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 Memo 
To:   Brazos G RWPG Members 

From:  Kristi Shaw, P.E. Project:  Brazos G 2016 Plan 

CC:   David Dunn, P.E. 

Date:  3/31/2014 Job No:  000000000176238 

 

 

RE:  Evaluation of Water Loss Reduction as a Water Management Strategy for Brazos G RWPG 
Consideration for the 2016 Brazos G Plan 

 
The TWDB provided results of their 2010 Water Loss Audit on December 5, 2011 for regional water 
planning groups to consider when developing the regional water plans (Texas Administrative Code 
§357.34 (f)(2)D).   Furthermore, water management strategy evaluations for the 2016 Brazos G Plan 
are to take into account anticipated water losses associated with the each strategy when calculating 
the quantify of water delivered and treated, according to TWDB guidelines (Texas Administrative 
Code §357.34 (d)(3)A).  Figure 1 summarizes the TWDB-compiled water loss audit data for Brazos 
G, which shows an annual water loss of 13.67 billion gallons1 (or 16.1%) for the region based on 
234 audits submitted from Brazos G municipal water user groups.  The reported water losses include 
both real and apparent losses. Real Loss is water lost through distribution system leakage and line breaks; 

Apparent Loss includes water that was not read accurately by a meter, unauthorized consumption, including 

water taken by theft, and data analysis errors. The opportunity for water savings for Brazos G entities 
lies in water management strategies to reduce Real Loss, which amounts to 10.9 billion gallons 
annually in Brazos G.   
 
Municipal water entities seeking infrastructure replacement programs to reduce water loss may be 
eligible for state supported programs, including State Water Implementation Fund for Texas 
(SWIFT), which has been allocated $2 billion to make financing of water projects more affordable 
and provide consistent state financial assistance for development of water supply projects identified 
in the State Water Plan.   
 
It is important to note that the water loss data provided by the TWDB are often inaccurate, and rely 
heavily on entity-reported information.  HDR’s evaluation is based on reported Main Line Miles, 
Service Connection Density, System Input Volume, and Real Loss values.    
 
For the 2016 Brazos G Plan, HDR recommends that the Brazos G RWPG consider recommending 
infrastructure replacement programs for municipal entities that report real losses greater than 15% of 
water system input volume.  Ninety-five (95) of the 234 reported entities, or 40%, report real losses 
exceeding 15%, as shown in Table 1.  The real losses for these entities range from 15% to 99%2.  
For these entities, the water management strategy to consider recommending would consist of a 
water loss program targeting annual replacement of 5% of a utility’s existing water main lines.  This 
would replace the entire existing distribution system (100%) in 20 years. Note that this does not deal 

                                                      
1 The statewide total water loss for Texas is estimated at about 16.7%.   
2 Ten entities report real losses exceeding 50%, which is likely erroneous data.  HDR will review the data reported for 
these 10 entities and revise water loss recommendations accordingly. 
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with new distribution system infrastructure installed to accommodate growth and expansion of the 
system, but only with losses experienced from a utility’s existing distribution system.    
 
Some water losses are still expected to occur from the replaced system due to aging, pipe joints, 
minor connection leaks, and other factors (estimated at 5% of existing system input).  For this 
reason, the full 20-year pipe replacement program is assumed to provide a total water savings to 
achieve an ultimate real loss of 5% from a utility’s existing distribution system after 20 years. 
 
This total water savings is divided by 20 years to calculate the annual water savings expected 
through annual replacement of 5% of the existing water supply mains. This assumes that losses are 
distributed uniformly over the existing distribution system.  In early years of a main replacement 
program, however, areas with higher loss rates would be identified and likely replaced first, 
depending upon coordination with other utilities (sewer, electric, gas, telecommunications) and the 
municipality’s plans for pavement replacement.  Water savings, therefore, would actually be greater 
in the early years of the main replacement program because the larger loss areas of a system would 
be targeted and corrected earliest. 
 
The cost of line replacement, at 5% of the utility’s main lines annually, was estimated based on the 
Unified Costing Model Tool for Regional Water Planning with the following assumptions: 
 

•  Entities reporting < 32 connections per mile were assumed to be more rural in nature.  The 
pipeline unit cost was assumed for 12” diameter replacement in soil in a rural environment at 
a cost of $35 per linear foot3 (or $184,500 per mile). 

•  Entities reporting > 32 connections per mile were assumed to be more urban in nature.  
Pipeline unit cost was assumed for 16” diameter replacement in soil in an urban environment 
at a cost of $81 per linear foot3 (or $427,680 per mile). 

 
The annual cost of pipe replacement varies from $18,480 to $7,854,000 depending on the utility and 
number of water main line miles reported.  The annual unit costs for a 10-year program amortized 
over 20 years range from $20 per acre-foot of water saved to more than $2.5 million/acft, based 
strictly upon the loss data and number of miles of pipe reported in data provided by the TWDB.  
Obviously the water loss data need to be reviewed individually for each utility for which this option 
might be considered as a water management strategy.  Overall, as shown by this initial analysis, pipe 
replacement programs generally are expensive. 
 
Note that the quality of much of these data, including System Input Volume (water supplied), is 
questionable and can lead to erroneous savings, annual replacement costs, and unit cost estimates.  
These data will need to be reviewed individually for each WUG for which this water management 
strategy is considered. 
 
HDR requests that the Brazos G RWPG consider the methodology proposed by HDR, with the 
recognition that some data will need to corrected in the final analysis.  

                                                      
3 The unit costs include installed cost of the pipeline and appurtenances, such as markers, valves, thrust restraint systems, 
corrosion monitoring and control equipment, air and vacuum valves, blow-off valves, erosion control, revegetation of 
rights-of-way, fencing and gates. 
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Figure 1 – TWDB Water Loss Audit Summary for Brazos G (TWDB, December 2011) 
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Table 1 – Summary of Brazos G Water Loss Audit and Estimated Savings and Costs with Pipe 

Replacement Program 

 

 

U
ti

li
ty

N
a

m
e

 R
e

ta
il

 

P
o

p
  

  
  

  

S
e

rv
e

d
  

  
  

2
0
,6

0
8
,3

0
0
 

 M
a

in
 

L
in

e
  

  

M
il

e
s 

S
e

rv
ic

e
 

C
o

n
n

e
c
ti

o
n

  
  

D
e

n
si

ty
/m

lm
 

A
v
 =

 4
6
.6

 S
y
st

e
m

 I
n

p
u

t 

V
o

lu
m

e
 (

g
a

ll
o

n
s)

 

 R
e

a
l 

L
o

ss
 

(g
a

ll
o

n
s)

 

R
e
a
l 

L
o

ss
/I
n

p
u

t 

V
o

lu
m

e

 T
o

ta
l 

2
0
 Y

e
a
r 

W
a
te

r 
S

a
v
in

g
s 

N
e
e

d
e
d

 t
o

 

A
c
h

ie
v
e
 5

%
 R

e
a
l 

L
o

ss
 (

g
a
ll

o
n

s)
 

 A
n

n
u

a
l 

W
a
te

r 

S
a
v
in

g
s 

N
e
e
d

e
d

 t
o

 

A
c
h

ie
v
e
 5

%
 

R
e

a
l 

L
o

ss
 i

n
 2

0
 

y
e

a
rs

 (
g

a
ll

o
n

s)
 

A
m

o
u

n
t 

o
f 

P
ip

e
 

(m
i)

 t
o

 B
e

 

R
e
p

la
c
e
d

 

A
n

n
u

a
ll

y
 t

o
 

A
c
h

ie
v
e
 1

0
0
%

 

R
e
p

la
c
e
m

e
n

t 
in

 

2
0
 y

e
a
rs

 A
n

n
u

a
l 

C
o

st
 

($
) 

C
o

st
 1

0
 Y

e
a
r 

P
ro

g
ra

m
 (

$
)

A
m

o
rt

iz
e
d

 

A
n

n
u

a
l 

C
o

st
 o

f 

1
0
-Y

e
a
r 

P
ro

g
ra

m
 (

$
)

U
n

it
 C

o
st

 (
$
 p

e
r 

a
c
ft

 s
a
v
e
d

)

L
E

E
 C

O
U

N
T
Y

 W
S

C
  

  
 1

0
,0

0
0
 

  
 7

0
0
 

5
  

  
  

  
2
9
0
,2

3
0
,1

4
0
 

  
  

  
4
4
,2

3
5
,1

6
0

.0
0
 

1
5
%

  
  

  
  

  
2
9
,7

2
3

,6
5
3
 

  
  

1
,4

8
6
,1

8
2
.6

5
 

3
5

.0
0

   
   

   
   

   
   

   
   

$
6

,4
6

8
,0

0
0

$
6

4
,6

8
0

,0
0

0
$

1
1

8
,6

6
8

$
2

6
,0

1
8

C
IT

Y
 O

F
 T

E
H

U
A

C
A

N
A

  
  

  
  

  
3
0
7
 

  
  

1
2
 

1
4

  
  

  
  

  
1
0
,1

4
1
,0

0
0
 

  
  

  
  

1
,5

8
4
,1

2
8
.3

3
 

1
6
%

  
  

  
  

  
  

1
,0

7
7
,0

7
8
 

  
  

  
  

 5
3

,8
5
3
.9

2
 

0
.6

0
   

   
   

   
   

   
   

   
   

$
1

1
0

,8
8

0
$

1
,1

0
8

,8
0

0
$

5
6

,1
4

0
$

3
3

9
,6

8
4

B
L
O

C
K

 H
O

U
S

E
 M

U
D

  
  

  
 5

,5
0
5
 

  
  

1
7
 

1
2
9

  
  

  
  

2
4
3
,3

3
3
,3

3
0
 

  
  

  
3
8
,2

6
9
,1

9
0

.0
0
 

1
6
%

  
  

  
  

  
2
6
,1

0
2

,5
2
4
 

  
  

1
,3

0
5
,1

2
6
.1

8
 

0
.8

5
   

   
   

   
   

   
   

   
   

$
3

6
3

,5
2

8
$

3
,6

3
5

,2
8

0
$

7
,5

9
5

$
1

,8
9

6
C

IT
Y

 O
F

 F
L
O

R
E

N
C

E
  

  
  

 1
,1

4
8
 

  
  

  
4

 
1
1
0

  
  

  
  

  
5
4
,9

1
7
,3

5
6
 

  
  

  
  

8
,6

5
1
,8

4
7
.7

3
 

1
6
%

  
  

  
  

  
  

5
,9

0
5
,9

8
0
 

  
  

  
 2

9
5
,2

9
9
.0

0
 

0
.2

0
   

   
   

   
   

   
   

   
   

$
8

5
,5

3
6

$
8

5
5

,3
6

0
$

7
,8

9
8

$
8

,7
1

5
C

IT
Y

 O
F

 W
O

O
D

W
A

Y
  

  
  

 8
,7

3
3
 

  
  

8
1
 

4
7

  
  

  
  

8
0
7
,3

6
5
,3

8
5
 

  
  

1
2
7
,5

9
6
,2

0
8
.2

0
 

1
6
%

  
  

  
  

  
8
7
,2

2
7

,9
3
9
 

  
  

4
,3

6
1
,3

9
6
.9

5
 

4
.0

5
   

   
   

   
   

   
   

   
   

$
1

,7
3

2
,1

0
4

$
1

7
,3

2
1

,0
4

0
$

1
0

,8
2

9
$

8
0

9
W

O
O

D
R

O
W

 O
S

C
E

O
L
A

 W
S

C
 B

L
A

N
T
O

N
 W

E
L
L
 P

L
A

N
T
 1

  
  

  
 2

,0
4
6
 

  
 1

0
0
 

7
  

  
  

  
  

5
9
,0

3
0
,3

9
6
 

  
  

  
  

9
,5

8
6
,4

7
0
.7

1
 

1
6
%

  
  

  
  

  
  

6
,6

3
4
,9

5
1
 

  
  

  
 3

3
1
,7

4
7
.5

5
 

5
.0

0
   

   
   

   
   

   
   

   
   

$
9

2
4

,0
0

0
$

9
,2

4
0

,0
0

0
$

7
5

,9
4

5
$

7
4

,5
9

6
N

O
R

T
H

 H
A

M
IL

T
O

N
 H

IL
L
 W

S
C

  
  

  
  

  
  

5
1

 
  

  
  

3
 

9
  

  
  

  
  

  
3
,0

0
0
,0

0
0
 

  
  

  
  

  
4
9
0
,0

0
0
.0

0
 

1
6
%

  
  

  
  

  
  

  
 3

4
0
,0

0
0
 

  
  

  
  

 1
7

,0
0
0
.0

0
 

0
.1

5
   

   
   

   
   

   
   

   
   

$
2

7
,7

2
0

$
2

7
7

,2
0

0
$

4
4

,4
6

1
$

8
5

2
,2

2
0

H
 &

 H
 W

S
C

  
  

  
 1

,5
9
3
 

  
  

4
8
 

1
1

  
  

  
  

  
4
4
,5

2
6
,2

3
8
 

  
  

  
  

7
,2

9
4
,7

8
8
.5

0
 

1
6
%

  
  

  
  

  
  

5
,0

6
8
,4

7
7
 

  
  

  
 2

5
3
,4

2
3
.8

3
 

2
.4

0
   

   
   

   
   

   
   

   
   

$
4

4
3

,5
2

0
$

4
,4

3
5

,2
0

0
$

4
7

,7
2

0
$

6
1

,3
5

8
C

IT
Y

 O
F

 M
O

U
N

T
 C

A
L
M

  
  

  
  

  
3
1
0
 

  
  

1
0
 

1
0

  
  

  
  

  
1
0
,8

6
8
,7

1
0
 

  
  

  
  

1
,7

9
3
,7

4
0
.0

0
 

1
7
%

  
  

  
  

  
  

1
,2

5
0
,3

0
5
 

  
  

  
  

 6
2

,5
1
5
.2

3
 

0
.5

0
   

   
   

   
   

   
   

   
   

$
9

2
,4

0
0

$
9

2
4

,0
0

0
$

4
0

,3
0

2
$

2
1

0
,0

6
6

4
3

9
 W

S
C

  
  

  
 6

,4
5
9
 

  
  

6
0
 

3
6

  
  

  
  

3
2
4
,1

4
2
,0

0
0
 

  
  

  
5
5
,3

0
5
,9

0
0

.0
0
 

1
7
%

  
  

  
  

  
3
9
,0

9
8

,8
0
0
 

  
  

1
,9

5
4
,9

4
0
.0

0
 

3
.0

0
   

   
   

   
   

   
   

   
   

$
1

,2
8

3
,0

4
0

$
1

2
,8

3
0

,4
0

0
$

1
7

,8
9

6
$

2
,9

8
3

S
T
E

E
L
E

 C
R

E
E

K
 H

A
R

B
O

R
  

  
  

  
  

4
6
8
 

  
  

1
2
 

1
3

  
  

  
  

  
  

5
,7

2
2
,4

2
4
 

  
  

  
  

  
9
7
6
,3

8
3
.8

0
 

1
7
%

  
  

  
  

  
  

  
 6

9
0
,2

6
3
 

  
  

  
  

 3
4

,5
1
3
.1

3
 

0
.6

0
   

   
   

   
   

   
   

   
   

$
1

1
0

,8
8

0
$

1
,1

0
8

,8
0

0
$

8
7

,6
0

0
$

8
2

7
,0

6
7

P
E

N
E

L
O

P
E

 W
S

C
  

  
  

  
  

1
9
8
 

  
  

  
2

 
4
7

  
  

  
  

  
  

6
,0

5
7
,8

0
0
 

  
  

  
  

1
,0

3
8
,3

5
9
.2

6
 

1
7
%

  
  

  
  

  
  

  
 7

3
5
,4

6
9
 

  
  

  
  

 3
6

,7
7
3
.4

6
 

0
.1

0
   

   
   

   
   

   
   

   
   

$
4

2
,7

6
8

$
4

2
7

,6
8

0
$

3
1

,7
1

2
$

2
8

1
,0

0
0

C
IT

Y
 O

F
 A

B
B

O
T
T

  
  

  
  

  
3
5
6
 

  
  

  
5

 
4
4

  
  

  
  

  
2
0
,3

4
6
,5

3
0
 

  
  

  
  

3
,5

1
8
,1

0
0
.0

0
 

1
7
%

  
  

  
  

  
  

2
,5

0
0
,7

7
4
 

  
  

  
 1

2
5
,0

3
8
.6

8
 

0
.2

5
   

   
   

   
   

   
   

   
   

$
1

0
6

,9
2

0
$

1
,0

6
9

,2
0

0
$

2
3

,3
1

6
$

6
0

,7
6

1
B

L
A

IR
 W

S
C

  
  

  
  

  
9
6
6
 

  
 2

9
0
 

1
  

  
  

  
  

1
5
,6

1
6
,0

0
0
 

  
  

  
  

2
,7

1
6
,5

5
0
.0

0
 

1
7
%

  
  

  
  

  
  

1
,9

3
5
,7

5
0
 

  
  

  
  

 9
6

,7
8
7
.5

0
 

1
4

.5
0

   
   

   
   

   
   

   
   

$
2

,6
7

9
,6

0
0

$
2

6
,7

9
6

,0
0

0
$

7
5

4
,8

9
7

$
2

,5
4

1
,4

8
6

M
U

L
T
I-
C

O
U

N
T
Y

 W
S

C
  

  
  

 3
,5

7
6
 

  
 4

0
0
 

3
  

  
  

  
  

8
5
,7

8
9
,0

0
0
 

  
  

  
1
5
,1

1
5
,0

0
0

.0
0
 

1
8
%

  
  

  
  

  
1
0
,8

2
5

,5
5
0
 

  
  

  
 5

4
1
,2

7
7
.5

0
 

2
0

.0
0

   
   

   
   

   
   

   
   

$
3

,6
9

6
,0

0
0

$
3

6
,9

6
0

,0
0

0
$

1
8

6
,1

8
7

$
1

1
2

,0
8

5
L
E

R
O

Y
 T

O
U

R
S

 G
E

R
A

L
D

 W
S

C
  

  
  

 1
,5

5
7
 

  
  

3
5
 

1
4

  
  

  
  

  
4
8
,0

0
8
,7

1
0
 

  
  

  
  

8
,5

8
0
,2

5
0
.0

0
 

1
8
%

  
  

  
  

  
  

6
,1

7
9
,8

1
5
 

  
  

  
 3

0
8
,9

9
0
.7

3
 

1
.7

5
   

   
   

   
   

   
   

   
   

$
3

2
3

,4
0

0
$

3
,2

3
4

,0
0

0
$

2
8

,5
3

9
$

3
0

,0
9

6
C

IT
Y

 O
F

 M
A

L
O

N
E

  
  

  
  

  
2
6
4
 

  
  

  
2

 
6
3

  
  

  
  

  
  

9
,9

7
3
,8

7
3
 

  
  

  
  

1
,7

8
7
,9

7
0
.6

3
 

1
8
%

  
  

  
  

  
  

1
,2

8
9
,2

7
7
 

  
  

  
  

 6
4

,4
6
3
.8

5
 

0
.1

0
   

   
   

   
   

   
   

   
   

$
4

2
,7

6
8

$
4

2
7

,6
8

0
$

1
8

,0
9

0
$

9
1

,4
4

1
A

R
M

S
T
R

O
N

G
 W

S
C

  
  

  
 2

,5
2
6
 

  
  

9
0
 

9
  

  
  

  
1
0
5
,3

1
9
,0

0
0
 

  
  

  
1
8
,8

8
2
,9

6
0

.0
0
 

1
8
%

  
  

  
  

  
1
3
,6

1
7

,0
1
0
 

  
  

  
 6

8
0
,8

5
0
.5

0
 

4
.5

0
   

   
   

   
   

   
   

   
   

$
8

3
1

,6
0

0
$

8
,3

1
6

,0
0

0
$

3
3

,3
0

4
$

1
5

,9
3

9
R

O
B

E
R

T
S

O
N

 C
O

U
N

T
Y

 W
S

C
  

  
  

 2
,6

7
0
 

  
 2

7
0
 

4
  

  
  

  
1
0
8
,4

3
7
,4

4
9
 

  
  

  
1
9
,6

6
0
,1

6
5

.6
0
 

1
8
%

  
  

  
  

  
1
4
,2

3
8

,2
9
3
 

  
  

  
 7

1
1
,9

1
4
.6

6
 

1
3

.5
0

   
   

   
   

   
   

   
   

$
2

,4
9

4
,8

0
0

$
2

4
,9

4
8

,0
0

0
$

9
5

,5
5

3
$

4
3

,7
3

6
R

O
S

S
 W

S
C

  
  

  
 2

,3
8
8
 

  
  

6
9
 

1
2

  
  

  
  

  
7
6
,0

4
1
,4

1
0
 

  
  

  
1
3
,9

9
7
,5

6
0

.0
0
 

1
8
%

  
  

  
  

  
1
0
,1

9
5

,4
9
0
 

  
  

  
 5

0
9
,7

7
4
.4

8
 

3
.4

5
   

   
   

   
   

   
   

   
   

$
6

3
7

,5
6

0
$

6
,3

7
5

,6
0

0
$

3
4

,1
0

2
$

2
1

,7
9

8
S

A
N

T
O

 S
U

D
  

  
  

 2
,5

5
0
 

  
 1

0
3
 

8
  

  
  

  
  

7
7
,4

1
4
,1

0
0
 

  
  

  
1
4
,4

7
0
,4

6
4

.7
5
 

1
9
%

  
  

  
  

  
1
0
,5

9
9

,7
6
0
 

  
  

  
 5

2
9
,9

8
7
.9

9
 

5
.1

5
   

   
   

   
   

   
   

   
   

$
9

5
1

,7
2

0
$

9
,5

1
7

,2
0

0
$

4
8

,9
6

4
$

3
0

,1
0

5
C

E
N

T
R

A
L
 W

A
S

H
IN

G
T
O

N
 C

O
U

N
T
Y

 W
S

C
  

  
  

 2
,0

4
9
 

  
  

9
6
 

7
  

  
  

  
  

5
9
,7

0
4
,9

5
0
 

  
  

  
1
1
,1

9
7
,5

4
0

.0
0
 

1
9
%

  
  

  
  

  
  

8
,2

1
2
,2

9
3
 

  
  

  
 4

1
0
,6

1
4
.6

3
 

4
.8

0
   

   
   

   
   

   
   

   
   

$
8

8
7

,0
4

0
$

8
,8

7
0

,4
0

0
$

5
8

,9
0

4
$

4
6

,7
4

5
C

IT
Y

 O
F

 C
E

D
A

R
 P

A
R

K
  

  
 5

7
,5

3
3
 

  
 3

2
0
 

5
9

  
  

 3
,7

7
6
,2

3
5

,0
0
0
 

  
  

7
1
4
,6

1
3
,8

0
0
.0

0
 

1
9
%

  
  

  
  

5
2

5
,8

0
2
,0

5
0
 

  
2
6
,2

9
0
,1

0
2
.5

0
 

1
6

.0
0

   
   

   
   

   
   

   
   

$
6

,8
4

2
,8

8
0

$
6

8
,4

2
8

,8
0

0
$

7
,0

9
7

$
8

8
S

T
E

P
H

E
N

S
 R

E
G

IO
N

A
L
 S

U
D

  
  

  
 3

,1
3
2
 

  
 2

5
0
 

6
  

  
  

  
1
0
2
,7

1
4
,9

3
9
 

  
  

  
1
9
,9

9
8
,8

5
8

.4
3
 

1
9
%

  
  

  
  

  
1
4
,8

6
3

,1
1
1
 

  
  

  
 7

4
3
,1

5
5
.5

7
 

1
2

.5
0

   
   

   
   

   
   

   
   

$
2

,3
1

0
,0

0
0

$
2

3
,1

0
0

,0
0

0
$

8
4

,7
5

6
$

3
7

,1
6

3
D

O
G

 R
ID

G
E

 W
S

C
  

  
  

 4
,4

2
8
 

  
  

  
6

 
2
4
6

  
  

  
  

1
8
6
,8

2
8
,6

2
0
 

  
  

  
3
6
,8

0
9
,9

9
0

.0
0
 

2
0
%

  
  

  
  

  
2
7
,4

6
8

,5
5
9
 

  
  

1
,3

7
3
,4

2
7
.9

5
 

0
.3

0
   

   
   

   
   

   
   

   
   

$
1

2
8

,3
0

4
$

1
,2

8
3

,0
4

0
$

2
,5

4
7

$
6

0
4

W
E

S
T
 B

E
L
L
 C

O
U

N
T
Y

 W
S

C
  

  
  

 3
,8

0
0
 

  
  

6
7
 

1
9

  
  

  
  

2
0
5
,2

7
2
,2

4
2
 

  
  

  
4
0
,5

3
9
,8

7
2

.9
2
 

2
0
%

  
  

  
  

  
3
0
,2

7
6

,2
6
1
 

  
  

1
,5

1
3
,8

1
3
.0

4
 

3
.3

5
   

   
   

   
   

   
   

   
   

$
6

1
9

,0
8

0
$

6
,1

9
0

,8
0

0
$

1
1

,1
5

1
$

2
,4

0
0

C
IT

Y
 O

F
 A

S
P

E
R

M
O

N
T

  
  

  
 1

,0
0
0
 

  
  

6
0
 

1
0

  
  

  
  

  
7
9
,2

2
8
,0

0
0
 

  
  

  
1
5
,8

4
5
,4

1
3

.6
7
 

2
0
%

  
  

  
  

  
1
1
,8

8
4

,0
1
4
 

  
  

  
 5

9
4
,2

0
0
.6

8
 

3
.0

0
   

   
   

   
   

   
   

   
   

$
5

5
4

,4
0

0
$

5
,5

4
4

,0
0

0
$

2
5

,4
4

1
$

1
3

,9
5

1
W

O
O

D
R

O
W

 O
S

C
E

O
L
A

 W
S

C
 P

L
E

A
S

A
N

T
 V

W
  

  
  

 1
,2

7
8
 

  
 1

0
0
 

4
  

  
  

  
  

3
6
,2

0
0
,3

9
6
 

  
  

  
  

7
,3

2
6
,6

0
4
.3

9
 

2
0
%

  
  

  
  

  
  

5
,5

1
6
,5

8
5
 

  
  

  
 2

7
5
,8

2
9
.2

3
 

5
.0

0
   

   
   

   
   

   
   

   
   

$
9

2
4

,0
0

0
$

9
,2

4
0

,0
0

0
$

9
1

,3
4

2
$

1
0

7
,9

0
7

C
IT

Y
 O

F
 M

E
X
IA

  
  

 1
0
,0

8
0
 

  
  

8
5
 

3
2

  
  

  
  

4
3
7
,8

1
4
,0

0
0
 

  
  

  
8
9
,7

8
7
,5

3
0

.0
0
 

2
1
%

  
  

  
  

  
6
7
,8

9
6

,8
3
0
 

  
  

3
,3

9
4
,8

4
1
.5

0
 

4
.2

5
   

   
   

   
   

   
   

   
   

$
7

8
5

,4
0

0
$

7
,8

5
4

,0
0

0
$

6
,3

0
8

$
6

0
5

C
IT

Y
 O

F
 C

O
M

A
N

C
H

E
  

  
  

 4
,4

8
2
 

  
 2

5
0
 

7
  

  
  

  
1
6
3
,8

8
8
,6

5
7
 

  
  

  
3
4
,4

1
6
,4

3
2

.7
8
 

2
1
%

  
  

  
  

  
2
6
,2

2
2

,0
0
0
 

  
  

1
,3

1
1
,1

0
0
.0

0
 

1
2

.5
0

   
   

   
   

   
   

   
   

$
2

,3
1

0
,0

0
0

$
2

3
,1

0
0

,0
0

0
$

4
8

,0
4

1
$

1
1

,9
4

0
C

IT
Y

 O
F

 H
A

S
K

E
L
L

  
  

  
 3

,1
0
6
 

  
  

4
8
 

3
1

  
  

  
  

1
6
2
,1

3
7
,5

0
0
 

  
  

  
3
4
,3

5
0
,4

8
9

.6
7
 

2
1
%

  
  

  
  

  
2
6
,2

4
3

,6
1
5
 

  
  

1
,3

1
2
,1

8
0
.7

3
 

2
.4

0
   

   
   

   
   

   
   

   
   

$
4

4
3

,5
2

0
$

4
,4

3
5

,2
0

0
$

9
,2

1
6

$
2

,2
8

9
C

IT
Y

 O
F

 I
T
A

S
C

A
  

  
  

 1
,8

7
5
 

  
  

  
9

 
6
9

  
  

  
  

  
6
1
,0

5
2
,4

3
4
 

  
  

  
1
3
,0

5
7
,9

8
7

.3
9
 

2
1
%

  
  

  
  

  
1
0
,0

0
5

,3
6
6
 

  
  

  
 5

0
0
,2

6
8
.2

9
 

0
.4

5
   

   
   

   
   

   
   

   
   

$
1

9
2

,4
5

6
$

1
,9

2
4

,5
6

0
$

1
0

,4
9

0
$

6
,8

3
3

E
L
M

 C
R

E
E

K
 W

S
C

  
  

  
 4

,1
7
0
 

  
 2

2
5
 

6
  

  
  

  
1
4
3
,5

6
9
,0

1
0
 

  
  

  
3
1
,1

2
5
,3

5
0

.0
0
 

2
2
%

  
  

  
  

  
2
3
,9

4
6

,9
0
0
 

  
  

1
,1

9
7
,3

4
4
.9

8
 

1
1

.2
5

   
   

   
   

   
   

   
   

$
2

,0
7

9
,0

0
0

$
2

0
,7

9
0

,0
0

0
$

4
7

,3
4

5
$

1
2

,8
8

5
P

O
S

T
 O

A
K

 S
U

D
  

  
  

 2
,5

0
0
 

  
 3

5
0
 

2
  

  
  

  
1
1
3
,0

5
5
,0

0
0
 

  
  

  
2
4
,5

8
9
,3

2
6

.5
3
 

2
2
%

  
  

  
  

  
1
8
,9

3
6

,5
7
7
 

  
  

  
 9

4
6
,8

2
8
.8

3
 

1
7

.5
0

   
   

   
   

   
   

   
   

$
3

,2
3

4
,0

0
0

$
3

2
,3

4
0

,0
0

0
$

9
3

,1
3

3
$

3
2

,0
5

2
C

H
A

L
K

 B
L
U

F
F

 W
S

C
  

  
  

 3
,4

3
8
 

  
  

4
7
 

2
4

  
  

  
  

1
1
9
,9

8
1
,8

1
8
 

  
  

  
2
6
,4

3
8
,1

3
2

.5
7
 

2
2
%

  
  

  
  

  
2
0
,4

3
9

,0
4
2
 

  
  

1
,0

2
1
,9

5
2
.0

8
 

2
.3

5
   

   
   

   
   

   
   

   
   

$
4

3
4

,2
8

0
$

4
,3

4
2

,8
0

0
$

1
1

,5
8

7
$

3
,6

9
5

F
IL

E
S

 V
A

L
L
E

Y
 W

S
C

  
  

  
 3

,0
2
4
 

  
 2

0
6
 

5
  

  
  

  
2
0
0
,7

2
5
,0

0
0
 

  
  

  
4
4
,7

8
3
,0

0
5

.0
0
 

2
2
%

  
  

  
  

  
3
4
,7

4
6

,7
5
5
 

  
  

1
,7

3
7
,3

3
7
.7

5
 

1
0

.3
0

   
   

   
   

   
   

   
   

$
1

,9
0

3
,4

4
0

$
1

9
,0

3
4

,4
0

0
$

2
9

,8
7

4
$

5
,6

0
3

C
E

D
A

R
 C

R
E

E
K

 W
A

T
E

R
 S

Y
S

T
E

M
  

  
  

 4
,0

8
6
 

  
  

8
3
 

1
6

  
  

  
  

1
1
2
,1

2
5
,5

6
9
 

  
  

  
2
5
,2

3
4
,1

8
5

.1
6
 

2
3
%

  
  

  
  

  
1
9
,6

2
7

,9
0
7
 

  
  

  
 9

8
1
,3

9
5
.3

4
 

4
.1

5
   

   
   

   
   

   
   

   
   

$
7

6
6

,9
2

0
$

7
,6

6
9

,2
0

0
$

2
1

,3
0

8
$

7
,0

7
5

H
IL

L
T
O

P
 W

S
C

  
  

  
  

  
8
5
5
 

  
  

3
5
 

8
  

  
  

  
  

2
6
,2

6
2
,6

0
0
 

  
  

  
  

5
,9

2
6
,4

4
1
.0

0
 

2
3
%

  
  

  
  

  
  

4
,6

1
3
,3

1
1
 

  
  

  
 2

3
0
,6

6
5
.5

5
 

1
.7

5
   

   
   

   
   

   
   

   
   

$
3

2
3

,4
0

0
$

3
,2

3
4

,0
0

0
$

3
8

,2
2

9
$

5
4

,0
0

5
J
O

N
A

H
 W

A
T
E

R
 S

U
D

  
  

 1
3
,9

5
8
 

  
 3

9
0
 

1
3

  
  

  
  

5
8
9
,5

7
0
,0

0
0
 

  
  

1
3
3
,7

9
0
,0

0
0
.0

0
 

2
3
%

  
  

  
  

1
0

4
,3

1
1
,5

0
0
 

  
  

5
,2

1
5
,5

7
5
.0

0
 

1
9

.5
0

   
   

   
   

   
   

   
   

$
3

,6
0

3
,6

0
0

$
3

6
,0

3
6

,0
0

0
$

1
8

,8
4

0
$

1
,1

7
7

F
O

R
T
 B

E
L
K

N
A

P
 W

S
C

  
  

  
 6

,1
5
6
 

  
 7

5
0
 

3
  

  
  

  
1
8
6
,0

2
5
,0

0
0
 

  
  

  
4
2
,2

8
4
,6

3
0

.0
0
 

2
3
%

  
  

  
  

  
3
2
,9

8
3

,3
8
0
 

  
  

1
,6

4
9
,1

6
9
.0

0
 

3
7

.5
0

   
   

   
   

   
   

   
   

$
6

,9
3

0
,0

0
0

$
6

9
,3

0
0

,0
0

0
$

1
1

4
,5

7
9

$
2

2
,6

3
9

C
E

G
O

 D
U

R
A

N
G

O
 W

S
C

  
  

  
  

  
8
7
0
 

  
 1

1
9
 

3
  

  
  

  
  

5
0
,9

6
8
,3

9
7
 

  
  

  
1
1
,7

3
1
,7

3
6

.0
0
 

2
3
%

  
  

  
  

  
  

9
,1

8
3
,3

1
6
 

  
  

  
 4

5
9
,1

6
5
.8

1
 

5
.9

5
   

   
   

   
   

   
   

   
   

$
1

,0
9

9
,5

6
0

$
1

0
,9

9
5

,6
0

0
$

6
5

,2
9

6
$

4
6

,3
3

8
C

E
D

A
R

 S
H

O
R

E
S

 W
A

T
E

R
 C

O
R

P
O

R
A

T
IO

N
  

  
  

  
  

6
3
6
 

  
  

  
7

 
3
0

  
  

  
  

  
  

9
,3

7
9
,1

0
0
 

  
  

  
  

2
,1

7
7
,7

7
3
.4

7
 

2
3
%

  
  

  
  

  
  

1
,7

0
8
,8

1
8
 

  
  

  
  

 8
5

,4
4
0
.9

2
 

0
.3

5
   

   
   

   
   

   
   

   
   

$
6

4
,6

8
0

$
6

4
6

,8
0

0
$

2
0

,6
4

2
$

7
8

,7
2

2
W

H
IT

E
 R

O
C

K
 W

S
C

 2
 F

O
R

E
S

T
 G

L
A

D
E

  
  

  
 1

,6
3
2
 

  
  

3
9
 

1
4

  
  

  
  

  
4
6
,2

9
6
,0

0
0
 

  
  

  
1
1
,0

6
6
,0

0
0

.0
0
 

2
4
%

  
  

  
  

  
  

8
,7

5
1
,2

0
0
 

  
  

  
 4

3
7
,5

6
0
.0

0
 

1
.9

5
   

   
   

   
   

   
   

   
   

$
3

6
0

,3
6

0
$

3
,6

0
3

,6
0

0
$

2
2

,4
5

6
$

1
6

,7
2

3
C

IT
Y

 O
F

 T
O

L
A

R
  

  
  

  
  

9
5
4
 

  
  

1
0
 

3
2

  
  

  
  

  
2
8
,1

1
7
,5

5
1
 

  
  

  
  

6
,7

3
0
,6

2
4
.4

8
 

2
4
%

  
  

  
  

  
  

5
,3

2
4
,7

4
7
 

  
  

  
 2

6
6
,2

3
7
.3

5
 

0
.5

0
   

   
   

   
   

   
   

   
   

$
9

2
,4

0
0

$
9

2
4

,0
0

0
$

9
,4

6
3

$
1

1
,5

8
2

C
IT

Y
 O

F
 C

A
R

B
O

N
  

  
  

  
  

6
6
0
 

  
  

1
7
 

1
3

  
  

  
  

  
1
6
,0

7
5
,0

5
0
 

  
  

  
  

3
,8

7
9
,3

3
2
.4

2
 

2
4
%

  
  

  
  

  
  

3
,0

7
5
,5

8
0
 

  
  

  
 1

5
3
,7

7
9
.0

0
 

0
.8

5
   

   
   

   
   

   
   

   
   

$
1

5
7

,0
8

0
$

1
,5

7
0

,8
0

0
$

2
7

,8
5

2
$

5
9

,0
1

8
E

A
S

T
 B

E
L
L
 W

S
C

  
  

  
 3

,5
0
0
 

  
 4

7
5
 

2
  

  
  

  
1
0
8
,9

3
0
,1

5
4
 

  
  

  
2
6
,3

2
6
,7

4
1

.3
0
 

2
4
%

  
  

  
  

  
2
0
,8

8
0

,2
3
4
 

  
  

1
,0

4
4
,0

1
1
.6

8
 

2
3

.7
5

   
   

   
   

   
   

   
   

$
4

,3
8

9
,0

0
0

$
4

3
,8

9
0

,0
0

0
$

1
1

4
,6

3
0

$
3

5
,7

7
8

C
IT

Y
 O

F
 M

E
R

K
E

L
  

  
  

 2
,8

4
2
 

  
  

2
9
 

4
2

  
  

  
  

1
0
0
,6

5
7
,0

0
0
 

  
  

  
2
4
,4

5
6
,9

1
0

.1
6
 

2
4
%

  
  

  
  

  
1
9
,4

2
4

,0
6
0
 

  
  

  
 9

7
1
,2

0
3
.0

1
 

1
.4

5
   

   
   

   
   

   
   

   
   

$
6

2
0

,1
3

6
$

6
,2

0
1

,3
6

0
$

1
7

,4
1

1
$

5
,8

4
1

C
IT

Y
 O

F
 G

O
R

E
E

  
  

  
  

  
3
2
1
 

  
  

1
0
 

1
0

  
  

  
  

  
1
0
,9

7
2
,7

0
0
 

  
  

  
  

2
,6

8
7
,4

3
8
.5

0
 

2
4
%

  
  

  
  

  
  

2
,1

3
8
,8

0
4
 

  
  

  
 1

0
6
,9

4
0
.1

8
 

0
.5

0
   

   
   

   
   

   
   

   
   

$
9

2
,4

0
0

$
9

2
4

,0
0

0
$

2
3

,5
6

0
$

7
1

,7
8

7



 

 
HDR Engineering, Inc. 4401 West Gate Blvd. 

Suite 400 
Austin, TX 78745 

Phone (512) 912-5192 
Fax (512) 912-5158 
www.hdrinc.com 

Page 5 of 5 

 

 

Table 1 – Summary of Brazos G Water Loss Audit and Estimated Savings and Costs with Pipe 

Replacement Program (concluded) 
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