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Delivery

Aquifer Recharge
Losses 5,000

0 Recreational

Sourced fro e e
Highland Lakes: A
Travis and
Buchannan

City of Austin Irrigation 8,947
. 138,560 Multiple 165
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465,

460,000

455,000

450,000

445,266
445,000

440,000

435,000 .
Total Firm Water Commitment: Available Firm Water from Highland Lak
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Precipitation

Evapotranspiration
Runoff

Recharge

Lake Evaporation

100% 96%
100% 81%
100% 95%
100% 120%
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85%
42%
80%

110%

- CRlprse
76%

81%
34%
76%

132%



Lead poisoning
Lead buildup in the body causes
serious health problems
m fmﬁonal complications |

| for children:
Headaches Lead is more harmful to children
Irritability as it can affect developing

A |- Reduced sensations|| nerves and brains
“ | - Agressive behavior || B> Loss of developmental skills

- Difficulty sleeping B Behavior, attention problems

> Hearing loss
- Abdominal pain @ Kid gd
- Poor appetite P Kidney damage

- Constipation B Reduced IQ
- Anemia B Slowed body growth
: MedlinePlus/Mayo Clinic

Warning

Chlorine
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Lead poisoning
Lead buildup in the body causes

serious health problems

| Symptoms __

- Headaches

- |rritability

- Reduced sensations
- Agressive behavior
- Difficulty sleeping

- Abdominal pain

- Poor appetite
Constipation
Anemia

Additional complications
for children:

u
Lead is more harmful to children
as it can affect developing
nerves and brains
B> Loss of developmental skills

B Behavior, attention problems
B Hearing loss
B Kidney damage

u
3 B Reduced IQ
5 B Slowed body growth )
Source: MedlinePlus/Mayo Clinic 240809 AFP

ANitrates
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cavities.
\rch Councill
ound a potential link
between fluoride and bone
fractures, impaired glucose
tolerance, younger menarche,
thyroid dysfunction, lower 1Q,
and cancer.
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Drin ants:

Source: drugreated
human and animal
waste
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kidney cells,
blood cells,
and breast
cancer cells
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CESSES
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regulated by
EPA or TCEQ
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IS:

mayjor
drinking water supplies
serving 41 million
Americans;

dzi y 20 &S

Copyright 2011 by Glenrose Engineering, Inc.



o
=
‘=
L2
=
o

Copyright 2011 by Glenrose Engineering, Inc.



Women \
breast cance
have 50 to 60%
higher levels of
organochlorines
IN thelr breast
tissue.
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Athe
attacks ar
linked to d
chlorinated water.
Poultry farmersde = ™ 5
chlorinate their water. .~ * *

dii:

to protect the animals.

Warning

Chlorine
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ring showers.
Skin and inhalation is
more dangerous than
drinking chlorinated
water.
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eramic, or
stainless steel
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Activated Carbon Filtratic

chlorine by
products,
organic
compounds,
pesticides and
pharmaceuticals
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king and drinking.

o With
iy

into
and filter i
o .
::‘s‘d bottles
hose
oy neeﬂed hook cle:{e
Undgy huCke\ b







Reverse Osmosis

etals:

rates, sodium.
Inefficient for
home use.
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A Tarps above the roof of the
convergence center in
Cancun, Mexico catch rain .
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laundry
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PATHOGEN SURVIVAL BY COMPOSTING OR SOIL APPLICATION

Chalera vibrio

Leptospires .

Entamoeba histolytica .

cysis

Hookwarm €9gs . .

Roundworm (Ascans)
€938

Schistosome €ggs - . .

Taenia eggs

Soil

Application

. . May survive ..

5 months

3 months
to 1 year

. Up 1o 3 months

Several months

1 week or less

.Upto15days ....

1 week or
less

20 weeks

. Several years . .

. One month

. Over 1 year .

Unheated
Anaerobic

Digestion

Several weeks . .

A few days .

. Several weeks

1 or 2 weeks

.2 days or less

, .3 weeks ..

or less

JWill survive

Many months

. .One month

. A few months

Composting
Toilets
(Three mo. min.

retention time)

. .Probably . ...

aliminated

A few may survive |

. .Probably eliminated

. .Probably eliminated

P'robably eliminated
Eliminated

Eliminated .

. May survive . .

Survive well

. .Eliminated

. .May survive

Thermophilic
Composting

Killed rapidly at 60°C

Killed in 20 hrs. at 60°C

Killed in 1 hr. at 55°C

or in 10 days at 40°C
Kilied rapidly above 60°C

Killed rapidly above 55°C

Killed in 10 min. at 55°C

Kifled in 5 min. at 50°C or
1dayat40’C

. Killed in 5 min. at 50°C

or 1 hr. a1 45°C

Killed in 2 hrs. at 55°C, 20
hrs. at 50°C, 200 hrs. at 45°C

. Killed in 1 hr. at 50°C
Kibled in 10 min. at 58°C,

over 4 hrs. at 45°C




Figure 7.7

SAFETY ZONE FOR
PATHOGEN DEATH

Sowrce: Feachem et i, 1960

70 (158)

&5 (149)

60 (140)

55 (131)

50°C (122°F)

50 (122) ﬁ

The pathogen death
boundaries shown at
right include those for
enteric (intestinal) virus-
es, Shigella, Taenia
(tapeworm), Vibrio
cholera, Ascaris (round-
worm), Salmonella, and
Entamoebe histolytica.

45 (113) § One day at 50°C
(122°F) is a

40 (104) ‘ timeftemperature

combination yielding :
total pathogen death
for common disease :
organisms that can
be transmitted by
humanure.

35 (95)

30 (86)

DEGREES CELSIUS (DEGREES FAHRENHEIT)

25 (77)

0.1

20 (68)







