Capital Cost ($)

Figure 3-1
Preoxidation - 1.5 mg/L Permanganate
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O&M Cost ($)

Figure 3-2
Preoxidation - 1.5 mg/L Permanganate
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Capital Cost ($)

Figure 3-3
Preoxidation - 3.0 mg/L Permanganate
Capital Costs
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O&M Cost ($)

Figure 3-4
Preoxidation - 3.0 mg/L Permanganate
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Capital Cost ($)

Figure 3-5
Preoxidation - 5.0 mg/L Permanganate
Capital Costs
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O&M Cost ($)

Figure 3-6
Preoxidation - 5.0 mg/L Permanganate

O&M Costs
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Capital Cost ($)

Figure 3-7
Preoxidation - 1.5 mg/L Chlorine
Capital Costs
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O&M Cost ($)

Figure 3-8
Preoxidation - 1.5 mg/L Chlorine

O&M Costs
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Capital Cost ($)

Figure 3-9
Preoxidation - 3.0 mg/L Chlorine
Capital Costs
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O&M Cost ($)

Figure 3-10
Preoxidation - 3.0 mg/L Chlorine

O&M Costs
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Capital Cost ($)

Figure 3-11
Preoxidation - 5.0 mg/L Chlorine
Capital Costs
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O&M Cost ($)

Figure 3-12
Preoxidation - 5.0 mg/L Chlorine

O&M Costs
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Capital Cost ($)

Figure 3-13
Coagulation/Filtration

Capital Cost - 95 Percent Removal
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O&M Cost ($/yr)

O&M Cost - 95 Percent Removal

Figure 3-14

Coagulation/Filtration
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Capital Cost ($)

Figure 3-15

~ Coagulation/Filtration
Capital Cost - 80 Percent Removal
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O&M Cost ($/yr)

Figure 3-16
Coagulation/Filtration

O&M Cost - 80 Percent Removal
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Capital Cost ($)

Figure 3-17
Coagulation/Filtration

Capital Cost - 50 Percent Removal
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O&M Cost ($/yr)

Figure 3-18
Coagulation/Filtration
O&M Cost - 50 Percent Removal
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Capital Cost ($)

Figure 3-19
Coagulation/Filtration

Capital Cost - 30 Percent Removal
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O&M Cost ($/yr)

Figure 3-20
Coagulation/Filtration
O&M Cost - 30 Percent Removal
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Capital Cost ($)

Figure 3-21

Enhanced Coagulation
Capital Cost - Additional 45 Percent Removal (95 Percent Total Removal)
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O&M Cost ($/yr)

Enhanced Coagulation
O&M - Additional 45 Percent Removal (95 Percent Total Removal)

Figure 3-22
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Capital Cost ($)

Capital Cost - Additional 30 Percent Removal (80 Percent Total Removal)

Figure 3-23

Enhanced Coagulation
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O&M Cost ($/yr)

Figure 3-24
Enhanced Coagulation
O&M - Additional 30 Percent Removal (80 Percent Total Removal)
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Capital Cost ($)

Figure 3-25
Direct Filtration

Capital Cost - 90 Percent Removal
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O&M Cost ($/yr)

Figure 3-26

Direct Filtration
O&M Cost - 90 Percent Removal
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Capital Cost ($)
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Figure 3-27
Direct Filtration
Capital Cost - 80 Percent Removal
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O&M Cost ($/yr)

Figure 3-28
Direct Filtration
O&M Cost - 80 Percent Removal
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Capital Cost ($)

Figure 3-29

Direct Filtration

Capital Cost - 50 Percent Removal
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O&M Cost ($/yr)

Figure 3-30
Direct Filtration
O&M Cost - 50 Percent Removal
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Capital Cost ($)

Figure 3-31
Direct Filtration
Capital Cost - 30 Percent Removal
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O&M Cost ($/yr)

Figure 3-32
Direct Filtration
O&M Cost - 30 Percent Removal
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Capital Cost ($)

Figure 3-33
Coagulation Assisted Microfiltration
Capital Cost - 90 Percent Removal
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O&M Cost ($/yr)

Figure 3-34
Coagulation Assisted Microfiltration
O&M Cost - 90 Percent Removal
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Capital Cost ($)

Figure 3-35
Coagulation Assisted Microfiltration
Capital Cost - 80 Percent Removal
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O&M Cost ($/yr)

Figure 3-36
Coagulation Assisted Microfiltration
O&M Cost - 80 Percent Removal
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Capital Cost ($)

Figure 3-37

Coagulation Assisted Microfiltration
Capital Cost - 50 Percent Removal
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O&M Cost ($/yr)

Figure 3-38
Coagulation Assisted Microfiltration
O&M Cost - 50 Percent Removal
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Capital Cost ($)

Coagulation Assisted Microfiltration
Capital Cost - 30 Percent Removal

Figure 3-39
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O&M Cost ($/yr)

Figure 3-40
Coagulation Assisted Microfiltration
O&M Cost - 30 Percent Removal
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Capital Cost ($)

Figure 3-41
Lime Softening

Capital Cost - 90 Percent Removal
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O&M Cost ($/yr)

Figure 3-42
Lime Softening
O&M Cost - 90 Percent Removal
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Capital Cost ($)

Figure 3-43

Lime Softening
Capital Cost - 80 Percent Removal
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O&M Cost ($/yr)

Figure 3-44
Lime Softening
O&M Cost - 80 Percent Removal
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Capital Cost ($)

Figure 3-45
Lime Softening
Capital Cost - 50 Percent Removal
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O&M Cost ($/yr)

Figure 3-46
Lime Softening
O&M Cost - 50 Percent Removal
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Capital Cost ($)

Figure 3-47
Lime Softening

Capital Cost - 30 Percent Removal
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O&M Cost ($/yr)

Figure 3-48
Lime Softening
O&M Cost - 30 Percent Removal
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Capital Cost ($)

Figure 3-49

Enhanced Lime Softening
Capital Cost - Additional 40 Percent Removal (90 Percent Total Removal)
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O&M Cost ($/yr)

Figure 3-50
Enhanced Lime Softening
O&M - Additional 40 Percent Removal (90 Percent Total Removal)
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Capital Cost ($)

$100,000,000

Figure 3-51
Enhanced Lime Softening
Capital Cost - Additional 30 Percent Removal (80 Percent Total Removal)
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O&M Cost ($/yr)

Figure 3-52
Enhanced Lime Softening
O&M - Additional 30 Percent Removal (80 Percent Total Removal)
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Capital Cost ($)

Figure 3-53
Activated Alumina
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O&M Cost ($/yr)

Figure 3-54
Activated Alumina

O&M Costs - 500 BV
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O&M Cost ($/yr)

Figure 3-55
Activated Alumina
O&M Costs - 2000 BV
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O&M Cost ($/yr)

Figure 3-56
Activated Alumina
O&M Costs - 5000 BV
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O&M Cost ($/yr)

Figure 3-57
Activated Alumina
O&M Costs - 10000 BV
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O&M Cost ($/yr)

Figure 3-58

Activated Alumina

O&M Costs - 25000 BV
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O&M Cost ($/yr)

Figure 3-59
Activated Alumina
O&M Costs - 50000 BV
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Graphs 3-60 through 3-64 are not available electronically.
Please contact Jeff Kempic (202 260 9567 or kempic.jeffrey@epa.gov) for more information.



Capital Cost ($)

Figure 3-65
lon Exchange
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O&M Cost ($/yr)

O&M Costs - 300 BV

Figure 3-66
lon Exchange
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O&M Cost ($/yr)

O&M Costs - 500 BV

Figure 3-67
lon Exchange
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O&M Cost ($/yr)

Figure 3-68
lon Exchange
O&M Costs - 700 BV
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O&M Cost ($/yr)

Figure 3-69
lon Exchange
O&M Costs - 1500 BV
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O&M Cost ($/yr)

Figure 3-70
lon Exchange
O&M Costs - 2500 BV
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Capital Cost ($)

Figure 3-71
Ultrafiltration
Capital Cost - 65 Percent Removal

$1,000,000,000

y = 434742x
R?=1
$100,000,000 |y = 464223x + 827068 7
7
y = -204240° + 1397624 + 187907 P
R?=1 /'
$10,000,000 A
7
|y = 1528588x + 131007 //'
$1,000,000 ar
-y = 2404764x + 43479 7
L] R?=1 | ||
"‘/
7 ~
$100,000 )
-l
$10,000
0.01 0.1 1 10 100

Design Flow (mgd)

1000



O&M Cost ($/yr)

Figure 3-72
Ultrafiltration
O&M Cost - 65 Percent Removal
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Figure 3-73
Ultrafiltration
Capital Cost - 50 Percent Removal
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O&M Cost ($/yr)

Figure 3-74
Ultrafiltration

O&M Cost - 50 Percent Removal
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Figure 3-75
Ultrafiltration

$1.000.000.000 Capital Cost - 30 Percent Removal
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O&M Cost ($/yr)

Figure 3-76
Ultrafiltration
O&M Cost - 30 Percent Removal
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Capital Cost ($)

Figure 3-76
Nanofiltration

Capital Cost - 90 Percent Removal

$1,000,000,000

y = 965730x
R*’=1
[y = 883690x + 893965
1//
$100,000,000
/'
y =-323217x" + 2339212x - 52874 g
R*’=1 /
$10,000,000
y = 1673445x + 38313| >
J 7
/,
-
—
$1.000,000 y = 17043869x° + 215457x + 13673 o
’ ’ R*’=1
| il
/’
$100,000 /
d
-
/
$10,000
0.01 0.1 1 10 100

Design Flow (mgd)

1000



O&M Cost ($/yr)

Figure 3-77
Nanofiltration
O&M Cost - 90 Percent Removal
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Capital Cost ($)

Figure 3-78
Nanofiltration
Capital Cost - 80 Percent Removal
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O&M Cost ($/yr)

Figure 3-79
Nanofiltration
O&M Cost - 80 Percent Removal
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Capital Cost ($)

Figure 3-80
Nanofiltration

Capital Cost - 50 Percent Removal
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O&M Cost ($/yr)

Figure 3-81
Nanofiltration

O&M Cost - 50 Percent Removal
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Capital Cost ($)

Figure 3-82
Nanofiltration
Capital Cost - 30 Percent Removal

$1,000,000,000

y = 470370x
R?=1 )
$100,000,000 y = 452118x + 182518 .
y
)
7
y = -110823% + 765696x - 20237 o
R?=1 /(
/
$10,000,000 ‘,{
|y = 815467x - 41754 ’//
/
$1,000,000 +—{Y= 1893763x” + 71819x + 13673 ,4/
(— R2=1 i
A
$100,000 J/
II
,(I
Pl
$10,000
0.01 0.1 1 10 100 1000

Design Flow (mgd)



O&M Cost ($/yr)

Figure 3-83
Nanofiltration
O&M Cost - 30 Percent Removal
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Capital Cost ($)

Figure 3-84
Reverse Osmosis

Capital Cost - 95 Percent Removal
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O&M Cost ($/yr)

Figure 3-85
Reverse Osmosis
O&M Cost - 95 Percent Removal
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Capital Cost ($)

Figure 3-86
Reverse Osmosis
Capital Cost - 80 Percent Removal
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O&M Cost ($/yr)

Figure 3-87
Reverse Osmosis
O&M Cost - 80 Percent Removal

$100,000,000 T I ——
[ 1] | | | [ 11 }
y = -2x% + 311872x + 550829 /
R?=1 il /
/
/’
/
$10,000,000
y = 418959 + 68908i
Ve
w
y = -225304x2 + 633405x + 20907 //
$1,000,000 ot
.4
7/
y = 536889 + 27541 )
) el
$100.000 y = -18074518x2 + 1466006x + 16108 /
’ R?=1
[
o /"
r”"’—
$10,000
0.001 0.01 0.1 1 10 100 1000

Average Flow (mgd)



Capital Cost ($)

Figure 3-88
Reverse Osmosis
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O&M Cost ($/yr)
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Figure 3-89

Reverse Osmosis

O&M Cost - 50 Percent Removal
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Capital Cost ($)
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Figure 3-90
Reverse Osmosis
Capital Cost - 30 Percent Removal
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O&M Cost ($/yr)

Figure 3-91

Reverse Osmosis
O&M Cost - 30 Percent Removal
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Capital Cost ($)
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Figure 3-92
Greensand Filtration
Capital Costs - 90 Percent Removal
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O&M Cost ($/yr)
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Figure 3-93
Greensand Filtration
O&M Costs - 90 Percent Removal
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Figure 3-94
Greensand Filtration

Capital Costs - 80 Percent Removal
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Figure 3-95
Greensand Filtration
O&M Costs - 80 Percent Removal
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Greensand Filtration

Capital Costs - 50 Percent Removal
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Figure 3-97

Greensand Filtration
O&M Costs - 50 Percent Removal
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Figure 3-99

Greensand Filtration
O&M Costs - 30 Percent Removal
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Figure 3-100
Comparison of Capital Cost Estimates
Coagulation/Filtration
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Figure 3-101
Comparison of O&M Cost Estimates
Coagulation/Filtration
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Figure 3-102
Comparison of Capital Cost Estimates
Direct Filtration
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Figure 3-103
Comparison of O&M Cost Estimates
Direct Filtration
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Figure 3-104
Comparison of Capital Cost Estimates
Lime Softening
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Figure 3-105
Comparison of O&M Cost Estimates
Lime Softening
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Figure 3-106

Comparison of Capital Cost Estimates

Activated Alumina
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Figure 3-107

Comparison of O&M Cost Estimates

Activated Alumina
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Figure 3-108
Comparison of Capital Cost Estimates
lon Exchange
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Figure 3-109
Comparison of O&M Cost Estimates
lon Exchange
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Figure 3-110
Comparison of Capital Cost Estimates
Nanofiltration
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Figure 3-111
Comparison of O&M Cost Estimates
Nanofiltration
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Figure 3-112
Comparison of Capital Cost Estimates
Ultrafiltration
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Figure 3-113
Comparison of O&M Cost Estimates
Ultrafiltration
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Figure 3-114
Comparison of Capital Cost Estimates
Reverse Osmosis
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Figure 3-115
Comparison of O&M Cost Estimates
Reverse Osmosis
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Graphs 5-1 through 5-3 are not available electronically.
Please contact Jeff Kempic (202 260 9567 or kempic.jeffrey@epa.gov) for more information.



