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Malibu Creek watershed as an outlier on 

Water Quality and Macroinvertebrate IBI Scores



Outline

1. Malibu Creek watershed has five 303(d) listings for Benthic 

Macroinvertebrate Bioassessments

• The EPA must establish a TMDL by March 24, 2013, so will 

select their own criteria and target

2. Causes of impairment could be 

• hydromodification, 

• mineral water quality from geologic sources, 

• man-made pollutants, or 

• Seasonality of flow

3. How can anthropogenic effects be distinguished from natural?



Aerial overview
Malibu Creek watershed 

Tapia WRF

USGS gage

Cold Creek

Undeveloped 

headwaters



Average Spring IBI Scores



Hydromodification data - GIS



Median Annual Specific Conductance



Specific Conductance and Geology



USGS – Hazardous Elements,

Monterey Formation

http://energy.cr.usgs.gov/TraceElements/monterey.html



USGS – Hazardous 

Elements Table



EPA Study on Coal 

Mining streams v 

Malibu Creek

Mean
Range

Number of samples

EPA
Mined

Sites

EPA
Unmined

Sites

Malibu

Creek

watershed

Malibu 

Northern

tributaries

Malibu 

Lower 

Creek

Specific 

Cond.
(µS/cm)

1023
159-2540

27

62
34-133

10

2362
66-9240

2,397

3046
71-9240

1,203

1916
750-3690

285

Potassium
(mg/L)

9.9
(3-19)

13

1.6
(1.3-2)

7

Only 

collected in 

North

9.4
(2.0-23.8)

97

No Data

Bicarbonate 

alkalinity 
(mg/L)

183
(10.7-501.8)

13

20.9
(6.1-3.5)

7

Only 

collected in 

North

454
(250-1000)

97

No Data

Magnesium
(mg/L)

122.4
(28-248)

13

4.3
(2.3-7)

7

Only 

collected in 

North

172
(104-234)

78

No Data

Chloride
(mg/L)

4.6
(<2.5-11)

13

2.8
(<2.5-4)

7

159
(20-325)

395

188
(92-325)

149

146
(78-196)

114

Sulfate
(mg/L)

695.5
(155-1520)

13

16
(11-21.6)

7

949
(16-2300)

358

1524
(901-2300)

124

609
(264-2050)

108

Mount et al. (1997) reported relative major ion toxicity as K > HCO3 ≈ Mg > Cl > SO4

Downstream effects 

of mountaintop coal 

mining: 

comparing biological 

conditions using 

family and genus 

level 

macroinvertebrate 

bioassessment tools

Pond et al. (2008)

EPA Study:



EPA Conductivity 

Benchmarks “The chronic aquatic 

life benchmark 

value for 

conductivity 

derived from all-

year data from West 

Virginia is 300 

μS/cm.”

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=233809



Miocene Marine 

Sedimentary

Formations - Extent

http://www.crcpd.org/radon/recap.htm



Petroleum Source Rocks – L.A. Area

7.5% of the L.A. area has surface geology that may be enriched: 

Monterey, Modelo, Puente and Rincon Formations

http://pubs.usgs.gov/of/2005/1019/

La Brea Tar Pits



Man-made pollutants

P
o
ll
u
ta
n
t 
ID

C
o
n
s
ti
tu
e
n
t

U
S
 E
P
A
 

M
e
th
o
d
 

U
s
e
d

M
D
L
 

(µ
g
/L
)

07-19-01

08-02-01

09-20-01

10-09-01

11-13-01

12-11-01

01-22-02

02-12-02

03-12-02

04-16-02

05-07-02

06-04-02

07-09-02

08-07-02

09-10-02

10-08-02

11-05-02

12-03-02

V
O
L
A
T
IL
E
 P
O
L
L
U
T
A
N
T
S

S
e
a
s
o
n
 →

3
4
4
9
6

1
,1
 D
ic
h
lo
ro
e
th
a
n
e

0
.1
4

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
0
1

1
,1
 D
ic
h
lo
ro
e
th
y
le
n
e

0
.2
8

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
0
6

1
,1
,1
 T
ri
c
h
lo
ro
e
th
a
n
e

0
.2
6

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
1
1

1
,1
,2
 T
ri
c
h
lo
ro
e
th
a
n
e

0
.1
4

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
1
6

1
,1
,2
,2
 T
e
tr
a
c
h
lo
ro
e
th
a
n
e

0
.2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
3
6

1
,2
 D
ic
h
lo
ro
b
e
n
z
e
n
e
 

0
.1
8

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
2
1
0
3

1
,2
 D
ic
h
lo
ro
e
th
a
n
e

0
.1
5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
4
1

1
,2
 D
ic
h
lo
ro
p
ro
p
a
n
e

0
.0
6

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
6
6

1
,3
 D
ic
h
lo
ro
b
e
n
z
e
n
e
 

0
.2
3

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
6
1

1
,3
 D
ic
h
lo
ro
p
ro
p
y
le
n
e

0
.0
9

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
7
1

1
,4
 D
ic
h
lo
ro
b
e
n
z
e
n
e

0
.1
6

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
2
1
0

A
c
ro
le
in

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
2
1
5

A
c
ry
lo
n
itr
ile

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
0
3
0

B
e
n
z
e
n
e

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
2
1
0
4

B
ro
m
o
fo
rm

0
.4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
1
3

M
e
th
y
l 
B
ro
m
id
e

0
.3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
2
1
0
2

C
a
rb
o
n
 T
e
tr
a
c
h
lo
ri
d
e

0
.3
8

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
0
1

C
h
lo
ro
b
e
n
z
e
n
e

0
.1
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
0
6

C
h
lo
ro
d
ib
ro
m
o
-m
e
th
a
n
e

0
.1
9

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

8
5
8
1
1

C
h
lo
ro
e
th
a
n
e

0
.2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
2
1
0
6

C
h
lo
ro
fo
rm

0
.1
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
2
1
0
1

D
ic
h
lo
ro
b
ro
m
o
-m
e
th
a
n
e

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
1
8

M
e
th
y
le
n
e
 C
h
lo
ri
d
e

0
.2
5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

7
8
1
1
3

E
th
y
lb
e
n
z
e
n
e

0
.1
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
7
5

T
e
tr
a
c
h
lo
ro
e
th
y
le
n
e

0
.1
5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
0
1
0

T
o
lu
e
n
e

0
.1
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
4
9

1
,2
-T
ra
n
s
 D
ic
h
lo
ro
e
th
y
le
n
e

0
.2
1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
1
8
0

T
ri
c
h
lo
ro
e
th
y
le
n
e

0
.1
3

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
1
7
5

V
in
y
l 
C
h
lo
ri
d
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

S
E
M
I 
–
 V
O
L
A
T
IL
E
 P
O
L
L
U
T
A
N
T
S

3
4
5
2
6

B
e
n
z
o
 (
a
) 
A
n
th
ra
c
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
3
6

1
,2
 D
ic
h
lo
ro
b
e
n
z
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
4
6

1
,2
 D
ip
h
e
n
y
lh
y
d
ra
z
in
e

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
5
5
1

1
,2
,4
 T
ri
c
h
lo
ro
b
e
n
z
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
6
6

1
,3
 D
ic
h
lo
ro
b
e
n
z
e
n
e
 

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
7
1

1
,4
 D
ic
h
lo
ro
b
e
n
z
e
n
e
 

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
8
6

2
 C
h
lo
ro
p
h
e
n
o
l

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
6
0
1

2
,4
 D
ic
h
lo
ro
p
h
e
n
o
l

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
6
0
6

2
,4
 D
im
e
th
y
lp
h
e
n
o
l

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
6
1
6

2
,4
 D
in
itr
o
p
h
e
n
o
l

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
6
1
1

2
,4
 D
in
itr
o
to
lu
e
n
e

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
6
2
4

2
,4
,6
 T
ri
c
h
lo
ro
p
h
e
n
o
l

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
6
2
6

2
,6
 D
in
itr
o
to
lu
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
9
1

2
-N
itr
o
p
h
e
n
o
l

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
7
6

2
-C
h
lo
ro
e
th
y
l 
v
in
y
l 
e
th
e
r

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
5
8
1

2
-C
h
lo
ro
n
a
p
h
th
a
le
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
6
3
1

3
,3
’ 
D
ic
h
lo
ro
b
e
n
z
id
in
e

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
2
3
0

B
e
n
z
o
 (
b
) 
F
lu
o
ra
n
th
e
n
e

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
-M
e
th
y
l-
4
-C
h
lo
ro
p
h
e
n
o
l

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
6
1
5

2
-M
e
th
y
l-
4
,6
-D
in
itr
o
p
h
e
n
o
l

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
6
4
6

4
-N
itr
o
p
h
e
n
o
l

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
6
3
6

4
-B
ro
m
o
p
h
e
n
y
l 
p
h
e
n
y
l 
e
th
e
r

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
6
4
1

4
-C
h
lo
ro
p
h
e
n
y
l 
p
h
e
n
y
l 
e
th
e
r

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
2
0
5

A
c
e
n
a
p
h
th
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
2
0
0

A
c
e
n
a
p
h
th
y
le
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
2
2
0

A
n
th
ra
c
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
1
2
0

B
e
n
z
id
in
e

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
2
4
7

B
e
n
z
o
 (
a
) 
P
y
re
n
e

2
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
5
2
1

B
e
n
z
o
 (
g
,h
,i
) 
P
e
ry
le
n
e

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
2
4
2

B
e
n
z
o
 (
k
) 
F
lu
o
ra
n
th
e
n
e

1
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
2
7
8

B
is
 (
2
-C
h
lo
ro
e
th
o
x
y
l)
 m
e
th
a
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
2
7
3

B
is
(2
-C
h
lo
ro
e
th
y
l)
 e
th
e
r

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
2
8
3

B
is
(2
-C
h
lo
ro
is
o
p
ro
p
y
l)
 e
th
e
r

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
1
0
0

B
is
(2
-E
th
y
lh
e
x
y
l)
 p
h
th
a
la
te

0
.5

0
0

0
0

0
0

5
0

0
0

0
0

0
0

0
0

0
0

3
4
2
9
2

B
u
ty
l 
b
e
n
z
y
l 
p
h
th
a
la
te

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
2
0

C
h
ry
s
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
1
1
0

d
i-
n
-B
u
ty
l 
p
h
th
a
la
te

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
9
6

d
i-
n
-O
c
ty
l 
p
h
th
a
la
te

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
5
5
6

D
ib
e
n
z
o
(a
,h
)-
a
n
th
ra
c
e
n
e

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
3
3
6

D
ie
th
y
l 
p
h
th
a
la
te

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
4
1

D
im
e
th
y
l 
p
h
th
a
la
te

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
7
6

F
lu
o
ra
n
th
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
8
1

F
lu
o
re
n
e

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
3
8
6

H
e
x
a
c
h
lo
ro
-c
y
c
lo
p
e
n
ta
d
ie
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
7
0
0

H
e
x
a
c
h
lo
ro
b
e
n
z
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
7
0
2

H
e
x
a
c
h
lo
ro
b
u
ta
d
ie
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
9
6

H
e
x
a
c
h
lo
ro
e
th
a
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
0
3

In
d
e
n
o
(1
,2
,3
,c
d
)-
p
y
re
n
e

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
4
0
8

Is
o
p
h
o
ro
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
3
3

N
-N
itr
o
s
o
d
ip
h
e
n
y
l 
a
m
in
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
3
8

N
-N
itr
o
s
o
d
im
e
th
y
l 
a
m
in
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
2
8

N
-N
itr
o
s
o
-d
i-
n
-p
ro
p
y
l 
a
m
in
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
6
9
6

N
a
p
h
th
a
le
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
4
7

N
itr
o
b
e
n
z
e
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
0
3
2

P
e
n
ta
c
h
lo
ro
p
h
e
n
o
l

2
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
4
4
6
1

P
h
e
n
a
n
th
re
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
6
9
4

P
h
e
n
o
l

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
4
6
9

P
y
re
n
e

0
.5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

IN
O
R
G
A
N
IC
S

9
4
8

A
s
b
e
s
to
s

1
0
0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

1
0
9
7

A
n
tim
o
n
y
 (
S
b
)

0
.4
3

0
0

0
0
.9

0
.8

0
.6

0
.8

0
.6

0
.7

0
0
.6

0
.7

0
0
.6

0
0
.8

0
0
.8

1
0
0
0

A
rs
e
n
ic
  
(A
s
-I
II)

0
.0
5

2
.1

2
0

3
2

0
0

0
0

0
0

2
2

0
2

0
3

0

1
0
1
2

B
e
ry
lli
u
m
 (
B
e
)

0
.0
5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

1
0
2
7

C
a
d
m
iu
m
 (
C
d
)

0
.0
4

0
0

0
.2

0
.7

0
.8

0
.3

0
.2

0
.4

0
.3

0
0
.3

0
0
.5

0
0
.2

0
.3

0
.2

0
.4

1
0
3
3

C
h
ro
m
iu
m
-I
II 
(C
r-
III
)

0
.1
4

0
0

1
.2

2
3

1
1

1
3

2
0

1
0

2
1

0
3

1

1
1
1
9

C
o
p
p
e
r 
(C
u
)

0
.0
8

2
.7

1
1
.1

1
.2

4
1
1

4
5

4
7

5
5

4
6

4
4

1
3

2
1

1
4

1
0
5
1

L
e
a
d

0
.0
3

0
0

0
0
.9

1
.5

0
.3

0
.7

0
.4

0
.5

0
.3

0
.2

0
3
.6

0
.4

0
.2

0
1
.5

2

1
0
6
7

N
ic
k
e
l(
N
i)

0
.0
4

6
.8

7
.3

0
8

1
0

6
5

6
1
1

9
5

5
5

7
7

8
1
0

8

1
1
4
7

S
e
le
n
iu
m
(S
e
)

0
.1
3

1
1

1
1

0
1
3

7
1
0

0
1
0

1
0

6
8

1
1

7
7

1
0

1
0

1
2

6

1
0
7
7

S
ilv
e
r(
A
g
)

0
.1
7

0
0

0
.9

0
.6
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

1
0
5
9

T
h
a
lli
u
m
(T
i)

0
.0
1

0
0

0
0
.4

0
0

0
.2

0
0

0
0

0
0

0
0

0
0

0
.4

1
0
9
2

Z
in
c
(Z
n
)

0
.4

3
.6

2
2

2
.8

3
9

3
0

2
0

4
0

1
0

2
0

2
0

1
0

0
1
0

0
1
0

2
0

6
0

2
0

1
0
3
2

C
h
ro
m
iu
m
 V
I 
(C
r-
V
I)

2
1
8
.6

0
.0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

7
1
9
0
0

M
e
rc
u
ry

2
4
5
.1

0
.0
5

0
0

0
0

0
.0
1

0
0

0
.0
4

0
.0
1

0
0

0
0
.0
1

0
.0
1

0
0
.1

0
0

7
2
0

C
y
a
n
id
e
(C
N
) 

3
3
5
.2

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

P
E
S
T
IC
ID
E
S

3
9
3
1
0

4
,4
’-
D
D
D

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
2
0

4
,4
’-
D
D
E

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
0
0

4
,4
’-
D
D
T

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

7
8
4
2
8

A
lp
h
a
-E
n
d
o
s
u
lfa
n

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
3
6

A
lp
h
a
-B
H
C

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
3
0

A
ld
ri
n

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
5
6

B
e
ta
-E
n
d
o
s
u
lfa
n

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
3
8

b
e
ta
-B
H
C

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
5
0

C
h
lo
rd
a
n
e

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
1
9
8

d
e
lta
-B
H
C

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
8
0

D
ie
ld
ri
n

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
5
1

E
n
d
o
s
u
lfa
n
 S
u
lfa
te

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
9
0

E
n
d
ri
n

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
4
3
6
6

E
n
d
ri
n
 A
ld
e
h
y
d
e

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
4
1
0

H
e
p
ta
c
h
lo
r

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
4
2
0

H
e
p
ta
c
h
lo
r 
E
p
o
x
id
e

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
3
4
0

g
a
m
m
a
-B
H
C

0
.0
0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4
1
6
6

P
C
B
 1
0
1
6

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4
1
6
6

P
C
B
 1
2
2
1

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4
1
6
6

P
C
B
 1
2
3
2

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4
1
6
6

P
C
B
 1
2
4
2

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4
1
6
6

P
C
B
 1
2
4
8

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4
1
6
6

P
C
B
 1
2
5
4

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4
1
6
6

P
C
B
 1
2
6
0

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

3
9
4
0
0

T
o
x
a
p
h
e
n
e

0
.1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

8
2
6
9
8

T
C
D
D

8
2
8
0
A

0
0

8260B 8270C 8081A200.8

Not DetectedDetected

Volatile organic 
compounds

Semi-volatile 
organic compounds Pesticides

California Toxics Rule (CTR) test results

Metals



Non-perennial flow
Dry 6 mo ‘06

Dry 7 mo ‘06

Dry >2 mo ‘06

Intermittent

Seasonal

LA Co gageUSGS gage

No flow days:

120 in 2008

134 in 2009

91 in 2010

49 in 2011

USGS gage

Malibu Creek at USGS gage, 8/2009 



Previously

overlooked 

caveats on 

regulatory 

thresholds

p. 53 … a large degree of natural 

enrichment occurs through leachate 

from nutrient rich rocks such as … 

Tertiary marine … siltstone … Indeed 

only small amounts of these rock 

types in a catchment can cause 

proliferations during low flows. 



Questions

Question:

If the impaired listing is justified, what 

metric and target could be used to assess 

the degree of impairment? 



Extra slide: Malibu Creek 303(d) 
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Proposed Regulatory Remedies →
TRASH 

TMDL

Las Virgenes Creek X X X X X X X X X 9

Lindero Creek Reach 1 X X X X X X X 7

Lindero Creek Reach 2 X X X X X 5

Malibu Creek X X X X X X X X X X 10

Medea Creek Reach 1 X X X X X 5

Medea Creek Reach 2 X X X X X X X 7

Palo Comado Creek X 1

Stokes Creek X 1

Triunfo Canyon Creek Reach 1 X X X 3

Triunfo Canyon Creek Reach 2 X X X X 4

Lake Lindero X X X X X X X 7

Lake Sherwood X X X X X 5

Malibou Lake X X X 3

Westlake Lake X X X X X 5

Malibu Beach X X 2

Malibu Lagoon Beach (Surfrider) X X X 3

L
A

G
O

O
N

Malibu Lagoon X X X X X X 6

Total listings in the watershed 8 2 5 2 1 4 4 10 1 1 1 7 1 5 1 2 1 4 3 2 1 1 1 6 7 1 1 83

* Probable natural source (Monterey Formation)  

BACTERIA 

TMDL
TMDLs PENDING

WATER QUALITY IN THE MALIBU CREEK WATERSHED - CURRENT STATUS    
Source: California Integrated §303(d) Report (2010)

  POLLUTANT / IMPAIRMENT

L
A

K
E

S
B

E
A

C
H

NUTRIENT TMDL

S
T

R
E

A
M

S



Extra slide: Regulatory Context

1997 – EPA sued for failure to implement TMDLs in LA Region

1998 - Federal Consent Decree – 92 pollutant - water body 

combinations scheduled for TMDLS

2009 – Benthic Macroinvertebrate listing for Malibu Creek added 

to the 303(d) list

2010 – Consent Decree amended with deletions and additions, 

including:

• Malibu Creek Benthic Macroinvertebrate Bioassessments

• Malibu Creek Sedimentation and Siltation

March 24, 2013 – EPA’s TMDL implementation deadline 



Extra slide:

Major ions Piper 

Diagram

Key 

NAWQA data

Las Virgenes Creek

Cheeseboro Creek

Malibu Creek

Ion Balance

Ca2+ Cl-

http://infotrek.er.usgs.gov/nawqa_map/



Extra slide: Sulfate medians
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Why are SC and TDS so high?

Mg hardness

Ca hardness

Sodium

Sulfate

Bicarbonate 

alkalinity

Chloride

Major

Ions

Extra slide: Major ions, Cheseboro site



Extra slide: algal cover 

time series
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Extra slide: 

effects of salinity

Nielsen et al. (2003) Effects of increasing salinity on freshwater ecosystems in Australia

“aquatic biota will be adversely affected as salinity exceeds 1000 mg/L 

(1500 µS/cm)” – citing Hart et al. 1991


