

’ H e fxrg sg

Take any chemicals (house pmm, wlvcms, cleaning products)
that you no longer need and used batteries to our hazardeous
waste dmposa! site. For more information, cal] 83]—384 33}3




Yes, it’s called groundwater. Most of the water used in Monterey County comes from the ground. Water from
wells could have been in the ground for a thousand years, or have arrived in last winter’s storms. For water rights
purposes, the State Water Board has categorized water extraction from the Carmel Valley Alluvial Aquifer as
“surface water.” Water coming from wells is usually clean because it has been filtered naturally as it goes through
the ground. Generally it only needs a little bit of chlorine added. Some well water also needs to be filtered with

carbon and sand.

This is an example of

- GROUNDWATER TREATMENT PLANT

FILTER |
. FINAL
FINISHING
TANK -

coal, sand, and gravel.

STEPS WHAT’S HAPPENING REASON
Well Water is pumped out of the ground.
Filter Water is run through layers of anthracite This removes any remaining particles.

Final Finishing Tank | Chlorine and phosphate is added.

Chlorine kills any harmful bacteria.
Phosphate prevents pipes from corroding.




from Your Draif to the Seq

We take showers, flush toilets;, wash our hands, boil noodles, scrub dishes, mop floors, and do the laundry. By the
end of the day a lot of water has gone down the drain. The used water is now called wastewater and has to be

cleaned. In rural areas, wastewater is treated in septic systems. City or suburban wastewater goes to a wastewater
treatment plant. '

5l
4
S

In septic systems, micro-organisms eat the harmful bacteria in wastewater. The water is filtered through gravel and
soil and returned back to the ground and eventually to streams or aquifers. When septic tanks get full, the sludge is
pumped out and taken to the big wastewater treatment plant.

- WASTEWATE
» TREATMENT
" __PLANTS

LIQUIDS
1.
2.

Large materials are removed.

Sludge is the heavy stuff that settles to the
bottom of the tank. It is removed and sent
to the Digester.

Wastewater is cleaned by micro-organisms.
Final settling of solids.

Treated wastewater is sent over | mile out
to sea recycled on agricultural fields.




Redjonal Desalifigtion Project

Many people are .
worginpg 1§gether fora . Reg ional
new water supply called : Desalination
the Regional Water P‘i‘OjL’Ct :
Project. The main part ' ‘ _

of the project is a desali- Cﬂfﬂ-POT‘lﬁ’ its
nation plant, Seawater '
desalination is used in
120 countries around the
world for drinking
water.

What is
* {esalination’”

It meuns o take the salt
out of ocean water,
leaving only pure
drinking water behind,

——flow does it work”

Wells will go deep into the sand near the ocean near
Marina. Much of the salt and and sca life in this water has
been naturally removed by passing through the sand. 1tis not
yet ¢lean enough to drnk, but it s fur closer Lo dninking water
than if we pumped directly from the ocean.

Next, the salty water is pushed under great pressure through
membrane filters. This works hke a coffee pot: water mal-
ceules fit through the filter because they are smaull but coflee
grainy are bigger, so they stay behind the tiler. Your family
can drink the coffee, but vou throw away the coffee grounds.
Desalination is the same: the pure water molecules fit through
the filter and become a new water supply. The concentrated
salt {called brine} and other “stufT gets lelt behind and 15
disposed safely away from any fresh water supply.

Like other water in our community, the water then passes
through pipes and pumps and treatment plants, finally amving
at your home.
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Water for the future

We can help nature refill the Seaside Groundw&ter B sin by
reducing water pumped from it.

When there is little rain, we can still have enough water to meet the
needs for people, plants and animals.

It will help our Marina neighbors push back salt water that is leaking
n from the ocean, so their water remains clean and refreshing.




CALIFORNIA

AMERICAN WATER MANAGEMENT DisTrICT

www.californiaamwater.com

http://www.mpwmd.dst.ca.us
http//www.montereywaterinfo.org
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*“w&\ 7 This workbook is full of ideas to help you
. save water and protect our watershed.
g\‘ ;j .
™, 7 What are you going to do?
A suggestlon There’s room hére for
answerS\to the various qulzzes math L
0 a
problems, ‘atc Ve (your name)
pledge to conserve and protect our water
\.\ ;‘7 .
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Printed on recycled paper.
2 Recycling one ton of paper
b saves 7,000 gallons of water
’ ¥’ and 17 trees.

We thank the many Santa Cruz County water agencies, local
governments, schools, teachers and students who created the
“Our Water Works in Santa Cruz County” activity book for

granting permission for us to use their great work. We have
used much of their original work as the basis for this Monterey
Peninsula version. The Santa Cruz County activity book credits
author Vivian Gratton, illustrator Joal Morris, and designer
Gwen Toevs who are likewise thanked by the consortium of
Monterey Penisula water agencies and others shown here.




