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WATER USE IN NORTH AMERICAN CITIES

Average daily
COnsumption
per person®

Use Lpcd gpod

Percentage of
total use

%

Domestic 300 19
Commercial 104 26
Indusirial 160 44
Other 1 (e 26
TOTAL alich] 175

45
15
25
15
100

Typical USWater Use (gallons/per son/day)

Device

Bathtub faucet
Clothes washing machine

Kitchen-sink faucet
Lavatory faucet
Shower head
Toilet

Total

Prublic Water Supply in Gallons per bend Jfer day

50 B.C, [AD. 100 1823 | 1830 1835 1936
Rome 198 300 250 150
Paris 3
London 3 10,0 35.5
Manchester 5.5 33
Liverpool 3.5 36,5
Edinburgh | 7.5 52
Glasgow | 12.0 57
Leipzig 20
Frankfort | 40
Mianich 55
Mew York ‘ | 120

Typical Horustald Waler Lhe in the Usitend Siates
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Shower head
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Water savings possible with varfoms flow reduction devices

Waslewulir-Saw reduction

Prercontage of
Gallims por conmertisngl

Dievice: capita per day device
Level control for clothes washer 1.3 1
Recirculming mineral-oil voden aywmemn L] 150al
Sherwer

Flrw-limihag vahe B 50

Flew-limiting shower head L] &2
Sink Twuat

Fauced serasor 0% 7

Flow:limiting vakve 0% 7
Tothet

Berick in tosiel 1.0 2

Dral-buatch fAush valve 125 &2

Drlcycle tank msert {Lati] 40

o] -vede (odlet 17.5 m

Reaclucm] -frush dovien [ali] 40

Single-hatch flush wahw ] ]

Wiker-suver nilet L] 3
¥acuum-fresh ioilet sysbem 15 )
Waslewanr-recycle syslem for loiket

flashing L] 100

WATER SAVER KIT
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October 10, 2000 vaiit ane coT

U.S. Drought Monitor
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Birmingham Water Works & Sewer Board
Lake Purdy Starage 1946 - 2000 CAHAEA Puan.nLliga ?;:\?;amm DELIVERY
. .
Lt | ot | | . “I 1 53
1 l I_,..-' “?‘\:‘u“.\iJ'\{Qj\ | =._f i EE'_" :Eic"
{ B E 5 ]
I | 1 5| m—
1 [“Pw] ] [ | | o { ga |-
aomp bt el e -” 5= { @
IFd | ¥
r."’/ \"u '.Ir' !,.l Ve a2
I"-‘.
l.fl E ol o
o U5 5 0 o A el (2 .
U o L N =
B =
- \\ Il“x oo col /f -
e e l‘h b e m
\
= a2l | bl B E
bt :
B 5 LF 4 = Bl
53553
! ok bic i FEER IO REEREIERES
- I A =, wwiileiis | 5 CAMABA PUMPAGE 0 FMFP S¥STEM DELWVERY
T E E B & @ =T B =z & & = ¥ R E R #
PE 80 ¢4 r 8§ § 0023 FFrEEIREELN
duws

Zirerghan Weser Wests el Jewer Soqrd
Sapay B Purhonlen Moming Repon

Mﬂ}'ﬁl‘S “We're basically out
2 it ere basically ou
divided of business. . . . If we

on water W con’t use water, we
Slll‘l:harge can’t work.”

Two suburban leaders ABC Pressure Wash
Frown on couneil rofe

Mike Pate

Purdy hits critical; outside
watering banned in areas




Tipsters help enforce water ban
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Siegelman decrees water emergency

Lake Purdy

Suburbanites heed warcH
water use warnings 4018 %

of capacity on Taursday
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Complex system
amplifies drought

Engineers COll]lCil.
- to get bid
for water

assets vote

Judge rules signatures
sufficient for referendum

racing
to lay line,
test tunnel

Water Waorks plans quick action
an projecs o ease Pordy demand

THE WATER CRISIS

Groups urge

“It's a class of
customer that

stretched our

inds about
e |0 new water,
an consume § SeWer hookups

Assistant

general manager
af the Warer Works

Water Works
looks at tapping
other systems
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Treatment

Turbidity (NTU) NA Technique
=5NTU
[Alpha emitters (pCi/l) 15
Arsenic (ppb) N/A 50.0
Barium (ppm) 2.00 2.00
Fluoride (ppm) 4.00 4.00
Nitrate (as Nitrogen) (ppm) 10.0 10.0
Nitrite (as Nitrogen) (ppm) 1.00 1.00
TTHMs (ppb)
rotal Tri 0.00 100
Chloroform (ppb)- N/A N/A
Bromodichloromethane (ppb) N/A N/A
Chlorodibromomethane (ppb) NA NA
Bromoform (ppb} N/A N/A
Presence of
Total Coliform Bacteria [} coliform bacteria|
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Water Regulationsand Conflicts

“Water flowsuphill towardsmoney.”
Old western US saying

“Whiskey’sfor drinking—water’s for
fighting about.”

Mark Twain

Riparian water law isa common-law idea

Owner of land has the right to withdraw water that
is adjacent to the land.

Water must be returned in arelatively unpolluted
condition to ensure that downstream users do not
have their water rights violated.

The water must be used on land adjacent to the
water source, not exported (reasonable use
doctrine now allows irrigation).

Evolved through practical use.

Practiced mostly east of the Missssippi River
where sufficient water resulted in few conflicts.




Appropriation water law adopted
from Roman civil law

Owners of land may be denied the right to
withdraw water if a more beneficia useis found.

Government agencies “appropriate’ the water.

Water right can be taken away if better use found,
or logt if abandoned.

Water can be used away from the source.

Common in western states where water is much
more scarce.

I ncreasing Recognition of Water Rights
to Protect the Natural Environment

 Lossof fisheries, wetlands, lakes, and other ecologica

assets are shifting the balance of power governing water
use, away from agriculture and towards protecting the
natural environment.

Austrdia s Murray-Darling river basin states have
agreed to allocate 25% of the river’s natural flow to
maintaining ecologica hedlth in the system.

10% of the water from the Central Valley Project in
Cdiforniaisto go for maintaining fish and wildlife
habitat.

Northern China is running a
chronic water deficit, with ground-
water overpumping of some 30
billion cubic meters a year.




Water Deficits in Key

Countries and Regions, Mid-1990s 34 Countriesin Africa, Asaand the Middle
L East areClassified asWater-Stressed
Country/Region Water Deficit Occurs when a country’ s renewable water supplies drop
{billion cubic below about 1,700 n# per person.
meters per year) At thislevel, it becomes difficult for a country to collect
India 104.0 enough water to satisfy all the food, household, and
China 0.0 industria needs of the population.
United States 13.6 These countries then begin to import grain (requires about
North Africa 10.0 1,000 tons of water to produce aton of grain).
SD‘::* f‘“b" mlﬁ.ﬂ Poor countries have the vast mgjority of the water-stressed
® populations and they can ill afford imported grains.
Minimum Global Total 163.6
. Mme  Doubling Populations in Selected Hot Spots of Water
Bcaboddouniay” "ETM "'r'l:= S, Dispute, 1999, with Projections to 2025
L= mesers  (milliom? (wears}
e e " Tomal 1595 Projected 2015
Algenia TM 26,0 T River Basin/Countries B Population Pnp-uhnm_ Charge ‘
Bt &20 i H - {millian) (percen)
i Yerde 500 0.4 21
== s 4 H s 2 2 o
380 282 19 Kaznkhszan, Kyrgyzstan
h..wujrim.i. ]ugﬁ g? i: Tﬂlklrun.TurhMmunl.
Towans B30 13 0 Lizhekistan
Tunisia 450 B 33
Maddle Bast Ganges 1,137 1,631 +43
Belreis 28 b %% Bangladash, India, Napal
E:"i'.'i‘r 'E EE EE ot 34 58 470
Sk At = i 3 Lebanon Sy e Burk
e 12 3B e w e
Ohtbser Burundl, Democratic Republic
Barbadn 170 0.3 102 3 Eritrea,
abgar B s o Eooph Kerye Roanda.
Malra BD 0.4 02 Sudan, Tanmanda, Liganda
Metherlands 65D 152 147
Singapure 10 28 51 Tigris-Euphrates 104 156 + 50
Toensd Populasios 2391.5 . -"..‘s_rme




About 40% of the World’'s Population
livein Water Basins Shared by more
than two Countries

Biggest potential problemsin Middle East:
 Jordan River (Isragl, Jordan, Syria, and
L ebanon)
 Nile River (Egypt, Sudan, Ethiopia, Zaire,
Uganda, Tanzania, Burundi, Eritrea, Kenya)
 Tigris-Euphrates Rivers (Irag, Syria, and
Turkey)

“The national security of Egypt is
in the hands of the eight other
African countriesin the Nile basin.

Boutros Boutros-Gali, when he was Egypt’s Minister of
State for Foreign Affairs

King Hussein declared in 1990 that
water wasthe only issuethat could
take him to war with | sra€l

Saudi Arabia uses Fossl
Groundwater for 40% of thelr needs

 Groundwater depletion more than 5 billion
cubic meters per year and rapidly growing.




Water |ssuesincreasingly
Responsible for Armed Conflict

Dispute over the headwaters of the Jordan
River helped spark the 1967 Arab-Isradli
war.

Bypass canal project in southern Sudan one
factor in continuing civil war.

Morethan 2,000 | nternational Treaties

Relating to Common Water Basins
Common basins make up 60% of theland in

Africa and South America

US and Canada Grest L akes Compact

The Nile Water Agreement (Egypt and Sudan)

India and Pakistan share development of the Indus

River.

India and Bangladesh agree to maintain minimal
flowsin the Ganges.

US and Mexico agree on flow conditionsin
Colorado and Rio Grande Rivers.

Argentina and Brazil agree on management of the
Pararé River.

Current SeriousWater Conflicts

* |sradl’ s unrestricted use of groundwater
from the Jordan River basin in occupied
territories.

Egypt-Sudan agreement totally allocates
Nile River downstream flow without
reference to upstream needs.

Construction of damsin Turkey reduce
Euphrates water to Iraq to aslittle as 10% of
normal flow, and to 60% for Syria.

WELL, 1 RECKON
We'Re ABOUT T

HOoW MANY
feoPLE (AN THE
PLAVET Support?

Gonick and Outwater. The Cartoon Guide to the Environment.



“A decade ago, a fish Malthusian
might have predicted the end of

(11 = " o 3 o
For mu'a for Surv|va] . salmon as a food. Human ingenuity

seems to have beaten nature once

Forbes 1990

(Population) X (Demand) mug be <1
(Sustainable Supply)

Environmental Trends Shaping the

New Century
Sate of the World 2000

Population growth

Rising temperature

Falling water tables
Shrinking cropland per person
Collapsing fisheries

Shrinking forests A—
Loss of plant and animal species f ik ; ot et Tm- .i.;

Thgicsl Typrcat Thw
airshied, conticen  plana
wninrshad




Problemsin Ou
(recovery periodsfor in

r Future
dividual actions)

e Short Term (< 100 e Long-Term (>100 years):

years):
Treefdls
Land dides
Oil spills
Slash and burn
Forest fires
Hoods
Tsunamis
Volcano eruption
Acidrain

Heavy meta deposition
Groundwater exploitation
Ozone depletion

Meteor strike

Climate change

Development or Reservation?

DEVELOPMENT RESERVATION
L ¥ i

look well ta ker river davalopmant
and Panama will do fhe rast

Development:

Bl | Atmospheric nitrogen, electric steel,

cement, marble, brick, lime, iron,
coal, fruit, lumber, and cotton.

300,000 horsepower

CoosaAL navigation = 10 railroads

Reservation:

Falling, wasting as | flow.
A mighty brimming river.
My commerce tied,

my strength untried.

Fix me now or never.

W.P. Lay. River Problems of
Alabama. 1915

Water Supply and Water Quality

» Conservation easiest to develop and
cheapest new water source

» Water quality problems becoming better
understood

 Habitat destruction becoming recognized as
seriousissue

“Nearly the entire spectrum of
conservation and efficiency options
cost less than the devel opment of new

water sources.”
Sandra Postel 1996




Estimated Costs of Water M anagement Options

, In El Paso, pricing and educationa efforts
Estimated cost . . . .
are credited with a substantial reduction
5—50 in water use. Conservation meets about
15to 17% of the city’ s future water

wrg;t_loq e — depletion of the groundwater supply, the
Desdlination of brackish water conservation measures cost about 8% less

Development of marginal water than the cost of existing water supplies
Desalination of seawater (about $135 per 1,000 m?).

World Bank 1995

John Boland, Johns Hopkins Univer sity,
Abel Wolman L ecturer

wenl along o ind out how far
'.l!--l"l Lhe O ."-_ =

| poinied out that some politicians
and
; human right
CEOQ of ITT Industries . :
Yes, but only if vou can get it, No

experts claim that water s a

"."..:'5_': & # Fesoume ke o
; ; ne says that electricity or petro
DImBeT, DUl as AfCess 1o 1t 1= 5 L

4 g should be & nuTman r|._-I|;|_ Mr
v don't know the real cost o

- Giuliang replied
said

WorldWater , January 2003




A model from Jamaiea The Soth African government wanls everyone in the comnlfry to have § cobic mefers of free

vt the Narlonal Water Comrmissior warer, ingiting Svez to fenovale, despite complaimts, In fonannesburg, (he company serves
MWEY in  Jaitsice at I Mr 2 popafation of 3 milflan,
Charles Buchar
the average Jamaican household wses - Legislation in South Africa
A heavilv subsidised ‘Life-Line eaking 10 Professor Robyn Siein ar
Supply” s provided for households er office of Bowman Gilfillan Inc in
using up to 3,000 gallems per month Johanneshurg, she had only one
Wi pay far less than the cost of N0 commenl on TS viston of ‘Rull amd
viding the service. Over and above [air water pricing

that, the subsidy decreases per 1,000 Well, I'm approsching it from a

L% ol is expendiiure

gallons consumed. By way of ihis country where witer is recognised as
croas-subsidizitaion, conservation is a basic human -'I;:h'. Jur consting
also encouw ton protects water, and there is a
o b EOVEINIMENL COMmMiment o provide
in such quantity and a free weater - at least around 3 - 5 litres
a5 ta sustain life prer person per day!
irvespective of the citizen’s ability 1o At les half of the population in WorldWater , January 2003
Py South: Alrica has access o potakle Hydr0p|us' Ju|y 2003
water, and the hope is that the other
half will, by 2005

" After the first block of free

The i'.L;'.- 4 nol widoormed inall

waater, hischaolds pay o steep fee e the next
Bucks. This cem mean that most Famiilies end
WP paying as m u{h o more T waiter
they did hefiare free water cume ingo effect.”™

guarters, Researchers an the Mumni
ipal Services Project {MSF), a uni
WETsIty research Cenlre, dre proest

Ing against prepayment meters,

In arder 1o
within the quota, Suez has come up

e ; For example, 10m* now costs with an intermediare type of s
irguing that they were made ille miore than 7 euros, compared with = e ice for m""*..l""dd lew-cost housing
j.,'nl i Britain in 1998 [or pu bl & & etras under the ald system. 7 ol designed for low consumption,
health reasons, with a jump in MSP and the South African i ; helow the &m® mark. [t i an
reported cases of dysentery They Humman Rights Commission ran a B irmprovement on the makeshifr dis
also claim thar 6m' hardly repre audy in July 2001 when the free el tricts with their latrines, chermical
senits any more than a bath a day, minimum was first introduced, on k=, toilets and standpipes: water and
and is not enough, especially in the reasons for non-payment of : iy ' - sewerape are brought to each
the underprivileged communities puklic services, and found thas 17% - - P dwelling. The W howl must be
The problermn is worse in the hos of the population can only pay if : 3 ¥ lushed manually (known as pour
tels, which frequently house eight they cut _l'-'ﬂ-'k on other expenses : flush) and the water service pipe
w1 ten peophe and need more than -"“'-b_l as food and clothing These d i has a ‘trickler,” a flow reducer. Thene
services were beyond the means of 4. {& it bathroont:
18% of those surveyed, In these cir- e P

cumstances, prepayment meters St up ot & candamiwiar sewerage in Orangs Farm. Hydroplus, July 2003
Hydroplus, July 2003 might deprive families that cannat beiy y

Ii"I'FI '|||::-:|r 1anes

the guaranieed minimum

pay for their water in advance



“Nature has no reset button”
Sate of the World 2000




