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As FlouAITe hi water is in the oceans?
cl. 9/% C Ty 3% is fresh water.

- Water, water everywhere,
Nor any drop to drink

--Samuel Taylor Coleridge, The Rime of the Ancient Mariner
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If all glaciers melted today,
the seas would rise about 230
feet.
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® Swamps 11% 20% of all fresh water is in
e [ akes 87% Lake Baikal in Siberia.




Water storage in 7 Water storage in the atmosphere Condensation
ice and snow

Sublimation
f Evapotranspiration

Evaporation

= LT

Water storage
in oceans
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Horation &, transpiration

s - i

-

ORI muchs of the moisture in the

AESPRETE IS from:
== EVaporation (from water bodies)?
= ianspiration (from plants)?
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A large oak tree can
transpire 40,000
gallons per year.
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Water storage
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Saturated zone
{oroundwater)

Pores filled with water
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gRiiue or fal e?
C omgnra nants from oil poured on the ground
Willfoe: filtered by soll & gravel before

j‘geﬁ mg groundwater.
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GrougeiEiie

gIRIE or false?

Cofl Eclm ated groundwater can eventually
em_r.er urface water and contaminate. It.



AYINIES Groundwater can contaminate surface
When! the water level of stream, lake or
and'is at or below water table of aquifer.

\Wel f-—};'

Aquifer feeds
water to “gaining
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Figure 1: Gaining Stream b g | : stream.”



GIRINUE Or false?
Col er’r;'f"" ated surface water can eventually
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efomndwaterymyths Safacts™

Al T TLI_: ATStream, Iaké or Wetland can
sEtemnate groundwater if it is higher than
djECERt aguifer.

“Losing stream
28 feeds water to
Losing Stream aquifer.
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Sileiwater cools streams, fofpSaliiomss

—
S Vell®

< i Good @Fair @Poor
Stream locations rated as good, fair or poor in having temperature
conditions cold enough for healthy salmen, steelhead or trout.




o Rag| wa— groundwater:

e pollutants through
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= SHPISC arge groundwater,
s{'blllzmg stream flow
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SWELEr overuse
> Pollt] rjon (pestlmdes fertilizers, toxics)
| g' g _ramage
_;_,i DBevelopment, impervious surfaces
> PO ]julatlon growth
* Climate changes
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> \Weiieg uw- JS: 408 billion gal/day
SPETCaptas
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gal/day in 1990

(5 gal/day in 2000
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Eﬁ unt withdrawn from groundwater has
= |ncreased over time
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viaen or “our water use is hidden. How
uch x ter does It take to grow and

PIOCE 2 S a hamburger, fries & soft drink?
. O gallons
"..,r..,f__ ,::jb 1 000 gallons
-~ C. 1,500 gallons
= . 2,000 gallons
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> Toe Jrowa‘ di process a hamburger, fries &
SO err *takes 1,500 gallons

> To grr? the cotton for a pair ofi blue jeans
rrlg 400 gallens
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= 5[0 manufacture a new car and tires takes
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= ""59 090 gallons



http://ga.water.usgs.gov/edu/wups.html
http://ga.water.usgs.gov/edu/wups.html
http://ga.water.usgs.gov/edu/wups.html
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- QJaHrlchae uifer in western Kansas

— Weiigg onsumed 25 times faster than
reol 1shed

f;- rkal sas River no longer flows from Garden
— City to' Dodge City (=100 miles)

:;"" E-Drawmg geologic water 10,000+ years old
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> Callifogg |as San Joaqum
\/aHe/i_ groundwater
oLifle ng for agriculture

d subsidence of

_f__r 5 feet
~ between 1925 and 1977
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,_:,. ds using pest|C|des 720/0]0)

59 millien

14 million

41 million

_,__'f"-r*{aao 53 million
=~ Disinfectants 59 million
”'Any pesticides 78 million

EPA statistics, 2000.
U.S. Census: 281.4 million people, 105.5 million households.
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Az WirrEisE f__e'm'ot 'id'ely used pesticide?
= rJHrOJ('G top the list in both $ and volume

— r\grma ture: glyphesate (Roundup) was top
8 *9*0 million pounds)
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_ ‘Home & garden: 2,4-D was top (8-11 million
fZTi- -pounds)

-

EPA statistics, 2001.
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*_1_.‘1C|de properties
’§0|I properties
~ — Site conditions

— Management practices
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PR alie major sources of nitrates in
JieuRowater?
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AVl OF m_l:. ate SOUNCES:
— r@fFJJJ/r-F (agrlculture and heme use)
anlmal waste (septic systems, farms)
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Veryssoluble in water
> rliejn] OJ ntlal to migrate to groundwater
isks, especially for babies
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SAVNSES fm ded to gasoline to make it burn
Hore cl anly & efficiently

- fr)r&ﬂ quwes reformulated gas (RFG) In
-zl s ‘with highest ozone & smog rates

]_VJTBE IS common additive in RFG
-PPotentlaI carcinogen
® Banned in California since 2004
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> FoUgieRigRes: nta Monica drinking water wells
- Walls org} Ided halfi of city’s daily water demand

> O] rggje nave removed:
=346 million gallons of contaminated gasoline

L __ ._

—:r.: == §Zl 000 cubic yards of contaminated soil
~ 6,000 pounds of MTBE

E—

- & $3 million/year for replacement water
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SMENUS 15 [esing ever 58,000 acres of
WEBEN ch every year

~1n \/\/‘EL_ mgton development has led to:
ﬂ@ 98% loss of estuaries & wetlands in
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~= voastal urban areas
70% loss of tidal wetlands in Puget Sound
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INPETVIOUS SUITACES

o —

i

IGPETVIOUS) urfaces include:
Inlrlm, roofs

— r{orm parklng lots

erely compacted solil

- o
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= :"’What are some environmental impacts

-—-t_.-l---

~ of impervious surfaces?
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IPETVIOUS sulfaces
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ASENVITonme entallimpacts include:
— %rlw ae groundwater recharge

= gle rﬁ ed stormwater volume
WEased water quality (runoff)
”—- _J.H:Bamaged aguatic habitat
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40% Evapo- :
transpiration 38% Evapo-
transpiration

g

10% Runoff 40 Sdnoll g
25% Shallow 25% Deep 21% Shallow * 21% Deep
Infiltration Infiltration Infiltration Infiltration
\ 4
NATURAL GROUND COVER 10-20% IMPERVIOUS SURFACE

35% Evapo- .
transpiration 30% Eyapo—
transpiration

55% Runoff

30% Runoff

H ‘
20% Shallow » 15% Deep 10% Shallow 5% Deep
Infiltration Infiltration Infiltration Infiltration

75-100% IMPERVIOUS SURFACE

35-50% IMPERVIOUS SURFACE




eliation grewt

CHART 4

Projections for King County Population
2002 High

22 2002 Intermediate

2002 Low -~

214 _ _ _ 1995 High i g

20 1995 Intermediate Lo

— — — 1995 Low T o

Millions
\

1.9 -
1.8
1.7 -

1.6
1995

Source: Office of Financial Management
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> ()2 JFEE agse per decade in PNW
2 NWY vvm e rs are 2. 7°F warmer
A SS freshwater flows to Puget Sound

= Ji) Jess snowpack at lower elevations
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WA, 2000 (rlght)

Estimates of glacier volume
In water equivalent:

1928: 0.32 km?3

2001: 0.16 kms3

South Cascade G |er
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- YWelrngliglels of about 0.9°F per decade
exoegzeﬁ 1 PNW

o | ng ummer river flows, more
| J_ﬂ; ﬁe‘tltlon for water

-hlh—

|gher winter flows, more flooding

= -.-=_._—-—

= Less groundwater recharge
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