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S
low

 W
ater at W

ork

R
ainw

ater H
arvesting

•P
rinciples

•M
ethods



A
nd…

.

R
ain B

arrels

T
he G

atew
ay D

rug
F

or  R
ainw

ater H
arvesters

Let’s G
et A

cquainted

•
W

ho are you?

•
W

here are you going?

•
W

hy are you here?

•
B

urning Q
uestion of the day?



D
o you know

 w
here you live?



Y
our W

atershed A
ddress?

•
W

hat is a w
atershed?



W
atershed M

ap

T
hat’s A

ll F
olks



W
hen w

as recycling 
invented?



M
any rivers and stream

s in the southeast get 
m

uch as 60%
 of their volum

e from
 groundw

ater 
recharge. 

G
roundw

ater R
echarge



E
verything com

es from
 

som
ew

here and it 
goes som

ew
here…

.
A

nonym
ous

W
here does your 

household w
ater com

e 
from

?

W
here does it go?



W
here does w

ater go w
hen it 

leaves your house?

W
hat does that w

ater carry?

•
H

arsh cleaners
•

P
ersonal C

are P
roducts (w

hy nano-
particles?)

•
D

rugs…
estrogen, caffeine, antibiotics

•
F

eces

W
here does w

ater go w
hen it 

leaves your yard?

T
o the storm

 drain?
W

hat does the w
ater carry w

ith it?
•

F
ertilizers

•
P

esticides
•

S
edim

ent

•
C

leaners
•

P
et F

eces…
.



S
torm

drains

W
here do they go?

W
hat is storm

w
ater?

•
“W

ater that runs off im
pervious

or 
w

ater saturated surfaces and carries 
toxins, sedim

ent and pathogens into 
nearby w

aterw
ays”

•
T

oxin
s…

h
erb

icid
es, in

secticid
es, g

as, oil
•

F
ertilizer, esp

ecially P
•

S
ed

im
en

t
•

P
ath

og
en

s
su

ch
 as E

.coli



W
hat is storm

w
ater?

•
It’s too m

uch
, too fast

…
and it’s nasty

•
F

ull of oil, gas, poop, w
asted fertilizer, 

herbicides, un-needed
insecticides, dirt 

that lost it’s hom
e

•
B

low
s-out stream

s
and causes flooding, 

erosion, property dam
age, habitat loss

N
o-S

torm
-S

torm
w

ater

•
Leave the sprinklers on too long

•
W

ash the car in the drivew
ay

•
Irrigation Leaks

•
A

C
 C

ondensate

•
A

K
A

 “ U
rban D

rool”



S
om

e costs of S
torm

w
ater

•
F

looding and P
roperty D

am
age

•
E

rosion
•

Im
paired stream

 physiology
•

R
educed biodiversity

•
W

ater pollution

•
Lack of groundw

ater recharge

H
ow

 m
uch storm

w
ater 

does your hom
e/yard produce?

.62 G
allons per 1 S

quare F
oot 

of Im
pervious S

urface 
per 1” of R

ainfall



188, 384 gallons/ 56” rain

2000 sq ft hom
e =

 1240 gals
1200 sq ft parking =

 744 gals
12x12 shed =

 90 gals 
4 ft x 20 ft sidew

alk =
 50 gals

3364 gals

S
oil/T

urf areas =
 ????

•H
ow

 m
uch w

ater do you buy
for your landscape?

•
Is it potable/treated w

ater?



Thirty-six states anticipate that 
even under average conditions, 
they w

ill experience freshw
ater 

shortages in the next 10 years.

U
.S

. G
en

eral A
ccou

n
tin

g
 O

ffice, 2003

P
otable W

ater



Irrigate w
ith 

rainw
ater rather 

than treated w
ater.

D
oes your law

n need a 
fluoride treatm

ent?

H
idden energy cost of w

ater
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T
he estim

ated total 
current U

.S
. w

ater-
related energy use to 
be at least 360 billion 
kW

h per year.
(E

P
A

 E
stim

ate)



33%
 m

ore p
ow

er th
an

 is g
en

erated
 b

y all U
.S

. dam
s

in
 a year

H
ow

 m
uch is 360 billio

n kW
h?

Little P
roblem

s

•
W

ater S
hortages

•
W

ater pollution due to S
torm

w
ater 

(too m
uch w

ater, too fast)

•
E

nergy
cost of m

oving, treating 
w

ater



S
eattle K

ing C
enter

•
1600 em

p
loyees

•
R

ain
w

ater h
arvestin

g
 m

eets >
60%

 
of en

tire facility’s w
ater n

eed
s

•
S

aves >
1.4 m

illion
 g

allon
s of 

d
rin

kin
g

 w
ater p

er year

•
K

eep
s ru

n
off from

 

•
en

terin
g

 storm
 sew

ersS
anta F

e
E

ven
 in

 th
is arid

 reg
ion

, rooftop
 

rain
 h

arvestin
g

 alone could 
su

p
p

ly  1/5 of city’s cu
rren

t 
n

eed
s

E
n

ou
g

h
 to flu

sh
 alm

ost all 
toilets in

 th
e city alm

ost all 
of th

e tim
e

E
n

ou
g

h
 to restore life to 

lon
g

-d
ew

atered
 S

an
ta F

e 
R

iver



S
torm

 w
ater as a R

esource

R
educing S

torm
w

ater
R

unoff
R

educing S
torm

w
ater

R
unoff

2000 ft
2

2000 ft
2
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W
hat is R

ainw
ater H

arvesting?
A

ctive M
ethods

•
C

istern
s, T

an
ks

•
R

ain
 B

arrels
•

V
oid

s

P
assive M

ethods
•

B
erm

s an
d

 S
w

ales
•

R
ain

 G
ard

en
s (B

ioreten
tion

 A
reas)

•
P

lan
tin

g
 B

asin
s

•
C

u
rb

 C
u

t-ou
ts

•
P

erviou
s P

avem
en

t
•

G
reen

 R
oofs



S
low

 W
ater at W

ork

•
02. A

 landscape harvesting resources. A
rrow

s denote w
ater flow

. S
ee 

"R
ainw

ater H
arvesting for D

rylands and B
eyond, V

olum
e 1" for m

ore 

W
ater in a H

urry



A
n Im

pervious
w

orld

•
W

here does            
the w

ater go?

•
W

here are the 
tom

atoes?

H
ow

 m
uch rain can I catch?

D
uring a one inch rainfall, you can 

collect
.62 G

allons per S
quare F

oot of R
oof

A
 1000 sq

. ft. roof =
 620 g

allon
s 

2000 S
q. F

t. =
 1240 G

allons of W
ater



A
 Lot of W

ater

A
labam

a  rain =
 52 inches per year

2000 sq. ft. roof  =
 64,480 ga

ls
per 

year

A
verage July rainfall  =

  5.73 inches
7105 ga

ls
in  July

F
rom

 2000 sq. ft roof

W
ays to keep w

ater onsite

C
onsider storm

 w
ater a valuable resource.



C
isterns &

 R
ainbarrels

U
tilize

O
verflow

Infiltration
Infiltration
Infiltration



R
ainbarrel O

verflow

To a R
ain G

arden

R
ain G

ardens



R
ain G

ardens

•
In a natural low

 area
•

A
llow

 for rainw
ater entrance and exit

•
W

ell-drained, organic soil am
endm

ent
•

P
lants should accept inundation and 

drought
•

S
ize according to input

•
S

tack functions

R
a

inga
rdens (B

ioretention A
rea

s)

•
S

torm
 w

ater discharges by 73%

•
S

edim
ent discharges by 94%

 

•
P

hosphorus loading by 70%



P
ervious

P
avem

ent

A
U

 A
rboretumG

rassy S
w

ales



S
w

ales and B
erm

s

S
w

ales direct w
ater to planted areas

B
erm

s catch the w
ater

and allow
 percolation

D
on’t drain w

et areas

•U
se w

et loving plants

•Trees can drink som
e excess



C
urb C

ut O
uts

•
02. A

 landscape harvesting resources. A
rrow

s denote w
ater flow

. S
ee 

"R
ainw

ater H
arvesting for D

rylands and B
eyond, V

olum
e 1" for m

ore 

A
m

erican R
ainw

ater C
atchm

ent 
S

ystem
s A

ssociation

A
R

C
S

A

N
ature’s T

ap



R
ain B

arrels
T

he N
ew

 G
atew

ay D
rug

B
efore you

B
uild…

.

W
here w

ill you 
put your first 
R

ain B
arrel?



W
ho’s got barrels?

F
inding a B

arrel



•
W

here do you 
need the w

ater?

•
W

ater from
 this pot 

is used tw
ice. 

A
n Im

pervious
w

orld

•
W

here does            
the w

ater go?

•
W

here are the 
tom

atoes?



W
here are the D

ow
nspouts?

W
here are the 

D
ow

nspouts?

D
on’t let any rainw

ater get aw
ay...

m
ake every raindrop count



N
o D

ow
nspouts?

•
U

nder the eaves is 
fine, just slow

er

•
R

oof V
alleys are 

good sources

•
A

C
 C

ondensate

•
A

ccess for hose or 
w

atering can

•
F

irm
 and level?

•
A

 full barrel w
eighs 

over 400 lbs.



K
eep gravity as your friend

•
W

ater flow
s dow

nhill.
•

If your garden is higher than the 
rainbarrel…

you’ll be disappointed
•

Y
ou’re barrel w

ill likely need to be on blocks

•
W

ater finds it’s ow
n level.

•
B

arrels connected in series, at the bottom
should all be at the sam

e height.
•

B
arrels connected at the top can be at any level.

P
lan for O

verflow

•
Y

ou w
illhave 

overflow

•
U

se it w
isely

•
A

llow
 for m

axim
um

 
infiltration

•
A

w
ay from

 your 
foundation

•
R

ain G
ardens    

•P
lanted A

reas



Infiltration

Infiltration
Infiltration
Infiltration

G
ather tools &

 M
aterials



Im
pervious 

surfaces 
aren’t all B

ad

S
tart w

ith a 
clean and 
dry barrelT

alk to m
e B

aby



F
irm

 &
 Level

•
G

et the w
ater IN

•
G

et the w
ater O

U
T

•
M

anage the O
V

E
R

F
LO

W



G
etting W

ater In

G
utters?

•
D

irect C
onnect

•
N

ot direct connected
–

D
ow

n
sp

ou
t rests on

 b
arrel op

en
in

g
–

R
ep

lace d
ow

n
sp

ou
t w

ith
 rain

 ch
ain

N
o G

utters?
•

U
nder the dripline

•
U

nder a roof valley

G
etting the W

ater In



T
op or B

ottom
?

G
etting the W

ater O
ut



Installing the B
ulkhead F

itting

Installing the B
ulkhead F

itting



E
R

R
O

R
: undefined

O
F

F
E

N
D

IN
G

 C
O

M
M

A
N

D
: `~

S
T

A
C

K
:


