


Appendix C- Demand Management 

 
DEMAND MANAGEMENT 

A Feature Common to All Alternatives 
 

Demand management is a program of activities which result in a cost-effective reduction in 
the amount of and strength of wastewater generated, delaying the need for additional 
wastewater treatment and transmission capacity.  Demand management is an aspect 
of each Unified Sewer Plan service area and treatment option.  It applies regardless of 
where flows are treated.  
 
HOW IT IS INCLUDED IN EACH ALTERNATIVE 
 
Flow projections for each alternative (including the no-action alternative) will include a 
factor for the amount of water saved due to demand management efforts.  The actual 
factor(s), and reasoning behind it, will be presented in documentation of the flow 
projections methods.
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After studying options and what other utilities are doing, the project team concluded that 
Pierce County will be most efficient by cooperating with and building on the existing 
conservation programs of other agencies before embarking on our own.   
 
 
WHAT ABOUT OTHER DEMAND MANAGEMENT TECHNIQUES? 
 
We looked at several other methods of reducing the quantity and strength of wastewater.  
Here is what we found: 
 
•  Promotion of the use of on-site sewer systems instead of sanitary sewers in urban areas 

conflicts with county-wide growth management planning policies and the Pierce County 
Comprehensive Plan.  The extent of the sanitary sewer system is largely a result of urban 
development and water quality problems that the County was asked to correct. 

•  Use of gray water systems at urban densities has not been authorized by the State of 
Washington.  Pilot projects exist, but the facts are not in about either their effectiveness or 
potential impacts to surface and ground water.  Gray water systems will not be a 
substitute for wastewater disposal systems. 

•  Mandatory replacement of toilets and faucets throughout the County would be extremely 
costly.  At this time it appears to be twice as expensive as building new facilities.  

•  Setting sewer rates on the basis of actual flow volumes is a cost-benefit investigation 
beyond the scope of the Unified Sewer Plan.  Its potential could be examined in the next 
sewer rate study.  Metering of wastewater flows from an individual residence is technically 
difficult because intermittent flows are almost impossible to measure accurately.  
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PIERCE COUNTY UNIFIED SEWER PLAN 
 
 
 
DEMAND MANAGEMENT 
 
Introduction 
 
Demand management is a program comprised of a number of activities which reduce 
wastewater flows and loading, delaying the need for additional wastewater treatment 
capacity. 
 
The Unified Sewer Plan includes a basic assumption that demand management is an aspect 
of each service area and treatment option.  The approach builds on work performed by the 
Lacey, Olympia, Tumwater, and Thurston County (LOTT) Partnership.  At the alternatives 
workshop in October 1997, several members of the Technical Advisory Committee suggested 
that either a demand management alternative be developed or more detail on how demand 
management would be integrated into each alternative be articulated. 
 
This paper:  (1) identifies how demand management can be integrated into each alternative; 
and (2) summarizes possible components of a demand management program.  Details of 
new or expanded program components will be worked out following adoption of the Unified 
Sewer Plan. 
 
Cost and rate estimates shown are intended to enable comparison among the demand 
management measures discussed below.  They do not represent actual costs which cannot 
be accurately estimated until the program design stage. 
 
WHAT DEMAND MANAGEMENT MEANS 
 
While demand management can mean different things to different people, in the context of 
the Unified Sewer Plan the phrase “demand management” means programs and projects 
which reduce the amount or strength of residential, commercial, and industrial wastewater 
entering the Pierce County sewer system.  Other efforts, such as reuse of treated effluent, 
which reduce surface water discharge but which do not affect the amount of water entering 
the sewer systems tributary to Pierce County facilities are not considered demand 
management programs. 
 
BENEFITS OF DEMAND MANAGEMENT 
 
Demand management reduces flow and loading, reducing the need for larger wastewater 
conveyance and treatment facilities.  Loading means the total amount of material entering a 
system and is typically measured in pounds per day biological oxygen demand (BOD) and 
total suspended solids (TSS).  Reducing present wastewater flows to existing treatment 
facilities frees treatment plant capacity that could be allotted to planned residential and 
commercial growth.  In addition, if the flow or loading can be reduced, the size, and therefore 
the cost, of new facilities can be reduced.   
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DEMAND MANAGEMENT TECHNIQUES 
 
The following demand management techniques are available for the potential reduction of 
wastewater flow and loading to existing Pierce County wastewater facilities: 
 
Flow Reduction             Loading Reduction 
 
Water Conservation        Wastewater Reduction through Education 
Wastewater Reduction through Education    Industrial Pretreatment 
Infiltration and Inflow Reduction     Demand-Based User Charges 
Demand-Based User Charges      On-Site Systems 
On-Site Systems 
Grey Water Reuse 
 
A table summarizing information in this report is presented following this page. 
 
Some of the information presented here draws from literature prepared by HDR and others 
for King County, LOTT, and the City of Missoula, Montana.  These information sources are 
gratefully acknowledged. 
 
 
 

November 2001 C-4    Pierce County Unified Sewer Plan 



Ap
pe

nd
ix

 C
 –

 D
em

an
d 

M
an

ag
em

en
t 

N
ov

em
be

r 2
00

1 
C

-5
 

Pi
er

ce
 C

ou
nt

y 
U

ni
fie

d 
Se

w
er

 P
la

n 

 
PI

ER
C

E 
C

O
U

N
TY

 U
N

IF
IE

D
 S

EW
ER

 P
LA

N
 

 
D

EM
A

N
D

 M
A

N
A

G
EM

EN
T 

SU
M

M
A

R
Y 

 

D
em

an
d 

M
an

ag
em

en
t 

Te
ch

ni
qu

es
 

Es
tim

at
ed

 
G

al
lo

ns
 

of
 W

at
er

 S
av

ed
 

(g
pc

pd
) 

Es
tim

at
ed

 P
ie

rc
e 

C
o.

 
Se

w
er

 
U

til
ity

 C
os

t t
o 

C
on

st
ru

ct
 

1 
G

al
lo

n 
of

 D
ai

ly
 

C
ap

ac
ity

 

A
ut

ho
rit

y 
Fi

nd
in

gs
 

C
on

cl
us

io
ns

 
an

d 
R

ec
om

m
en

da
tio

ns
 

W
AT

ER
 C

O
N

SE
R

VA
TI

O
N

 
Pl

um
bi

ng
 

C
od

ea   
19

-2
3 

$0
b    

 
R

C
W

 4
3.

20
 

�
 A

pp
lie

s 
fro

m
 1

99
3 

in
to

 fu
tu

re
 

fo
r n

ew
 c

on
st

ru
ct

io
n 

an
d 

re
m

od
el

s 
re

qu
iri

ng
 a

 p
lu

m
bi

ng
 

pe
rm

it.
 

�
 

Po
te

nt
ia

l r
ed

uc
tio

n 
in

 th
e 

in
cr

em
en

ta
l i

nc
re

as
e 

in
 n

ew
 

w
as

te
w

at
er

 fl
ow

s 
de

pe
nd

s 
up

on
 

th
e 

nu
m

be
r o

f n
ew

 re
si

de
nt

ia
l 

un
its

 c
on

st
ru

ct
ed

 o
r r

em
od

el
ed

 
un

de
r t

he
 u

pd
at

ed
 P

lu
m

bi
ng

 
C

od
e 

re
qu

ire
m

en
ts

, c
om

pa
re

d 
to

 
th

e 
ex

is
tin

g 
cu

st
om

er
 b

as
e 

flo
w

. 

�
 U

rg
e 

re
te

nt
io

n 
of

 P
lu

m
bi

ng
 

C
od

e 
re

qu
ire

m
en

ts
 fo

r l
ow

-
flo

w
 fi

xt
ur

es
.  

�
 F

ac
to

r p
ot

en
tia

l r
ed

uc
tio

n 
in

 th
e 

in
cr

em
en

ta
l i

nc
re

as
e 

in
 

ne
w

 w
as

te
w

at
er

 fl
ow

s 
in

to
 

flo
w

 p
ro

je
ct

io
ns

.  
 

R
es

id
en

tia
l 

Pl
um

bi
ng

 
Fi

xt
ur

e 
R

et
ro

fit
sc  

15
-2

1 
$1

7
au

th
or

ity
 

d  
N

o 
fo

r m
an

da
to

ry
 

re
tro

fit
s 

�
 T

he
 c

ur
re

nt
 e

st
im

at
ed

 c
os

t o
f 

1 
ga

l o
f t

re
at

m
en

t c
ap

ac
ity

 is
 $

8e . 
�

 T
ac

om
a 

Pu
bl

ic
 U

til
iti

es
, W

at
er

 
D

iv
is

io
n,

 h
as

 a
n 

ex
te

ns
iv

e 
w

at
er

 
co

ns
er

va
tio

n 
pr

og
ra

m
. 

�
 U

.S
. E

PA
 a

nd
 th

e 
W

as
hi

ng
to

n 
St

at
e 

D
ep

ar
tm

en
t o

f E
co

lo
gy

 fu
nd

 

�
 H

ig
h 

co
st

 o
f m

an
da

to
ry

 
re

tro
fit

s 
is

 tw
ic

e 
th

at
 o

f  
$8

e  
es

tim
at

ed
 c

os
t t

o 
pr

ov
id

e 
1 

ga
l o

f n
ew

 tr
ea

tm
en

t c
ap

ac
ity

. 
�

 M
or

e 
ef

fic
ie

nt
 fo

r P
ie

rc
e 

C
ou

nt
y 

to
 c

oo
pe

ra
te

 w
ith

 a
nd

 
bu

ild
 o

n 
ex

is
tin

g 
co

ns
er

va
tio

n 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
a   E

ffe
ct

 o
f 1

.6
 g

al
/fl

us
h 

ul
tra

 lo
w

-fl
ow

 to
ile

ts
 a

nd
 2

.5
-g

pm
 lo

w
-fl

ow
 s

ho
w

er
he

ad
s 

re
qu

ire
d 

in
 1

99
3 

W
as

hi
ng

to
n 

Pl
um

bi
ng

 C
od

e 
fo

r n
ew

 c
on

st
ru

ct
io

n 
co

m
pa

re
d 

to
 

on
ve

nt
io

na
l 5

.5
 g

al
/fl

us
h 

to
ile

ts
 a

nd
 4

.5
-g

pm
 s

ho
w

er
he

ad
s.

 
b   C

os
ts

 b
or

ne
 b

y 
m

an
uf

ac
tu

re
rs

/p
ro

pe
rty

 o
w

ne
rs

; P
ie

rc
e 

C
ou

nt
y 

co
st

s 
w

ou
ld

 b
e 

in
 s

up
po

rti
ng

 e
nf

or
ce

m
en

t o
f c

od
es

. 
c    

R
ep

la
ce

m
en

t o
f  

> 
5.

5 
ga

l/f
lu

sh
 a

nd
 3

.5
 g

al
/fl

us
h 

to
ile

ts
 w

ith
 1

.6
 g

al
/fl

us
h 

ul
tra

 lo
w

-fl
ow

 m
od

el
. 

d    
As

um
es

 $
50

0 
pe

r h
om

e 
to

ta
l c

os
t f

or
 2

 b
at

hr
oo

m
 re

tro
fit

s 
w

ith
 u

ltr
a 

lo
w

-fl
ow

 to
ile

ts
, i

nc
lu

di
ng

 in
st

al
la

tio
n 

an
d 

di
sp

os
al

 o
f o

ld
 fi

xt
ur

es
. 

e   E
st

im
at

ed
 c

os
t o

f n
ew

 tr
ea

tm
en

t c
ap

ac
ity

 b
as

ed
 u

po
n 

Ki
ng

 C
ou

nt
y 

W
as

te
w

at
er

 2
02

0 
st

ud
ie

s.
 



Ap
pe

nd
ix

 C
 –

 D
em

an
d 

M
an

ag
em

en
t 

D
em

an
d 

M
an

ag
em

en
t 

Te
ch

ni
qu

es
 

Es
tim

at
ed

 
G

al
lo

ns
 

of
 W

at
er

 S
av

ed
 

(g
pc

pd
) 

Es
tim

at
ed

 P
ie

rc
e 

C
o.

 
Se

w
er

 
U

til
ity

 C
os

t t
o 

C
on

st
ru

ct
 

1 
G

al
lo

n 
of

 D
ai

ly
 

C
ap

ac
ity

 

A
ut

ho
rit

y 
Fi

nd
in

gs
 

C
on

cl
us

io
ns

 
an

d 
R

ec
om

m
en

da
tio

ns
 

ed
uc

at
io

na
l p

ro
gr

am
s.

 
 

pr
og

ra
m

s 
of

 o
th

er
 a

ge
nc

ie
s 

be
fo

re
 e

m
ba

rk
in

g 
on

 n
ew

 
pr

og
ra

m
s.

 
�

 S
up

po
rt 

co
st

-e
ffe

ct
iv

e 
in

ce
nt

iv
e 

pr
og

ra
m

s 
fo

r l
ow

-
flo

w
 p

lu
m

bi
ng

 fi
xt

ur
e 

an
d 

ap
pl

ia
nc

e 
re

pl
ac

em
en

t i
n 

se
rv

ic
e 

ar
ea

s.
 

W
AS

TE
W

AT
ER

 
R

ED
U

C
TI

O
N

 
TH

R
O

U
G

H
 

ED
U

C
AT

IO
N

 

0.
5 

- 1
.5

 
Va

ria
bl

e,
 b

as
ed

 o
n 

Pr
og

ra
m

f  
R

C
W

 3
6.

94
 

�
 C

an
 b

e 
ef

fe
ct

iv
e 

fo
r s

ho
rt 

pe
rio

ds
 o

f t
im

e 
an

d 
sp

ec
ifi

c 
co

nd
iti

on
s,

 lo
ng

-te
rm

 re
su

lts
 c

an
 

flu
ct

ua
te

. 
�

 P
ub

lic
 in

fo
rm

at
io

n/
ed

uc
at

io
n 

ac
tiv

iti
es

 a
re

 e
ss

en
tia

l p
ar

ts
 o

f 
an

y 
de

m
an

d 
m

an
ag

em
en

t r
et

ro
fit

 
pr

og
ra

m
s 

di
re

ct
ly

 a
ffe

ct
in

g 
th

e 
cu

st
om

er
. 

 
Pu

bl
ic

 e
du

ca
tio

n 
sh

ou
ld

 
be

 in
cl

ud
ed

 a
s 

pa
rt 

of
 a

ny
 

di
re

ct
 fl

ow
 re

du
ct

io
n 

pr
og

ra
m

s 
pu

rs
ue

d 
by

 P
ie

rc
e 

C
ou

nt
y 

in
 th

e 
fu

tu
re

. 
�

 P
ar

tic
ip

at
e 

in
 p

ub
lic

 
in

fo
rm

at
io

n 
& 

ed
uc

at
io

n 
pr

og
ra

m
s 

in
 s

er
vi

ce
 a

re
as

. 

I/I
 R

ED
U

C
TI

O
N

  
Pi

er
ce

 C
o.

 h
as

 
ar

ea
s 

of
 

si
gn

ifi
ca

nt
 I/

I. 
 

R
ed

uc
tio

ns
 

re
qu

ire
 a

re
a-

sp
ec

ifi
c 

st
ud

ie
s.

g  

Ex
is

tin
g 

pr
og

ra
m

 is
 p

ar
t 

of
 o

pe
ra

tin
g 

bu
dg

et
h  

N
PD

ES
 P

er
m

it 
�

 E
xi

st
in

g 
Pi

er
ce

 C
ou

nt
y 

I/I
 

re
du

ct
io

n 
pr

og
ra

m
 e

xi
st

s.
  

�
 C

on
tra

ct
s 

ca
ll 

fo
r I

/I 
re

du
ct

io
n 

w
ith

in
 1

0 
ye

ar
s,

 w
ith

 s
ub

m
itt

al
 o

f 
an

nu
al

 re
po

rts
 o

r a
 c

ap
 o

n 
pe

ak
 

flo
w

s.
 

�
 C

on
tin

ue
 a

gg
re

ss
iv

e 
I/I

 
re

du
ct

io
n 

pr
og

ra
m

s 
of

 P
ie

rc
e 

C
ou

nt
y 

an
d 

co
nt

ra
ct

 
cu

st
om

er
s 

to
 lo

ca
te

 a
nd

 
co

rre
ct

 I/
I s

ou
rc

es
. 

�
 O

th
er

 I/
I r

ec
om

m
en

da
tio

ns
 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
f   P

ub
lic

 e
du

ca
tio

n 
pr

og
ra

m
 c

os
ts

 fo
r c

on
se

rv
at

io
n/

de
m

an
d 

m
an

ag
em

en
t a

re
 e

xp
ec

te
d 

to
 b

e 
si

m
ila

r t
o 

th
os

e 
as

so
ci

at
ed

 w
ith

 th
e 

Pi
er

ce
 C

ou
nt

y 
so

lid
 w

as
te

 e
du

ca
tio

n 
   

   
   

   
   

   
  p

ro
gr

am
.  

Th
e 

so
lid

 w
as

te
 p

ro
gr

am
 s

pe
nt

 $
64

,0
00

 in
 s

ta
ff 

la
bo

r f
or

 it
s 

ed
uc

at
io

n 
pr

og
ra

m
s 

fo
r w

as
te

w
at

er
 in

 1
99

7 
($

55
,0

00
 1

99
8 

Bu
dg

et
). 

g   T
he

 C
ou

nt
y 

is
 e

xp
er

ie
nc

in
g 

gr
ow

th
 a

nd
 th

er
ef

or
e 

in
cr

ea
si

ng
 c

on
ne

ct
io

ns
 to

 th
e 

co
lle

ct
io

n 
sy

st
em

 o
n 

an
 a

nn
ua

l b
as

is
.  

W
ith

 th
e 

ad
di

tio
n 

of
 th

e 
ol

de
r s

ys
te

m
s 

su
ch

 a
s 

   
   

   
   

   
   

  S
te

ila
co

om
 to

 th
e 

se
rv

ic
e 

ar
ea

, I
/I 

is
 e

xp
ec

te
d 

to
 in

cr
ea

se
. 

h   I
/I 

re
du

ct
io

n 
pr

og
ra

m
 c

os
ts

 a
lre

ad
y 

in
cl

ud
ed

 in
 a

nn
ua

l P
ie

rc
e 

C
ou

nt
y 

U
til

iti
es

 D
ep

ar
tm

en
t b

ud
ge

t (
$2

75
,0

00
 fo

r 1
99

8)
.  

Fo
r c

om
pa

ris
on

, L
O

TT
 I/

I r
ed

uc
tio

n 
co

st
 

   
   

   
   

   
   

  e
st

im
at

es
 in

di
ca

te
 a

 u
ni

t c
os

t o
f $

20
 p

er
 g

al
lo

n 
fo

r f
lo

w
 re

du
ct

io
n 

up
 to

 1
.5

 m
gd

 a
nd

 >
 $

30
 p

er
 g

al
lo

n 
fo

r r
ed

uc
tio

n 
of

 3
 m

gd
. 

N
ov

em
be

r 2
00

1 
C

-6
 

 
  

  
 

 P
ie

rc
e 

C
ou

nt
y 

U
ni

fie
d 

Se
w

er
 P

la
n  



Ap
pe

nd
ix

 C
 –

 D
em

an
d 

M
an

ag
em

en
t 

D
em

an
d 

M
an

ag
em

en
t 

Te
ch

ni
qu

es
 

Es
tim

at
ed

 
G

al
lo

ns
 

of
 W

at
er

 S
av

ed
 

(g
pc

pd
) 

Es
tim

at
ed

 P
ie

rc
e 

C
o.

 
Se

w
er

 
U

til
ity

 C
os

t t
o 

C
on

st
ru

ct
 

1 
G

al
lo

n 
of

 D
ai

ly
 

C
ap

ac
ity

 

A
ut

ho
rit

y 
Fi

nd
in

gs
 

C
on

cl
us

io
ns

 
an

d 
R

ec
om

m
en

da
tio

ns
 

�
 A

 p
ro

gr
am

 o
f t

el
em

on
ito

rin
g 

se
w

er
 li

ne
s 

fo
r b

re
ak

s 
is

 a
ls

o 
in

cl
ud

ed
 in

 th
e 

I/I
 p

ro
gr

am
. 

�
 P

ro
gr

am
 c

ou
ld

 b
e 

ex
pa

nd
ed

 to
 

in
cl

ud
e 

st
an

da
rd

s 
fo

r c
on

tra
ct

 
(c

ity
) s

er
vi

ce
 a

re
as

 a
nd

 p
ro

gr
am

s 
to

 fu
rth

er
 id

en
tif

y 
an

d 
co

rre
ct

 
ar

ea
s 

of
 e

xc
es

si
ve

 I/
I. 

�
 A

 n
ew

 p
ro

gr
am

 fo
r I

/I 
ha

s 
be

en
 

ad
de

d 
to

 th
e 

Se
w

er
 U

til
ity

 b
ud

ge
t. 

ar
e 

ex
pe

ct
ed

 to
 re

su
lt 

fro
m

 
th

e 
U

ni
fie

d 
Se

w
er

 P
la

n 
an

d 
su

bs
eq

ue
nt

 a
na

ly
se

s 
w

he
n 

fu
tu

re
 s

er
vi

ce
 a

re
as

 a
re

 
es

ta
bl

is
he

d.
 

 

 IN
D

U
ST

R
IA

L 
PR

ET
R

EA
TM

EN
T 

Pr
im

ar
ily

 a
ffe

ct
s 

w
as

te
w

at
er

 
lo

ad
s 

(s
tre

ng
th

), 
no

t q
ua

nt
ity

 o
f 

w
as

te
w

at
er

. 

Ex
is

tin
g 

pr
og

ra
m

 is
 p

ar
t 

of
 o

pe
ra

tin
g 

bu
dg

et
.i  

R
C

W
 9

0.
48

 
�

 A
pp

lie
s 

to
 a

ll 
Pi

er
ce

 C
ou

nt
y 

se
rv

ic
e 

ar
ea

s 
flo

w
in

g 
to

 th
e 

C
ha

m
be

rs
 C

re
ek

 W
W

TP
 a

nd
 in

 
un

in
co

rp
or

at
ed

 P
ie

rc
e 

C
ou

nt
y.

 
�

 M
on

ito
rin

g 
in

di
ca

te
s 

th
at

 th
e 

ex
is

tin
g 

pr
og

ra
m

 e
ffe

ct
iv

el
y 

co
nt

ro
ls

 in
du

st
ria

l d
is

ch
ar

ge
s.

 
 

�
 C

on
tin

ue
 e

xi
st

in
g 

pr
og

ra
m

 
to

 e
ns

ur
e 

in
du

st
ria

l i
m

pa
ct

s 
ar

e 
m

in
im

iz
ed

. 
�

 C
on

tin
ue

 to
 c

ou
ns

el
 

co
m

m
er

ci
al

 a
nd

 in
du

st
ria

l 
bu

si
ne

ss
es

 o
n 

ho
w

 to
 k

ee
p 

su
bs

ta
nc

es
 h

ar
m

fu
l t

o 
th

e 
tre

at
m

en
t p

ro
ce

ss
 o

ut
 o

f t
he

ir 
w

as
te

w
at

er
. 

D
EM

AN
D

-B
AS

ED
 

U
SE

R
 C

H
AR

G
ES

j  
N

ot
 a

va
ila

bl
e 

N
ot

 a
va

ila
bl

e 
R

C
W

 3
6.

94
 

�
 R

es
id

en
tia

l r
at

e 
eq

ui
ty

 is
su

es
 

m
ay

 b
e 

ra
is

ed
. 

�
 M

ay
 n

ot
 b

e 
ef

fe
ct

iv
e 

on
 lo

ng
-

te
rm

 b
as

is
, a

s 
pe

op
le

 te
nd

 to
 c

ut
 

ba
ck

 o
n 

w
at

er
 u

se
 in

iti
al

ly
, b

ut
 

gr
ad

ua
lly

 re
tu

rn
 to

 o
ld

 h
ab

its
. 

�
 A

pp
lic

at
io

n 
of

 d
em

an
d 

ba
se

d 
ch

ar
ge

s 
fo

r r
es

id
en

tia
l 

cu
st

om
er

s 
de

pe
nd

s 
up

on
 th

e 
av

ai
la

bi
lit

y 
of

 w
at

er
 u

se
 d

at
a 

fo
r b

illi
ng

 p
ur

po
se

s 
fro

m
 

m
ul

tip
le

 w
at

er
 u

til
iti

es
 a

nd
 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
i   I

nd
us

tri
al

 P
re

tre
at

m
en

t P
ro

gr
am

 c
os

ts
 a

lre
ad

y 
in

cl
ud

ed
 in

 a
nn

ua
l P

ie
rc

e 
C

ou
nt

y 
U

til
iti

es
 D

ep
ar

tm
en

t b
ud

ge
t (

$2
34

,2
80

 fo
r 1

99
8)

. 
j   I

f i
m

pl
em

en
te

d,
 s

uc
h 

in
ce

nt
iv

es
 u

su
al

ly
 in

vo
lv

e 
es

ta
bl

is
hm

en
t o

f s
ew

er
 ra

te
s 

ba
se

d 
on

 w
et

 w
ea

th
er

 w
at

er
 u

se
. 

N
ov

em
be

r 2
00

1 
C

-7
 

 
  

  
 

 P
ie

rc
e 

C
ou

nt
y 

U
ni

fie
d 

Se
w

er
 P

la
n  



Ap
pe

nd
ix

 C
 –

 D
em

an
d 

M
an

ag
em

en
t 

D
em

an
d 

M
an

ag
em

en
t 

Te
ch

ni
qu

es
 

Es
tim

at
ed

 
G

al
lo

ns
 

of
 W

at
er

 S
av

ed
 

(g
pc

pd
) 

Es
tim

at
ed

 P
ie

rc
e 

C
o.

 
Se

w
er

 
U

til
ity

 C
os

t t
o 

C
on

st
ru

ct
 

1 
G

al
lo

n 
of

 D
ai

ly
 

C
ap

ac
ity

 

A
ut

ho
rit

y 
Fi

nd
in

gs
 

C
on

cl
us

io
ns

 
an

d 
R

ec
om

m
en

da
tio

ns
 

�
 P

ie
rc

e 
C

ou
nt

y 
bu

si
ne

ss
, 

go
ve

rn
m

en
t o

ffi
ce

, a
nd

 in
du

st
ria

l 
cu

st
om

er
s 

ar
e 

al
re

ad
y 

bi
lle

d 
ba

se
d 

on
 w

as
te

w
at

er
 v

ol
um

e 
an

d 
st

re
ng

th
. 

fin
an

ci
al

 p
la

nn
in

g 
an

d 
ra

te
 

st
ud

y 
co

ns
id

er
at

io
ns

 re
la

te
d 

to
 u

se
r c

ha
rg

e 
eq

ui
ty

.  
�

 E
xa

m
in

e 
lo

ng
-te

rm
 c

os
t-

ef
fe

ct
iv

en
es

s 
of

 b
as

in
g 

re
si

de
nt

ia
l r

at
es

 o
n 

th
e 

vo
lu

m
e 

of
 w

as
te

w
at

er
 

di
sc

ha
rg

ed
 in

 n
ex

t r
at

e 
st

ud
y.

 
�

 C
on

tin
ue

 in
du

st
ria

l a
nd

 
co

m
m

er
ci

al
 d

em
an

d-
ba

se
d 

us
er

 c
ha

rg
es

. 
O

N
-S

IT
E 

SY
ST

EM
S 

22
0 

gp
d 

pe
r R

E 
$2

1 
N

on
e 

�
 N

ot
 a

 p
er

m
an

en
t s

ol
ut

io
n 

in
 

ur
ba

n 
ar

ea
s 

pe
r P

ie
rc

e 
C

ou
nt

y 
C

ou
nt

y-
W

id
e 

Pl
an

ni
ng

 P
ol

ic
ie

s.
 

�
 P

ot
en

tia
l f

or
 lo

ng
-te

rm
 

en
vi

ro
nm

en
ta

l i
m

pa
ct

s 
on

 g
ro

un
d 

an
d 

su
rfa

ce
 w

at
er

 re
so

ur
ce

s 
an

d 
pu

bl
ic

 h
ea

lth
.  

 
�

 I
f n

ot
 p

ro
pe

rly
 in

st
al

le
d 

an
d 

m
ai

nt
ai

ne
d 

m
an

y 
ar

ea
s 

m
ay

 n
ot

 
be

 s
ui

ta
bl

e 
at

 u
rb

an
 d

en
si

tie
s.

 
�

 P
ie

rc
e 

C
ou

nt
y 

ha
s 

hi
st

or
y 

of
 

gr
ou

nd
 w

at
er

 p
ol

lu
tio

n 
as

so
ci

at
ed

 
w

ith
 o

n-
si

te
 s

ys
te

m
s.

 

�
 U

rb
an

 a
re

a 
us

e 
co

nf
lic

ts
 

w
ith

 c
ou

nt
y-

w
id

e 
gr

ow
th

 
m

an
ag

em
en

t p
la

nn
in

g 
po

lic
ie

s.
 

�
 D

o 
no

t i
nc

lu
de

 in
 

pr
og

ra
m

m
at

ic
 fe

at
ur

e.
 

G
R

EY
 W

AT
ER

 
R

EU
SE

 
25

 - 
40

 g
pc

pd
 

$5
3 

N
o 

au
th

or
ity

 to
 

im
pl

em
en

t i
n 

R
C

W
 3

6.
94

 

�
 W

at
er

 s
av

in
gs

 d
ur

in
g 

su
m

m
er

 
irr

ig
at

io
n 

se
as

on
 o

nl
y.

  R
eq

ui
re

d 
de

si
gn

 c
ap

ac
ity

 o
f W

W
TP

 is
 n

ot
 

re
du

ce
d.

 

�
 N

ot
 c

on
si

de
re

d 
a 

su
bs

tit
ut

e 
m

ea
ns

 o
f 

w
as

te
w

at
er

 tr
ea

tm
en

t a
nd

 
di

sp
os

al
. 

N
ov

em
be

r 2
00

1 
C

-8
 

 
  

  
 

 P
ie

rc
e 

C
ou

nt
y 

U
ni

fie
d 

Se
w

er
 P

la
n  



Ap
pe

nd
ix

 C
 –

 D
em

an
d 

M
an

ag
em

en
t 

D
em

an
d 

M
an

ag
em

en
t 

Te
ch

ni
qu

es
 

Es
tim

at
ed

 
G

al
lo

ns
 

of
 W

at
er

 S
av

ed
 

(g
pc

pd
) 

Es
tim

at
ed

 P
ie

rc
e 

C
o.

 
Se

w
er

 
U

til
ity

 C
os

t t
o 

C
on

st
ru

ct
 

1 
G

al
lo

n 
of

 D
ai

ly
 

C
ap

ac
ity

 

A
ut

ho
rit

y 
Fi

nd
in

gs
 

C
on

cl
us

io
ns

 
an

d 
R

ec
om

m
en

da
tio

ns
 

�
 S

ub
je

ct
 to

 s
am

e 
so

il/
si

te
 

co
nd

iti
on

s 
an

d 
re

gu
la

to
ry

 
co

ns
tra

in
ts

 a
s 

on
-s

ite
 s

ys
te

m
s.

  
M

an
y 

ar
ea

s 
no

t s
ui

ta
bl

e 
at

 u
rb

an
 

de
ns

iti
es

. 

�
 H

ig
h 

co
st

 c
om

pa
re

d 
to

 $8
 

es
tim

at
ed

 c
os

t t
o 

pr
ov

id
e 

1 
ga

l o
f n

ew
 tr

ea
tm

en
t 

ca
pa

ci
ty

. 
�

 D
o 

no
t i

nc
lu

de
 in

 
pr

og
ra

m
m

at
ic

 fe
at

ur
e.

 
 

N
ov

em
be

r 2
00

1 
C

-9
 

 
  

  
 

 P
ie

rc
e 

C
ou

nt
y 

U
ni

fie
d 

Se
w

er
 P

la
n  



Appendix C – Demand Management 

DESCRIPTION OF TECHNIQUES 
 
WATER CONSERVATION 
 
Effect of Water Conservation on Wastewater Planning 
 
For wastewater management, the internal water uses such as plumbing fixtures or 
commercial and industrial processes determine wastewater flows.  A long-term sustained 
reduction of water use from fixtures which drain to the wastewater collection system will result 
in a corresponding reduction of flow to the treatment plant in two ways: 
 

•  Continuous reduction of year-round base flows. 
•  Reduction of peak water use and peak wastewater flows. 

 
While water conservation has the potential to reduce wastewater flows, it does not change 
service area nor alter the best location for wastewater treatment.  In addition, flow reduction 
alone may not decrease loadings to treatment facilities and, therefore, may not always 
reduce required WWTP treatment capacities. 
 
Typical Components of a Water Conservation Program 
 
Over 80 percent of indoor water use is directly related to fixtures that can be changed to 
reduced flow devices.  Toilets, shower heads, and faucets account for over 60 percent of the 
total; clothes washing machines add over 20 percent more.  Interior water use for a non-
conserving home can specifically be divided as shown in Table 1.   
 
 TABLE 1.  TYPICAL RESIDENTIAL INDOOR WATER USE 

 
 

 
  
 Percenta 

 
 Gallons per 
Capita per Daya 

 
 1993 Plumbing 
 Code, gpcpd 

 
Toilets 
Washing Machines 
Showers 
Faucets 
Baths 
Toilet Leakage 
Dishwashers 
 
Totals 

 
28.5% 
21.3% 
21.1% 
11.6% 
9.1% 
5.3% 
3.1% 

 
100% 

 
22.0 
16.5 
16.3 
9.0 
7.0 
4.1 
2.4 

 
77.3d 

 
6.2 to 10.1b 

16.5 
9.1c 
9.0 
7.0 
4.1 
2.4 

 
54.3 to 58.2e 

 
NOTES: 

a  Source: Gambrell Urban, 1987. 
b  Based on ultra low flush toilets with 1.6 gal/flush compared to 3.5 gal/flush (1990-1993) and 5.7 
   gal/flush (pre-1990). 
c  Based on 2.5 gpm showerheads compared to 4.5 gpm. 
d Total average Pierce County residential wastewater flow is 95 gpcpd, including infiltration and 
inflow. 
e  Plumbing code results in an estimated 25% to 30% reduction in residential flows for new 
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construction. 
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November 2001 C-12 Pierce County Unified Sewer Plan 

Pierce County wastewater flow generation compares with indoor water use as follows: 
 

Average Pierce County wastewater  
generated per residential equivalent (RE) =220 gallons per day (gpd) 

 
Per capita per day (gpcpd)   = 95 gpcpd (77 gpcpd from residential use 

+ 18 gpcpd from infiltration and inflow) 
 
Potential water conservation measures include the use of low flow toilets, showerheads, 
faucet aerators, and front-loading washing machines.  These measures can be implemented 
through: 
 

• Building (plumbing) codes for new construction and major remodels which require 
low flow plumbing fixtures. 

 
• Encouraged as retrofits for existing homes and businesses. 

 
Plumbing Code 
Since July 1, 1993, the Washington State Plumbing Code has required the use of ultra-low 
flush toilets (1.6 gallons/flush) and showerheads limited to 2.5 gallons per minute.  New 
residential construction, or homes remodeled under the new Plumbing Code, have fixtures 
which consume 25 to 30 percent less water as shown in Table 1. 
 
No other Plumbing Code amendments are likely.  In fact, there has been a concerted effort 
since 1990 to have the 1.6-gallon State requirement repealed.  A nation-wide negative 
campaign to have the water conservation portion of the Plumbing Code repealed is also on-
going. 
 
Potential reduction in the incremental increase in new wastewater flows will depend upon the 
number of new residential units constructed or remodeled under the updated Plumbing Code 
requirements, compared to the existing customer base flow.  Pierce County has the following 
approximate number of residences in the Chambers Creek basin currently flowing to the 
Chambers Creek Regional WWTP: 
 

35,625 Single Family (SF) residences  8,294 SF residences built since 1993 
22,530 Multi-Family (MF) residences       836 MF residences built since 1993 
58,155 Total         9,130 Total 
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Retrofit Approach 
Approaches to fixture replacement or retrofits for single-family and multi-family residences 
and businesses with low flow plumbing fixtures can include: 
 
 
 

 
Voluntary 

 
Mandatory 

 
Focus on older residential 
  Pre-1990 emphasis 
  1990-1993 secondary 

 
� Public education 
� Give away, voucher, or 

rebate programs 
(incentives) 

 
Mandatory replacement 
� When converting to sanitary 

sewer or new connections 
� As homes are sold 

 
Industrial 

 
Audits with advice on how to 
reduce 

 
No way to police/enforce 

 
These programs could be cost-shared with the Tacoma Public Utilities Water Division and 
other water purveyors. 
 
Potential issues associated with mandatory retrofit programs include: 
 

• Previous capacity purchases of 220 gals per RE—would capacity refunds need to be 
given? 

 
• Grandfathering statutes that are set out in the State Building Code—per RCW 43.20, 

local governments are not allowed to deviate from the State Building Code without 
demonstrating to the satisfaction of the Building Code Council that special health and 
safety conditions exist which warrant extra protection or a unique approach.  Would 
mandatory retrofits be legal given these statutes? 

 
Low flow plumbing fixture retrofit programs elsewhere have targeted 1 percent, 5 percent, 
and 10 percent wastewater flow reductions.  Table 2 illustrates the potential wastewater flow 
reduction, number of residences required for retrofit, and the potential investment required to 
meet these targets.  In 1997, Chambers Creek Regional WWTP flows averaged 15.56 mgd, 
including contract flows from Tacoma and Steilacoom.  Based on flows of 15.56 mgd, and a 
residential equivalent (RE) flow of 220 gpd per RE (approximately 70,000 equivalent RE’s), 
the 10 percent flow reduction target would require 51,900 residential retrofits.  This 
approaches the total residential customer base currently available, approximately 58,155. 
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TABLE 2.  EXAMPLE OF RESIDENTIAL LOW FLOW PLUMBING FIXTURE RETROFIT 
REQUIREMENTS TO ACCOMPLISH TARGETED FLOW REDUCTIONS 

 
Target Flow Reduction 

 
Percent 

 
Flow, mgda 

 
Number of Retrofit 

Residencesb, number 

 
Estimated Cost of 
Retrofit, dollarsc 

 
1% 

 
0.155 

 
5,200 

 
$2,600,000 

 
5% 

 
0.778 

 
25,900 

 
$12,950,000 

 
10% 

 
1.556 

 
51,900 

 
$25,950,000 

 
NOTES: 

a Based upon 1997 Chambers Creek Regional WWTP average flow of 15.56 mgd. 
b Based upon 30 gallon per residential unit wastewater reduction from toilet replacement. Assumes retrofit 
  of existing residential homes with ultra low flush toilets (1.6 gal/flush), with 2.5 residents per home, 2 toilets 
  per home, and 4 flushes per day per person.  Assumes 50% of toilets replaced are 5.7 gallons per flush (pre- 
  1990) and 50% are 3.5 gallons per flush (1990 to 1993). 
c Assumes cost of new toilets are $150 each, with 2 toilets per residence and installation costs and disposal 
  of old fixtures and program management of $100 each for a total cost of $500 per residence (unit cost of 
  approximately $17/gallon of reduction). 

 
 
Large Water Users 
 
Commercial, industrial, and governmental conservation programs and potential benefits need 
to be defined and evaluated on a case-by-case basis.  These programs usually require direct 
work with specific, individual large use customers.  Wastewater demand management 
programs are in place in Pierce County for industrial and commercial dischargers: 
 
1. Industrial Pretreatment Program monitoring and controlling discharge 
 
2. Demand-Based User Charges linking rates with wastewater flows and strength 
 
3. Water conservation programs through water utilities such as Tacoma Public Utilities, 

Water Division; Lakewood Water District; Spanaway Water; etc. 
 
The most effective programs have been undertaken by businesses themselves as they 
explore ways to cut costs, ensure water supplies, and remain competitive in the marketplace. 
 Consideration of both flow volume and waste strength concentration must be given when 
developing demand-based rate structures so that customers are not penalized if flow 
conservation measures result in increased discharge concentrations (see “Potential Negative 
Effects of Demand-Based Sewer Rates” in the report section, Demand-Based User Charges). 
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Cost Considerations 
 
As shown in Table 2, the total program cost for residential low flow plumbing fixture retrofits is 
estimated to be $17 per gallon of water reduction.  Water conservation programs would have 
to be funded by either the residential user, local water utilities, and/or Pierce County rate 
payers or capital construction funds for treatment plant capacity.  This usually involves 
administration, staffing, and related expenses, as well as the costs of purchasing 
conservation material and of providing incentives.  Throughout the nation such programs 
have varied from individual staff working part-time on the program to a full division of a utility 
devoted exclusively to promoting water conservation.  In Pierce County, there are 20 major 
water utility companies serving the CUGA area with which to coordinate and potentially share 
program costs, administration, etc. 
 
Findings and Recommendations 
 
Findings 
1. While water conservation has the potential to reduce wastewater flows, it does not 

change service area nor alter the best location for wastewater treatment. 
 
2. Flow reduction alone may not decrease loadings to treatment facilities and, therefore, 

may not always reduce required WWTP treatment capacities. 
 
3. Over 80 percent of indoor water use is directly related to fixtures that can be changed to 

reduced flow services.  Toilets, showerheads, and faucets account for over 60 percent 
of the total; clothes washing machines add over 20 percent more. 

 
4. A reduction of water use from indoor fixtures which drain to the wastewater collection 

system results in a corresponding reduction of year-round base wastewater flows while 
also reducing peak water use and peak wastewater flows. 

 
5. Building (plumbing) codes for new conservation and major remodels require low flow 

plumbing fixtures, and such fixtures can be encouraged as retrofits for existing homes 
and businesses.  Washington State adopted new water conserving fixture standards in 
1990.  The standards called for interim reductions between 1990 and 1993 and 
additional reductions after 1993. 

 
6. Typical indoor water use by a non-conserving home averages 77 gallons per capita per 

day (gpcpd).  Pierce County average wastewater flow per residential equivalent is 220 
gpd or approximately 95 gpcpd.  If 77 gpcpd is attributed to residential indoor water use, 
then 18 gpcpd originates from other sources such as inflow and infiltration. 

 
7. New residential construction or homes remodeled under the Washington State plumbing 

code consume approximately 25 to 30 percent less water, with a corresponding 
wastewater flow reduction of 19 to 23 gpcpd compared to homes built before 1990. 

 
8. Potential reduction in the incremental increase in new wastewater flows will depend 

upon the number of new residential units constructed or remodeled under the updated 
plumbing code requirements, compared to the existing customer base flow. 
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9. Based on current average Chambers Creek Regional WWTP flows of approximately 15 
mgd, the number of toilet retrofit residences required to accomplish example target flow 
reductions of 1, 5, and 10 percent is 5,200, 25,900 and 51,900 residences, respectively. 
 Pierce County has only 58,155 residences in the Chambers Creek basin currently 
flowing to the WWTP. 

 
10. The estimated unit cost of residential plumbing fixture retrofits is $17 per daily gallon 

reduced; the current estimated cost of 1 gallon of treatment capacity is $8.  At the 
present time, residential plumbing fixture retrofits are not cost-effective. 

 
11. Commercial, industrial, and governmental conservation programs and potential benefits 

need to be defined and evaluated on a case-by-case basis. 
 
12. The following wastewater demand management programs are in place in Pierce County 

for industrial and commercial dischargers:  Demand-Based User Chargers, and Water 
Conservation Programs principally through the Tacoma Public Utilities Water Division. 

 
13. It is more efficient for Pierce County to cooperate with and build on existing conservation 

programs of other agencies before embarking on new programs. 
 
Recommendations 
1. Pierce County should urge the State to continue to require water conserving fixtures in 

the State Plumbing Code.   
 
2. The potential reduction in the incremental increase in new wastewater flows should be 

factored into flow projections based upon the number of new residential units 
constructed or remodeled under the updated plumbing code requirements, compared to 
the existing customer base flow in 1990. 

 
3. Cost-effective incentive programs for low-flow plumbing fixture and appliance 

replacement in service areas should be supported. 
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WASTEWATER REDUCTION THROUGH EDUCATION 
 
Description 
 
Public information and education programs inform the public about their role in the operation 
of the sewer utility.  Customers are more likely to participate in conservation programs if they 
understand about where wastewater comes from and the challenges to treatment with a 
growing population base. 
 
Education Program Elements 
 
While Pierce County has not had an independent education program for the wastewater 
utility, the solid waste utility has included non-point pollution sources, green tips for non-toxic 
household products, water cycle information, and water conservation advice in their water 
quality curriculum.  In addition, the video Down the Drain has been presented to thousands of 
students in Pierce County. 
 
Education programs can encompass several items which work to distribute information and 
engage the community.  Programs range in complexity from simple bill inserts to full media 
and public awareness campaigns and school programs.  
 
To encourage conservation and reduce wastewater flow, education programs should: 
 

•  Inform the public on sources of wastewater. 
 

•  Inform homeowners/businesses on methods of flow and loading reduction and 
consequences for them if they are not reduced. 

 
•  Inform contractors as to proper methods of construction to reduce inflow and 

infiltration. 
 
Flow and Loading Reduction through Education 
 
The Tacoma Public Utilities Water Division has an extensive public information and education 
program for water conservation.  Although intended for City of Tacoma customers (including 
University Place and Fife), the program reaches a much larger audience. 
 
Experience in California and other areas which have practiced construction and education 
programs aimed at changing basic public water use habits have not always been very 
successful.  Public involvement and education can be very effective for short periods of time 
and to address specific conditions.  However, people tend to return to old habits over time 
without continuous programs. 
 
Specialized public information and education programs have been found to be essential 
components of successful programs which directly affect the customer; i.e., plumbing fixture 
and appliance retrofits.  Studies by the U.S. Environmental Protection Agency have shown 
that public education contributes from 0.5 gpcpd to 1.5 gpcpd of increased flow savings in 
retrofit programs. 
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As such, public information and education programs that focus on voluntary behavior 
changes will not meet the County’s objective of long-term conservation, but such programs 
are a critical part of other direct flow reduction programs. 
 
Cost Considerations 
 
Education programs can vary significantly.  Basic components of the program include staff to 
manage and implement the program, and effective materials to convey the program 
message.  The solid waste program for Pierce County spent $63,000 in staff labor for its 
education programs for wastewater in 1997 ($55,000 1998 Budget). 
 
Findings and Recommendations 
 
Findings 
1. While Pierce County does not have an independent education program for the 

wastewater utility, the solid waste utility has included education efforts related to 
wastewater, water conservation, and the water cycle.  These successful programs can 
be used as a guide.  The solid waste program for Pierce County spent $63,000 in staff 
labor for its education programs for wastewater in 1997. 

 
2. The Tacoma Public Utilities Water Division has an extensive public information and 

education program for water conservation.  Although intended for City of Tacoma 
customers (including University Place and Fife), the program reaches a much larger 
audience. 

 
3. Experience in California and other areas has shown that, while public education can be 

very effective for short periods of the time and to address specific conditions, people 
tend to return to old habits over time without continuous programs. 

 
4. Specialized public information and education programs have been found to be essential 

components of successful programs which directly affect the customer; i.e., plumbing 
fixture and appliance retrofits. 

 
5. Studies have shown that public education contributes from 0.5 to 1.5 gpcpd of increased 

flow savings in retrofit programs. 
 
6. While public information/education programs that focus on voluntary behavior changes 

will not meet the County's objective of long-term conservation, such programs are a 
critical part of other direct flow reduction programs.  Wastewater use reduction through 
education should be included as part of any direct flow reduction programs pursued by 
Pierce County in the future. 

 
Recommendations 
Pierce County should participate in public information and education programs of the service 
areas. 
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INFILTRATION/INFLOW REDUCTION 
 
Infiltration is the unintentional entry of ground water into the wastewater collection system 
from surrounding soil. Common points of entry typically include broken pipe and defective 
joints, as well as cracked manholes.  Inflow primarily consists of rain water which enters the 
collection system through roof drains, foundation drains, catch-basin connections, and 
manhole lids in flooded streets.  An example is breaks by other utilities during construction 
projects. 
  
Infiltration and inflow (I/I) bear on demand management because they consume useable 
capacity in the conveyance system and treatment facilities.  Excessive levels may also dilute 
wastewater and cause treatment plant performance to deteriorate.  
 
Existing Pierce County Infiltration & Inflow Control Program 
 
Pierce County has an I/I reduction program in effect.  An I/I evaluation is conducted annually 
as required by the Chambers Creek Regional WWTP National Pollutant Discharge 
Elimination System (NPDES) permit.  I/I is currently at a minimum due to the young age of 
the core of the ULID 73-1 collection system and use of PVC pipe, although there are areas 
with significant I/I that have been added since. 
 
Flow monitoring and plant monitoring records are currently used to measure infiltration and 
inflow.  Field crews visually inspect suspected problem areas using closed circuit television.  
Defects are repaired by sealing interceptors and repairing side sewer connections.  Repairs 
are monitored to gauge how much flows have been reduced. 
 
During 1997, Pierce County crews: 

 
•  Televised 273,361 linear feet (LF) of pipeline 
•  Eliminated all illegal connections found 
•  Smoke-tested 319,347 LF of pipeline 
•  Conducted repairs to 334 manholes 
•  Installed 27 leaking clean-out caps 
•  Required many homeowners to repair leaking side sewers 
•  Installed 37 manhole sewer guards 
•  Checked 1,200 manholes with documented results 
•  Repaired leaking pipe joints and side sewers 
•  Grouted 80 36-inch interceptor pipe joints 

 
Pierce County is presently in the process of increasing staff to further devote more efforts into 
this important collection system program. 
 

November 2001 C-19 Pierce County Unified Sewer Plan 



Appendix C – Demand Management 

While I/I in many of the newer developments is minimal, the addition of older collection 
systems to the Pierce County system has increased I/I.  Existing service areas with high I/I 
include Steilacoom, Tacoma Western Slopes, and the Hylebos area (the Hylebos area is not 
currently connected to the Chambers Creek system). 
 
The summary of flows to the Chambers Creek Regional WWTP presented in Table 3 
indicates the degree to which the County system is influenced by I/I. 
 

TABLE 3.  1996 CHAMBERS CREEK 
REGIONAL WWTP FLOW SUMMARY a, b 

 
 

 
Million Gallons per Day 

(mgd) 
 
Average Annual Flow 

 
14.75 

 
Peak Month (February) 

 
19.88 

 
Peak Month I/I 

 
5.13 

 
Peak Day (February) 

 
35.26 

 
Peak Day I/I 

 
20.51 

a   The Chambers Creek Regional WWTP has a nominal design capacity label of 
    19 mgd Average Daily Flow and a peak flow hydraulic capacity of 45 mgd. 
b  The peak hourly flow in February of 1996 was approximately 40 mgd and in 
    January of 1997 was approximately 44 mgd (Peak Hourly Flow to 
    Average Annual Flow Ratio = 2.98). 

 
While a peak flow factor of 2.4 times average annual flow does not indicate excessive 
infiltration, it does indicate the presence of I/I.  This I/I is believed to originate from older 
collection systems and from contract customer (city) systems, as well as from some newer 
systems that experience direct inflow. 
 
Components of an I/I Program 
 
A comprehensive I/I program focuses on three fronts: 
 

•  Ensuring the integrity of new infrastructure by: 
- Maintaining construction standards for new sewers. 
- Providing inspection of all new systems. 

 
•  Maintaining the integrity of installed infrastructure by: 

- Providing regular flow monitoring of system components. 
- Conducting regular visual inspection of the installed collection system. 

 
•  Correcting I/I from leaking or degraded systems by: 

- Maintaining a program to identify leaking systems, locate inflow, and make repairs. 
- Developing agreements with contract customers which require I/I control, such as 

 the current Steilacoom contract provisions. 

November 2001 C-20 Pierce County Unified Sewer Plan 



Appendix C – Demand Management 

 
Anticipated Reductions in Wastewater Flows 
 
The results of I/I reduction programs vary considerably between utilities.  Historically, as 
systems age, I/I increases.  For newer systems, an I/I program may not decrease flow but will 
work to minimize increases in I/I as the system ages. 
 
As specific areas of I/I are identified, such as Steilacoom, Western Slopes and Hylebos, a 
system specific reduction plan can be developed.  The following areas may be subject to 
surface runoff or flooding entering manhole lids or other extraneous flow entering the sewer 
system due to older sewer age, varying construction materials, or other direct inflow sources: 

•  East Pacific Avenue within Parkland  (inflow—new system). 
•  Frederickson area (inflow—new system). 
•  Western Slopes and other Tacoma service areas tributary to the Chambers Creek 

Regional WWTP. 
•  Former Westside Sewer District service area within University Place. 
•  Town of Steilacoom. 
•  Fircrest (currently served by Tacoma). 
•  DuPont Village (not currently connected to the Chambers Creek system; service may 

be linked to decisions on the Tatsolo plant). 
•  Fort Lewis (not currently connected to the Chambers Creek system; service may be 

linked to decisions on the Tatsolo plant). 
•  Former South Hill Sewer District service area. 
•  City of Milton (served by Pierce County; currently tributary to the Tacoma Central 

WWTP). 
 
Cost of Program 
 
The cost of the current I/I reduction program is incorporated into the operation and 
maintenance budget for the Sewer Utility.  The estimated cost of the program in the 1998 
Budget is $275,000.  Example unit costs for I/I reduction activities are presented in Table 4. 
 

TABLE 4.  EXAMPLES—UNIT COSTS FOR I/I REDUCTION ACTIVITIES 
 

Activity 
 

Unit Cost 
 
Video Inspection Services 

 
$1.00/ft 

 
Gravity Sewer Smoke Testing 

 
$0.50/ft 

 
Flow Monitoringa 

 
$5,000/yr 

 
Pipeline Rehabilitation/Replacementb 

 
$175/ft 

NOTES: 
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a Assumes installation of one to two flow monitoring devices for approximately four months each year; a 
  greater number of monitoring devices and/or monitoring duration may be required. 
b Average unit project cost for a pipeline replacement project (including side sewer replacement and 
  repair, street restoration and overlay).  A unit cost of $2,500 for repair of each system deficiency may 
  be assumed to repair each existing side sewer and building sewer damaged and/or deteriorated and 
  disconnect downspouts and private drain systems from the sanitary sewer system.   
SOURCE: Town of Steilacoom Sewer Comprehensive Plan 

 
Findings and Recommendations 
 
Findings 
1. Pierce County has an I/I reduction program in effect.  The cost of the program is 

incorporated into the operation and maintenance budget of the Sewer Utility.  The 
estimated cost of the program is $275,000 annually (1998 Budget). 

 
2. While peak flows at the Chambers Creek Regional WWTP do not indicate excessive 

infiltration, they do indicate the presence of I/I.  I/I primarily originates from older 
collection systems and from contract customer (city) systems.  Some newer systems 
experience direct inflow.  As a result, I/I reductions require area-specific studies. 

 
Recommendations 
1. Pierce County and contract customers should continue aggressive I/I reduction 

programs to locate and correct I/I sources. 
 
2. Other I/I recommendations are expected to result from the Unified Sewer Plan and 

subsequent analyses when future service areas are established. 
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INDUSTRIAL PRETREATMENT 
 
A pretreatment program works to control what enters the sewer system at commercial and 
industrial sources so that the wastewater is treatable and does not contain substances that 
are harmful or toxic.  Businesses often use solvents, acids, chemicals or other materials.  
Occasionally, they discharge varying amounts of these materials to the sewers which can 
destroy sewer lines, produce hazardous gases, or interfere with the operations of the 
wastewater treatment plant. 
 
Components of Program 
 
Pierce County has a full Industrial Pretreatment Program, including staff regulation of 
approximately 1,800 business discharges to the sewer system, issuance of industrial 
discharge permits, compliance inspections, monitoring, and other enforcement activities, and 
annual reporting.  The requirements for a pretreatment program are mandated by Clean 
Water Act Section 307.  The specific regulations are found in 40 CFR Parts 403-471.  The 
primary objectives of the pretreatment program are to: 

•  Protect sewer system damage due to accidental or deliberate discharge of 
pollutants. 

•  Provide safe working environment for sewer utility workers. 
•  Prevent the introduction of pollutants into the sewer system which would interfere 

with the treatment process or pass through the plant to Puget Sound. 
•  Improve the opportunity to recycle and reclaim municipal wastewater biosolids. 
•  Comply with federal and state laws. 

Industrial dischargers are required to obtain a permit and comply with pretreatment standards 
prior to discharging to the County’s system.  Each permit contains conditions and 
requirements such as: 

•  Acceptable discharge limits, including volume and wastewater characteristics. 
•  Sampling and monitoring requirements. 
•  Reporting requirements. 
•  Other special conditions deemed necessary. 

Results of Pretreatment Program 
 
Sampling at the Chambers Creek Regional WWTP indicates relatively low levels of pollutant 
concentrations.  The evaluations indicate that current limitations on industrial dischargers are 
adequate, and that industrial dischargers are not causing water quality violations, process 
inhibition, or unacceptable limitations on biosolids reuse/disposal.   
 
The County’s pretreatment inspection program will be continued to ensure industrial impacts 
are minimized. 
 
Cost of Program 
 
The cost of the Industrial Pretreatment Program is incorporated into the operation and 
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maintenance budget for the Sewer Utility.  Chambers Creek Regional WWTP personnel 
conduct the majority of the required pretreatment program activities.  The cost of the 
pretreatment program is recovered through industrial user fees.  Industrial users are 
assessed a fee based on their water usage.  The program ensures that industrial users are 
not subsidized by residential customers.  The estimated annual program cost is $234,280 
(1998 Budget). 
 
The program is mandated by the Clean Water Act and must be maintained.  The program 
pays for itself through the reduction of industrial loads on the plant and by maintaining the 
operating integrity of the plant.  
 
Findings and Recommendations 
 
Findings 
1. Pierce County presently has a full Industrial Pretreatment Program, including issuance 

of industrial discharge permits, compliance inspections and other enforcement activities, 
and annual reporting. 

 
2. Reports from the Chambers Creek Regional WWTP indicate that, under the current 

program, industrial dischargers are not causing water quality violations, process 
inhibition, or unacceptable limitations on biosolids reuse/disposal. 

 
3. The cost of the Industrial Pretreatment Program is incorporated into the operation and 

maintenance budget for the Sewer Utility.  The estimated program cost is $234,280 
annually  (1998 Budget). 

 
Recommendations 
1. The Pierce County industrial pretreatment program should be continued to all areas 

contributing flows to Pierce County treatment facilities to minimize industrial waste 
impacts. 

 
2. Pierce County should continue to counsel commercial and industrial businesses on how 

to keep substances harmful to the treatment process out of their wastewater. 
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DEMAND-BASED USER CHARGES 
 
Demand-based user charges can be used two ways.  First, volume-based rates for sewer 
and/or water which increase as volumes increase can encourage wastewater flow reduction.  
Businesses, government offices and industries are already billed for sewer flows based on 
volume discharged into the sewer system.  Changing rate structures for sewer to charge 
higher amounts on a volume of sewage produced basis is one strategy that can apply to both 
residential and commercial/ governmental/industrial customers.  Secondly, loading-based 
rates can differ based on wastewater strength. 
 
Current Pierce County Sewer Rates 
 
Pierce County’s current rate structure for residential and multi-family customers is a flat rate 
per month charge.  Current (1998) monthly rates (including taxes) are: 
 

•  Single Family Residential, $/unit/month   $19.45 
•  Multi-Family Residential, $/unit/month  $17.64 

 
Commercial customers are charged a fixed minimum usage fee ($7.50/month) along with a 
variable charge for all flow in excess of the minimum ($1.76 to $3.53 per ccf). 
 
Commercial customers are categorized according to Standard Industrial Code to reflect 
wastewater strength and charged accordingly in the County’s pretreatment program. 
 
Conditions for Implementation 
 
Volume based billing is typically performed by either: (1) metering at individual connections, 
or (2) using water usage records as a basis for establishing each residential sewer bill.  The 
extrapolation method assumes that the time period when water use is recorded does not 
include outdoor water usage, such as yard irrigation, which does not enter the sewer system. 
 Water use data for winter months are used as a measure of water use which enters the 
sewer system.  Data are available for residential customers on public water systems.  
However, in the case of Pierce County, this would require collecting data from more than 20 
water purveyors which exist in the County’s service area. 
 
For customers not on public water systems or for non-metered systems, a uniform rate typical 
of residential users is generally applied.  Direct metering of wastewater flows is generally not 
cost-effective except for large industrial and commercial water users, when the cost of 
domestic water is extremely high, or a new sewerage system is constructed.  None of these 
conditions exist for the Pierce County Sewer Utility. 
 
Potential Negative Effects of Demand-Based Sewer Rates 
 
Demand-based sewer rates for commercial customers have potential to create negative 
effects if flow volumes and concentrations are not both considered.  For example, if rates 
based on waste strength (concentration) are applied without being coupled with volume-
based rates, unintentional encouragement of inflow or other means of diluting discharges 
may occur. 
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Similarly, if volume-based rates are applied without accounting for waste concentrations in 
the rate structure, desired reduction in loading (pounds per day of BOD and TSS) may not 
occur. 
 
The current demand-based rate structure used by Pierce County for commercial customers 
includes consideration of both flow volumes and concentrations so that these potential 
negative effects are avoided. 
 
Anticipated Reduction in Wastewater Flow 
 
The reduction of water usage quoted by water utilities does not correlate directly to reduced 
sewer flows.  Volume-based user charges have primarily been used by water utilities. 
Volume-based theory asserts that price increases will reduce water usage.  However, from a 
water utility perspective, price increases typically have the largest impact on non-essential 
water usage such as yard irrigation which does not enter the sewer system. 
 
Few studies exist which correlate volume-based sewer charges to reduced water usage.  
Studies conducted for LOTT suggest that, as a conservation measure, the strategy is not 
effective on a long-term basis  (Review of Alternative Wastewater Billing Options for LOTT, 
Economic and Engineering Services, Inc., May 1993).  People tend to cut back on water use 
initially, but gradually return to old habits. 
 
Demand based user charges for commercial/governmental/industrial customers should be 
maintained with the basis of charges including components for both flow and wastewater 
strength. 
 
Application of volume-based charges for residential customers depends on the availability of 
water use data for billing purposes from multiple water utilities and financial planning and rate 
study considerations related to user charge equity.  For these reasons, Pierce County should 
not pursue demand-based user charges for residential customers as a component of a 
demand management program. 
 
Findings and Recommendations 
 
Findings 
1. Pierce County's current rate structure for residential and multi-family customers is a flat 

rate per month charge.  Businesses, government offices and industries are already 
billed for sewer flows based on volume and wastewater strength. 

 
2. Direct metering of wasteflows is generally not cost-effective except for large industrial 

and commercial customers or new systems.  It is expensive and includes cost of meter, 
installation, new billing system, and meter reading. 

 
3. Non-metered volume-based rates for residential customers would require establishing a 

program for collection of extensive water use data from over 20 water purveyors which 
exist in the County's service area. 

 
4. The practice of demand-based user charges has primarily been used by water utilities.  

Price increases typically have the largest impact on non-essential water usage such as 
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yard irrigation.  In that these flows do not enter the sewer system, the reduction of water 
usage quoted by water utilities does not correlate to reduced sewer flows. 

 
5. Studies on the relationship of demand-based sewer charges to reduced water usage 

suggest that the strategy is not effective in the long term.  People tend to cut back on 
water use initially, but generally return to old habits. 

 
Recommendations 
1. Demand-based user charges for commercial/governmental/industrial customers should 

be continued with the basis of charges including both flow and wastewater strength.   
 
2. Demand-based charges for residential customers depends upon the availability of water 

use data for billing purposes from multiple water utilities and financial planning and rate 
study considerations related to user charge equity.  For these reasons, it is 
recommended that the cost-effectiveness of residential demand-based user charges be 
examined in the next rate study. 
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ON-SITE SYSTEMS 
 
Description 
 
An alternative to sanitary sewers is use of on-site sewer systems.  This wastewater reduction 
(diversion) measure involves increasing the interim and/or permanent use of on-site sewage 
systems (septic tanks with soil absorption systems) prior to full density development within 
the urban growth boundary outside of incorporated areas.  It is an option that only applies 
where: (1) levels of service standards in adopted growth management plans endorse its use, 
and (2) where soils and groundwater can support on-site sewer systems, or (3) cost-effective 
package treatment facilities exist. 
 
In Pierce County, an estimated 70,000 households and businesses rely on on-site systems to 
dispose of their wastewater.  Although primarily concentrated in rural areas of the County and 
in areas where lots are large enough for drain fields, on-site systems are also used in urban 
and suburban areas, such as Tillicum and Edgewood.  The Lakewood/Parkland area was the 
largest urban area in the country to be served by on-site systems until ground water pollution 
problems led to the construction of the County’s Chambers Creek Regional WWTP in 1984. 
 
Today, permanent septic systems cannot be built in urban areas under the Pierce County 
Comprehensive Plan and County-Wide Planning Policies.  However, interim on-site sewage 
systems can be built and on-site systems may continue to operate until they fail. 
 
Conditions for Successful Implementation 
 
On-site systems present potential for long-term environmental effects to ground water 
resources and public health if not properly designed, installed, or maintained.  To be 
environmentally acceptable, on-site wastewater disposal considerations should minimize the 
disposal of wastewater effluent to ground water. Many areas within the urban growth area are 
not suitable for conventional on-site systems (or grey water systems) at urban densities due 
to soil adsorption capability and leach field area required. 
 
For these reasons, the Pierce County County-Wide Planning Policies do not consider on-site 
systems to be a permanent solution in urban areas.  Similarly, issues specific to Pierce 
County cited in the Pierce County Comprehensive Plan include provision of permanent sewer 
services to those areas of the Chambers Creek-Clover Creek Basin still on on-site systems. 
 
Cost Considerations 
 
Based on residential population projections for Lacey, Olympia, and Tumwater, a cost 
analysis conducted for LOTT (Final Programmatic Environmental Impact Statement, 
December 1996)  estimated that the capital cost for permanent residential on-site systems 
was $6,000 each, and that the unit cost was $21 per gallon of daily capacity gained. 
 
Findings and Recommendations 
 
Findings 
1. The Pierce County-Wide Planning Policies call for “the elimination of all new permanent 

on-site and community septic systems within the urban areas. . .” (CWPP, Urban 
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Growth Areas, 3.4.3) due to the pollution history associated with on-site systems in 
Pierce County. 

 
2. On-site systems present potential for long-term environmental effects to ground water 

resources and public health if not properly designed, installed, and maintained. 
 
3. Many areas within the urban growth areas of the County are not suitable for on-site 

systems at urban densities due to required soil adsorption capacity, leachfield area, and 
other regulatory requirements. 

 
4. The estimated unit cost to provide permanent residential on-site systems is $21 per 

gallon of daily capacity gained (exclusive of maintenance program costs). 
 
Recommendations 
On-site wastewater systems should not be pursued as a component of a Pierce County 
demand management program because of pollution history and conflicts with State and local 
growth management policies. 
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GREY WATER REUSE 
 
A method of reducing flows to wastewater treatment facilities is to allow recycling of 
wastewater within the household.  Requirements for commercial establishments to implement 
grey water recycling programs are covered under industrial water conservation.  Grey water 
is untreated wastewater of domestic strength and consistency that has not come in contact 
with toilet or urinal waste (referred to as brown water).  Grey water includes wastewater from 
bathtubs, showers, bathrooms wash basins, clothes washing machines and laundry tubs.  
Grey water systems vary in complexity.  A typical residential system is shown in Figure 1. 
  

 
 
 

FIGURE 1.  GREY WATER REUSE SYSTEM (Source:  LOTT) 
 
Washington’s standards emphasize that such a system is not a substitute means of 
wastewater treatment and disposal. Permits for grey water pilot projects are issued under on-
site wastewater rules (WAC 246-272).  Local health jurisdictions are the lead for the permits 
and other more stringent local on-site wastewater requirements (setbacks, vertical 
separation, trench depths, etc.) may apply.  
 
The primary purpose of the Washington grey water standards is to protect public health while 
reducing potable water demand for irrigation during the peak summer months.  The incentive 
to install a grey water reuse system is a reduced water bill.  Specific regulations do not exist 
for on-site reuse of grey water for non-potable, non-irrigation purposes such as toilet flushing. 
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Anticipated Reduction in Wastewater Flow 
 
Residential sewage is composed of grey water and brown water.  Representative flow data 
for grey and brown water from residential fixtures are as shown in Table 5.  Of the total 
wastewater flow, approximately 50%-80% is grey water and 20%-50% is brown water. 
 

 
TABLE 5.  GREY AND BROWN WATER GENERATION RATES AND USAGE(a) 

 
 

Fixture 

 
Range of Flow 

(gallons)(b) 

 
Water 
Type 

 
Household 
Usage (%) 

 
Automatic Washing Machine 

 
35-50/use 

 
Grey 

 
18-25 

(Laundry) 
 
Automatic Dishwasher 

 
4-8/use 

 
Grey 

 
Kitchen Sink 

 
3-6/use 

 
Grey 

 
8-15 

(Kitchen) 

 
Shower Head 

 
20-30/use 

 
Grey 

 
Bathtub 

 
20-30/use 

 
Grey 

 
Wash Basin 

 
1-2/use 

 
Grey 

 
25 

(Bath) 

 
Toilet 

 
2-7/use 

 
Brown 

 
21-48 

 
(a) Source: LOTT Inflow and Infiltration Study and Capital Improvement Plan, May 1994. 
(b) Values do not take into consideration water conservation fixtures. 

 
Grey water systems must be constructed exclusively for the purpose of landscape subsurface 
irrigation of residences served by either an approved on-site or public sewer system.  Any 
anticipated reduction in wastewater flow due to grey water reuse would be realized only 
during the irrigation season when grey water systems would be in use. 
 
Cost Considerations 
 
Various water treatment packaged systems exist to treat grey water.  These systems range 
from simple designs employing a collection tank (55-gallon drum) and cloth filters (stockings) 
to complex systems utilizing available water treatment technology.  The application of the 
package systems range from treating grey water for outside irrigation (single family 
residences) to treating grey water to drinking water quality standards (commercial 
establishment).  Cost of the treatment systems range from $800 for the simplified system to 
provide irrigation water to $4,000-$5,000 for systems producing a secondary effluent for 
commercial/residential toilet/urinal flushing, to $350,000 to produce 8,500 gpd of drinking 
water for commercial establishments. 
 
Based on residential population projections for Lacey, Olympia, and Tumwater, a cost 
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analysis conducted for LOTT (Final Programmatic Environmental Impact Statement, 
December 1996) estimated that the capital cost for residential grey water systems was 
$6,000 each, and that the unit cost to provide grey water reuse was $53 per gallon of daily 
capacity gained. 
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Findings and Recommendations 
 
Findings 
1. Washington State's standards emphasize that grey water reuse systems are not 

substitute means of wastewater treatment and disposal.  Grey water systems must be 
constructed exclusively for the purpose of landscape subsurface irrigation of residences 
that are served by either an approved on-site or public sewer system. 

 
2. The efficiency of grey water system use in urban areas has not been established.  Many 

areas within the urban growth areas of the County are not suitable for these systems at 
urban densities due to soil adsorption capacity and leach field area required. 

 
3. Any anticipated reduction in wastewater flow due to grey water reuse would be realized 

only during the irrigation season when grey water systems would be in use.  Therefore, 
the required design capacity of the WWTP is not reduced. 

 
4. The estimated unit cost to provide grey water reuse is $53 per gallon of daily capacity 

gained. 
 
Recommendations 
Grey water reuse should not be pursued as a component of a Pierce County demand 
management program due to lack of authority, high cost, and low return. 
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