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A
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el
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te
 F

or
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C

ar
m

el
 B
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 A

SB
S 

w
at

er
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ed
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B
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m
 d
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in
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e 

sy
st

em
 w
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 c
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de
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d
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es
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ro
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.  
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 M
at
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ra
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 F
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s. 
 H

az
ar
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 m
at

er
ia

l s
to

ra
ge

 a
re

as
 a

re
 sh

ow
n 
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 th

e 
m

ap
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 A
tta

ch
m

en
t 1
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Th
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e 
ar

ea
s a

re
 lo
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te
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at
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B

G
L

M
ai

nt
en

an
ce

 F
ac

ili
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, T
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 L
od

ge
 (e

m
er

ge
nc

y 
ge

ne
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to
r l

oc
at

io
n)

,th
e 
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he
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on

St
at

io
n,

 C
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Pa

lm
er

o,
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nd
 T
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 B

ea
ch
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 T

en
ni

s C
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b.
 T

he
se

 fa
ci

lit
ie

s a
re

 in
sp

ec
te

d 
an

nu
al

ly
 b

y 
th

e 
C

ou
nt

y 
of

 M
on

te
re

y 

D
ep

ar
tm

en
t o

f P
ub

lic
 H

ea
lth

, D
iv

is
io

n 
of

 E
nv

iro
nm

en
ta

l H
ea

lth
, t

o 
en

su
re

 th
at

 a
ll 

ha
za

rd
ou

s m
at

er
ia

ls
 a

re
 p

ro
pe

rly
 st

or
ed

 

an
d 

m
an

ag
ed

, a
nd

 th
at

 n
o 

di
sc

ha
rg

e 
of

 su
ch

 m
at

er
ia

ls
 to

 P
B

C
’s

 st
or

m
 d

ra
in

ag
e 

sy
st

em
 is

 o
cc

ur
rin

g.
 T

he
re

 a
re

 o
nl

y 
sm

al
l 

lo
ca

liz
ed

 re
fu

se
 c

ol
le

ct
io

n 
ar

ea
s a

t b
us

in
es

se
s l

oc
at

ed
 in

 th
e 

Lo
dg

e 
C

om
pl

ex
 c

om
m

er
ci

al
 a

re
a 

an
d 

at
 p

riv
at

e 
re

si
de

nc
es

w
ith

in
 th

e 
w

at
er

sh
ed

.

g.
M

ap
 U

pd
at

in
g.

PB
C

’s
 st

or
m

 d
ra

in
ag

e 
m

ap
 is

 u
pd

at
ed

 a
s n

ec
es

sa
ry

 to
 re

fle
ct

 a
ny

 c
ha

ng
es

 o
r a

dd
iti

on
s t

ha
t h

av
e 

be
en

 

m
ad

e 
to

 it
.  

3.
0

N
O

N
-S

TO
R

M
W

A
TE

R
 D

IS
C

H
A

R
G

ES

3.
1 

R
eq

ui
re

d
co

nt
en

t:
Th

is
 e

le
m

en
t m

us
ts

ho
w

an
d 

de
sc

rib
e:

a.
Th

e 
m

ea
su

re
s b

y 
w

hi
ch

 a
ll 

no
n-

au
th

or
iz

ed
no

n-
st

or
m

 w
at

er
 ru

no
ff

 (e
.g

., 
dr

y 
w

ea
th

er
 fl

ow
s)

 h
av

e
be

en
 e

lim
in

at
ed

;

b.
H

ow
 th

es
e

m
ea

su
re

s w
ill

 b
e 

m
ai

nt
ai

ne
d 

ov
er

 ti
m

e;
an

d 

c.
H

ow
 th

es
e 

m
ea

su
re

s w
ill

 b
e

m
on

ito
re

d 
an

d
do

cu
m

en
te
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3.
2

N
on

-s
to

rm
w

at
er

 D
is
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ar

ge
s C

om
pl

ia
nc

e 
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an
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a.
E
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in

at
io

n 
of

 N
on

-A
ut

ho
ri

ze
d 

N
on

-S
to

rm
w

at
er

 D
is

ch
ar

ge
s. 

 In
 A

pr
il

20
14

,B
al

an
ce

 H
yd

ro
lo

gi
cs

, I
nc

. (
B

al
an

ce
) a

nd
 

L&
S/

W
W

D
 E

ng
in

ee
rin

g 
(L

&
S)

 c
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pl
et

ed
 a

 c
om

pr
eh

en
si

ve
 y

ea
r l

on
g 
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y 

w
ea

th
er

 st
or

m
 d

ra
in

 m
on

ito
rin

g 
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ec

t w
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 th
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D
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 M
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 F

or
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e 
C
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m

el
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er
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 d
es

ig
ne

d 
to

 u
nd

er
st

an
d 
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e 
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f d
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w
ea

th
er

 d
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ch
ar

ge
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o 
th
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C

ar
m

el
 B

ay
 A
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S 

em
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in

g 
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om
 th
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D

el
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te

 F
or
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y 
ch
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in
g 
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ua
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lit
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d 
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 (i

f a
ny
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n 
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e 
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ce

iv
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g 
w

at
er

.  
Th
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di
ng

s o
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s p
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 p

ro
vi

de
d 
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en
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w

or
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m
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et

ed
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an
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at
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ca
nt

 n
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rm
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at
er

 d
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ar
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ar
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ay
 c

an
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ut
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in

g 
a 
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m
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 in
 th
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r r

ep
or

t e
nt

itl
ed
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D

ra
ft 

B
as

in
 R

ep
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or

 N
on

-S
to

rm
w

at
er

 F
lo

w
 C

on
tro

ls
 a

t 

th
e 

Pe
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le
 B

ea
ch

 G
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f L
in
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”

(A
tta

ch
m

en
t 3

).
Th

e 
pr

ef
er

re
d 
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te
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at

iv
e 

en
ta

ils
 th

e 
co
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tru

ct
io

n 
of

 fi
ve

 d
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er
si

on
 fa

ci
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ie
s 

al
on

g 
th

e 
sh

or
el

in
e 

ed
ge

 o
f P

B
G

L.
  T

he
 o

ve
ra

ll 
sy

st
em

 is
 sh

ow
n 

sc
he

m
at

ic
al

ly
 in

 P
la

te
 2

 a
nd

 in
 th

e 
fo

rm
 o

f p
re

lim
in

ar
y 

en
gi

ne
er

in
g 

pl
an

s i
n 

A
pp

en
di

x 
A

 o
f A

tta
ch

m
en

t 3
.

In
 Ju

ly
 2

01
4,

 a
dd

iti
on

al
 sa

m
pl

in
g 

w
as

 p
er

fo
rm

ed
 b

y 
B

al
an

ce
 to

 a
ss

es
s t

he
 e

ff
ec

tiv
en

es
s o

f n
ew

 so
ur

ce
 c

on
tro

l m
ea

su
re

s 

im
pl

em
en

te
d 

by
 P

B
G

L
m

ai
nt

en
an

ce
 st
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f t

o 
pr

ev
en

t d
is

ch
ar

ge
so

f p
es
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id

es
.  

Tw
o 

pe
st

ic
id

es
 o

f c
on

ce
rn

 (T
ric

lo
py

r a
nd

 

C
hl

or
ot

ha
lo

ni
l)

th
at

 w
er

e 
de

te
ct

ed
 in

 e
ar
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r m

on
ito

rin
g 

ef
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rts
w

er
e 

no
t f

ou
nd
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 a

ny
 o
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he

 d
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ch
ar

ge
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 Ju
ly

 2
01
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ve
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 th
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ne
w

 so
ur

ce
 c

on
tro

l m
ea

su
re

s i
n 

pl
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e 
ar

e 
ef

fe
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iv
e.

Th
e 

ne
w

 so
ur
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 c

on
tro

l m
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su
re
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lu
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1.
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r o
f P

B
G
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ra
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ki
ng

 p
ro

pe
rly

 d
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 d
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 d
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 b
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Tu
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 b
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ra
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ra
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 c
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s p
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 c
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 c
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u 
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l d
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m
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 b
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 c

on
tin

ue
 to

 u
se

 a
 sm

al
l a

m
ou

nt
 (l

es
s t

ha
n 
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 p
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w
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e 
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th
er

 b
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an
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 c
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ill
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 to

a 
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ic
 d

ec
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e 
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ll 
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e 
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ve
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 d
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3 
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%

 d
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D

ac
on

il 
–

C
ho

lo
ro
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e 
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n 
to

 b
e 
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M
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te
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a
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at
e 
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r 
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af
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m
y 
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G

L.
Th
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 c
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m
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al
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ee
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an
d 

fa
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ay
s f
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 c

on
tro
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f 

Fu
sa

riu
m

 P
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ch
.  

It 
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s a
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be

en
 u

se
d 
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 o

n 
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G

L 
w

ill
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y 
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id
e 

in
 ro
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h 
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d 
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m
it 

its
 u
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ot
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 o
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ut

 o
f 9

9 
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, w
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 fa
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s 
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lo

ng
er
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r b
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s p
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ra
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 b
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 c
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ra
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 p
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ltu
ra

l p
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Th
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ly

 2
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4 
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in
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 a
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f c
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 b
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r d
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A

W
D
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w
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 b
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r 
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en
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d 
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or
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w

at
er

 d
iv
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si
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B
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’s

 p
ro
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se

d 
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ai
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ge
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ys
te
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to
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r t
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m

en
t 
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 a
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iti
on

al
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rte

rly
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ito

rin
g 

w
ill

 b
e 

re
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ire
d 

so
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er
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y 
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n 
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el
in
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 d
em
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ra
te
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m
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in
g 
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ue
nc

y 
m
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e 
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A
 d

et
ai

le
d 

di
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si
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 o

f t
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ly

 2
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m

pl
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re

su
lts

, p
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ce
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re
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al
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y 
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l c

an
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un
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tta
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m
en
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b.
M

ai
nt

en
an

ce
, M

on
ito

ri
ng

, a
nd

 D
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um
en

ta
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n 
of

 F
ut

ur
e 

D
ry

 W
ea

th
er

 M
ea

su
re
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C
 w

ill
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it 
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s f
or

 o
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en

an
ce
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ito
rin
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 a
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 d
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en
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C
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 d
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 D
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 d
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 re
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ns
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 c
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w
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io
ns

w
ill

 b
e 

ac
hi

ev
ed

 th
ro

ug
h 

B
M

Ps
.  

4.
2

C
om

pl
ia

nc
e 

Pl
an

:

a.
M

on
ito

ri
ng
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Se
ct

io
n 

IV
 o

f t
he

 S
pe

ci
al

 P
ro

te
ct

io
ns

, M
on

ito
ri

ng
 R

eq
ui

re
m

en
ts

,w
ill

 b
e 

fu
lfi

lle
d 

by
 P

B
C

’s
 p

ar
tic

ip
at

io
n 

in
 th

e 
C

en
tra

l C
oa

st
 

A
SB

S 
R

eg
io

na
l M

on
ito

rin
g 

Pr
og

ra
m

(R
M

P)
.

Th
e 

R
M

P 
is

 a
 c

ol
la

bo
ra

tio
n 

of
 v

ar
io

us
 a

ge
nc

ie
s a

nd
 e

nt
iti

es
 o

n 
th

e 
C

oa
st

, c
ov

er
in

g 
an

 a
re

a 
fr

om
 B

ig
 S

ur
, i

n 
M

on
te

re
y 

C
ou

nt
y,

 to
 

Pt
. R

ey
es

, i
n 

M
ar

in
 C

ou
nt

y.
 T

he
 p

ro
je

ct
 in

cl
ud

es
 m

on
ito

rin
g 

re
qu

ire
m

en
ts

 (i
.e

. w
at

er
 sa

m
pl

in
g 

an
d 

an
al

ys
is

 fo
r v

ar
io

us
 p

ol
lu

ta
nt

s

of
 c

on
ce

rn
) s

pe
ci

fie
d 

in
 th

e 
Sp

ec
ia

l P
ro

te
ct

io
ns

 fo
r t

en
 (1

0)
 p

ar
tic

ip
an

ts
 d

es
ig

na
te

d 
as

 R
es

po
ns

ib
le

 P
ar

tie
s t

ha
t i

nc
lu

de
: T

he

C
ou

nt
ie

s o
f M

ar
in

, M
on

te
re

y,
 a

nd
 S

an
 M

at
eo

; t
he

 C
iti

es
 o

f C
ar

m
el

-b
y-

th
e-

Se
a,

 M
on

te
re

y,
 a

nd
 P

ac
ifi

c 
G

ro
ve

; C
al

tra
ns

;H
op

ki
ns

 

M
ar

in
e 

St
at

io
n;

M
on

te
re

y 
B

ay
 A

qu
ar

iu
m

;a
nd

 P
B

C
. T

he
 S

co
pe

 o
f W

or
k 

fo
r t

he
 R

M
P 

ha
s b

ee
n 

de
ve

lo
pe

d 
th

ro
ug

h 
di

sc
us

si
on

s 

w
ith

 st
af

f f
ro

m
 b

ot
h 

th
e 

St
at

e 
an

d 
R

eg
io

na
l W

at
er

 B
oa

rd
s, 

as
 w

el
l a

s t
he

 re
sp

on
si

bl
e 

pa
rti

es
 d

is
ch

ar
gi

ng
 st

or
m

 w
at

er
 in

to
 A

SB
S.

Th
e 

O
ce

an
 P

la
n 

pr
oh

ib
its

 th
e 

di
sc

ha
rg

e 
of

 b
ot

h 
po

in
t a

nd
 n

on
-p

oi
nt

 so
ur

ce
 w

as
te

 in
to

 A
SB

S 
un

le
ss

 th
e 

SW
R

C
B

 g
ra

nt
s a

n 

“e
xc

ep
tio

n”
.  

In
 2

01
2,

 th
e 

SW
R

C
B

 a
pp

ro
ve

d 
a 

lis
t o

f d
ire

ct
 o

r i
nd

ire
ct

 st
or

m
 w

at
er

 d
is

ch
ar

ge
s i

nt
o 

lo
ca

l A
SB

S,
 in

cl
ud

in
g 

th
e 

C
ar

m
el

 B
ay

 A
SB

S,
 w

hi
ch

 in
cl

ud
ed

 th
e 

C
ity

 o
f C

ar
m

el
-b

y-
th

e-
Se

a,
 th

e 
C

ou
nt

y 
of

 M
on

te
re

y,
an

d 
PB

C
.  

W
at

er
 q

ua
lit

y 
an

d 
bi

ol
og

ic
al

 sa
m

pl
in

g 
of

 u
rb

an
 st

or
m

 w
at

er
 d

is
ch

ar
ge

s a
nd

 re
ce

iv
in

g 
w

at
er

s a
re

 a
 m

an
da

to
ry

 st
ip

ul
at

io
n 

of
 th

e

Sp
ec

ia
l P

ro
te

ct
io

ns
 fo

r A
re

as
 o

f S
pe

ci
al

 B
io

lo
gi

ca
l S

ig
ni

fic
an

ce
.  

In
 2

01
2,

 P
B

C
 jo

in
ed

 fo
rc

es
 w

ith
 n

in
e 

(9
) o

th
er

 A
SB

S 

pe
rm

itt
ee

s a
lo

ng
 th

e 
C

en
tra

l C
oa

st
 o

f C
al

ifo
rn

ia
 to

 fo
rm

 a
 c

ol
la

bo
ra

tiv
e 

R
M

P 
to

 c
om

pl
y 

w
ith

 th
e 

m
on

ito
rin

g 
re

qu
ire

m
en

ts
 o

f t
he

Sp
ec

ia
l P

ro
te

ct
io

ns
. T

he
 p

ur
po

se
s o

f t
he

 R
M

P 
ar

e 
to

 le
ve

ra
ge

 li
m

ite
d

ag
en

cy
 fu

nd
s t

o 
ad

dr
es

s s
ha

re
d 

m
on

ito
rin

g 
co

m
pl

ia
nc

e 

ne
ed

s b
y 

pr
ov

id
in

g 
co

ns
is

te
nt

 m
et

ho
ds

 a
nd

 d
at

a 
qu

al
ity

 a
m

on
g 

al
l p

ar
tic

ip
an

ts
, w

hi
le

 a
ls

o 
pe

rf
or

m
in

g 
th

e 
sc

ie
nt

ifi
c 

w
or

k 
re

qu
ire

d 
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by
 th

e 
Sp

ec
ia

l P
ro

te
ct

io
ns

 in
 a

 m
an

ne
r s

o 
th

e 
fin

al
 d

at
a 

ca
n 

be
 c

om
pa

re
d

to
 o

r c
on

tra
st

ed
 w

ith
 th

os
e 

fr
om

 o
th

er
 re

gi
on

al
 e

ff
or

ts
 

al
on

g 
th

e 
C

al
ifo

rn
ia

 c
oa

st
lin

e.
   

 

In
 e

ar
ly

 2
01

3,
 a

 R
M

P 
M

em
or

an
du

m
 o

f A
gr

ee
m

en
t (

se
e 

A
tta

ch
m

en
t 5

) w
as

 e
xe

cu
te

d 
am

on
g 

al
l p

ar
tie

s t
o 

pe
rf

or
m

 a
 c

oo
rd

in
at

ed
 

m
on

ito
rin

g 
ef

fo
rt 

to
 in

ve
st

ig
at

e 
co

nc
en

tra
tio

ns
 o

f p
ol

lu
ta

nt
s o

f c
on

ce
rn

 a
t p

ar
tic

ul
ar

 fr
es

hw
at

er
 re

fe
re

nc
e 

si
te

s, 
oc

ea
n 

re
ce

iv
in

g 

w
at

er
 si

te
s, 

an
d 

ur
ba

n 
st

or
m

 w
at

er
 d

is
ch

ar
ge

 si
te

s. 
 A

dd
iti

on
al

ly
, t

he
 p

ro
gr

am
 in

cl
ud

es
 b

io
lo

gi
ca

l a
nd

 b
io

ac
cu

m
ul

at
io

n 

m
on

ito
rin

g,
 a

s w
el

l a
s w

at
er

fr
on

t c
om

pl
ia

nc
e 

m
on

ito
rin

g 
of

 th
e 

St
ill

w
at

er
 Y

ac
ht

 C
lu

b’
s m

oo
rin

g 
fie

ld
 in

 S
til

lw
at

er
 C

ov
e.

A
pp

lie
d 

M
ar

in
e 

Sc
ie

nc
es

 (A
M

S)
 w

as
 se

le
ct

ed
 to

 d
ire

ct
 a

nd
 p

er
fo

rm
 th

e 
sc

ie
nt

ifi
c 

m
on

ito
rin

g 
ne

ed
s o

f t
he

 R
M

P 
m

em
be

rs
, 

in
cl

ud
in

g 
fie

ld
 a

nd
 fo

llo
w

-u
p 

an
al

yt
ic

al
 a

nd
 st

at
is

tic
al

 w
or

k.
  M

on
te

re
y 

B
ay

 N
at

io
na

l M
ar

in
e 

Sa
nc

tu
ar

y 
st

af
f a

nd
 v

ol
un

te
er

s a
ls

o 

as
si

st
 w

ith
 p

or
tio

ns
 o

f t
he

 A
SB

S 
m

on
ito

rin
g 

pr
og

ra
m

. 

In
 to

ta
l, 

th
e 

R
M

P 
ha

s 4
0 

sa
m

pl
in

g 
lo

ca
tio

ns
. F

iv
e

(5
) s

to
rm

 w
at

er
 d

is
ch

ar
ge

s a
re

 sa
m

pl
ed

 a
lo

ng
 th

e 
D

el
 M

on
te

 F
or

es
tp

or
tio

n 
of

 

th
e 

C
ar

m
el

 B
ay

 A
SB

S 
to

 a
ss

is
t i

n 
be

tte
r u

nd
er

st
an

di
ng

 th
e 

re
la

tiv
e 

he
al

th
 o

f t
hi

s A
SB

S 
ec

os
ys

te
m

 a
nd

 th
e 

ef
fe

ct
s o

f d
is

ch
ar

ge
s 

en
te

rin
g 

it.
  A

 li
st

 o
f a

ll 
sa

m
pl

in
g 

si
te

s, 
in

cl
ud

in
g 

th
ei

r r
es

pe
ct

iv
e 

sa
m

pl
in

g 
re

qu
ire

m
en

ts
 a

nd
 th

e 
ov

er
al

l s
am

pl
in

g 
sc

he
m

e,
is

 

ou
tli

ne
d 

in
 “

Ex
hi

bi
t E

”
of

 th
e 

M
O

A
fo

un
d 

in
 A

tta
ch

m
en

t 5
.

Fo
r P

B
C

’s
po

rti
on

 o
f t

he
 C

ar
m

el
 B

ay
, t

he
48

” 
st

or
m

 d
ra

in
 lo

ca
te

d 

ne
ar

 th
e 

18
th

G
re

en
 o

f P
B

G
L 

an
d 

Th
e 

Lo
dg

e 
w

as
 c

ho
se

n 
to

 b
e 

sa
m

pl
ed

 fo
r r

ec
ei

vi
ng

 w
at

er
 q

ua
lit

y 
an

d 
ro

ck
y 

in
te

rti
da

l b
io

lo
gi

ca
l 

m
on

ito
rin

g,
 a

s w
el

l a
s f

or
 st

or
m

 w
at

er
 o

ut
fa

ll/
di

sc
ha

rg
e 

m
on

ito
rin

g.
  B

io
ac

cu
m

ul
at

io
n 

st
ud

ie
s a

re
 o

cc
ur

rin
g 

at
 th

e 
Fa

ns
he

ll 

O
ve

rlo
ok

 in
 th

e 
D

el
 M

on
te

 F
or

es
tn

ea
rs

ho
re

ar
ea

 a
nd

 a
re

 b
ei

ng
 p

er
fo

rm
ed

 b
y 

C
en

tra
l C

oa
st

 L
on

g-
te

rm
 E

nv
iro

nm
en

ta
l

A
ss

es
sm

en
t N

et
w

or
k 

(C
C

LE
A

N
) i

n 
co

lla
bo

ra
tio

n 
w

ith
 th

is
 R

M
P.

 T
ho

se
 d

at
a 

ar
e 

pl
an

ne
d 

fo
r u

se
 in

 d
et

er
m

in
in

g 
th

e 
ex

is
tin

g 

re
la

tiv
e 

he
al

th
 o

f P
en

in
su

la
 n

ea
rs

ho
re

bi
ol

og
ic

al
 e

nv
iro

nm
en

t f
or

 th
is

 R
M

P 
ef

fo
rt.
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W
at

er
 q

ua
lit

y 
an

d 
bi

ol
og

ic
al

 re
su

lts
 re

ce
iv

ed
 o

ve
r t

w
o 

ye
ar

s o
f t

he
 R

M
P 

pr
og

ra
m

 w
ill

 b
e 

an
al

yz
ed

 to
 d

et
er

m
in

e 
th

e 
re

la
tiv

e 

he
al

th
 o

f t
he

 A
SB

S 
be

in
g 

st
ud

ie
d 

as
 a

 p
ar

t o
f t

hi
s R

M
P.

  T
he

se
 e

ff
or

ts
 a

re
 a

ls
o 

m
ea

nt
 to

 id
en

tif
y 

an
y 

po
te

nt
ia

l u
rb

an
 st

or
m

 w
at

er
 

di
sc

ha
rg

es
 th

at
 m

ay
 b

e 
ne

ga
tiv

el
y 

af
fe

ct
in

g 
th

e 
he

al
th

 o
f t

he
 A

SB
S,

 in
cl

ud
in

g 
th

at
 o

f t
he

 C
ar

m
el

 B
ay

A
SB

S.
  

A
s o

f S
ep

te
m

be
r 2

01
4,

 o
nl

y 
on

e 
sa

m
pl

in
g 

se
as

on
 h

as
 b

ee
n 

co
m

pl
et

ed
 –

Se
as

on
 1

, W
in

te
r 2

01
3/

20
14

. S
ea

so
n 

1 
da

ta
 a

re
 

un
de

rg
oi

ng
 q

ua
lit

y 
as

su
ra

nc
e/

qu
al

ity
 c

on
tro

l (
Q

A
/Q

C
) r

ev
ie

w
 a

nd
 st

at
is

tic
al

 a
na

ly
se

s. 
 P

re
lim

in
ar

y 
re

su
lts

 a
re

 e
xp

ec
te

d 
in

 la
te

 

Se
pt

em
be

r 2
01

4,
 w

ith
 fi

na
l r

ep
or

t g
en

er
at

io
n 

in
 O

ct
ob

er
 2

01
4.

  F
in

al
 re

su
lts

 w
er

e 
no

t a
va

ila
bl

e 
fo

r i
nc

lu
si

on
 in

 th
is

 D
ra

ft 

C
om

pl
ia

nc
e 

Pl
an

; h
ow

ev
er

, s
tu

dy
 re

su
lts

w
ill

 b
e 

sh
ar

ed
 a

s t
he

y 
be

co
m

e 
av

ai
la

bl
e,

 a
nd

 su
bs

eq
ue

nt
 w

at
er

 q
ua

lit
y 

re
po

rts
 sh

al
l b

e 

in
co

rp
or

at
ed

 in
to

 th
is

 P
la

n 
in

 fu
tu

re
 fi

na
liz

at
io

n 
ef

fo
rts

.  
Se

as
on

 2
, W

in
te

r 2
01

4/
20

15
 sa

m
pl

in
g 

re
su

lts
 a

re
 a

nt
ic

ip
at

ed
 fo

r 

pr
el

im
in

ar
y 

re
vi

ew
 in

 su
m

m
er

 2
01

5 
w

ith
 su

bs
eq

ue
nt

 a
na

ly
tic

al
 re

po
rt 

fin
al

iz
at

io
n 

in
 fa

ll 
20

15
. 

Th
e 

R
M

P 
ef

fo
rts

 a
t C

ar
m

el
 B

ay
A

SB
S 

sa
m

pl
in

g 
lo

ca
tio

ns
 a

nd
 a

ll 
ot

he
rs

 in
 th

e 
re

gi
on

 a
re

 p
ro

vi
di

ng
 th

e 
sc

ie
nt

ifi
c 

w
at

er
 q

ua
lit

y 

an
d 

bi
ol

og
ic

al
 d

at
a 

ne
ce

ss
ar

y 
to

 c
om

pl
y 

w
ith

 th
e 

m
on

ito
rin

g 
re

qu
ire

m
en

ts
 o

f t
he

 S
pe

ci
al

 P
ro

te
ct

io
ns

 a
t t

hi
s t

im
e.

 T
he

 st
ud

y 

re
su

lts
 a

re
 a

nt
ic

ip
at

ed
 to

 p
ro

vi
de

 in
si

gh
t t

o 
th

e 
lo

ca
l a

ge
nc

ie
s a

nd
 S

W
R

C
B

 a
s t

o 
th

e 
cu

rr
en

t a
nd

 re
la

tiv
e 

he
al

th
 a

nd
 q

ua
lit

y 
of

 

C
al

ifo
rn

ia
 A

SB
S.

 A
dd

iti
on

al
ly

, f
ur

th
er

 st
ud

y 
of

 th
e 

R
M

P’
s r

ef
er

en
ce

 si
te

 w
at

er
 q

ua
lit

y 
da

ta
 is

 p
la

nn
ed

 fo
r u

til
iz

at
io

n 
as

 p
ar

t o
f a

 

SW
R

C
B

 c
on

tra
ct

 to
 a

na
ly

ze
 th

e 
N

or
th

 C
oa

st
, C

en
tra

l C
oa

st
, a

nd
 S

ou
th

 C
oa

st
 re

fe
re

nc
e 

da
ta

 re
po

rt 
to

 b
e 

pr
od

uc
ed

 b
y 

co
nt

ra
ct

or
 

K
en

 S
ch

iff
.

Pr
oc

es
s f

or
 E

xc
ee

da
nc

es
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T
he

 p
ro

ce
ss

 fo
r 

ev
al

ua
tin

g 
w

he
th

er
 a

lte
ra

tio
ns

 o
f n

at
ur

al
 o

ce
an

 w
at

er
 q

ua
lit

y 
in

 th
e 

C
ar

m
el

 B
ay

 A
SB

S 
ar

e 
oc

cu
rr

in
g 

is
 

st
ill

 in
 d

ev
el

op
m

en
t. 

 If
 e

xc
ee

da
nc

es
 o

f O
ce

an
 P

la
n 

W
at

er
 Q

ua
lit

y
O

bj
ec

tiv
es

 (W
Q

O
s)

 a
re

 o
bs

er
ve

d,
 it

 d
oe

s n
ot

 n
ec

es
sa

ril
y 

im
pl

y 
th

at
 n

at
ur

al
 o

ce
an

 w
at

er
 q

ua
lit

y 
w

ill
 b

e 
al

te
re

d,
 n

or
 w

ou
ld

 o
bs

er
ve

d 
al

te
ra

tio
ns

 in
 n

at
ur

al
 o

ce
an

 w
at

er
 q

ua
lit

y 
ne

ce
ss

ar
ily

 

be
 c

au
se

d 
by

 d
is

ch
ar

ge
s f

ro
m

 th
e 

la
nd

-b
as

ed
 w

at
er

sh
ed

.  
D

ilu
tio

n 
pr

oc
es

se
s w

ith
in

 th
e 

re
ce

iv
in

g 
w

at
er

 a
re

 a
n 

im
po

rta
nt

 

co
ns

id
er

at
io

n 
as

 w
el

l a
s o

ce
an

 in
flu

en
ce

s t
ha

t m
ay

 n
ot

 b
e 

de
te

ct
ed

 a
t r

ef
er

en
ce

 p
oi

nt
s. 

 T
he

 c
ha

lle
ng

es
 in

 e
st

ab
lis

hi
ng

 th
es

e 
ty

pe
s 

of
 re

gu
la

to
ry

 li
nk

s w
ill

 b
e 

co
ns

id
er

ed
 a

s t
he

 re
gi

on
al

 n
at

ur
al

 w
at

er
 q

ua
lit

y 
pr

oc
es

s a
nd

 st
an

da
rd

s a
re

 d
ef

in
ed

.

O
nc

e 
th

e 
pr

oc
es

s f
or

 e
va

lu
at

in
g 

ex
ce

ed
an

ce
s i

s f
in

al
iz

ed
, S

ec
tio

n 
I.A

.3
.e

of
 th

e 
A

SB
S 

Sp
ec

ia
l P

ro
te

ct
io

ns
st

at
es

 th
at

 if
 th

e 
in

iti
al

 

re
su

lts
 o

f p
os

t-s
to

rm
 re

ce
iv

in
g 

w
at

er
 q

ua
lit

y 
te

st
in

g 
in

di
ca

te
 le

ve
ls

hi
gh

er
 th

an
 th

e 
85

th
pe

rc
en

til
e 

th
re

sh
ol

d 
of

 re
fe

re
nc

e 
w

at
er

 

qu
al

ity
 d

at
a 

an
d 

th
e 

pr
e-

st
or

m
 re

ce
iv

in
g 

w
at

er
 le

ve
ls

, t
he

n 
PB

C
m

us
t r

e-
sa

m
pl

e 
th

e 
re

ce
iv

in
g 

w
at

er
, p

re
-a

nd
 p

os
t-s

to
rm

. 
If,

 a
fte

r 

re
-s

am
pl

in
g,

 th
e 

po
st

-s
to

rm
 le

ve
ls

 a
re

 st
ill

 h
ig

he
r t

ha
n 

th
e 

85
th

pe
rc

en
til

e 
th

re
sh

ol
d 

of
 re

fe
re

nc
e 

w
at

er
 q

ua
lit

y 
da

ta
 a

nd
 th

e 
pr

e-

st
or

m
 re

ce
iv

in
g 

w
at

er
 le

ve
ls

, f
or

 a
ny

 c
on

st
itu

en
t, 

th
en

 n
at

ur
al

 o
ce

an
 w

at
er

 q
ua

lit
y 

is
 b

ei
ng

 e
xc

ee
de

d.
  I

f t
hi

s o
cc

ur
s,

PB
C

m
us

t 

co
m

pl
y 

w
ith

 se
ct

io
n 

I.A
.2

.h
. 

D
et

er
m

in
in

g 
co

m
pl

ia
nc

e 
w

ith
 th

is
 n

at
ur

al
 w

at
er

 q
ua

lit
y 

re
qu

ire
m

en
t i

s i
llu

st
ra

te
d 

in
 A

tta
ch

m
en

t 1
 

to
 th

e 
Sp

ec
ia

l P
ro

te
ct

io
ns

, a
nd

 is
 c

on
ta

in
ed

 in
A

tta
ch

m
en

t 6
.

PB
C

 h
as

 a
lre

ad
y 

im
pl

em
en

te
d 

a 
nu

m
be

r o
f n

on
-s

tru
ct

ur
al

 B
M

Ps
 in

cl
ud

in
g 

pu
bl

ic
 e

du
ca

tio
n,

 so
ur

ce
 c

on
tro

l, 
an

d 
go

od
 

ho
us

ek
ee

pi
ng

 p
ra

ct
ic

es
 a

s p
ar

t o
f i

ts
 S

to
rm

 W
at

er
 M

an
ag

em
en

t P
ro

gr
am

an
d 

pa
rti

ci
pa

tio
n 

in
 th

e 
M

on
te

re
y 

R
eg

io
na

l S
to

rm
w

at
er

 

M
an

ag
em

en
tP

ro
gr

am
(M

R
SW

M
P)

.  
PB

C
 h

as
 a

ls
o 

in
st

al
le

d 
st

ru
ct

ur
al

 B
M

Ps
 a

s n
ot

ed
 in

 se
ct

io
n 

(a
) a

bo
ve

.  
B

ec
au

se
 o

f t
he

se
 

ac
tio

ns
, P

B
C

 a
nt

ic
ip

at
es

 th
at

 it
s s

to
rm

 w
at

er
 d

is
ch

ar
ge

s w
ill

 n
ot

 c
au

se
 th

e 
re

ce
iv

in
g 

w
at

er
 to

 e
xc

ee
d 

na
tu

ra
l w

at
er

 q
ua

lit
y 

le
ve

ls
.  

H
ow

ev
er

, t
hi

s c
on

cl
us

io
n 

w
ill

 o
nl

y 
be

 k
no

w
n 

w
ith

 c
er

ta
in

ty
 a

fte
r t

he
 m

on
ito

rin
g 

re
qu

ire
d 

un
de

r S
ec

tio
n 

IV
 o

f t
he

 S
pe

ci
al

 

Pr
ot

ec
tio

ns
 h

as
 b

ee
n 

pe
rf

or
m

ed
.  



14

If
 it

 is
 fo

un
d 

th
at

 P
B

C
’s

 d
is

ch
ar

ge
s a

re
 c

au
si

ng
 a

n 
ex

ce
ed

an
ce

 o
f n

at
ur

al
 w

at
er

 q
ua

lit
y,

 th
en

 P
BC

 w
ill

 a
dd

re
ss

 th
is

oc
cu

rr
en

ce
 b

y 

pr
ep

ar
in

g 
an

d 
su

bm
itt

in
g 

a 
re

po
rt 

as
 re

qu
ire

d 
by

 S
ec

tio
n 

I.A
.2

.h
 o

f t
he

 S
pe

ci
al

 P
ro

te
ct

io
ns

.

b.
E

ro
si

on
 C

on
tr

ol
 S

ec
tio

n.

R
eq

ui
re

d 
co

nt
en

t: 
Th

is
 e

le
m

en
t s

ha
ll 

ad
dr

es
s e

ro
si

on
 c

on
tro

l a
nd

 th
e 

pr
ev

en
tio

n 
of

 a
nt

hr
op

og
en

ic
 se

di
m

en
ta

tio
n 

in
 A

SB
S,

su
ch

 

th
at

 n
at

ur
al

 h
ab

ita
t c

on
di

tio
ns

 in
 th

e 
A

SB
S 

ar
e 

no
t a

lte
re

d 
by

an
th

ro
po

ge
ni

c 
se

di
m

en
ta

tio
n 

ca
us

ed
 b

y
di

sc
ha

rg
es

 fr
om

 P
B

C
’s

 

st
or

m
 d

ra
in

ag
e 

sy
st

em
.

C
om

pl
ia

nc
e 

Pl
an

:

Th
e 

m
aj

or
ity

 o
f P

B
C

’s
 o

ut
fa

lls
 a

re
 sm

al
l p

ip
es

 a
nd

 d
is

ch
ar

ge
 sm

al
l v

ol
um

es
 w

ith
 lo

w
 a

m
ou

nt
s o

f s
ed

im
en

t. 
 P

B
C

 th
er

ef
or

e 

be
lie

ve
s t

ha
t t

he
 B

io
lo

gi
ca

l a
nd

 B
io

ac
cu

m
ul

at
io

n 
M

on
ito

rin
g 

co
m

po
ne

nt
s o

f t
he

 C
en

tra
l C

oa
st

 A
SB

S 
R

eg
io

na
l M

on
ito

rin
g 

Pr
og

ra
m

 w
ill

 sh
ow

 th
at

 se
di

m
en

t f
ro

m
 P

B
C

’s
 d

is
ch

ar
ge

s i
s n

ot
 a

lte
rin

g 
na

tu
ra

l h
ab

ita
t c

on
di

tio
ns

.

If
 it

 is
 fo

un
d 

th
at

 se
di

m
en

ts
 c

on
ta

in
ed

 in
 P

B
C

’s
 d

is
ch

ar
ge

s a
re

 a
lte

rin
g 

na
tu

ra
l h

ab
ita

t c
on

di
tio

ns
, t

he
n 

PB
C

 w
ill

 a
dd

re
ss

 th
is

 

oc
cu

rr
en

ce
 b

y 
pr

ep
ar

in
g 

an
d 

su
bm

itt
in

g 
a 

re
po

rt 
ev

al
ua

tin
g 

th
e 

si
tu

at
io

n 
an

d
de

sc
rib

in
g 

B
M

Ps
 th

at
 P

B
C

 w
ill

 im
pl

em
en

t t
o 

re
m

ed
y 

it.

c.
B

M
Ps

 S
ec

tio
n.

R
eq

ui
re

d 
co

nt
en

t:
Th

is
 e

le
m

en
t m

us
td

es
cr

ib
e 

th
e 

no
n-

st
ru

ct
ur

al
 B

M
Ps

 c
ur

re
nt

ly
 e

m
pl

oy
ed

an
d 

pl
an

ne
d 

in
 th

e 
fu

tu
re

 (i
nc

lu
di

ng
 

th
os

e 
fo

r c
on

st
ru

ct
io

n 
ac

tiv
iti

es
), 

an
d 

in
cl

ud
e 

an
im

pl
em

en
ta

tio
n 

sc
he

du
le

. 
Pu

bl
ic

 e
du

ca
tio

n 
an

d 
ou

tre
ac

h
m

us
t b

e 
on

e 
of

 th
e 
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no
n-

st
ru

ct
ur

al
 B

M
Ps

, a
nd

 th
es

e 
m

us
t a

de
qu

at
el

y 
in

fo
rm

 th
e 

pu
bl

ic
 th

at
 d

ire
ct

 d
is

ch
ar

ge
s o

f p
ol

lu
ta

nt
s f

ro
m

 p
riv

at
e 

pr
op

er
ty

 

en
te

rin
g 

PB
C

’s
 st

or
m

 d
ra

in
ag

e 
sy

st
em

ar
e 

pr
oh

ib
ite

d.
 

Th
is

 e
le

m
en

t m
us

t a
ls

o 
de

sc
rib

e 
th

e 
st

ru
ct

ur
al

 B
M

Ps
, i

nc
lu

di
ng

 a
ny

 lo
w

 im
pa

ct
 d

ev
el

op
m

en
t (

LI
D

) m
ea

su
re

s, 
cu

rr
en

tly
 

em
pl

oy
ed

 a
nd

 p
la

nn
ed

 fo
r h

ig
he

r t
hr

ea
t d

is
ch

ar
ge

s a
nd

 in
cl

ud
e 

an
 im

pl
em

en
ta

tio
n 

sc
he

du
le

. T
o 

co
nt

ro
l s

to
rm

 w
at

er
 ru

no
ff

 

di
sc

ha
rg

es
 (a

t t
he

 e
nd

-o
f-

pi
pe

) d
ur

in
g 

a 
de

si
gn

 st
or

m
, p

er
m

itt
ee

s m
us

t f
irs

t c
on

si
de

r, 
an

d 
w

he
re

 fe
as

ib
le

 u
se

,L
ID

 p
ra

ct
ic

es
 to

 

in
fil

tra
te

, u
se

, o
r e

va
po

tra
ns

pi
re

 st
or

m
 w

at
er

 ru
no

ff
 o

n-
si

te
, i

f L
ID

 p
ra

ct
ic

es
 w

ou
ld

 b
e 

th
e 

m
os

t e
ff

ec
tiv

e 
at

 re
du

ci
ng

 p
ol

lu
ta

nt
s

fr
om

 e
nt

er
in

g 
th

e 
A

SB
S.

C
om

pl
ia

nc
e 

Pl
an

:

1.
N

on
-S

tr
uc

tu
ra

l B
M

Ps

Pu
bl

ic
 E

du
ca

tio
n 

an
d 

O
ut

re
ac

h:

PB
C

 is
 a

 C
oo

rd
in

at
in

g 
En

tit
y 

in
 th

e 
M

on
te

re
y 

R
eg

io
na

l S
to

rm
 W

at
er

 M
an

ag
em

en
t P

ro
gr

am
 (M

R
SW

M
P)

.
Pu

bl
ic

 E
du

ca
tio

n 

an
d 

Pu
bl

ic
 O

ut
re

ac
h 

Pr
og

ra
m

s a
re

 c
ar

rie
d 

ou
t u

nd
er

 E
.7

 a
nd

 E
.8

 N
PD

ES
 P

er
m

it 
R

eq
ui

re
m

en
ts

 o
f t

he
 M

R
SW

M
P.

A
s a

 C
oo

rd
in

at
in

g 
En

tit
y,

 P
B

C
 is

 c
ar

ry
in

g 
ou

t e
xi

st
in

g 
Pu

bl
ic

 E
du

ca
tio

n 
B

M
Ps

 

un
de

r E
.7

 to
 in

cr
ea

se
 p

ub
lic

 a
w

ar
en

es
s o

f w
ha

t c
on

st
itu

te
s p

oo
r s

te
w

ar
ds

hi
p 

of
 st

or
m

 w
at

er
 a

s a
 re

so
ur

ce
. T

he
 P

ub
lic

 

Ed
uc

at
io

n 
Pl

an
 fo

cu
se

s o
n 

to
pi

cs
 su

ch
 a

s r
ed

uc
in

g 
po

llu
tio

n 
fr

om
 la

w
n 

an
d 

ga
rd

en
in

g 
ac

tiv
iti

es
, i

m
pr

op
er

 d
is

po
sa

l o
f 

ho
us

eh
ol

d 
ha

za
rd

ou
s w

as
te

s, 
ill

eg
al

 d
is

po
sa

l a
ct

iv
iti

es
, p

et
 w

as
te

s, 
im

pr
op

er
 h

an
dl

in
g 

an
d 

di
sp

os
al

 o
f t

ra
sh

, r
es

ta
ur

an
t 

ac
tiv

iti
es

, a
nd

 a
ut

om
ot

iv
e 

ac
tiv

iti
es

. 
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Th
e 

ex
is

tin
g 

Pu
bl

ic
 O

ut
re

ac
h 

B
M

Ps
 w

hi
ch

 P
B

C
 is

 c
ar

ry
in

g 
ou

t u
nd

er
 E

.8
 p

ro
vi

de
 o

pp
or

tu
ni

tie
s f

or
 p

ub
lic

 h
an

ds
-o

n

in
vo

lv
em

en
t i

n 
a 

va
rie

ty
 o

f a
ct

iv
iti

es
 to

 in
cr

ea
se

 p
ub

lic
 a

w
ar

en
es

s o
f w

ha
t c

on
st

itu
te

s p
oo

r s
te

w
ar

ds
hi

p 
of

 st
or

m
 w

at
er

 a
s a

 

re
so

ur
ce

, a
nd

 to
 in

cr
ea

se
 p

ub
lic

 a
ct

io
ns

 su
ch

 a
s r

ep
or

tin
g 

of
 p

ro
bl

em
s t

o 
au

th
or

iti
es

. 

D
et

ai
ls

 o
f t

he
 P

ub
lic

 E
du

ca
tio

n 
an

d 
Pu

bl
ic

 O
ut

re
ac

h 
ac

tiv
iti

es
 c

ar
rie

d 
ou

t e
ac

h 
ye

ar
 a

re
 in

cl
ud

ed
 in

 th
e 

M
R

SW
M

P 
A

nn
ua

l 

R
ep

or
ts

, w
hi

ch
 c

an
 b

e 
vi

ew
ed

 a
nd

 d
ow

nl
oa

de
d 

at
 w

w
w

.m
on

te
re

ys
ea

.o
rg

, u
nd

er
 th

e 
Pr

og
ra

m
 D

oc
um

en
ts

 ta
b.

C
on

st
ru

ct
io

n 
Ac

tiv
iti

es
:

PB
C

 h
ire

s o
ut

si
de

 a
rc

hi
te

ct
s, 

en
gi

ne
er

s, 
an

d 
co

nt
ra

ct
or

s f
or

 it
s c

on
st

ru
ct

io
n 

pr
oj

ec
ts

, a
nd

 b
y 

co
nt

ra
ct

 re
qu

ire
s t

he
m

 t
o 

co
m

pl
y 

w
ith

 a
ll 

ap
pl

ic
ab

le
 re

gu
la

tio
ns

 a
nd

 la
w

s, 
in

cl
ud

in
g 

bo
th

 st
ru

ct
ur

al
 a

nd
 n

on
-s

tru
ct

ur
al

 B
M

Ps
.

Pr
es

su
re

 W
as

hi
ng

:

B
ot

h 
ou

ts
id

e 
co

m
pa

ni
es

 a
nd

PB
C

 st
af

f p
er

io
di

ca
lly

 p
re

ss
ur

e 
w

as
h 

of
 si

de
w

al
ks

 a
nd

 b
ui

ld
in

gs
 a

ro
un

d 
Th

e 
Lo

dg
e 

an
d 

ot
he

r 

re
so

rt 
fa

ci
lit

ie
s a

s a
 re

gu
la

r m
ai

nt
en

an
ce

 p
ro

to
co

l. 
 B

ot
h 

ha
ve

 b
ee

n 
ad

vi
se

d 
an

d 
ar

e 
tra

in
ed

 a
pp

ro
pr

ia
te

ly
 to

 e
ns

ur
e 

th
at

 n
o 

ru
no

ff
 is

 d
is

ch
ar

ge
d 

in
to

 th
e 

st
or

m
 d

ra
in

 sy
st

em
.  

V
ac

uu
m

-b
oo

m
 s

ys
te

m
s a

re
 u

se
d 

in
 c

as
es

 w
he

re
 v

ac
uu

m
in

g 
th

e 
ru

no
ff

 is
 

ne
ce

ss
ar

y.

Ve
hi

cl
e 

M
ai

nt
en

an
ce

:

A
ll 

fle
et

 v
eh

ic
le

s a
re

 ta
ke

n 
to

 C
en

tra
l F

le
et

 M
ai

nt
en

an
ce

 fo
r m

ai
nt

en
an

ce
.  

C
en

tra
l F

le
et

 M
ai

nt
en

an
ce

 is
 lo

ca
te

d 
ou

ts
id

e 
of

 th
e 

A
SB

S 
w

at
er

sh
ed

;h
ow

ev
er

, m
ea

su
re

s a
re

 in
 p

la
ce

 a
t t

hi
s f

ac
ili

ty
 to

 p
ro

te
ct

 st
or

m
w

at
er

.
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C
ar

 W
as

hi
ng

:

C
ar

 w
as

hi
ng

 o
f a

ll 
fle

et
 v

eh
ic

le
s o

cc
ur

s a
t t

he
 P

eb
bl

e 
B

ea
ch

 C
om

pa
ny

 R
es

ou
rc

e 
M

an
ag

em
en

t O
ff

ic
es

 (C
or

p 
Y

ar
d)

, w
hi

ch
 is

 

ou
ts

id
e 

of
 th

e 
A

SB
S 

w
at

er
sh

ed
.  

So
m

e 
ve

hi
cl

es
 a

re
 w

as
he

d 
by

 o
ut

si
de

 c
on

tra
ct

or
s w

ho
 u

se
 a

 v
ac

u-
bo

om
 sy

st
em

 to
 c

ap
tu

re
 

ru
no

ff
.  

O
th

er
 v

eh
ic

le
s a

re
 c

le
an

ed
 in

 th
e 

C
or

p 
Y

ar
d 

w
as

h 
ra

ck
, w

hi
ch

 is
 e

qu
ip

pe
d 

w
ith

 a
 c

lo
se

d-
lo

op
 sy

st
em

 a
nd

 re
cy

cl
es

 th
e 

w
as

h 
w

at
er

. 

La
nd

sc
ap

in
g:

In
te

gr
at

ed
 p

es
t m

an
ag

em
en

t (
“I

PM
”)

 is
ke

y 
to

 th
e 

m
ai

nt
en

an
ce

 o
f P

B
C

’s
 g

ol
f c

ou
rs

es
 a

nd
 la

nd
sc

ap
in

g.
  B

y 
cl

os
el

y 
m

on
ito

rin
g 

go
lf 

co
ur

se
 c

on
di

tio
ns

, s
ta

ff
 a

re
 a

bl
e 

to
 id

en
tif

y 
th

re
sh

ol
ds

 fo
r p

es
t a

nd
 d

is
ea

se
 m

an
ag

em
en

t, 
al

lo
w

in
g 

th
e 

tu
rf

 a
nd

 p
la

nt
s t

o

re
co

ve
r o

n 
th

ei
r o

w
n 

an
d 

ut
ili

zi
ng

 n
at

ur
al

 m
an

ag
em

en
t t

ec
hn

iq
ue

s a
s m

uc
h 

as
 p

os
si

bl
e.

  I
f p

es
tic

id
es

 a
re

 re
qu

ire
d,

 tr
ai

ne
d 

an
d 

pe
rm

itt
ed

 p
ro

fe
ss

io
na

l P
B

C
 st

af
f a

re
 re

sp
on

si
bl

e 
fo

r a
ll 

ap
pl

ic
at

io
ns

 a
nd

 e
ve

ry
 e

ff
or

t i
s m

ad
e 

to
 u

til
iz

e
le

ss
 to

xi
c,

 le
ss

 m
ob

ile
, 

an
d 

le
ss

 p
er

si
st

en
t p

es
tic

id
es

 w
he

re
 p

os
si

bl
e.

  T
he

 a
pp

lic
at

io
n 

of
 fe

rti
liz

er
s a

nd
 p

es
tic

id
es

 st
ric

tly
 fo

llo
w

s m
an

uf
ac

tu
re

rs
’ 

re
co

m
m

en
da

tio
ns

.  
M

ai
nt

en
an

ce
 st

af
f c

lo
se

ly
 m

on
ito

rs
 th

e 
w

ea
th

er
 a

s w
el

l, 
en

su
rin

g 
th

at
 n

o 
ap

pl
ic

at
io

ns
 a

re
 m

ad
e 

w
he

n 
ra

in
 is

ex
pe

ct
ed

 w
ith

in
 2

4
ho

ur
s. 

Th
e 

m
aj

or
ity

 o
f w

ee
ds

 o
n 

PB
C

’s
 g

ol
f c

ou
rs

es
 a

nd
 th

ro
ug

ho
ut

 P
eb

bl
e 

B
ea

ch
 C

om
pa

ny
 R

es
or

ts
 a

re
 

pu
lle

d 
by

 h
an

d.

B
el

ow
 a

re
 a

dd
iti

on
al

 la
nd

sc
ap

in
g 

m
ea

su
re

s:
 

M
on

ito
r a

pp
lic

at
io

n 
ra

te
s o

f f
er

til
iz

er
s a

nd
 n

itr
og

en
 c

on
te

nt
 o

f r
ec

la
im

ed
 ir

rig
at

io
n 

w
at

er
, a

nd
 a

dj
us

tf
er

til
iz

er
 

ap
pl

ic
at

io
n 

as
 n

ec
es

sa
ry

.



18

Ti
m

e
fe

rti
liz

er
 a

pp
lic

at
io

n 
to

 c
oi

nc
id

e 
w

ith
 th

e 
pe

rio
d 

of
 g

re
at

es
t p

la
nt

 u
pt

ak
e 

an
d 

av
oi

d 
pe

rio
ds

 o
f p

ot
en

tia
l r

ai
nf

al
l-

ru
no

ff
 e

ve
nt

s.

U
til

iz
e 

de
si

gn
at

ed
 a

nd
 c

on
tro

lle
d 

ar
ea

sa
t e

ac
h 

of
 P

B
C

 g
ol

f c
ou

rs
e 

m
ai

nt
en

an
ce

 fa
ci

lit
y

fo
r t

he
 p

ro
pe

r m
ix

in
g 

an
d 

lo
ad

in
g 

of
 p

es
tic

id
es

 in
to

 a
pp

lic
at

io
n 

eq
ui

pm
en

t.

A
pp

ro
pr

ia
te

ly
 ti

m
e 

an
d 

lo
ca

te
 p

es
tic

id
e 

ap
pl

ic
at

io
n 

to
 a

vo
id

 id
en

tif
ie

d 
se

ns
iti

ve
 a

re
as

.

U
til

iz
e 

hi
gh

 te
ch

 w
ea

th
er

 st
at

io
ns

 o
n 

ea
ch

 g
ol

f c
ou

rs
e 

to
 in

cr
ea

se
 th

e 
ef

fic
ie

nc
y 

an
d 

ef
fe

ct
iv

en
es

s o
f i

rr
ig

at
io

n 
an

d 

pe
st

ic
id

e 
ap

pl
ic

at
io

ns
.  

Li
ce

ns
ed

 P
es

tic
id

e 
A

pp
lic

at
or

 a
pp

lie
s a

ll 
pe

st
ic

id
es

 in
 a

cc
or

da
nc

e 
w

ith
 a

ll 
ap

pl
ic

ab
le

 la
w

s.

U
til

iz
e 

ch
em

ic
al

 st
or

ag
e

bu
ild

in
gs

 a
nd

 a
dv

an
ce

d 
sp

ill
 c

on
ta

in
m

en
t s

ys
te

m
s a

t a
ll 

go
lf 

co
ur

se
 m

ai
nt

en
an

ce
 fa

ci
lit

ie
s. 

Sp
ill

 c
on

ta
in

m
en

t s
ys

te
m

s s
ur

ro
un

d 
th

e 
fu

el
in

g 
ar

ea
s. 

 P
B

C
 p

ro
m

ot
es

 p
ro

pe
r c

he
m

ic
al

 st
or

ag
e,

 h
an

dl
in

g,
 a

nd
 d

is
po

sa
l 

pr
ac

tic
es

 to
 e

nh
an

ce
 sa

fe
ty

 a
nd

 m
in

im
iz

e 
co

nt
am

in
at

io
n.

 P
ro

pe
r c

he
m

ic
al

 st
or

ag
e 

bu
ild

in
gs

 re
du

ce
 p

oi
so

n 
ha

za
rd

s o
r 

ot
he

r a
cc

id
en

ts
, e

ns
ur

in
g 

th
e 

sa
fe

ty
 o

f b
ot

h 
w

or
ke

rs
 a

nd
 e

nv
iro

nm
en

t.

“C
er

tif
ie

d 
A

ud
ub

on
 C

oo
pe

ra
tiv

e 
Sa

nc
tu

ar
y”

 d
es

ig
na

tio
n 

by
 A

ud
ub

on
 In

te
rn

at
io

na
l f

or
 P

B
C

’s
D

el
 M

on
te

 G
ol

f C
ou

rs
e,

 

Sp
yg

la
ss

 H
ill

 G
ol

f C
ou

rs
e,

 T
he

 L
in

ks
 a

t S
pa

ni
sh

 B
ay

, a
nd

 P
eb

bl
e 

B
ea

ch
 G

ol
f L

in
ks

.  
Th

e 
A

ud
ub

on
 C

oo
pe

ra
tiv

e 

Sa
nc

tu
ar

y 
Pr

og
ra

m
 fo

r G
ol

f C
ou

rs
es

 (A
C

SP
) i

s a
n 

ed
uc

at
io

n 
an

d 
ce

rti
fic

at
io

n 
pr

og
ra

m
 th

at
 p

ro
m

ot
es

 e
co

lo
gi

ca
lly

-

so
un

d 
la

nd
 m

an
ag

em
en

t a
nd

 th
e 

co
ns

er
va

tio
n 

of
 n

at
ur

al
 re

so
ur

ce
s o

n 
es

ta
bl

is
he

d 
go

lf 
co

ur
se

s. 
 T

o 
re

ac
h 

ce
rti

fic
at

io
n,

 a
 

co
ur

se
 m

us
t d

em
on

st
ra

te
 th

at
 th

ey
 a

re
 m

ai
nt

ai
ni

ng
 a

 h
ig

h 
de

gr
ee

 o
f e

nv
iro

nm
en

ta
l q

ua
lit

y 
in

 a
 n

um
be

r o
f a

re
as

 

in
cl

ud
in

g:
 E

nv
iro

nm
en

ta
l P

la
nn

in
g,

 W
ild

lif
e 

&
 H

ab
ita

t M
an

ag
em

en
t, 

O
ut

re
ac

h 
an

d 
Ed

uc
at

io
n,

 C
he

m
ic

al
 U

se
 

R
ed

uc
tio

n 
an

d 
Sa

fe
ty

, W
at

er
 C

on
se

rv
at

io
n,

 a
nd

 W
at

er
 Q

ua
lit

y 
M

an
ag

em
en

t. 
 T

he
 L

in
ks

 a
t S

pa
ni

sh
 B

ay
 w

as
 d

es
ig

na
te

d 



19

in
 Ju

ly
 2

00
0,

 fo
llo

w
ed

 b
y 

Sp
yg

la
ss

 H
ill

 in
 O

ct
ob

er
 2

00
0,

 D
el

 M
on

te
 in

 Ja
nu

ar
y 

20
01

, a
nd

 fi
na

lly
 P

eb
bl

e 
B

ea
ch

 G
ol

f 

Li
nk

s i
n 

M
ar

ch
 2

00
3.

In
sp

ec
t a

nn
ua

lly
 a

ll 
co

m
pa

ny
 re

so
rts

, r
es

ta
ur

an
ts

, m
ai

nt
en

an
ce

 fa
ci

lit
ie

s, 
an

d 
ga

s s
ta

tio
ns

 fo
r s

to
rm

w
at

er
 c

om
pl

ia
nc

e.
  

In
sp

ec
tio

ns
 c

on
tin

ua
lly

 a
ss

es
s a

nd
 re

vi
se

 o
ur

 p
ol

ic
ie

s, 
pr

og
ra

m
s,

an
d 

ac
tio

ns
 to

 e
ns

ur
e 

in
du

st
ry

 le
ad

er
sh

ip
 a

s 

re
sp

on
si

bl
e 

en
vi

ro
nm

en
ta

l s
te

w
ar

ds
.

In
sp

ec
t a

nd
 c

le
an

 a
ll 

st
or

m
w

at
er

 c
at

ch
 b

as
in

s a
nn

ua
lly

, b
ef

or
e 

ea
ch

 st
or

m
 se

as
on

.

St
en

ci
l s

to
rm

 d
ra

in
sw

ith
in

 th
e 

D
el

 M
on

te
 F

or
es

t, 
a 

hi
gh

ly
 e

ff
ec

tiv
e 

pu
bl

ic
 e

du
ca

tio
n 

to
ol

.

M
ai

nt
ai

n 
17

-M
ile

 D
riv

e 
re

gu
la

to
ry

 si
gn

ag
e 

fo
r t

he
 p

ub
lic

-n
o 

lit
te

rin
g,

 e
tc

.

Ir
rig

at
e 

ex
cl

us
iv

el
y 

w
ith

 re
cl

ai
m

ed
 w

at
er

 a
t a

ll
go

lf 
co

ur
se

sa
nd

 d
riv

in
g 

ra
ng

es
.  

Th
is

 w
at

er
 n

at
ur

al
ly

 c
on

ta
in

s s
om

e 

nu
tri

en
ts

(n
itr

at
es

) a
nd

 th
us

re
du

ce
st

he
 a

m
ou

nt
 o

f f
er

til
iz

er
 re

qu
ire

d.

C
ov

er
 tr

as
h 

ar
ea

s a
nd

 lo
ad

in
g 

do
ck

s.

U
til

iz
e 

de
si

gn
at

ed
 w

as
h 

ar
ea

s a
t a

ll 
PB

C
 re

st
au

ra
nt

s f
or

 th
e 

cl
ea

ni
ng

 o
f f

lo
or

 m
at

s a
nd

 o
th

er
 la

rg
e 

ite
m

s t
ha

t c
an

no
tf

it 

in
 k

itc
he

n 
si

nk
s o

r d
is

hw
as

he
rs

.  
Th

es
e 

ar
ea

s a
re

 ti
ed

 to
 th

e 
pu

bl
ic

 se
w

er
 sy

st
em

. 

U
til

iz
e 

eq
ui

pm
en

t-w
as

hi
ng

 re
cy

cl
e 

sy
st

em
s a

t e
ac

h 
of

 P
B

C
’s

 g
ol

f c
ou

rs
e 

m
ai

nt
en

an
ce

 fa
ci

lit
ie

s. 
 T

he
 sy

st
em

sr
ec

yc
le

 

th
e 

w
as

h 
w

at
er

 fo
r c

on
tin

ua
l u

se
.

U
til

iz
e 

oi
l a

nd
 g

re
as

e/
se

di
m

en
t t

ra
ps

 in
pa

rk
in

g 
lo

ts
 a

nd
 g

ol
f c

ou
rs

e 
m

ai
nt

en
an

ce
 fa

ci
lit

ie
st

o 
in

te
rc

ep
t a

nd
 c

on
ta

in
 o

ily
 

re
si

du
e 

an
d 

de
br

is
 w

as
he

d 
fr

om
 v

eh
ic

le
 a

re
as

. 

U
til

iz
ed

 su
bs

ur
fa

ce
 d

ra
in

s b
en

ea
th

 te
es

, g
re

en
s, 

an
d 

sa
nd

 tr
ap

sa
t a

ll 
go

lf 
co

ur
se

s t
o 

ca
pt

ur
e 

an
d 

di
sp

er
se

 ir
rig

at
io

n 

w
at

er
 to

 v
eg

et
at

ed
 b

uf
fe

r a
re

as
 fo

r f
ilt

er
in

g 
an

d 
ab

so
rp

tio
n 

of
 a

ny
 n

itr
at

e 
or

 p
es

tic
id

e 
re

si
du

e.



20

M
ai

nt
ai

n 
na

tu
ra

l d
ra

in
ag

es
 in

 th
e 

D
el

 M
on

te
 F

or
es

t. 
 T

he
 m

aj
or

ity
 o

f r
un

of
fi

s d
ire

ct
ed

 th
ro

ug
h 

ex
is

tin
g 

na
tiv

e,
gr

as
s-

lin
ed

, p
er

m
ea

bl
e 

dr
ai

na
ge

 sw
al

es
, v

eg
et

at
ed

 fi
lte

r s
tri

ps
,a

nd
 se

as
on

al
 d

ra
in

ag
e 

ch
an

ne
ls

, n
at

ur
al

ly
 im

pr
ov

in
g 

w
at

er
 

qu
al

ity
.

Th
es

e 
ar

ea
s h

el
p 

im
pr

ov
e 

th
e 

qu
al

ity
 o

f s
to

rm
w

at
er

 b
y 

sl
ow

in
g 

w
at

er
 v

el
oc

iti
es

 a
nd

 tr
ap

pi
ng

/fi
lte

rin
g 

se
di

m
en

t,
m

et
al

s, 
nu

tri
en

ts
, p

et
ro

le
um

 p
ro

du
ct

s, 
pe

st
ic

id
es

, b
ac

te
ria

,a
nd

 o
th

er
 c

on
ta

m
in

an
ts

.  

M
an

ag
e 

na
tiv

e 
ve

ge
ta

te
d 

bu
ff

er
sa

ro
un

d 
go

lf 
co

ur
se

s a
nd

 d
riv

in
g 

ra
ng

e 
tu

rf
 a

re
as

 to
 o

pt
im

iz
e 

ca
tc

hm
en

t a
re

as
.  

A
s 

st
or

m
w

at
er

 ru
no

ff
 fl

ow
s t

hr
ou

gh
 th

es
e 

ch
an

ne
ls

, i
t i

s t
re

at
ed

 b
y 

fil
te

rin
g 

th
ro

ug
h:

 th
e 

ve
ge

ta
tio

n 
in

 th
e 

ch
an

ne
l, 

a 

su
bs

oi
l m

at
rix

, a
nd

/o
r t

he
 u

nd
er

ly
in

g 
so

ils
,r

em
ov

in
g 

se
di

m
en

t, 
or

ga
ni

c 
m

at
er

ia
l, 

nu
tri

en
ts

, p
es

tic
id

e 
re

si
du

es
, a

nd
 o

th
er

 

ch
em

ic
al

s.

2.
St

ru
ct

ur
al

 B
M

Ps

C
he

m
ic

al
 S

to
ra

ge
 F

ac
ili

tie
s

Th
e 

PB
G

L
M

ai
nt

en
an

ce
 F

ac
ili

ty
 is

 e
qu

ip
pe

d 
w

ith
 a

n 
ad

va
nc

ed
 c

he
m

ic
al

 st
or

ag
e 

an
d 

sp
ill

 c
on

ta
in

m
en

t b
ui

ld
in

g.
  H

az
ar

do
us

 

m
at

er
ia

ls
 a

re
 a

ls
o 

st
or

ed
 in

 a
pp

ro
pr

ia
te

 p
er

m
itt

ed
 in

do
or

 fa
ci

lit
ie

s a
t t

he
C

he
vr

on
St

at
io

n,
Th

e 
Lo

dg
e 

G
en

er
at

or
, C

as
a 

Pa
lm

er
o,

 

an
d 

Th
e

B
ea

ch
 &

 T
en

ni
s C

lu
b.

 T
he

se
 fa

ci
lit

ie
s a

re
 in

sp
ec

te
d 

an
nu

al
ly

 b
y 

th
e 

C
ou

nt
y 

of
 M

on
te

re
y 

D
ep

ar
tm

en
t o

f P
ub

lic

H
ea

lth
, D

iv
is

io
n 

of
 E

nv
iro

nm
en

ta
l H

ea
lth

, t
o 

en
su

re
 th

at
 a

ll 
ha

za
rd

ou
s m

at
er

ia
ls

 a
re

 p
ro

pe
rly

 st
or

ed
 a

nd
 m

an
ag

ed
, a

nd
 th

at
 n

o

di
sc

ha
rg

e 
of

 su
ch

 m
at

er
ia

ls
 to

 P
B

C
’s

 st
or

m
 d

ra
in

ag
e 

sy
st

em
 is

 o
cc

ur
rin

g.

C
ar

 &
 E

qu
ip

m
en

t W
as

hi
ng

:

Th
e 

PB
C

 C
or

p 
Y

ar
d,

 lo
ca

te
d 

ou
ts

id
e 

th
e 

A
SB

S 
dr

ai
na

ge
,i

s e
qu

ip
pe

d 
w

ith
 a

 v
eh

ic
le

 w
as

h 
ra

ck
, w

hi
ch

 is
 a

 c
lo

se
d-

lo
op

 s
ys

te
m

 

th
at

 c
ap

tu
re

s a
nd

 re
cy

cl
es

 th
e 

w
as

h 
w

at
er

.  
Th

e 
PB

G
L

M
ai

nt
en

an
ce

 F
ac

ili
ty

 is
 a

ls
o 

eq
ui

pp
ed

 w
ith

 a
 c

lo
se

d-
lo

op
 w

as
h 

ra
ck

 fo
r 

cl
ea

ni
ng

 v
eh

ic
le

s a
nd

 e
qu

ip
m

en
t.



21

3.
Im

pl
em

en
ta

tio
n 

Sc
he

du
le

Si
nc

e 
al

l o
f t

he
 B

M
Ps

 d
es

cr
ib

ed
 in

 th
is

 S
ec

tio
n 

of
 th

e 
C

om
pl

ia
nc

e 
Pl

an
 a

re
 a

lre
ad

y 
be

in
g 

im
pl

em
en

te
d,

 n
o 

Im
pl

em
en

ta
tio

n 

Sc
he

du
le

 is
 n

ee
de

d 
fo

r t
he

m
.  

A
s d

is
cu

ss
ed

 a
bo

ve
 u

nd
er

 th
e

W
et

 W
ea

th
er

 D
is

ch
ar

ge
s s

ec
tio

n,
 th

e 
ne

ed
 fo

r a
ny

 a
dd

iti
on

al
 

st
ru

ct
ur

al
 B

M
Ps

 to
 c

om
pl

y 
w

ith
 th

e 
Sp

ec
ia

l P
ro

te
ct

io
ns

 w
ill

 o
nl

y 
be

 k
no

w
n 

af
te

r t
he

 b
en

ch
m

ar
k 

of
 n

at
ur

al
 o

ce
an

 w
at

er
 q

ua
lit

y 

is
 se

t a
nd

 fu
rth

er
 m

on
ito

rin
g 

w
or

k 
is

 c
om

pl
et

ed
. 

T
he

 p
ro

ce
ss

 fo
r 

ev
al

ua
tin

g 
w

he
th

er
 a

lte
ra

tio
ns

 o
f n

at
ur

al
 o

ce
an

 w
at

er
 

qu
al

ity
 in

 th
e 

C
ar

m
el

 B
ay

 A
SB

S 
ar

e 
oc

cu
rr

in
g 

is
 st

ill
 in

 d
ev

el
op

m
en

t.
If

 a
ny

 a
dd

iti
on

al
 st

ru
ct

ur
al

B
M

Ps
 a

re
 n

ee
de

d,
 a

n 

Im
pl

em
en

ta
tio

n 
Sc

he
du

le
 fo

r t
he

m
 w

ill
 b

e 
pr

ep
ar

ed
 a

t t
ha

t t
im

e.



22

A
T

T
A

C
H

M
E

N
T

 1

ST
O

R
M

 D
R

A
IN

A
G

E
 S

Y
ST

E
M

 M
A

P

(S
E

E
 F

O
LL

O
W

IN
G

 P
A

G
E

)



23



ATTACHMENT 2

FINAL DRY WEATHER MONITORING REPORT
PEBBLE BEACH DISCHARGES TO CARMEL BAY ASBS 

PLEASE REFER TO THE ENCLOSED FILE:

“ATTACHMENT 2_ FINAL DRY WEATHER MONITORING REPORT”



ATTACHMENT 3

DRAFT CONCEPTUAL DESIGNS -
ELIMINATION OF NON-STORMWATER
DISCHARGES TO CARMEL BAY ASBS 

PLEASE REFER TO THE ENCLOSED FILE:

“ATTACHMENT 3_ DRAFT ASBS CONCEPTUAL DESIGNS - PBC NON-
STORMWATER DISCHARGES”



ATTACHMENT 4

BALANCE HYDROLOGICS INC., MEMO 
PHASE 2 PESTICIDE AND STILLWATER PIER EXTENDED SAMPLING 

RESULTS, JULY 2014  

PLEASE REFER TO THE ENCLOSED FILE:

“ATTACHMENT 4_ BALANCE MEMO_ PHASE 2 SAMPLING JULY 2014”



ATTACHMENT 5

MEMORANDUM OF AGREEMENT

CENTRAL COAST REGIONAL AREAS OF SPECIAL BIOLOGICAL 
SIGNIFICANCE DISCHARGERS MONITORING PROGRAM

PLEASE REFER TO THE ENCLOSED FILE
“ATTACHMENT 5_ASBS RMP MOA”



ATTACHMENT 6

FLOW CHART
FOR

DETERMINING COMPLIANCE
WITH

NATURAL WATER QUALITY

(SEE FOLLOWING PAGE)





 P
E

B
B

LE
 B

EA
C

H



DRAFT Design Basis Report for Non-Stormwater Flow 
Controls at the Pebble Beach Golf Links

September 2014 

Prepared for: 

Pebble Beach Company  



DRAFT DESIGN BASIS REPORT FOR NON-STORMWATER FLOW CONTROLS

Balance Hydrologics, Inc. i

September 18, 2014

© 2014 Balance Hydrologics, Inc.
Project Assignment:  214040

DRAFT Design Basis Report for Non-Stormwater Flow Controls
at the Pebble Beach Golf Links

A report prepared for:

Pebble Beach Company
Post Office Box 1767 
17 Mile Drive
Pebble Beach, California 93953
(831) 625-8402
quattlet@pebblebeach.com

Prepared by:



DRAFT DESIGN BASIS REPORT FOR NON-STORMWATER FLOW CONTROLS

ii Balance Hydrologics, Inc.

Report Authors:

DRAFT
Balance Hydrologics, Inc. 
Edward D. Ballman, P.E., CFM
Principal Civil Engineer

DRAFT
Balance Hydrologics, Inc. 
Barry Hecht, P.G. 
Principal Geologist

DRAFT
Balance Hydrologics, Inc. 
Eric Riedner, P.E.
Civil Engineer

DRAFT
L&S Engineering
Jeff Lorentz
Civil Engineer



DRAFT DESIGN BASIS REPORT FOR NON-STORMWATER FLOW CONTROLS

Balance Hydrologics, Inc. iii

TABLE OF CONTENTS

1 PROJECT OVERVIEW ............................................................................................................................ 1 
1.1 Authorization and Objectives 1 
1.2 Prior Studies 3 
1.3 Report Structure 3 

2 NON-STORMWATER FLOW CONTROL CONSIDERATIONS AND DIVERSION REQUIREMENTS..........4 
2.1 Drainage Infrastructure Overview 4 
2.2 Previous Assessment Work and Identification of Problem Outfalls 5 
2.3 Quantity and Timing of Non-Stormwater Flows 6 
2.4 Non-Stormwater Flow Water-Quality Considerations 13 
2.5 Options for Flow Control 13 
2.6 Modeling of Projected Pumping Requirements for Flow Control 14 

3 DIVERSION TO THE SANITARY SEWER SYSTEM.................................................................................. 19 
3.1 Local Sanitary Sewer Infrastructure 19 
3.2 Flow Diversion Locations and Infrastructure Needs 19 
3.3 Construction Considerations and Preliminary Cost Estimates 23 

4 ON-SITE DIVERSION AND CONTROL ................................................................................................ 24 
4.1 Evapotranspiration/Infiltration Basins 24 
4.2 Re-use for On-site Irrigation 25 



DRAFT DESIGN BASIS REPORT FOR NON-STORMWATER FLOW CONTROLS

iv Balance Hydrologics, Inc.

LIST OF TABLES

Table 2-1 Location and type for outfalls with direct discharge of non-stormwater flow....................6 

Table 2-2 Summary of measured non-stormwater discharges.................................................................7 

Table 2-3 Flow duration of non-stormwater discharges ............................................................................9 

Table 2-4 Percentages of total non-stormwater discharge as a function of observed flow rate...10 

Table 2-5 Pump rating and wet well volumes to achieve full diversion of non-stormwater flows...15 

LIST OF FIGURES

Figure 2-1 Non-stormwater flow rate as a function of drainage area....................................................8 

Figure 2-2 Average instantaneous discharge as a function of time of day........................................12 

Figure 3-1 Proposed diversion facility dual manhole configuration......................................................20 

PLATES

Plate 1 Outfalls with direct discharge of non-stormwater flows to Carmel Bay, Pebble Beach 

Golf Links

Plate 2 Schematic of non-stormwater flow diversion to the sanitary sewer system, Pebble 

Beach Golf Links.

APPENDICES

Appendix A Preliminary engineering plans for diversion to the sanitary sewer system

Appendix B Preliminary engineering costs estimates for diversion to the sanitary sewer system

LIST OF ACRONYMS

ASBS Area of Special Biological Significance

CAWD Carmel Area Wastewater District

CIMIS California Irrigation Management Information System

DBR Design Basis Report

DA Drainage Area

ETI Evapotranspiration-Infiltration

PBC Pebble Beach Company

PBCSD Pebble Beach Community Services District

PBGL Pebble Beach Golf Links

RWQCB Regional Water Quality Control Board



DRAFT DESIGN BASIS REPORT FOR NON-STORMWATER FLOW CONTROLS

Balance Hydrologics, Inc. 1

1 PROJECT OVERVIEW

This Design Basis Report (DBR) presents background information, technical analyses, 

and preliminary designs for infrastructure needed to control non-stormwater discharges 

to the Carmel Bay Area of Special Biological Significance (Carmel Bay ASBS or “ASBS”)

from outfalls on the Pebble Beach Golf Links (PBGL) property. Such discharges are 

regulated and, in general, prohibited by State Water Resources Control Board 

Resolution No. 2012-0012.

The DBR summarizes project work that builds on past monitoring and flow gaging 

activities, most recently in 2013, to identify the locations, and quantify the volumes, of 

non-stormwater discharges from outfalls located at the site.  Data from the earlier 

studies was used to develop continuous simulation hydraulic models for each discharge 

point that were then run to provide specific information for the design of infrastructure 

improvements capable of diverting all non-stormwater flows upstream of the respective 

outfalls.  Concurrent survey work refined mapping of drainage, sanitary sewer, and 

electrical utilities in the vicinity of the identified outfalls, allowing selection of preferred 

locations for construction of the diversion systems.  The combined design and survey 

information were then used to prepare preliminary designs and cost estimates for each 

of the flow control locations.

1.1 Authorization and Objectives

The work summarized in this report was authorized by the Pebble Beach Company per 

a contract with Balance Hydrologics dated April 25, 2014.1

The scope of work included a number of specific objectives including:

Compiling previous monitoring information. The previous monitoring work 

completed in 2013 identified four generalized locations where non-stormwater

discharges occur directly to Carmel Bay.  Continuous recording flow 

1 Balance Hydrologics was one member of the overall project team, which included L&S 
Engineering and Surveying as the lead for utility mapping, infrastructure design, and cost 
estimating.  
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measurements were completed at each of these locations. The pertinent data 

was assembled and pre-processed as input for continuous-simulation diversion 

modeling.

Modeling of non-stormwater flow diversion infrastructure needs. Factors such as 

the magnitude and timing of flows are of particular importance in the design of 

robust diversion systems.  Therefore, high-resolution time step diversion models 

were prepared for each of the outfalls to assess the preferred type and size of 

infrastructure needed to completely eliminate non-stormwater discharges.

Assessing options for re-use of diverted flows.  Successful elimination of non-

stormwater discharges requires effective source control, appropriate diversion 

systems, and a sustainable means of re-using the diverted flows.  Thus, a primary 

objective of the work was identification of alternatives for re-using diverted flows 

that are commensurate with the magnitude and timing of the flow patterns at 

each location.

Preparing preliminary diversion system designs and cost estimates. Modeling and 

alternatives assessments were structured so as to provide the specific, detailed 

design information needed to prepare preliminary designs and cost estimates for 

the preferred system configurations with the objective of having project 

components that can readily be moved forward to final design and 

construction.

Summarizing the work in a Design Basis Report.   A concise summary of the work 

completed to characterize non-stormwater control needs, identify practical 

approaches for discharge elimination, and present the pertinent preliminary 

designs is useful on a number of levels including project approval, permitting, 

and detailed design.
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1.2 Prior Studies

Work in preparing this DBR builds on the extensive environmental monitoring program 

implemented by Pebble Beach Company at the site over many years.  Of particular 

importance is the non-stormwater monitoring and testing work carried out during the 

summer of 2013 and summarized in the report titled “ASBS Outfall Canvass and Water 

Quality Analysis, Pebble Beach Golf Links, Monterey County, California” prepared by 

Balance Hydrologics.

1.3 Report Structure

The ensuing discussion in this DBR is divided into three additional chapters.  Chapter 2 

discusses the work completed to characterize and then model the magnitudes and 

patterns associated with non-stormwater discharges leading to identification of the 

specific diversion requirements at each location.  Chapter 3 reviews the factors 

indicating diversion to the sanitary sewer system as the preferred alternative and then 

discusses the preliminary designs and costs of the required systems.  Lastly, Chapter 4 

discusses on-site re-use or disposal alternatives including the parameters and factors 

that would be necessary to implement them.
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2 NON-STORMWATER FLOW CONTROL CONSIDERATIONS AND 
DIVERSION REQUIREMENTS

As mentioned previously, challenges related to the control of non-stormwater flows at 

PBGL are directly linked to the quantity and quality of the flow intercepted by the local 

drainage network and then conveyed to outfall structures along the shoreline of 

Carmel Bay.  This chapter discusses the information available to the flow streams at 

those outfalls that directly discharge to the Bay, and presents details of the analyses 

and modeling completed to derive specific diversion design parameters from the 

available data.

2.1 Drainage Infrastructure Overview

The Pebble Beach Golf Links is situated on a coastal terrace that stretches along the 

northern perimeter of Carmel Bay.  This terrace feature is roughly perpendicular to the 

intermittent creek channels that drain the relatively steep, forested and urbanized

hillsides inland from the Bay.  This landscape configuration leads to a local drainage 

network that generally cuts across the course, with relatively large drainage areas 

passing through the PBGL site rather than originating on it.  This cross-course 

configuration leads to numerous outfalls along the coastline edge of the Links (see Plate

1), though, as described below, not all of these discharge directly to the Bay.

Runoff from the larger drainage areas is conveyed in storm drain pipes or, in a few 

cases, open channels. The largest watershed passing through the PBGL originates in 

the inland hills and cuts across the northern half of the course enroute to Stillwater 

Cove, where it terminates in a 30-inch diameter pipe just east of the Beach Club 

complex and Stillwater Pier.  This watershed has a total area of approximately 330

acres, of which 42 acres are actually on PBGL property.  Another relatively large 

drainage area is located at the northern end of the site, where runoff from roughly 114

acres, including the Peter Hay Golf Course, passes under the Lodge to a 48-inch 

diameter pipe outfall.  

Golf course areas are typically well-drained in order to reduce maintenance needs and 

enhance play.  At PBGL this is evident in a relatively dense system of lateral storm drain 
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pipes that feed into the trunk drainage lines.  Underdrain systems are also extensive and 

include both French drain and curtain drain configurations.  The underdrains generally 

discharge into storm drain laterals, but in a number of cases have small outfalls 

themselves.

2.2 Previous Assessment Work and Identification of Problem Outfalls

In the context of controlling non-point source pollution, regulatory initiatives relating to 

non-stormwater discharges have generally taken a secondary role to the much larger 

discharges from stormwater runoff. Thus, there is almost universally much more data 

available to characterize stormwater flows than there is for their non-stormwater 

counterparts.  However, work for this DBR was fortunate to have a very complete 

picture of the location, quantity, quality, and timing of non-stormwater flows based on 

the extensive monitoring program initiated by the Pebble Beach Company in 2013.  This 

work was discussed in detail in the previously cited report prepared by Balance 

Hydrologics (Hecht and others, 2014).  That report included extensive discussions of 

meteorology, geology, and soil characteristics as pertinent to understanding the 

source, quantity, and quality of non-stormwater discharges as the PBGL.

Perhaps the most fundamental aspect of the work in 2013 was the complete 

canvassing of the coastline along the PBGL site to identify all outfalls.2 This included 

extensive topographical survey work so that the precise location and elevation of each 

outfall could be cataloged.  Not counting seeps, a total of 28 constructed outfalls were 

identified.

Further field monitoring was then completed to assess which of the outfalls were 

actually active during the dry season and discharge directly into the Carmel Bay ASBS.  

The resulting sub-set of eight outfalls is much smaller in number than the total, reflecting 

a number of factors that likely include care in siting infrastructure away from the Bay 

itself, relatively low levels of urbanization, the sophistication of the PBGL irrigation system,

2 Previous stormwater management work undertaken by the Pebble Beach Company had 
produced much detailed survey work, but that work had generally focused on wet weather 
flows, with a reduced emphasis on underdrain outfalls and their precise location.  
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and the unusually dry summer conditions.  The location and character of the directly 

discharging outfalls is summarized in Table 2-1, listed in order from west to east.

Outfall Number1 Elevation Size and Type

Northing Easting (ft, NAVD)

18th  Green 17 2,102,973 5,695,498 17.9 48-inch storm drain

18th Fairway 19 2,102,990 5,695,742 15.9 12-inch underdrain

18th Fairway 19b 2,102,990 5,695,738 14.8 10-inch wall drain

18th Fairway 20 2,102,984 5,695,908 15.3 12-inch underdrain

18th Fairway 22 2,102,912 5,696,063 12.6 24-inch storm drain

18th Fairway 23 2,102,908 5,696,070 11.9 8-inch underdrain

Stillwater Pier 1 2,102,611 5,697,620 10.6 30-inch storm drain

6th  Fairway 9 2,101,845 5,698,623 17.6 12-inch storm drain

9th  Green 11 2,100,277 5,700,301 19.0 36-inch storm drain

Location

Notes: 1 = Identification number per the canvass of outfall  structures in the report ASBS Outfall  Canvass 
and Water Quality Analysis, (Hecht and others, July 2014).  Outfalls l isted in bold italic were equipped with 
continuous logging flow monitoring stations.   Northing, easting , and elevation data per L&S Engineering 
and Surveying.  Location in California State Plane Zone 4. 

2.3 Quantity and Timing of Non-Stormwater Flows 

A particularly important aspect of the monitoring work completed in 2013 was the

installation of continuous sampling flow measurement stations at four of the primary 

direct discharge locations identified in the outfall canvassing.  Each of these outfalls 

was equipped with a low-flow weir insert and a datalogger programmed to record flow 

at 15-minute intervals throughout the monitoring period.  The resulting dataset provides 

a detailed picture of the quantity and timing of non-stormwater flows.

Table 2-1 Location and type for outfalls with direct discharge of non-stormwater flow
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Data at the flow monitoring stations was generally collected from late March to mid-

October.  However, there were a number of small rain events in March and April during 

the monitoring period.  Therefore, to create a common period for comparing the 

various sites that is focused on non-stormwater flows only, a common data analysis 

period was selected spanning the period from May 1 to September 30 (inclusive, a 

period of 153 days total).  Summary data for the four stations is presented in Table 2-2

for this period of analysis, and the locations of the outfalls and their respective drainage 

areas are illustrated on Plate 1.

Outfall
Drainage 

Area
(acres) (gallons) (gal/day) (ac-ft) Average Max Min

18th  Green 114 876,600 5,700 2.7 4.0 109.2 1.0

Stillwater Pier 333 2,315,700 15,100 7.1 10.5 157.3 1.8

6th  Fairway 19 194,000 1,300 0.6 0.9 22.4 0.1

9th  Green 75 350,400 2,300 1.1 1.6 29.9 0.0

Total Discharge Instaneous Discharge (gpm )

Note: Data for period from May 1 to September 30, 2013.

Reference to Plate 1 shows that three of the monitoring locations (18th Green, Stillwater 

Pier, and 9th Green) include extensive areas inland and upslope of the PBGL.  The 

remaining drainage area (6th Fairway), is predominately located within the course itself.

As shown in Table 2-2, total non-stormwater discharge for the period ranged from a low 

of 194,000 gallons (0.6 acre-feet) for the 6th Fairway outfall to a high of 2,315,700 gallons 

Table 2-2 Summary of measured non-stormwater discharges
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(7.1 acre-feet) for the outfall at Stillwater Pier. 3   Instantaneous discharge values, 

perhaps most important for diversion design, were correlated with overall drainage 

area.  The lowest average instantaneous discharge was 0.9 gpm as measured at the 6th

Fairway, with the highest average value of 10.5 gpm measured at Stillwater Pier.

Despite the wide range of drainage area and land use, the correlation between 

measured flow metrics and overall drainage area was quite strong.  An example of this 

is illustrated in Figure 2-1, which shows measured flow rate for the period in gallons per 

day plotted against overall drainage area.  Though the sample size is small, there is 

quite good fit at 45 gallons/acre/day over the summer period.

3 The July 2014 report discusses the specific climate conditions of drought that characterized the 
monitoring period and the implications for non-stormwater flow rates in other, wetter years.  This 
DBR is based on the assumption that wetter years are likely to be characterized by a general 
shift upwards in discharge metrics, particularly in the early part of the summer season as 
groundwater levels drop.  However, the datasets strongly indicate that anthrophogenic sources 
account for the major deviations from baseline non-stormwater flow rates, and those sources 
are not likely to change significantly in wetter years.  In fact, with respect to applied irrigation, 
they may actually be less.  

Figure 2-1 Non-stormwater flow rate as a function of drainage area
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The correlation shown in Figure 2-1 is an important guide to estimating potential flow 

rates at ungaged outfalls at the PBGL.  For example, the 24-inch line at the 18th Fairway 

(Table 2-1, Outfall #22) is a proposed diversion location as discussed below.  With a total 

drainage area of roughly 45 acres, it is reasonable to assume that this outfall will have 

flow characteristics intermediate to those measured at the 6th Fairway and 9th Green 

locations.  

Additional data analysis was carried out to more thoroughly characterize the range of 

flows at each of the monitored outfalls.  Of particular interest in this regard is a 

histogram representation of the flow data, which tabulates the frequency of flow at 

various discharge levels as shown in Table 2-3.

Flow Range

(gpm) 18th Green Stillwater Pier 6th Fairway 9th Green

0 to 10 3,498.7 2,202.5 3,659.4 3,530.4

10 to 20 156.3 1,301.0 12.5 134.7

20 to 30 11.9 118.5 0.2 6.9

30 to 40 3.0 30.2 0.0 0.0

40 to 50 1.1 12.0 0.0 0.0

50 to 60 0.3 2.6 0.0 0.0

60 to 70 0.2 2.7 0.0 0.0

70 to 80 0.4 0.4 0.0 0.0

80 to 90 0.3 0.2 0.0 0.0

90 to 100 0.1 0.1 0.0 0.0

100 to 110 0.1 0.2 0.0 0.0

110 to 120 0.0 1.5 0.0 0.0

120 to 130 0.0 0.3 0.0 0.0

130 to 140 0.0 0.1 0.0 0.0

140 to 150 0.0 0.0 0.0 0.0

150 to 160 0.0 0.1 0.0 0.0

Duration of Flow (hours for period of analysis )

Table 2-3 Flow duration of non-stormwater discharges
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The values in Table 2-3 show two distinct patterns at a generalized level.  Flow rates at 

the 6th Fairway and 9th Green outfalls are tightly clustered at very low levels, with 

discharge never exceeding 30 gpm during the period of analysis.  This is in contrast to 

the 18th Green and Stillwater Pier outfalls where there are numerous departures from the 

predominant lower flow values.  This is particularly evident at Stillwater Pier, which shows 

a notable (though short duration) grouping of flows in the range of 100 to 130 gpm.  

The range of flow rates has a direct impact on the system capacity required to achieve

any desired target diversion level for a given outfall.  This is illustrated in Table 2-4, which 

shows the percentage of total non-stormwater runoff in the period of analysis as a 

function of the instantaneous flow rate.  In this case, the latter metric is representative of 

the diversion rate (without system storage) that would be needed to eliminate the 

respective percentage of non-stormwater discharge to Carmel Bay.

Portion of 
Total Flow

(%) 18th Green Stillwater Pier 6th Fairway 9th Green

10 2.4 6.9 0.5 0.5

20 2.8 7.9 0.5 1.6

30 3.0 8.9 0.6 3.3

40 3.4 9.7 0.8 4.5

50 3.9 10.6 0.9 5.8

60 4.7 11.8 1.1 8.6

70 6.6 13.4 1.7 13.6

80 9.2 16.7 3.9 15.7

90 12.7 22.5 7.2 16.2

95 16.7 32.2 10.0 17.7

100 109.2 157.3 22.4 29.9

Instaneous Flow Rate (at or below in gpm )

Table 2-4 Percentages of total non-stormwater discharge as a function of observed flow rate
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Table 2-4 underscores the extent of extra diversion capacity that is needed to reach 

100-percent elimination of non-stormwater discharges.  For example, a diversion 

capacity of just under 17 gpm at the 18th Green outfall would eliminate 95 percent of 

the flow to the Bay over the measured period of May through September.  However, 

the diversion rate would need to increase substantially to just under 110 gpm to 

completely eliminate non-stormwater flows.  Similarly, at Stillwater Pier 95 percent of the 

total non-stormwater discharge volumes occurs at flow rates of roughly 32 gpm, but the 

remaining 5 percent of total volume sees flow rates range up to 157 gpm.  The more 

uniform flow patterns at the 6th Fairway and 9th Green mean that there is less of a 

difference between the flow rates that represent 95 percent and 100 percent of the 

seasonal volume, but the difference is still substantial.  That said, this DBR is based on 

providing full capacity (with storage freeboard and reserve pump capacity) necessary 

to achieve full diversion of non-stormwater flows as measured in 2013.   This will provide 

a “safety factor” to account for the likelihood of higher flow rates in normal or above-

average rainfall years.  

Finally, the background data analysis considered one additional characteristic of the 

measured non-stormwater discharges, hourly variation in flow rate over the course of 

the day.  Intra-day flow variations, if large, can have important implications for the way 

that diverted flows are handled.  Therefore, data for the May through September 

period was post-processed to identify average instantaneous flow rates for each hour 

over the course of the day.   The resulting average daily flow cycle for the four outfalls is 

shown in Figure 2-2.
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The plotted data in Figure 2-2 confirms some degree of diurnal cycling of non

stormwater discharges, though the patterns are only markedly exaggerated in the case 

of the 18th Green and 6th Fairway where the peak hourly flow rate is over twice that of 

the daily minimum.  The 18th Green displayed a very noticeable peak in the period from 

2:00 AM to 4:00 AM, while the peak for 6th Fairway was somewhat earlier and spanned 

a range of five hours beginning at 10:00 PM.  All sites showed minimum flow rates in the 

very late afternoon or early evening hours.  Importantly, the high overall flow rates at 

the Stillwater Pier outfall varied the least over the course of the day.
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2.4 Non-Stormwater Flow Water-Quality Considerations

The 2013 monitoring work showed that water-quality considerations for the re-use or 

disposal of diverted non-stormwater flows were limited to the relatively high observed 

salinity values.  In this case “relatively” is the important operative word since the 

measured average specific conductivity values of 1,800 to 8,000 μmhos/cm are

actually in the range typically classified as slightly to moderately saline.  The highest 

measured values were found at the 18th Green outfall, which is consistent with the 

geology of the Peter Hay drainage.   Salinity values at this outfall are well in excess of 

those recommended for irrigation purposes without leaching or prior dilution with higher 

quality water.  Values at the other outfalls, including that at Stillwater Pier which 

accounts for 62 percent of the measured non-stormwater discharge, are markedly 

lower, averaging slightly greater than 2,000 μmhos/cm.  The latter values are indicative 

of moderately low salinity hazard for use as irrigation water.

2.5 Options for Flow Control

Once characterization of the non-stormwater discharges was completed, the 

information was used to identify and evaluate options for the re-use of the diverted 

flows.  Options considered included on- and off-site re-use, recognizing both the 

relatively large quantities involved and the aforementioned elevated salinity values.

Options specifically considered included:

Diversion to the sanitary sewer (off-site re-use).  Noting the need for treatment 

and/or dilution to reduce salinity, this option was limited to diversion of flows to 

the local sanitary sewer system.  Diverted flows would be conveyed to the 

Carmel Area Wastewater District (CAWD) treatment plant where facilities are 

already in place to recycle and re-use the water. This option is discussed in 

detail in Chapter 3.

Diversion to evapotranspiration/infiltration basins (on-site re-use).  This option 

would entail diverting flow streams to appropriately located and sized 

dedicated basins where the water would be lost to both evapotranspiration from 
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selected vegetation and infiltration into the underlying soil.  This option is 

discussed in detail in Chapter 4. 

Diversion to the local irrigation system (on-site re-use).  In this case, infrastructure 

would be needed to store and dilute non-stormwater flows with higher quality 

water prior to re-use on site as irrigation augmentation.  This option is also 

discussed in Chapter 4.

2.6 Modeling of Projected Pumping Requirements for Flow Control

In all cases, the low elevation of the outfall structures that exhibit direct non-stormwater 

discharges preclude the exclusive use of simple gravity diversion systems if 100-percent 

elimination is the control goal.4  Therefore, regardless of the ultimate form of re-use, 

pump infrastructure is needed to collect and divert non-stormwater flows prior to their 

discharge to Carmel Bay.

Appropriate pump station designs for each outfall require several key parameters to 

assure that any given diversion rate is achieved.  Perhaps the most important are the 

pumping rate and the storage volume of the wet well in which the pump (or pumps)

are located.  Clearly, providing a pump with capacity greater than the greatest 

incoming flow would result in complete capture and diversion.  However, such a pump 

would be markedly oversized for the more typical lower flow rates that constitute the 

bulk of the seasonal non-stormwater discharge volume and, running less efficiently, 

would require more power. Therefore, pump stations provide wet well volume to 

handle occasional surges in flow.  The storage volume in the wet well allows use of a 

smaller pump that can run at a more efficient level while still achieving full capture of 

the flow.  Wet well volume is also important in controlling how often the pump switches 

on and off (cycling time), with too little volume potentially resulting in rapid cycling that 

can lead to motor wear or failure.

4 Gravity diversion could be used to divert flow from the respective drainage areas at higher 
elevations (e.g. well inland from the shoreline).  However, such a configuration would still require 
diversion pumps near the respective outfalls to capture non-stormwater flows originating on the 
PBGL site.  Thus, both gravity and pumped infrastructure would be required and the savings in 
operating cost compared to pumping all the (relatively small) flows at the “end-of-pipe” was 
deemed to not be sufficient to merit the added initial costs. 
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To assess the key parameters for pump station design a continuous-simulation 

spreadsheet model was created for each of the PBGL outfalls where flow data had 

been collected.  The models used the respective flow records as input and included 

variables for pumping rate and wet well dimensions.  The original 15-minute flow record 

at each site was converted to a 3-minute record using linear interpolation so that the 

modeling could accommodate pump cycle times as low as 5 minutes.  The models 

covered the entire period from May 1 to September 30, 2013 and were run iteratively to 

assess the efficiency of various combinations of pump rating and wet well dimension 

that would be needed to achieve complete capture and diversion of the non-

stormwater flow stream.  Model runs focused on use of a standard 5-foot diameter 

manhole as the wet well structure, which, if practical, would eliminate the need for 

cast-in-place structures, resulting in lower construction costs.  The results of the modeling 

runs are summarized in Table 2-5.

Pump 
Rating

Depth Volume Depth Volume Depth Volume Depth Volume
(gpm) (feet) (gallons) (feet) (gallons) (feet) (gallons) (feet) (gallons)

10 --- 6,300 --- 260,000 3.2 460 --- 35,000

15 --- 4,400 --- 68,000 2.0 290 --- 7,000

20 --- 3,500 --- 26,000 1.9 280 9.7 1,400

25 --- 3,000 --- 18,000 2.0 290 4.9 710

30 --- 2,700 --- 12,000 2.1 300 2.2 320

40 --- 2,000 --- 10,500 2.2 320 2.4 350

50 9.2 1,330 --- 9,000 2.4 350 2.7 390

75 5.0 720 --- 6,000 3.2 460 3.3 480

100 4.2 610 --- 2,500 --- --- --- ---

125 4.8 700 5.0 720 --- --- --- ---

150 4.9 710 6.0 870 --- --- --- ---

18th Green Stillwater Pier 6th Fairway 9th Green

Notes :  Al l volumes are based on a  standard 5-foot diameter manhole at the depth indicated.  The depth would be 
the minimum as measured from the flow line of the s torm drain trunk at the point of diversion to the invert of the  
wet well s tructure.  Where no depth i s indicated, but a wet well volume is listed, the depth would be  in excess of 
10 feet and deemed impractical.  Optimal combinations of pumping rate and wet well are called out in bold.  

Table 2-5 Pump rating and wet well volumes to achieve full diversion of non-stormwater flows
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The iterative model runs provide design information for appropriate combinations of 

pump capacity and wet well volume for each outfall.  The “optimum” values called out 

in the table are those that minimize wet well volume, which may not be the least costly 

approach in the long-run if operating costs can be lowered by standardizing pump 

installations across a number of outfalls.  The modeling results presented in Table 2-5

point out important design parameters for each of the outfalls including:

18th Green Diversion. As noted in Table 2-3 and Table 2-4, the field 

measurements from the 18th Green outfall show that non-stormwater flows there 

are generally quite low, with less than 24 hours in aggregate of flows rates 

exceeding 20 gpm in the period of analysis.  However, departures above that 

range were found to range up to and above 100 gpm.  Therefore, full capture 

would require relatively large pump capacity, relatively large wet well volumes, 

or an appropriate compromise between the two.  For example, using a pump 

rated at 20 gpm, which would be suitable to divert 95 percent of the total dry 

season volume, would require 3,500 gallons of wet well volume to give 100 

percent capture. Though not a large volume, the latter is much larger than what 

can be provided in a standard manhole configuration.  The minimum wet well 

capacity to achieve full capture is 610 gallons, which would require a pump with 

a rating of 100 gpm.5

Given that the vast majority of flows at this site are less than 20 gpm, installing a 

single pump with 100 gpm capacity would not be the most efficient solution.  

Flow ranges of the type observed at the 18th Green are most frequently handled 

using a duplex pump configuration.  Additional model runs were carried out to 

assess a dual pump system and found that a duplex configuration with each 

pump rated at 40 gpm would be capable of full flow diversion.  In this case, it 

was assumed that a somewhat larger 6-foot diameter manhole would be 

needed to accommodate the additional pump, in which case the minimum 

5 In all cases the modeling assumed 0.5 feet of freeboard between the maximum predicted wet 
well water elevation and the point of overflow to the existing outfall.  
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required wet well volume would be 780 gallons (e.g. 3.7 feet of storage depth in 

a 6-foot diameter manhole).

18th Fairway Diversion. Flow gaging was not carried out at the 18th Fairway 

outfall. Therefore, no specific diversion system modeling was completed for this 

site.  However, it is reasonable to assume that non-stormwater outflow at this site 

would generally approximate that at the 9th Green as discussed below.  This 

assumption is based on the existing 45 acre drainage area at this outfall, which 

would be increased to approximately 54 acres by interconnecting several 

smaller existing outfall along the 18th hole that directly discharge to Carmel Bay. 

This compares to a total drainage area of 75 acres at the 9th Green.

Stillwater Pier Diversion. As discussed previously, the Stillwater Pier outfall 

accounts for 62 percent of the measured non-stormwater flow at the PBGL.  

Additionally, this outfall exhibits flow rates that more frequently range above 50 

gpm.  Capture of 95 percent of non-stormwater volume could be achieved 

using a pump with a rating as low as 33 gpm.  However, the frequent higher flow 

departures would then require a wet well volume of nearly 12,000 gallons to 

achieve 100 percent capture.  The minimum wet well volume using a simplex 

pump configuration would be 720 gallons at a pump rating of 125 gpm.

As with the 18th Green, the flow patterns at Stillwater Pier are likely much better 

handled using a duplex pump system.  A duplex pump configuration with each 

pump rated at 60 gpm with a wet well volume of 840 gallons would be 

adequate to achieve full diversion of the observed flows.

6th Fairway Diversion. The consistently low flow rates measured at the 6th Fairway 

outfall are amenable to a small single pump configuration.  As shown in Table 2-

5, the optimum system would include 20 gpm of pump capacity with a wet well 

volume of 280 gallons, a configuration that could easily be accommodated in a 

standard 5-foot manhole.
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9th Green Diversion. Flow patterns at the 9th Green Outfall are also tightly 

clustered at the lower range, with no significant departures to higher flows 

observed.  Therefore, a small single pump configuration would also work well at 

this location.  The optimum configuration would use a 30 gpm rated pump with a 

wet well volume of 320 gallons.  
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3 DIVERSION TO THE SANITARY SEWER SYSTEM

Diversion to the local sanitary sewer system is the preferred alternative for re-use of non-

stormwater flows captured at the PBGL site.  This approach minimizes the need for new 

infrastructure and, most importantly, directs the intercepted flow stream to an 

established facility (the CAWD treatment plant) where existing processes can easily 

address the elevated salinity of the water and maximize the potential for beneficial end 

use.  Appropriately enough, these beneficial end uses would include returning the 

treated flows to the PBGL as recycled water for irrigation.  

3.1 Local Sanitary Sewer Infrastructure

The local sanitary sewer system that would be utilized is illustrated in Plate 2.  The 

sanitary sewer trunk lines generally follow the inland boundary of the course and 

include an existing pump station and 8-inch force main located near the 18th Tee.  

3.2 Flow Diversion Locations and Infrastructure Needs

Full diversion of the direct non-stormwater discharges to Carmel Bay can be achieved 

through the construction of five diversion facilities along the shoreline edge of the 

course.  The overall system is shown schematically in Plate 2 and in the form of 

preliminary engineering plans in Appendix A.

The typical diversion configuration would utilize new paired manhole structures as show 

in Figure 3-1.  One of the manholes would be constructed along the existing storm drain 

line and would serve as a “forebay” for the second off-line manhole which would house 

the pump or pumps and serve as the wet well.  The forebay manhole would be 

connected to the wet well manhole by a raised inverted pipe.  This configuration would 

limit the potential for sediment and coarse debris to enter the wet well and interfere 

with pump functions.

The pump installations would include either one or two active pumps as described 

below.  Back-up pumps and emergency back-up power would not be provided, since 

primary pump failure would not pose a hazard (unlike sanitary sewer or flood control 



DRAFT DESIGN BASIS REPORT FOR NON-STORMWATER FLOW CONTROLS

20 Balance Hydrologics, Inc.

pump stations).  Pump operation would be controlled by simple level sensors.  An alarm 

system would be installed at each location, triggered by prolonged elevated wet well 

water depths that would be indicative of pump failure. The suggested pump sizes are 

all in the range of equipment that could be readily removed and replaced with a 

minimum of effort.

The diversion facilities would be operational for the period from April 1 to October 31 of 

each year.  The passive dual manhole configuration of each diversion would not 

interfere with the normal stormwater drainage function of the respective storm drain 

lines.  Therefore, the systems could be allowed to function during small storm events that 

might occur late or early in the rainy season.  However, prolonged operation during 

particularly wet periods would lead to additional wear on the pump infrastructure.

Figure 3-1 Proposed diversion facility dual manhole configuration
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Specific requirements and considerations for each diversion facility include the 

following:

18th Green Diversion.  This diversion facility benefits from very close proximity to a 

sanitary sewer line, but requires installation on the existing 48-inch storm drain.

The dual manholes would need to be installed with invert elevations of 15.3 feet 

and rim elevations on the order of 26 feet, giving a structure depth of 10.7 feet.   

The preferred pump installation would utilize two 40 gpm rated pumps operating 

in duplex mode with each pump alternating as lead and lag pump to equalize 

wear.  The required force main would be approximately 30 feet in length and 

preliminary plans call for a 90-foot run for power. Average seasonal diversion 

rates (April 1 to October 31) can be expected to be on the order of 6,000 

gallons/day, with the maximum diversion rates set by the combined pump 

capacity of 80 gpm.6

18th Fairway Diversion. This diversion facility would be constructed on top of the 

terrace near the shoreline outfall of the existing 24-inch storm drain line.  

Additional connector pipe would be required to intercept flow from several 

adjacent underdrain lines that currently discharge through separate small 

outfalls (see Table 2-1).  The dual manholes would be installed with invert 

elevations of 8.2 feet and rim elevations on the order of 18 feet, giving a structure 

depth of 9.8 feet.   The preferred pump installation would utilize a single 30 gpm 

rated pump.  The required diversion force main to the sanitary sewer would be 

approximately 170 feet in length and preliminary plans call for a 340-foot run to 

bring power to the site. As much as 600 feet of auxiliary piping would be needed 

to connect the existing adjacent underdrains to the diversion facility.  The best

estimate for the average seasonal diversion at this site is on the order of 2,000 

gallons/day.  

6 Again, it is important to note that gaging of non-stormwater discharges has not been carried 
out in years of average or above-average rainfall.  Therefore, total diverted volumes could be 
substantially higher in such years, though maximum inflows to the sanitary sewer system would 
be limited by the installed pump capacity.  
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Stillwater Pier Diversion. This diversion facility is proposed just upstream of the 

existing 30-inch diameter outfall to Stillwater Cove, immediately east of the Pier.  

The diversion manholes would be constructed with invert elevations at 7.4 feet 

and rim elevations of 18 feet, giving a structure depth of 10.6 feet.  The 

recommended pump installation is for duplex pumps rated at 60 gpm each.  The 

diversion force main would cut across the 4th Fairway to connect to the sanitary 

sewer and power connection will require a run of approximately 530 feet.  Past 

gaging data indicates this will be by far the largest diversion, with average flow 

rates of at least 16,000 gallons/day.

6th Fairway Diversion. Though the smallest capacity of the proposed diversion 

facilities, the remote location of the 6th Fairway outfall requires a more auxiliary 

work.  The facility would be constructed on the 12-inch storm drain line 

approximately 50 feet inland from the existing outfall.  Invert elevations for the 

dual manholes would be 35.0 feet, with rim elevations of 43 feet giving structure 

depths of 8.0 feet.  The facility would be equipped with a single pump rated at 

20 gpm.  The diversion force main would be 760 feet long, skirting the 6th Fairway 

and crossing the 14th Fairway to connect to the trunk sanitary sewer line.  Power 

would need to be brought from the old maintenance yard, a run of 

approximately 1,450 feet.  Diverted flows can be expected to average at least 

1,500 gallons/day over the operational season.

9th Green Diversion. This 24-inch outfall is also located at a relatively remote 

location with respect to other utilities.  The proposed diversion facility location is 

60 feet inland from the outfall, just over the terrace edge from the 9th Green.  The 

manhole structures would have invert elevations at 26.7 feet and rim elevations 

of 35 feet, giving a total depth of 8.3 feet.  As per the facility at the 18th Fairway, 

a single pump rated at 30 gpm is recommended.  The diversion force main 

would run 740 feet north and east skirting the 9th Green and 13th Tees enroute to 

the sanitary sewer.  Power would be brought in from the maintenance yard, a 

run of roughly 570 feet.  Average seasonal diversions from this facility would be 

on the order of 2,500 gallons/day.  
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3.3 Construction Considerations and Preliminary Cost Estimates

The proposed diversion facilities entail a number of important construction 

considerations that would need to be carefully considered.  Clearly, careful 

coordination would be needed with the Pebble Beach Community Services District and 

CAWD to schedule and complete the connections to the existing sanitary sewer lines.  

Additionally, it is important to note that all the diversion facilities except that at Stillwater 

Pier require construction directly adjacent to, or actually across, the play area of the 

course.  Scheduling and execution of the work in a manner that does not interfere with 

play would be of the highest priority.

Preliminary cost estimate information is provided in Appendix B.  
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4 ON-SITE DIVERSION AND CONTROL

Control of diverted flows on-site presents a number of design challenges.  This is 

particularly true with the three western outfalls (18th Green, 18th Fairway, and Stillwater 

Pier) where the quantity and/or salinity of the flow streams are considerations and 

additional space constrictions come into play.    

It is important to note that the diversion facilities discussed in the previous chapter 

would be required for on-site control, with the only exception being the connections to 

the sanitary sewer system.  

4.1 Evapotranspiration/Infiltration Basins

Where the quantity of diverted flow is low enough and salinity is not a consideration, a 

viable on-site control approach would be capture and pumping to specially 

constructed evapotranspiration/infiltration basins (ETI basins).  Diverted flows would be 

spread over the basins which would be designed with the maximum surface area 

practicable to maximize evapotranspiration.  Where appropriate, total basin areas 

could be reduced by allowing infiltration to occur as well.  In that case, the basins 

would be need to be located in areas where groundwater depth is low enough and 

sub-surface transmissivity is high enough that groundwater mounding would not occur.  

Additionally, the location of each basin would need to be carefully selected so that 

percolated flows are not immediately intercepted by an existing underdrain system, 

potentially leading to exacerbated non-stormwater flows at other outfalls.

To assess the practicality of using ETI basins, the diversion simulation model was modified 

to include measured data from the Pacific Grove meteorological station operated by 

the California Irrigation Information Management System (CIMIS) for the May 1 to 

September 30 period of analysis.  Additional model variables for basin dimensions and 

groundwater transmissivity were also added.  

The model runs showed that ETI basins would be excessively large for all but the smallest 

non-stormwater flow streams at the site.  Approximate dimensions of an ETI basin for the 

smallest diversion (6th Fairway) would be on the order of 10,000 square feet.  This would 
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increase to nearly 19,000 square feet for an intermediate diversion amount such as that 

at the 9th Green outfall.  It is unlikely that a suitable location could be found for ETI 

basins necessary to handle larger diversion volumes, particularly those for Stillwater 

Cove, where over 1.5 acres of space would be needed.  

This alternative was not developed in detail given the projected additional costs of 

constructing and maintaining the ETI basins and the fact that the diverted flows would 

not have the same potential for beneficial re-use as with diversion to the sanitary sewer 

system.

4.2 Re-use for On-site Irrigation

Re-use for on-site irrigation could prove practical as long as sufficient auxiliary

infrastructure was constructed to store and blend the diverted non-stormwater flows to 

reduce salinity values to ranges compatible with the exacting landscaping demands at 

the site.   The required infrastructure (in addition to the diversion facilities) would include 

tank storage and reconfiguring the existing irrigation system to supply specified zones 

with post-blended water.  Recycled water supplied by the CAWD plant would be the 

source of blend water.  Dilution rates to allow use on turf areas would need to be quite 

high, ranging up to 25:1 or more for the case of the higher salinity flows from the 18th

Green outfall.

Given the additional infrastructure and operation costs involved, this alternative was 

not pursed in detail.  However, the diversion simulation model can be readily adapted 

to size the required infrastructure should diversion to the sanitary sewer system prove 

impractical.
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Appendix A.

Preliminary engineering plans for diversion to 
the sanitary sewer system













Appendix B.

Preliminary engineering costs estimates for 
diversion to the sanitary sewer system



Location Construction Cost Soft Cost Total
18th Green 79,522.50$ 33,500.00$ $113,023
18th Fairway 84,467.50$ 33,500.00$ $117,968
Stillwater Pier 104,880.00$ 33,500.00$ $138,380
6th Fairway 139,265.00$ 33,500.00$ $172,765
9th Green 113,505.00$ 33,500.00$ $147,005

TOTAL ESTIMATED CONSTRUCTION COST $689,140

Yearly Maintenance Cost Number Unit Unit Cost Total
Pump Stations 5 EA $3,500 $17,500

 COST ESTIMATE TO DESIGN AND INSTALL
STORMWATER PUMP STATION

FOR DRY WEATHER STORMWATER DIVERSION
September 17, 2014

Summary



Construction Cost Number Unit Unit Cost Total
Mobilization/De-mobilization 1 LS  - - $2,000
Wet wells (5-foot diameter manholes) 2 EA $15,000 $30,000
40GPM Duplex pump station, hatch, controls and assembly 1 EA $20,000 $20,000
Site work 1 EA $10,000 $10,000
2 1/2 inch PBC Piping to existing sewer main 30 LF $55 $1,650
Electrical and telephone conduit/conductors to pump station 100 LF $35 $3,500
Miscellaneous appurtenances 1 LS  - - $4,000

Subtotal $69,150
15% Contingencies $10,373

TOTAL ESTIMATED CONSTRUCTION COST $79,523

Soft cost Number Unit Unit Cost Total
Engineering

Civil (PS&E) 1 EA $18,000 $18,000
Electrical 1 EA $4,000 $4,000
Soils 1 EA $3,000 $3,000

Subtotal engineering cost $25,000

Permits $2,000
Surveying $2,000
Construction staking $1,500
Inspections $3,000

TOTAL ESTIMATED SOFT COST $33,500

TOTAL ESTIMATED COST $113,023

Yearly Maintenance Cost Number Unit Unit Cost Total
Pump Station manholes 1 EA $3,500 $3,500

 COST ESTIMATE TO DESIGN AND INSTALL
STORMWATER PUMP STATION

FOR DRY WEATHER STORMWATER DIVERSION
September 15, 2014

18th Green



Construction Cost Number Unit Unit Cost Total
Mobilization/De-mobilization 1 LS  - - $2,000
Wet wells (5-foot diameter manholes) 2 EA $15,000 $30,000
15GPM Duplex pump station, hatch, controls and assembly 1 EA $15,000 $15,000
Site work 1 EA $10,000 $10,000
2 1/2 inch PBC Piping to existing sewer main 170 LF $35 $5,950
Electrical and telephone conduit/conductors to pump station 340 LF $25 $8,500
Miscellaneous appurtenances 1 LS  - - $4,000

Subtotal $73,450
15% Contingencies $11,018

TOTAL ESTIMATED CONSTRUCTION COST $84,468

Soft cost Number Unit Unit Cost Total
Engineering

Civil (PS&E) 1 EA $18,000 $18,000
Electrical 1 EA $4,000 $4,000
Soils 1 EA $3,000 $3,000

Subtotal engineering cost $25,000

Permits $2,000
Surveying $2,000
Construction staking $1,500
Inspections $3,000

TOTAL ESTIMATED SOFT COST $33,500

TOTAL ESTIMATED COST $117,968

Yearly Maintenance Cost Number Unit Unit Cost Total
Pump Station manholes 1 EA $3,500 $3,500

 COST ESTIMATE TO DESIGN AND INSTALL
STORMWATER PUMP STATION

FOR DRY WEATHER STORMWATER DIVERSION
September 15, 2014

18th Fairway



Construction Cost Number Unit Unit Cost Total
Mobilization/De-mobilization 1 LS  - - $2,000
Wet wells (5-foot diameter manholes) 2 EA $15,000 $30,000
60GPM Duplex pump station, hatch, controls and assembly 1 EA $20,000 $20,000
Site work 1 EA $10,000 $10,000
2 1/2 inch PBC Piping to existing sewer main 270 LF $35 $9,450
Electrical and telephone conduit/conductors to pump station 710 LF $25 $17,750
Miscellaneous appurtenances 1 LS  - - $4,000

Subtotal $91,200
15% Contingencies $13,680

TOTAL ESTIMATED CONSTRUCTION COST $104,880

Soft cost Number Unit Unit Cost Total
Engineering

Civil (PS&E) 1 EA $18,000 $18,000
Electrical 1 EA $4,000 $4,000
Soils 1 EA $3,000 $3,000

Subtotal engineering cost $25,000

Permits $2,000
Surveying $2,000
Construction staking $1,500
Inspections $3,000

TOTAL ESTIMATED SOFT COST $33,500

TOTAL ESTIMATED COST $138,380

Yearly Maintenance Cost Number Unit Unit Cost Total
Pump Station manholes 1 EA $3,500 $3,500

September 15, 2014

 COST ESTIMATE TO DESIGN AND INSTALL
STORMWATER PUMP STATION

FOR DRY WEATHER STORMWATER DIVERSION

Stillwater Pier



Construction Cost Number Unit Unit Cost Total
Mobilization/De-mobilization 1 LS  - - $2,000
Wet wells (5-foot diameter manholes) 2 EA $15,000 $30,000
15GPM Duplex pump station, hatch, controls and assembly 1 EA $15,000 $15,000
Site work 1 EA $10,000 $10,000
2 1/2 inch PBC Piping to existing sewer main 760 LF $35 $26,600
Electrical and telephone conduit/conductors to pump station 1420 LF $25 $35,500
Miscellaneous appurtenances 1 LS  - - $4,000

Subtotal $121,100
15% Contingencies $18,165

TOTAL ESTIMATED CONSTRUCTION COST $139,265

Soft cost Number Unit Unit Cost Total
Engineering

Civil (PS&E) 1 EA $18,000 $18,000
Electrical 1 EA $4,000 $4,000
Soils 1 EA $3,000 $3,000

Subtotal engineering cost $25,000

Permits $2,000
Surveying $2,000
Construction staking $1,500
Inspections $3,000

TOTAL ESTIMATED SOFT COST $33,500

TOTAL ESTIMATED COST $172,765

Yearly Maintenance Cost Number Unit Unit Cost Total
Pump Station manholes 1 EA $3,500 $3,500

 COST ESTIMATE TO DESIGN AND INSTALL
STORMWATER PUMP STATION

FOR DRY WEATHER STORMWATER DIVERSION
September 15, 2014

6th Fairway



Construction Cost Number Unit Unit Cost Total
Mobilization/De-mobilization 1 LS  - - $2,000
Wet wells (5-foot diameter manholes) 2 EA $15,000 $30,000
15GPM Duplex pump station, hatch, controls and assembly 1 EA $15,000 $15,000
Site work 1 EA $10,000 $10,000
2 1/2 inch PBC Piping to existing sewer main 720 LF $35 $25,200
Electrical and telephone conduit/conductors to pump station 580 LF $25 $14,500
Miscellaneous appurtenances 1 LS  - - $4,000

Subtotal $98,700
15% Contingencies $14,805

TOTAL ESTIMATED CONSTRUCTION COST $113,505

Soft cost Number Unit Unit Cost Total
Engineering

Civil (PS&E) 1 EA $18,000 $18,000
Electrical 1 EA $4,000 $4,000
Soils 1 EA $3,000 $3,000

Subtotal engineering cost $25,000

Permits $2,000
Surveying $2,000
Construction staking $1,500
Inspections $3,000

TOTAL ESTIMATED SOFT COST $33,500

TOTAL ESTIMATED COST $147,005

Yearly Maintenance Cost Number Unit Unit Cost Total
Pump Station manholes 1 EA $3,500 $3,500

 COST ESTIMATE TO DESIGN AND INSTALL
STORMWATER PUMP STATION

FOR DRY WEATHER STORMWATER DIVERSION
September 15, 2014

6th Green



1

BALANCE HYDROLOGICS, Inc.

MEMO

To:      Thomas Quattlebaum
From: Krysia Skorko, Bill Christner and Barry Hecht
Date: August 14, 2014

Subject: Phase 2 pesticide and Stillwater Pier extended sampling results, July 2014

Introduction and Purpose

This memo and the attached tables contain the results of surface water samples collected at 
Pebble Beach Golf links on July 17th, 2014. The results obtained from this study may inform 
decisions regarding management of dry-season percolate, include the feasibility of diverting dry 
season waters to Carmel Area Wastewater District (CAWD) facilities. 

Sampling for chlorothalonil and triclopyr took place on July 17th, 2014, at Pebble Beach Golf 
Links, to re-test a small subset of sites where exceedances of these pesticides were observed in 
2013 ASBS dry- season sampling. During 2013, elevated levels of one or both pesticides were 
found at the 18th green, Stillwater Pier, and the 9th green (Figure 1). These sites, which are all 
outfalls at the downstream end of their watersheds, were re-sampled on July 17th, 2014, along 
with paired surface water sites upstream (2nd green, Peter Hay), to allow for detection of
upstream sources of contaminants, if any. In the Figure 1 map, red arrows indicate resampling
sites for both chlorothalonil and triclopyr (Stillwater Pier, the 2nd green and the 9th green). 
Because triclopyr was not detected at either Peter Hay or the 18th green in 2013, sampling only 
for chlorothalonil was conducted here (shown with purple arrows in Figure 1). For quality 
control, one field blank and one field duplicate were collected for each constituent. Specific 
conductance (SC) was also measured at all sites. We also sampled for a wider range of 
constituents at Stillwater Pier.

Discharge measurements and/or estimates were also made at each site after samples were 
collected. These measurements may be used in combination with analyte concentrations to 
calculate loadings. Loadings provide a more direct comparison of water quality results between 
WY13 and WY14. Both years were characterized by dry conditions. At the San Clemente Dam, 
the rainfall total for WY 2014 is 10.42 inches, or 49% of the long-term annual average of 21.29 
inches. WY13 was slightly wetter, with 14.6 inches of rain recorded, or 69% of the long term 
average.

Ambient conditions on the sampling day consisted of hazy skies with temperatures in the mid to 
upper 70s.  Only 0.01 inches of precipitation had been reported in the previous ten (10) days at 
the Monterey Airport (KMRY), and water levels at all sampling sites were low as expected 
during dry season sampling. 



2

Sampling Procedures

Water-quality sampling procedures were based on the state’s 2013 Central Coast ASBS Regional 
Monitoring Plan Standard Operating Procedures for Collection of Water Samples (SOP FS-1). 
This document describes required techniques for collecting water samples that are compatible 
with SWAMP (Surface Water Ambient Monitoring Program) standards, including sample 
labeling, sample collection methods, sample preservation, quality assurance/quality control, 
sample shipping and chain of custody procedures. This document also specifies sampling 
containers and hold times. 

All samples were collected from discharge points (pipe/culvert) or a stream directly into pre-
cleaned sample containers. Unpreserved containers were triple-rinsed with sample water. 
Contamination was avoided by using a modified “clean hands” technique where the sampler 
used talc-free latex gloves and was the only person to handle the sample, bottle, cap, or apparatus
during sample collection.

All samples were placed directly on ice in opaque coolers in the field and kept below 
throughout the shipping and delivery process. All glass sample bottles were wrapped in bubble 
wrap for additional protection from glass breakage.

Samples were clearly labeled with sample identification numbers, dates, times, sampler initials
and sample analyte. Chain of custody forms were provided to the laboratories to promote 
traceable possession of the samples from collection time to the time results were received. 

SCT (specific conductance and water temperature) was measured at all surface water sites; 
results are reported in Table 1. To avoid contamination, equipment that was re-used between 
sites was triple-rinsed with sample water after each use. The order of sampling proceeded from 
the lowest chlorothalonil concentrations of the most recent prior sampling to the highest.
Sampling times are noted in Table 1.0.
Discharge was measured at sampling sites by collecting a measured volume in a secondary 
container over a measured time interval. For sites with high discharge (Stillwater Pier, 18th

green), a 5 gallon bucket was used to collect flow by holding the bucket directly beneath the 
outfall. For sites with low discharge (Peter Hay, 9th green), a 1-gallon plastic bag was used in a
similar manner to collect as much of the flow as possible.  Due to the geometry of the outfalls, 
capturing 100% of the flow was not possible at every site and a small percentage of the flow did 
by-pass the collection bucket/bag.  Estimates of the percent flow captured were made for each 
discharge measurement. Containers were partially filled to prevent spillage. Water was allowed 
to collect in the container for an arbitrary amount of time, and the collection time recorded. The 
volume collected was then measured with a graduated cylinder. The total volume collected per
unit time was used to calculate the sample site discharge. Adjustments were made according to 
field estimates of the percentage of total flow captured in the container. If the estimated percent 
captured was below 85%, the measurement was deemed inaccurate and discarded. This 
procedure was repeated 3 times at each site, and the average of these trials was used to estimate
the flow. Due to the geometry of the channel at the 2nd Green site, flow volume collection was 
impractical and discharge was estimated from visual observation.
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To avoid contamination potential from the measurement instruments, discharge was calculated 
after all water quality samples had been collected. The results of these measurements, reported in 
Table 1.0, are similar (within 2 to 3 gallons per minute) to discharge measurements made in July 
2013. 

Results and QA/QC: Pesticide Samples

Laboratory results for pesticide samples were received from Appl, Inc, our partner laboratory, on 
July 23rd, 2014. These results are summarized in Table 1.0. In summary, no chlorothalonil or 
triclopyr detections were recorded at any site. These results are shown as “ND” (not detected) in 
Table 1.0.

Field quality control samples (duplicates and blanks) collected by Balance have no data flags; all 
blank samples had result of ND (not detected), and field duplicates had results that were in line 
with the results of their parent sample. 

Laboratory quality control procedures were conducted. Standards for each constituent 
(quinclorac for triclopyr, decachlorobiphenyal and TCMX for chlorothalonil) were added to each 
sample after testing. These standards are molecules of similar structure used as surrogates for the 
tested constituent. Results for these surrogates were analyzed to be within a statistically 
generated expected range of values, indicating the sample extraction process was acceptable, 
according to Appl, Inc. Spike matrix tests for chlorothalonil and triclopyr also showed acceptable 
results. 

Results and QA/QC: Stillwater Pier Samples

Laboratory results for the expanded Stillwater Pier samples were analyzed by Monterey Bay 
Analytical Service (MBAS) in Monterey, CA. Results were received by Balance on Thursday, 
July 31, 2014 and are summarized in Tables 1.1 through 1.4. A total of seventeen (17) water 
samples were collected for analysis from the outfall pipe discharge at Stillwater Pier.  

As part of our internal QA/QC of the laboratory testing service Balance submitted double 
samples for cyanide and ammonia analysis.  The double samples consisted of one blank water 
sample for cyanide and one duplicate water sample for ammonia.  Unfortunately, due to 
miscommunication with MBAS, results from the expanded sampling at Stillwater Pier, including 
duplicates and blanks, were not reported separately.  Therefore the internal QA/QC assessment 
of MBAS testing at Stillwater Pier is unavailable. However, MBAS has its own QA/QC 
protocol and the analysis for all samples satisfied their QA/QC protocols.  

MBAS and their associated laboratories utilize three processes in their quality control program; 
duplicates, blanks, and spikes.  All three processes were utilized in the analysis of the Stillwater 
Pier water samples with no indication of poor-quality samples.  Chain-of-custody procedures for 
all samples are intact and each sample can be traced through the analysis.  All samples were 
analyzed within the hold-times prescribed for each analyte.  
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Water samples for Volatile Organic Compound (VOC) were flagged for air bubbles in the 
sample bottles.  Air introduced into a VOC sample has the potential to volatilize organic 
compounds in the sample, thus reducing the detectable level in the sample.  However, the 
samples were deemed to be in “good condition” and analyzed. 

Physical Parameters
Physical parameters reported for Stillwater Pier include: hardness, pH, turbidity, total dissolved 
solids (TDS), specific conductance, and discharge (Table 1.1).  As mentioned above, site 
discharge was 0.2 cfs (10.2 gpm) and estimated as the average of three (3) measurements.
Hardness is reported in terms of mg/L of calcium carbonate (CaCO3).  Total hardness is 491 
(mg/L) CaCO3 indicating a more basic water chemistry, which is reflected in the pH value of 7.9.  
Turbidity was 1.8 nephelometric units (ntu) with a TDS of 1.5 (mg/L).  Low turbidity values 
indicate good water clarity (NDWR, 2013) and correspond with the low TDS reading of 1.5 
mg/L, which is well below the reporting limit of 10 mg/L. Specific conductance is a measure of 
the water’s ability to pass (conduct) a current.  This ability is directly related to the presence and 
amount of ions in the water column (NDWR, 2013). A direct linear relationship exists between 
specific conductance and TDS based on empirical data for a specific site (American Public 
Health Association, 1992). Further testing may lead to development of this relationship for
Stillwater Pier.

Total Mercury and Trace Metals
Total mercury and trace metals sampled at Stillwater Pier are listed in Table 1.2.  No mercury 
was detected at this sampling and no concentrations were detected for seven of the thirteen (13) 
metals sampled. While five metals were detected at or above their reporting limits (arsenic, 
chromium, copper, selenium and zinc), none of these concentrations were above the limits 
specified for water quality objectives in the California Ocean Plan (SWRCB, 2012). 

Inorganics, Non-Metallics, and Nutrients
Results for inorganic and non-metallic analytes are reported in Table 1.3.  Neither carbonate (as 
CaCO3) nor cyanide were detected at this sampling (ND), with detections for all other 
constituents. Cyanide was the only inorganic analyte sampled that has a concentration level 
specified by the Ocean Plan, with an instantaneous maximum of 10 ug/L.The Central Coast 
Basin Plan (RWQCB, 2011) was also consulted for maximum concentration levels for fluoride 
of 0.0024 mg/L. A total of 1.2 (mg/L) of fluoride were present in the sample, which is higher 
than the maximum specified in the Central Coast Basin Plan.  The 0.0024 (mg/L) fluoride 
concentration is the limiting concentration level for samples measured at or below 53.7 degrees F 
(12 degree C) and decreases with increasing temperature (RWQCB, 2011).  No other analytes 
detected had concentration limits set by the California Ocean Plan or Central Coast Basin Plan, 

The suite of nutrients samples includes ammonia, calcium, nitrate as N, nitrate as NO3, nitrite as 
N, and dissolved orthophosphate. Of these, all were detected above the reporting limit except for 
nitrite as N, which was not detected, and dissolved orthophosphate, which was detected at the 
reporting limit of 0.1 mg/L. The only nutrient with a limit set by the California Ocean Plan is 
ammonia as N, with an instantaneous limit of 6 mg/L. Balance collected two ammonia samples, 
a parent sample and a duplicate collected at the same time.  The concentration detected at 
Stillwater Pier was 0.7 mg/L, well below the specified limit. 
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Two samples were submitted for analysis of cyanide.  The two cyanide samples consisted of a 
water sample from Stillwater Pier and a blank sample of deionized water.  No cyanide was 
detected in either sample as reported by MBAS.   

Comparison with 2013 ASBS sampling results

Some of the suite of samples tested at Stillwater Pier in July 2013 were also tested in July and 
September of 2013. Nutrients tested in both 2013 and 2014 are ammonia, nitrate, nitrite and 
dissolved orthophosphate. Metals tested in both 2013 and 2014 are mercury, arsenic, cadmium, 
chromium, copper, lead, nickel, selenium, silver and zinc. These constituents were tested in all 
surface and groundwater monitoring sites in 2013; the results are included in Table 2.0 through 
2.3.

At Stillwater Pier, the only exceedance of Ocean Plan or Central Coast water board trace metal 
standards in 2013 was for nickel, which exceeded the limit of 2 ug/L at 5.25 ug/L in July and 
4.70 ug/L in September of 2013 (Table 2.0). In 2014, nickel was not detected at Stillwater Pier
(Table 1.2). While no nutrients exceeded standards in either year at Stillwater Pier, increased in 
concentration levels were seen for ammonia as N between July 2013 and July 2014. In this time 
period, ammonia increased from 0.28 mg/L to 0.7 mg/L. All other nutrients were found in 
decreased concentrations in 2014 (Tables 1.3, 2.1).

In addition to data from Stillwater Pier, Tables 2.0-2.3 contain results for nutrients and metals 
sampled at all monitoring sites in 2013, including three groundwater wells. Trace metal 
exceedances in groundwater samples are thought to be the result of natural geologic formations; 
these results are discussed in detail in our 2013 ASBS sampling report (Table 2.2). No 
exceedances for nutrients were found in groundwater wells (Table 2.3).
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L)
(u

g/
L)

(u
g/
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N
D
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