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D
epartm

ent of U
tilities  (LC

D
U

)
W

ater D
istribution System

s 



W
ater Q

uality G
roup

y
R

esponsible for w
ater quality efforts in both system

s

{
W

ater quality sam
pling

{
W

ater m
ain flushing

{
C

ross ±
connection control

{
Tank turnover

{
M

eter testing and repair

{
O

thers special efforts and studies aim
ed at keeping w

ater age 

low



T
H

E
 S

Y
S

T
E

M
S

 A
R

E
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E
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A
R

A
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E
O

R
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N
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N
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O
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7
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8
O

8
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T
H

E
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E
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E
P

A
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A
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E
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H

R
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E
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T
H

E
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 U
T

IL
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IE
S

•
A

Q
U

A
 O

H
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•
C

IT
Y

 O
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A
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E

S
V

IL
L

E

•
V

IL
L

A
G

E
 O

F
 F

A
IR

P
O

R
T

 H
A

R
B

O
R

Tw
o LC

D
U

 D
istribution System

s



Location / O
rientation

There are over 230,000 people living in Lake C
ounty. LC

D
U

 serves m
ore than 100,000 of them

. 



W
est E

n
d

 S
ystem

E
ast E

n
d

 S
ystem

y
Serving:
{

W
illoughby, E

astlake, 

W
ickliffe, W

illow
ick, 

W
illoughby H

ills, 

Tim
berlake, and Lakeline

{
Source:  The A

quarius 

W
ater Treatm

ent Plant

y
Serving:
{

Painesville, Perry and 

M
adison Tow

nships 

{
V

illages of N
orth Perry, 

Perry and M
adison

{
Source: The B

acon R
oad 

W
ater Treatm

ent Plant

Tw
o Lake C

ounty D
istribution Service A

reas



W
est D

istribution System



W
est S

ervice A
rea 

D
escrip

tion
T

h
e

re
 a

re
 th

re
e

 m
a

in
 p

re
ssu

re
 

d
istric

ts:

y
L

o
w

 S
e

rvic
e

y
F

irst H
ig

h
 S

e
rvic

e

{
S

u
p

p
lie

s P
e

lto
n

 R
o

a
d

 A
re

a

y
S

e
c

o
n

d
 H

ig
h

 S
e

rvic
e

{
Ta

ll T
re

e
 B

o
o

ste
r a

re
a

{
W

o
rre

ll R
o

a
d

 B
o

o
ste

r a
re

a

T
h

e W
est W

T
P

 serves 

th
e W

estern
 p

ortion
s of 

L
ake C

ou
n

ty

A
reas served

 are:

•
E

astlake 

•
W

illou
gh

b
y

•
W

illow
ick

•
W

ickliffe 

•
W

illou
gh

b
y H

ills 

•
T

im
b

erlake 

•
L

akelin
e 



P
ressu

re d
istricts w

ith
 

storage tan
ks

P
ressu

re d
istricts w

ith
ou

t 
storage tan

ks

y
Pum

p size chosen based in 
part on elevations

y
Pum

ps send w
ater into 

system

y
Tank takes in w

ater not used 
by custom

ers
{

A
ltitude valve

y
Tank handles dem

and periods
{

R
educes strain on pum

ps

y
Pum

ps send w
ater into 

³cORVed´ V\VWeP

y
D

istrict is typically kept to 

sm
all area

y
M

ay require pressure 

regulator

y
M

ay have stand-by source

{
W

ater supply, pow
er

Som
e Theory of Pressure D

istricts



T
op

ograp
h

ic 
M

ap

G
eneral area 

around the D
om

e 
and the E

T

These contours 
range from

 a low
 of 

abRXW 700¶ WR WKe 
KLJK SRLQW Rf 800¶

The highest point 
on w

hich they built 
the D

om
e and E

T



Storage Tank O
perations and B

oosters

y
Storage tanks and reservoirs in the W

est D
istribution System

 serve to 

supply large am
ounts of w

ater

{
for fire-fighting

{
for helping to equalize supply and dem

and

y
TKeLU abLOLW\ WR ³fLOO aQd dUaZ

´ aV deP
aQd fOXcWXaWeV KeOSV WR dLP

LQLVK 

the strain on high service pum
ping from

 the W
TP and from

 B
ooster 

Stations

y
U

nfortunately, they also provide greater opportunity for chlorine to 

com
e into contact w

ith organic carbon in the w
ater



System
 Storage and Tank Turnover

y
W

ater Age is m
inim

ized in the 
system

 partly by forcing the 
VWRUaJe WaQNV WR ³WXUQRYeU´ aV 
frequently as possible 

y
System

 storage:

�
The D

om
e±

5,000,000 gals

�
E

.T.  ±
500,000 gals

�
W

hite R
oad±

750,000 gals

�
B

G
R

 and Standpipe ±
3,000,000 

gals

�
O

perators m
ust seek a happy 

m
edium

 betw
een fire protection, 

system
 pressure, and w

ater quality



LC
D

U
 tank turnover operations

y
It m

akes a difference w
here the turnover is taking place

{
A

n easy w
ay to think of it is to divide the tank into three equal sections:

Ù
The upper third

Ù
The m

iddle third

Ù
The low

er third

{
D

LVSOacLQJ WKe Z
aWeU WKURXJK WKe UaQJe Rf eOeYaWLRQV fRU aQ\ Rf WKeVe ³WKLUd´  

sections w
ill provide a calculation of 33.3%

{
B

ut the starting and ending point of that one-third turnover dictates the 

efficiency of the event

{
B

ecause of hydraulics, the displacem
ent of w

ater in the range of the m
iddle third 

w
ill provide a better m

ix than it w
ill in the upper third



T
an

k T
u

rn
over p

ercen
t 

exam
p

le
R

ep
ort to O

h
io E

P
A

 th
e largest 

tu
rn

over F
O

O
T

A
G

E
 in

 m
on

th

y
If tank bow

l is 

0¶ WR 40¶

and

y
10¶ LV WKe 

drain/fill event

y
10¶/40¶ =

 25%

y
Location of 

drain/fill area 

is im
portant

D
ay

D
rain

/F
ill

D
ay

D
rain

/F
ill

1
13

16
13

2
9

17
12

3
12

18
10

4
11

19
11

5
11

20
15

6
12

21
13

7
9

22
12

8
10

23
9

9
8

24
10

10
12

25
11

11
13

26
12

12
12

27
10

13
13

28
9

14
10

29
10

15
10

30
9

Tank Turnover C
alculation



W
est System

 Low
 Service D

istrict

y
Low

 service is fed directly from
 the plant pum

ps through tw
o 30 

inch m
ains

{
W

ater going through the E
astern 30 inch m

ain heads into W
illoughby

Ù
It ends up in the B

G
R

 and the R
oute 174 &

 84 standpipe

{
W

ater going through the W
estern 30 inch m

ain covers low
 service areas

Ù
IW eQdV XS LQ WKe 5 M

G
 UeVeUYRLU NQRZ

Q aV ³WKe D
RP

e´ ORcaWed aW R
RXWe 91 &

 84

Ù
The D

om
e has a pum

p house associated w
ith it

Ù
The pum

p house has tw
o sets of pum

ps that take w
ater from

 the D
om

e and puts it 

into First and Second H
igh service



W
est System

 Storage: The D
om

e Storage Tank

y
The D

om
e is a 5 M

G
 reservoir that takes in w

ater from
 

low
 service

{
Therefore, its level is controlled by the action of the H

igh Service 
Pum

ps at the Plant

y
The D

om
e w

orks in tandem
 w

ith the B
elow

 G
round 

R
eservoir (B

G
R

) and the Standpipe located at R
oute 174 

and 84

y
Together, these storage units help to m

aintain pressure 
and volum

e for the low
 district



W
est System

 Pum
ps at D

om
e

y
There are tw

o sets of pum
ps located in a building 

located just north of the D
om

e 

y
This pum

p station boosts pressure into 1
sthigh and 

into 2
ndhigh and fills the tw

o Tanks associated 

w
ith them

 

{
Standby pow

er generation com
es on autom

atically



1
stH

igh
 S

ervice
2

n
d

H
igh

 service

W
est System

 Pum
ps at D

om
e



W
est System

 Storage: B
G

R
 and Standpipe

y
The B

G
R

 and Standpipe at R
outes 174 &

 84 are an older part of 

the system
 w

hich w
as obtained in the takeover of the W

illoughby 

W
ater System

y
Like the D

om
e, these facilities ride on the Low

 Service D
istrict 

and supply pressure and volum
e to it

{
The B

G
R

 consists of tw
o side-by-side 1 M

G
 tanks operated in parallel

{
The Standpipe has a volum

e of 1 M
G

. There are tw
o 650 gpm

 pum
ps located at the 

B
G

R
. N

orm
al operation is for these tw

o pum
ps to draw

 w
ater from

 the B
G

R
 and put it 

into the LS D
istrict 

{
The pum

ps can also be used to fill the Standpipe w
hen necessary. O

perators can 

control these pum
ps from

 the W
TP



W
est System

 Storage -Low
 Service System

T
h

e D
om

e
B

G
R

 an
d

 stan
d

p
ip

e



B
G

R
S

tan
d

p
ip

e

W
est System

 B
G

R
 and Standpipe



W
est System

 B
ooster Stations

y
B

ooster Stations are used in the W
est D

istribution 

System
 to m

ove w
ater into pressure districts other 

than low
 service, w

hich is supplied by the W
TP. 

y
These stations need to be operated and m

aintained 

in a m
anner w

hich w
ill keep them

 in good w
orking 

order and available w
hen needed. 



W
est System

 B
oosters

y
LC

D
U

 Staff uses the B
ooster Stations as a m

eans to:

{
fill elevated storage tanks

{
help fluctuate the w

ater levels in the tanks to keep w
ater as fresh as possible 

y
This is accom

plished by dialing in the set-points at the pum
ps 

{
These set-points specify a m

axim
um

 and m
inim

um
 level of w

ater elevation that 

is to be m
aintained in the tanks, and therefore control the on-off events of the 

pum
ps

Ù
The system

 utilizes w
inter/sum

m
er set-points to m

inim
ize depletion of C

l2

{
The set-points are also used to determ

ine w
hich pum

ps w
ill activate, or w

hether 

m
ultiple pum

ps w
ill activate in any given scenario



W
est System

 B
ooster Stations

y
The W

est System
 has several booster stations that create specialized 

SUeVVXUe dLVWULcWV aSaUW fURP
 ³ORZ

 VeUYLce´

{
First and second high pum

ps at the D
om

e

Ù
The pum

ps pull w
ater from

 the D
om

e and send it into the tw
o tanks

{
Pum

ps at B
G

R
 and Standpipe now

 have V
FD

Ù
The pum

ps draw
 w

ater from
 the B

G
R

 and put it into low
 service

{
T

all T
ree B

ooster ±
created to break aw

ay from
 C

W
D

 ±
and m

aintain the service that this 

area w
as accustom

ed to experiencing

{
W

orrell R
oad

 B
ooster ±

created to serve about 110 hom
es in a higher elevation

{
N

ote ±
T

h
e O

ld
 P

elton
 R

oad
 B

ooster -
w

hich w
as created to serve area around K

irtland 

C
ountry C

lub ±
in now

 served from
 a  w

aterline under the C
hagrin R

iver.  The B
ooster does 

still run during high dem
and tim

es



U
se of W

est System
 B

oosters

y
G

enerally speaking, the Q
/A

 group uses the B
ooster 

Stations as a m
eans to not only fill elevated storage 

tanks, but also to help fluctuate the w
ater levels in the 

tanks to keep w
ater as fresh as possible

{
This can be accom

plished by dialing in the set-points at the pum
ps 

Ù
These set points specify a m

axim
um

 and m
inim

um
 level of w

ater 
elevation that is to be m

aintained in the tanks, and therefore control 
WKe ³RQ-Rff´ eYeQWV Rf WKe SXP

SV

Ù
The set points are also used to determ

ine w
hich pum

ps w
ill activate, 

or w
hether m

ultiple pum
ps w

ill activate in any given scenario



W
est System

 1
st

and 2
nd

H
igh B

oosters

1
stand 2

ndhigh service 

boosters at the D
om

e



C
on

trol P
an

el
O

n
e of th

e 6
 con

trollers

W
est System

 N
ew

 V
FD

 E
quipm

ent



C
on

trol P
an

el 
at D

om
e

The C
ontrol Panel 

provides inform
ation 

as to levels in the 
tanks, and w

hich 
pum

ps are operating. 

It also show
s flow

 
rates and pressures, 
and allow

s control of 
com

ponents at the 
D

om
e.

It provides trending 
capability also.



W
est S

ystem
 

T
ran

sfer S
w

itch
 at D

om
e

The D
om

e has stand-
by pow

er generation 
capable of running 
the station in the 
event that pow

er is 
lost

W
hen norm

al pow
er 

is interrupted, the 
generator 
autom

atically 
activates

This Transfer Sw
itch 

reacts and allow
s 

pow
er from

 the 
generator to feed the 
station dem

ands



W
est System

 First H
igh Service

y
First H

igh Service is generally com
prised of the portion of the 

Lake C
ounty system

 w
hich is bordered

{
B

y route 271 and route 90

y
There are three pum

ps located in the pum
p station at the 

D
om

e w
hich are dedicated to the First H

igh D
istrict System

.

y
W

ater is m
oved into the E

levated Tank ±
RU ³E

T´ ±
w

here is 

provides pressure and volum
e for first high service

{
V

olum
e of E

T is 0.5 M
G



W
eVW S\VWeP

 E
OeYaWed TRZ

eU: ³TKe  (E
T)´

y
The E

.T. is a 0.5 M
G

 elevated 

storage tank located on the sam
e 

grounds as the D
om

e, and it 

provides pressure and volum
e for 

First H
igh Service

y
It is filled from

 a set of pum
ps 

located in the pum
p station at the 

D
om

e

{
3 pum

ps @
 2,200 gpm



W
est System

 Second H
igh Service

y
Second H

igh Service is generally contained in those portions of the 

system
 south of R

oute 90

y
There are three pum

ps located in the pum
p station at the D

om
e 

w
hich are dedicated to the Second H

igh Service district 

y
W

ater is m
oved up to the W

hite R
oad Tank, w

hich provides 

pressure and volum
e for second high service

y
W

ithin this district are tw
o booster stations that serve specific parts 

of it

{
Tall Tree B

ooster ±
(uses m

ajority of w
ater in second high)

{
W

orrell R
oad B

ooster



W
est System

 W
hite R

oad Tank

•
The W

hite R
oad Tank is a 

0.75 M
G

 elevated storage 

tank located on the W
est 

side of R
oute 271 on W

hite 

R
oad, and it provides 

pressure and volum
e for 

2
ndH

igh Service

•
It is filled from

 a set of 

pum
ps located in the pum

p 

station at the D
om

e 

•
3 @

 1,150 gpm



W
est System

 Tall Tree B
ooster D

istrict 

y
Fed from

 Second H
igh 

Service and W
hite R

oad 

Tank

y
The area it serves has an 

em
ergency connection w

ith 

C
leveland W

ater in case of 

pow
er outage

{
O

n B
ishop R

oad ±
an 8 inch 

pressure regulating valve set to 

open at 110 psi

D
esigned to put out high pressure



W
est System

 Tall Tree B
ooster D

istrict 

Tall Tree 
B

STR

R
egulating 

valve pit

W
hite R

d

Bishop Rd

C
W

D

C
reated w

hen LC
D

U
 

separated from
 

C
leveland W

ater



W
est System

 W
orrell R

oad B
ooster D

istrict 

y
Located at a far end of 
Second H

igh Service



W
est System

 Pelton R
oad B

ooster



W
est System

 Pressure R
egulation

y
The Lake C

ounty W
est D

istribution system
 has 4 w

orking pressure 

regulators in its system
:

{
E

agle R
oad, W

illoughby H
ills

{
D

odd R
oad, W

illoughby H
ills

{
R

odgers R
oad, W

illoughby H
ills

{
R

iver R
oad (SR

 174), W
illoughby H

ills

Ù
The units are on a regularly scheduled m

aintenance list, and m
ust be kept in good 

w
orking order or they w

ill fail. For this reason, spare parts are kept on-hand, and 

staff is trained so that m
ore than one person know

s how
 to w

ork on these units in 

an em
ergency.

{
There is a regulator at route 84 and 90 that is under consideration for use



W
est System

 -Several B
oundary V

alves and Interconnects

y
B

ou
n

d
ary valves help to keep separate the 

pressure districts w
ithin the system

y
In

tercon
n

ects
are valves and/or m

eters that allow
 

the W
est System

 to provide w
ater to, or receive w

ater 

from
, another w

ater system
, and serves to keep the 

system
s separate 

B
oundary valves and interconnects are norm

ally kept closed



E
ast D

istribution System



E
ast S

ystem
 

S
ervice A

rea 
D

escrip
tion

T
h

e
re

 a
re

 th
re

e
 m

a
in

 p
re

ssu
re

 
d

istric
ts:

y
L

o
w

 S
e

rvic
e

{
L

o
w

 S
e

rvic
e

 R
e

d
u

c
e

d

y
T

h
re

e
 B

o
o

ste
d

 d
istric

ts:

{
A

rc
o

la

{
To

w
n

lin
e

{
G

o
lf D

rive

y
V

illag
e

 o
f M

a
d

iso
n

{
S

ate
llite, b

u
t so

o
n

 to
 b

e
 a

n
n

e
xe

d

T
h

e E
ast W

T
P

 serves 

th
e E

astern
 p

ortion
s 

of L
ake C

ou
n

ty

A
reas served

 are:

•
P

ain
esville, P

erry 
an

d
 M

ad
ison

 
T

ow
n

sh
ip

s 

•
V

illages of N
orth

 
P

erry, P
erry an

d
 

M
ad

ison



E
ast D

istribution System
 

Issues C
reated by Long Thin R

oute to Storage

W
TP 

H
ere

Storage 
H

ere



D
escrip

tion
H

igh
 S

ervice P
u

m
p

s -
M

id
d

le R
id

ge T
an

k

y
L

ow
service

is
fed

directly
from

the
plant

H
igh

Service
pum

ps

y
H

as
the

0.75
M

G
M

iddle
R

idge
Tank

floating
on

it

y
W

hen
LC

D
U

acquired
Painesville

Tow
nship,

M
iddle

R
idge

Tank
w

ould
notturn

over

y
LC

D
U

installed
a

sm
all

pum
p

in
the

tank
for

turnover.

{
pum

p
runs

for
about

12
hours

during
the

day
and

helps
to

recirculate
the

w
ater

in
the

tank
and

keeps
itfresh

E
ast System

: Low
 Service



E
ast System

: Low
 Service R

egulated D
istrict



E
ast System

 B
ooster Stations

y
The E

ast System
 has three booster stations that create specialized 

SUeVVXUe dLVWULcWV aSaUW fURP
 ³ORZ

 VeUYLce´

{
A

rcola B
ooster

Ù
The A

rcola B
ooster Station provides w

ater into A
shtabula, and also can be 

configured to receive w
ater from

 A
shtabula

{
Tow

nline B
ooster

Ù
The Tow

nline B
ooster sits on the South portion of the low

 service district and 

boosts w
ater into the first high service R

iver R
oad Tank portion of the system

{
G

olf D
rive Pum

ps

Ù
The pum

ps system
 at the G

olf D
rive R

eservoir fill the O
rton R

oad Tank



E
ast System

 Storage Tanks

y
W

ater Age is m
inim

ized in the 
system

 partly by forcing the 
VWRUaJe WaQNV WR ³WXUQRYeU´ aV 
frequently as possible 

y
Three tanks: M

iddle R
idge, 

O
rton, and R

iver R
oad

�
M

iddle R
idge ±

750,000 gals

�
O

rton ±
500,000 gals

�
R

iver R
oad ±

250,000 gals

�
O

perators m
ust seek a happy 

m
edium

 betw
een fire protection, 

system
 pressure, and w

ater quality



E
ast System

 -G
olf D

rive B
ooster

There are tw
o pum

ps here 

that fill O
rton R

oad tank

Suction pressure is 

approxim
ately 23 psi and 

m
ust not go low

er



G
olf D

rive
H

uge elevation change 
as you approach the 
tank

O
riginally put there 

because the below
 

ground reservoirs w
ere 

used by Painesville to 
feed the C

ity

B
G

R
 no longer used



D
escrip

tion
O

rton
 R

oad
 T

an
k an

d
 A

ltitu
d

e 
V

alve/ G
olf D

rive P
u

m
p

s

y
T

h
e

O
rton

R
oad

D
istrict

is
at

the
south

end
ofPainesville

Tw
p.

y
The

tank
itself

is
fed

from
2

pum
ps

that
are

located
on

G
olfD

rive

y
The

pum
ps

are
controlled

by
the

operators
at

the
plant,

w
ho

are
supposed

to
m

aintain
a

m
inim

um
plant

pressure
of

95
psiso

that
the

G
olf

D
rive

pum
ps

w
illhave

enough
suction

to

operate.

y
The

O
rton

R
oad

Tank
holds

500,000
gallons.

E
ast System

: O
rton R

oad D
istrict



E
ast System

 ±
Tow

nline B
ooster Station

y
3 pum

ps that fill R
iver 

R
oad Tank.

y
Pum

ps controlled by 

SC
A

D
A

.

y
Suction pressure is 

approxim
ately 46 psi.

y
C

an fill O
rton R

oad in an 

em
ergency

y
C

an be C
ontrolled 

M
A

N
U

A
LLY B

Y PLA
N

T 

O
PE

R
A

TO
R

S.



E
ast System

 -A
rcola B

ooster

y
Services a sm

all section 
of R

oute 20 and south 
C

ountyline R
oad

y
U

sed to fill H
arpersfield 

Tank in G
eneva area 

(A
qua O

hio)

y
Suction pressure is 
approxim

ately 70 psi 
and is discharged @

 120 
psi 



D
escrip

tion
R

iver R
oad

 T
an

k
T

ow
n

lin
e B

ooster
y

T
ow

n
lin

e
B

oosted
D

istrict
is

fed
by

the
Tow

nline

B
ooster

and
generally

feeds
those

areas
sitting

at
the

elevation
of

South
R

idge
R

oad
(R

oute
84).

The

B
ooster

Station
has

tw
o

pum
ps

(#
2

and
#

3)
w

hich

operate
under

norm
alconditions.The

w
ater

from
the

booster
m

akes
its

w
ay

into
the

R
iver

R
oad

Tank.
It

norm
ally

leaves
the

station
w

ith
a

pressure
of124

psi.

There
is

a
H

S
pum

p
in

the
B

ooster
(pum

p
#

4)
w

hich

w
illcom

e
on

autom
atically

w
hen

the
dem

and
calls

for

m
ore

w
ater,and

it
w

illrun
untilthe

R
iver

R
oad

Tank

is
full,

then
shut

dow
n.

The
R

iver
R

oad
Tank

holds

250,000
gallons

ofw
ater.

E
ast System

: Tow
nline B

oosted D
istrict



Three E
ast System

 A
ltitude V

alves

y
The purpose of this type of valve is to control the height 

to w
hich the w

ater level w
ill rise in the tank, w

ithout 

allow
ing the tank to overflow

 and w
aste w

ater

{
V

alve at O
rton R

oad Tank

{
V

alve at M
iddle R

idge Tank

{
N

o
valve at R

iver R
oad Tank

y
V

alves need periodic m
aintenance



E
ast System

 B
oundary V

alves and Interconnects

y
B

ou
n

d
ary valves help to keep separate the pressure 

districts w
ithin the system

y
In

tercon
n

ects
are valves and/or m

eters that allow
 the 

E
ast System

 to provide w
ater to, or receive w

ater from
, 

another w
ater system

, or that separate system
s

{
There are tw

o interconnects w
ith the C

ity of Painesville

{
There are three interconnects w

ith A
shtabula C

ounty (tw
o m

etered)

{
The is a m

aster m
eter interconnect w

ith the V
illage of M

adison

B
oundary valves and interconnects are norm

ally kept closed



E
ast S

ystem
: 

P
ain

esville 
In

tercon
n

ects

O
ne on C

asem
ent A

venue

The second  on M
adison 

A
venue

•
The Q

/A
 group 

m
eets once per 

year w
ith 

Painesville to 
operate valves, 
flush the system

, 
and check w

ater 
quality



V
illage of 

M
ad

ison
 

In
tercon

n
ect

Located on R
oute 528 

in the old M
adison 

V
illage W

TP

They take w
ater 

through a m
aster m

eter, 
then pum

p it into their 
system

They sell bulk w
ater 

from
 the station also

The Q
/A

 group m
akes 

sure m
eter is tested and 

backflow
 device 

m
aintained

M
iddle R

idge Tank



L
ake C

ou
n

ty / 
A

sh
tabu

la 
C

ou
n

ty 
In

tercon
n

ects

N
orth on C

ounty Line 
R

oad

R
oute 20 (unm

etered)

R
oute 84

This patchw
ork of 

interconnects resulted 
w

hen the LC
D

U
 w

as 
cUeaWed LQ WKe eaUO\ 1980¶V, 
and the predecessor to 
A

qua O
hio w

as operating 
a W

TP in the m
iddle of 

this system
.

These are m
anually 

controlled valves


