





-01-../

#
+ &

A44444444444444444444444444444444444
&

A44444444444444444444444444444444444
1 ( ) 1
A44444444444444444444444444444444444
( *
A44444444444444444444444444444444444

+

A44444444444444444444444444444444444
'l

A4444444444444444444444444444444444
( 1

444444444448 44444444444444444444444
78* 1+






9 * '

1+2(
* 1 * 1 1 1 "
# 2
T I | "
2 * 7& 1
-2. .
' 2
n 1 ,
& 9 s+ 18 5 1
<. 1 =1 4 2
# * < >( (
*2
*
2 * ’* 1( 1<': -
(21& #'1 ! 1 =I ( 1
& # (2
) 'l * * + # 1
' ? 2%

2




%

7 2
9

#

-0 @A

#
2
1
2
5B.2..0
9

Vi



)*)
D #
2
1*
1 2D# 7
1 %
'% L2
! #
(  # ‘9
' 21
* 1 1
# 1 (
2
#
1
1 #
$ 2
‘1
1
2 # 7
#
E F*1
) 1
2 1 1
T
9 #
# 7
))
% 1
#
2&

$ 2

*2

Vii



7 #
1 ) 2
7 # 1
D*E F* ( 1 .
5+ # 1<
% 1 '3
* %
)
% $
N*& $ B#
9
) 1
2. 2
‘1 ' 1
2
#
7 2
$
hay
2 1
# #
# 1 # =
21
2 H
$
' 23 1.2-.
# o,
9 #
D 2
# # #
9 2 # '
1 11 1 1
1
1 #
L .
# -1Al @

5J010.-1

1
2
G/0
,# 62 '
# 2+
# 2!
1
2
1
1 9 1
%
##
%
2 9
% # 1 1
I
02-.1 #
3 7
9
2
1
9
2, 1
19
I2,
G1Gl A
0J- 62




)*-

2+

JG'

#-0 @A

-0)GJ

J0) )

IGA $ 23 1A@- $
9

)AK 5 61
61 /)0.. 5

5




2 ' 1 2
1 1 #'
1 #
#-GA  $ ) 1
01-K  $ ) /00 %
' -1-LA $
2
)",
! #
2
)$ 1
#2&
9 1
# -2J $
2&
# #
$ 23
-2J $
$ #
% 2 ' # 1
9 # 2
# M/G M-GJ
1 # # M-G1... MLO1...2
1 # 2
#1 ' '
# # 2 #
# # 1 1 #
1 # 1 )$  # # 1
2 "# '
% 2 1 '
1 1 + 1! 31
$ 1
7 r1 # 2
2
$ ) * $
2 # #
|) %




+ % ,

" # $ kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkiidkkhkkhkkkkkkkkkkkkkkkkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkx

% kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
&' $$ ( kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
) | /% | kkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkhkkhkkhkkhkkhkkhkkhxk O

0 $# *****************************************************************1***************

0203 D # 222222222222 2222222222222222222222222222~
02- S& 6222222222222 2222222222222222222222222222
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 2

-20 2222222222222222222222222222222222227 2 222PPPIPPPPI? 22227
-2020 9 2222222222222222222222222222222222222222222
-202- ' 2222222222222222222222PPPPPPP 222222 2222222222222
-202G 2222222222222222222222222222222222222222222222222:
-202A, 1+ ! ' 2222 222222222222222222222222222
-202) & N 222222222222222222222222222222222222222~
-2- & 22222222222222222222222222222222222222222222~

2-200# & 2222222222222 200000900900 P0PP0D 222 2PDPDIDI222222272
-2-2- | & 222222222222222222222222222222222222200022222222°
-2G ! 3 (222222222222 22222222222222222222222222222
-2G20! 13 22222222222222222222222222222222222X22222222222:.
2G2-( 1 222222222222222222222222222222222222D0FQ 22222222
-2G2G E F *('LE F *22222222222222222222222222222222222222222

1 / # kkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkhkkkhkkkhkkhkkhkkhkkkhkkkhkkkhkkhkkhhkhkkkhkkhkkhkkhkkkhkkkhkkk 03
G20 ( ( 22222222222222222222222:
G2- | #  22222222222222222222222222222222222220R22222222222

4 | - - kkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk O 5
A20 9 3 (2222222 222222222222222222222222227
A2- 2. 22222222222222222222222222222222222222222222222
A2G 2222222222222222 Z2002RITRRITRITIRIR 2 P2PXIPPX2 222222

A2G20! + 222222222222 2222222222P222P2222222222222222222

Xi



A2G2- + . ( '2222222 2222222222222222222222222222

A2G2G ( )( 222222222222222222222222222
A2A 2222222222222222 2222020000200 222222 2222P222222222222
A2J 'Y 222222222 22222222222222222222222222222222;
A2@ + 2222222222222 222PPPPPPPPPP 2222222 PPPXLP 22222222222

2 6 $ 7 &' kkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 48
J20 2222222222222222222222PPPPPP22222222228222222222222°
J2- + 2222222222222222222222222222222222222222222PPPPXNR2222222
3’ 7 ( ***********************************************************************2
@20 (222222222222 2222 2222222222222 22770 700000 P PP PPPPPIPIR 222 7

@2020( ! $ 22222222222222P22222222222222222222222222222°

@202- ) (| 22222222222222222222222222222222222222222222~
@2- & 2222222222222 2222220020000 000 PP PP D IPDIPDIPIFL 22222

@2-20 & 222222222222222222222222222222222222222222:

@2-2- = 2222222222222 2 22222222220PP2PP P22 ? PPPPIN2 2222222222

@2-2G D 2222222222222222222222222222222222222222JR222222222.

@2-2A & N, 22222222 222222222222222222222222222222

8 (*********************************************************************72:***********
L20 + 2222222222222222222PP2PPPPPPPPPPD 2222 PPPAP222222222222
L2-! 322222222222222222222222PP2PPPPPPPD 22 DPPDIPDIM2 222222227
L2G 7 I 222 222222222222222222222222222222
L2A ( 22222222222222222222222222222222222222222222222222;

********************************W****************************G\'************* 3

5 ********************************IHHHHMHH***************************gr_t**************
7 * kkkkkkkkkkkkkkkkkkkkkk 8 1
- k*kkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkx 8 2

1 ( ( 6 & kkkkkkkkkkkkkkkk 8 8

Xii



6

-20 V' 22222222222222722222222222222222222222222222222222222222222227
A20 -2. ( + 2222222222222222222222222222222222.
A2- ' 22 222222222222222222222222222222222222222:
A2G 22222222222 22222222222222222222222222222222222222R222.
A2A + N ! 22222222222222222222222222222222 -
A2A# + N = | 222222222222222222222222222222G
A2J ! N " 1 I 222222222222222222222222222222222
A2J# ! N " 1= 22222222222222222222222222222222~
A2@ ! N ' 1 ! 22222222222222222222222222GG
A2@# ! N 1 ! 22222222222GA
A2@ ! N 1 = | 2222222222222222222222222GJ
A2L N ! 222 2222222222222222222222222%222222222272:
A2/ N= I 22 2222222222222222222222222%222222222272:
A2K N Y# + 22222222222222222222P22XAR2222222222.
A2K# N ! '222222222222222222222222222222222222
A2K N (o, 222222222222222222222222222/R0Q222222227
A20. &9 N Y# +  2222222222222222227222R2222222222227
A20.# &9 N " (1 '2222222222222222222222228222222222272
A20. &9 N " ,  2222222222222222222222222RR2222222222
J20 222222222222  222222222222222222222222222222222222712222
J2- + 2222222 222222222222222222222222222222XK2222222
+%

# A20 N ! 222222222 222222222222222222222222222222272@P22222

# A2- N= ! 22222222 222222222222222222222222222222272@P22222

# A2G ' ! ) E3 222222222222222222222222R222222222222.

# @20 ( ( 22222222222222 22222222222222222222222222222222222922222

# @2- $ 222222222227-

# @2G 1 1 $

222222222222222222229 222D IDDDDIIIDIDIDIDIIIIIIDIIVIIVIIIIVVII2222222222222 2

#

@2A -2J $
222222222222222222222PIDDIDPIIDDIDIDIDIDDIDIIIIIDIIDIVIVIIIIIIII22222222222222222"

Xiii






02







0 $#

00/ # 9%

D#
5 61

D22 '% OK/GE
5 1 17 1

21 -..L62

#

$#

#

)

5D

-.A:D '10K/G623 #

#1

I'1 OK/G:

#

1-../:

2




o* - 3

1 #
# 1
# 7
!
1
$ '5 1-.G62
# #
| 58161
' 2 D
( 1
$
&! )
E) &!
9 &12
# #3
2E ) &! )
1
5E(+ P1-..L62
&! # #
1 #
1 1
5E(+ P1-..L62
9 # '
D
5
"1 "2
# 2
#
E(+ P1-..L62 1
# 1 '
1 1




*0

#$

*0

*0*0 &'

¥ #

5 =(1-.@ 62
2

A

J.

)

9
5@0. 62

G $

)

1T " "%

'Q ()b 62




-.@# 1-./62 1 2

9 2
1 $ ]
5 1-./62
9 1
# 1 # 1
$ 2 1 9
1 1 #1 522 6
9 5J0 0J- 6
! 0.)GJ $ 5 =(1-.@#% 1-./62
# ) 9 9 '@)-.
5 1-./62 9 ' # $ 2
, 19 #
$ 5 =(1 -.@: 1-.623
9 ' 9 2
*Q* (
% ! 562 #
1 # # 1
1 9
2 #
2
9 7
2 1 1
' "1 1
"5 21 OKK/62 %
#9 1 % # !
# '5& = # 1 0K/@62
1 ) !
! ! 2
$ 1 $ *
# 2
# ! 2 #
5
# 62= 1 )
) '9
o2, 01
.




# = % # 5

5 21-.J: & & 1-.A

2 +2(
1

1 1 #
25-..J6 9

1G2GG ' 1

2+E 25-..G6 9 0-2

# 10J 1 @.
1" # 5& 1-.1629

62 1
5' 9
'5 ' 10KG062
#
E 21 -..G62
* 5. /6 9
2 *
5-./6 " 9
*1 9 ' 1
A. )9 1
10. 1J
02@@ '

2 1




' 5+ E 1-.G:& 1-.L62 '

# * 53%  1-.L62
o)
1 # 58 1-.L62
E 1 1 1
# # 2
9 7 1
9 ! # 58 1-.L:*
D 1-./62
*0*4 6 < (
& 2
' 5=1-.@:
1-.J62 & ! "1
# 9 2
) 1
11 5 =(1-..@ 62
ror 522 ## 61
1 95 77 21 -..J6
2
! # 1
# ! 9
5 =(1-.@#62 # 1 #
2 =
5-..@#61 H # )
7)
& # 1 9 N
* # 2 *
# 5 =(1-.@ 62 !
Lo # 2 *  *5. .G6 )
# ) 2 o
w7 1# ) # 1 # 2
# ' L 51 (6 #
51361 # Coo #
51+65 =(1-..@#62
#
# 1 g2
5# # # 6




*1

2

N

1#




) - 11

# #
5( © 1-.162 ' $
2D *
&1 ' # '
1 #)
# 1 ‘9 # 5( : 1-.L62
* #
# 2 1
1
* 5( : 1-.162

%*9% = ) &

. # #
5 '
# 1
# 2+ *
* 1 # 9
2 * # 2
# -2J R( #
# # J 0. # *
5 1! 71  1-.062 C1o#
* 29 9
* ) 7
5 =(1-..@ 62
1 # ' 2
' # T#
# # - R(
5 1 0KKL62 1 # *
# 2 L.R(5 =(1-.@ 62
E 1#
' ' # #'
# 2 ) # ‘%
# 1 ' 5% 1! 71 1-..062
OKK/ MJ..
"H 5 21 OKK/62
* > (
# #
$ # 2 1 #

7 ) 7 5=1 -..@ 62!

10



21-..062

1 9  5=(-
#
*
D# #
1 1 2
# 7
1 # '
$ ' #
'$ *  B& = 1
5D 10K/A:D 21
* =%
1
# # 2 '
2
"H# #H 5 =
#
*
* %
*& (
#
5(
# 1
i 2,
# 2
# H O*
)
21-..J62
# %

@ 62 1

* !

OKKK62 ,

OKKO062

11



( 9
2 #
$ # 0J
‘1 # A
1-.A62 )" )#
# 5( ;
* 9
9
2 ( '
'G # 5*1-.@61#
# A # 5=1-.@6
1
*6
( #1 '
1#
# 2
*1 $ /7,
D
2 7
1 # # 7
$
5= *1-.A62
2 0. 1
51 1-.@62( '1 J. $
SN $
# D
0.
+ # 1 2
-1 D
'%
D22:#  -.J
2

1
2 1&
5*1-.@62

OK/. 1

0. O-
# GJ. $

" 511-.@62

0 - 2( 1
) ( I%

% + =
5 D62

12



2 (
# 7 2
# 2
*1*0 /
I % 7 #
2 #1#
5 JJ/ 0-L. 5. J. 6
5 6
# 62 1
#
1 (' ! #
5( 1-./62
# 1 % &
5& 6 '
2 1
# #
5 & 1-.@62!
1-./62, 1
('1# #
51 & 1-.@62 #
2
9 'G1.
OKKK1/. O
G. J. +
1 # # @K
2, 1 *
1
-.G62! %
-J '%
21 -..G62
# I %
2

/K. 5GJ

y

6

62D JO

21

13



! & % 1 '
! 2
*1* , )
( ' D
' 2 2]
$ 1 i 1.8 ('= 2
('= #
#' ' ' OKKK 5 21
-..@62 -.@1 i L MJ1...
# "
'5l 1-.@62
( %
) 2! G/ /K 5023 G2J
6 1 2,
+ # 1 1 0@G -JL 5@2A
020 62 ' K AR(
-0 G-R( 5E 1-.@62
H o (1 * 4 1
( + %
2=
L 9 1# 1
# 9 "
5('( 2 1-.@62, -.J -.@1 ( G.1. $
2 -.@ -2J $ -..
51 1-.@62 ( % 1# <
L % G.. G $ 5'1
-..162
1 1?2#@ ", (?H@ "
E F*(' # 1 #
4 ) 2 1
1 # ! -.J Al...
2E F *% ( %1 L@
0- 56 A 6 1 1 )A
AR( 0 -KR(5( +92 1-./62= 1E F *%
1 @A 19 ( %2 + 9 1

AR( ' # #
5 7 21 -.162

14



)
7 #
"1 #
R & #
E F *('"2
51

*( 1 #
('2 #

I EF(1
‘o #
"2 #
EF(1-..L62

15

GJ1...



2 "t #
E F *1(
SE(+P1-.L:( 1-.@62 '1
2,1 1
# ) 2 ) 1
' 1 '#
1 ) 2 1 1
# 7 2
1*0, $ ,
7 #
# ) 2
1 7 # 1
2 9 -L
°( o/ °(5 ((1-..L62
9 '/ + #1
< ' ,# '5 & 1 OKKL62 G/0
"1 9 # 2 "1
1 #
5 S= 1-.@62(
1 2
2
# #
2+ 1
# $ ' # 2
2 1
1 2
1 $ '
2( 5-.@6 ' 1 1
# # %
2 1 2
( /
1 "#
2 1
' "2 1

16



5E(+ P1-..L62

1 $# % $

D#
5+

SE# 1-...62
1 1 &1 !

0. D2 2
G.G56 #'1
L (&l-.@62!

1 1 5

21-.-62D# 7
#

17



# 71
oz -
9
& = #
7 1++1°' 1 # 1
5 (&1-..@62
1 $*
2
#
1 # 1
7 OKG.
7 # OKG/2
"] #
#
7 I
2 1
¥ #
1
1 D ' *
*
T

7

18



4*0 & $ /[, %
D 1
9 .
1 #o# 2
1 )
# 2
( 5-..@6
D 1 E # -.G E # -.A2
' $ '#
L2@- 5G 6 5 1
D 1 6 9 )
H 1 H< '# 1
1 2 &
5 6 # o # E
2 GO
1
GK 0. 1 L /2 #
02GK 0.2@
J2G/ 520 6 2
& 5.6 ' 9 1
D 2 ! 5.2.# 02KG 1-2@# @ 6
A 502@ 6 # 5 J 1AG
# *1GL 1] 1 0. 62
5T , U . W U  ,u,PT 1T 1T
# 1T # ! 1
DT ! 1
1 # 7 62 0.
502G O  OA 6 @- 52A O -
62 !
1 0 @-
- 2
1 2 5-..J#6 D
2, 1 !
# 1 1
H I H 2 A
9 1A. D 10 1J 1

19



G2GG ' 1 02@L
5 -6
5 6 KK2
5K@2- 6
2 5)A 61
'$ 51-2K  /-2G
' GG2K 2

J-2A 1

# * 1l

20



S

*

® |
@ [

6 403 $# , $ 2 1
9 1 2 1 1
' " 2
2 1 2. 1 #*
# 2
# 2
1
1 #
2 '1
' ) 2
+
# OKAK '-.- 5
# A2G20 62 % 1
SH 161 5H 161
"5H 61 9

9 S # # A2G2- A2G2G62

21

e o



4%1- )
4*1%0 <
506

2
+ I#  *5 (+16
J' 5& 1
9&1 # %

A2-#

22



Yearly Precipitation Data for 21 Stations in the LA Basin
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+% 4*0 # $ *
2 2
Mean Maximum Minimum
Station | Avoided . . Standard
Number Runoff Avoided Avoided Deviation
(%) Runoff (%) | Runoff (%)
436 21 56 10 10
1071 17 33 7 8
482 23 46 8 12
291 22 63 11 12
716 20 41 10 10
+% 4% = $
2 2
Mean Maximum Minimum
Station | Avoided . . Standard
Number Runoff Avoided Avoided Deviation
(%) Runoff (%) Runoff (%)
436 64 100 26 21
1071 54 100 18 20
482 69 100 23 23
291 68 100 26 22
716 64 100 21 22
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+% 4*1 ( $ 77 [*
) ' E3
Field Crop Denth FC | FC | CF | FCv
Station | Capacity | Factor (8) v v v CFv
(FC) (CF) CF D D D
436 <0.001 <0.001 <0.001 | 0.780.69 | 0.10| 0.79
1071 0.002 <0.001 <0.001 | 0.760.89 [ 0.09 | 0.77
482 0.001 <0.001 <0.001 | 0.86|0.70 | 0.14 | 0.74
291 <0.001 <0.001 <0.001 | 0.92]0.73]0.32| 0.65
716 <0.001 <0.001 <0.001 | 0.89]0.64 |0.23] 0.75
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+% 3*0 $
$ 2
Green Roof Component  [Low ($) Med ($) High ($) Sourc e
Design 3.00 3.50 4.00 Moore, 2007
Insulation and Deck
Protection 6.00 8.00 10.00 Holleran, 2007
Drainage and Filter 3.00 3.50 4.00 Holleran, 2007
Growing Media 3.00 5.50 8.00 Appel, 2006; LBC, 2007
Sedums (2 per sq. ft) 1.60 1.60 1.60 Hayden, 2008
Grasses (2 per sq. ft) 1.60 2.02 2.80 Hayden, 2008
Drip Irrigation System 2.00 3.00 4.00 Peck and Kuhn, 2001
Architecture and
Engineering 1.01 1.36 1.72 Peck and Kuhn, 2001
Total Initial Costs 21 28 36
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( = 1-.L:!* 0: 1-.L: +1-.@2
Annual Costs Low (%) Med ($) High (%)
Irrigation (per yr) 0.50 1.00 2.00
Maintenance (per yr) 0.02 0.25 0.50
Cost (per yr) 0.52 1.25 2.50
40 Year Irrigation Total 11.56 23.11 46.23
40 Year Maintenance Total 0.46 5.78 11.56
Total Costs $33 $57 $94
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Traditional Roof Costs Low (%) Med ($) High ($)
Installation 6.00 9.00 12.00
Architecture and Engineering 0.30 0.45 0.60
Initial Costs 6.30 9.45 12.60
Maintenance (per yr) 0.02 0.25 0.50
Total Costs (20 yrs) $7 $13 $20
Total Costs (40 yrs) $14 $26 $40
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M-GJ 2 * #
# ' # 1 # 2
+% 3*4+ 2% A *
Low Med High
2.5 Million Sq. ft Application (Millions) (Millions) (Millions)
Initial Costs $53 $71 $90
Total Costs (40 yrs) $83 $143 $235
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# # 2 7
' 1 2
# 5 -KO1 AG@(1 A/-1LO@ 0.L062
. Gauge
Station Station Name North Latitude West Longitude Elevatgi]on Seasqn
Number (Feet) Total (in)

10A Bel Air Hotel 34-05-11 118-26-45 540 18.92
11D Upper Franklin Canyon Reservoir 34-07-10 118-24-35 867 20.92
13C North Hollywood-Lakeside 34-08-46 118-21-13 550 18.38
210C Brand Park 34-11-18 118-16-20 1250 16.28
216D Glendale - Jackson 34-09-54 118-15-01 615 18.72
228C Beverly Hills City Hall 34-06-00 118-23-40 245 5.34
237C Stone Canyon Reservoir 34-06-21 118-27-13 865 22.05
280C Flintridge-Sacred Heart 34-10-54 118-11-08 1600 21.84
291 Los Angeles-96th and Central 33-56-56 118-15-17 121 13.96
336 Silver Lake Reservoir 34-06-08 118-15-54 445 17.87
355 Los Angeles Junior College 34-05-14 118-17-28 310

436C Hansen Dam 34-16-08 118-23-59 1110 14.67
453D Devil's Gate Dam 34-10-53 118-10-27 980 14.68
482 Los Angeles-U.S.C. 34-01-14 118-17-15 208 14.22
680 Westwood - UCLA 34-04-10 118-26-30 430

716 Los Angeles-Ducommun St. 34-03-09 118-14-13 306 18.31
749 Burbank 34-11-11 118-20-54 655

794 Lower Franklin Reservoir 34-05-43 118-24-40 585 17.28
802C Eagle Rock Reservoir 34-08-47 118-11-20 970 18.25
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Gauge Season

Station Station Name North Latitude West Longitude Elevation Total

Number (Feet) (in)
807 Ascot Reservoir 34-04-46 118-11-14 620 16.04
1071B Descanso Gardens 34-12-07 118-12-46 1325 225 8
1081B Glendale-Gregg 34-11-45 118-14-30 1350 21.08
1087 Green-Verdugo Pumping Plant 34-15-25 118-20-11 1340 18.59
1107D La Tuna Debris Basin 34-14-13 118-19-37 1160 14.12
1217 Los Angeles Country Club 34-04-10 118-25-17 380 20.56
1265 Scholl Canyon Landfill 34-08-38 118-11-07 1000 10.87
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