APPENDIX L
PUBLIC PARTICIPATION MEETING

APPENDIX M
CSO FLOW DATA FY2010-2013

APPENDIX N
COMPLETED CAPITAL CSO PROJECTS TO DATE

COMPLETED CAPITAL CSO / BACTERIA REDUCTION PROJECTS LIST
(through 2013)

COMBINED SEWER OVERFLOW (CSO) PROJECTS

CAPITAL EXPENSE

Post 1995
RWRA/Community

Redirection of Sanitary Flow Away From CSO Areas
1 Construction of the East Wastewater Plant
2 South Owensboro Pump Stations and Force Mains
3 East Treatment Plant Upgrade
4 Horse Fork Pump Station and Force Mains
5 Lower Horse Fork Interceptor (6 pump stations removed from CSS)
6 Veach Road Pump Station
7 Tennyson Drive Pump Station
8 Highway 60 West/Persimmon Ditch Extension
9 Avondale Force Main Redirection
10 Carter Road CSO Interceptor
11 Lafayette Force Main

$
$
$
$
$
$
$
$
$
$
$

11,000,000.00
6,900,000.00
4,068,781.00
2,222,648.00
3,597,233.00
25,000.00
30,000.00
3,297,041.00
135,334.00
143,763.00
156,666.00

$
$
$
$
$
$
$
$
$
$
$

1,229,000.00
989,000.00
2,040,000.00
254,794.00
1,236,000.00
608,000.00
5,823,000.00
118,000.00
1,060,000.00
2,724,000.00
3,500,000.00

1997
2004
2005
2006
2007
2008
2002
2012
2012
2006
2009
2010-2014

$
$
$
$
$
$
$
$
$

220,000.00
16,121,818.00
885,000.00
740,000.00
1,071,538.00
7,079,994.00
676,631.00
3,377,000.00
1,680,000.00

1997-2000
2001
2001
2001
2008
2008
2012
2013
2013

$
$
$
$
$
$
$
$
$
$
$
$

100,000.00
200,000.00
40,000.00
50,000.00
80,000.00
1,610,744.00
1,000,000.00
300,000.00
400,000.00
59,621.00
40,045.00
177,214.00

1991
1992
1998
1998-2006
2000
2002
2003
2003
2006
2006
2009
2009

1985
1986
1997
1997
1997
1998
1999
2001
2007
2012
2013

Redirection of Stormwater Flow Away From the CSS
12 Dublin/ River Road separations
13 Goetz Ditch conveyance south of bypass and Basin
14 Goetz Ditch conveyance to South Griffth, solids separators
15 Locust Street Separation Chamber
16 E60 @ DCMS/OMU separation
17 Goetz Ditch South Griffth to KWC
18 Scherm Ditch Ph 2 Paved Ditch
19 Scherm Ditch Ph 3 Box Culvert
20 Scherm Ditch Ph 4 Griffith East Extension Design
21 Harsh Ditch JR Miller Box and basin
22 Harsh Ditch Conveyance basin to Frederica/Storm Sep was 1C
23 Downtown Veterans Blvd/2nd/StAnn/Frederica stm separations

Maximization of Flow to the POTW
24 Tunnel Sewer Outfall Tideflex Valve Installations
25 Upgrade/Rehabilitation of West Treatment Plant
26 Locust Street Pump Station Rehabilitation
27 Dublin Lane Pump Station Rehabilitation
28 Center Street Pump Station Upgrade
29 Center Street Force Main Upgrade (RWRA / Owensboro Grain)
30 Max Rhoads Plant Capacity Improvements
31 Dublin Lane Outfall and Pump Station Upgrades
32 Locust Street Pump Station Rehabilitation

Elimination/Reduction of CSOs / Increased Storage in CSS
33 Devins Ditch Storage Basin
34 JR Miller Storm Separation Project
35 Elimination of South Owensboro CSO Outfalls to Panther Creek
36 Renovate / raise CSO overflow walls
37 Misc. Storm Separation Project
38 Locust Street Tunnel Rehabilitation
39 Gillis Ditch Conveyance Improvements / Storage Basin
40 Health Department Detention Basin
41 Harsh Ditch / Byers Separation Project
42 Harsh Ditch / CSO Improvement
43 Harsh Ditch CSO Separation (Fiddlesticks)
44 Parkview Drive CSO Separation

COMPLETED CAPITAL CSO / BACTERIA REDUCTION PROJECTS LIST (cont.)
45 Devins Basin Construction CSS Storage

$

^
1,657,000.00

2011
2013

$
$
$
$
$
$

2,408,000.00
1,028,000.00
156,000.00
9,301,000.00
1,758,835.00
500,000.00

2011
2012
2012-2014
2012
2010
2013

67 Frederica Street Tunnel Rehabilitation (18th - 20th Streets)
68 Center/Locust/Dublin Gate Valves

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

8,482,000.00
250,000.00
116,600.00
2,150,000.00
20,193.00
30,639.00
217,162.00
104,716.00
35,329.00
234,371.00
129,112.00
234,739.00
324,460.00
19,069.00
890,450.00
68,350.00

1995 - present
1999
2000
2004
2006
2006
2006
2006
2006
2007-2010
2008
2008
2010
2011
2011
2012

69 CSO Engineering/Studies

$

1,472,000.00

1995 - 2013

$
$
$
$
$
$
$
$

1,565,324.00
150,000.00
300,000.00
2,593,367.00
3,939,073.00
20,000.00
220,000.00
18,395.00

1997
1998
1999
2002
2002
2004
2005
2006

$
$
$
$
$
$
$
$
$

1,450,000.00
360,000.00
191,121.00
425,000.00
25,000.00
90,000.00
211,026.00
95,095.00
45,390.00

2003
2004
2004
2004
2004
2005
2005
2006
2006

46 Locust/Veterans Sewer System Upgrades

Green Infrastructure
47 Devins wetland basin and CSS basin
48 Persimmon Ditch Stabilization
49 Chautauqua Park Bio-cell / Rain Garden
50 Harsh Ditch Conveyance E of Veach - OCC/solids separators was 2
51 Scherm Ditch Ph 1 Wet Basin, 18 acre
52 Downtown SilvaCell plantings

Inflow / Infiltration Reduction
53 Sewer Relining (Cured in Place Pipe - CIPP)
54 Locust Street Primary Outfall Rehabilitation
55 Conway MH rehabilitation
56 Frederica Street Tunnel Rehabilitation
57 Frederica Street and Booth Avenue MH Rehabilitation
58 Breckenridge, Frederica and Locust Streets Tunnel (MH) Rehab
59 Max Rhoads Plant Outfall Rehabilitation
60 East 21st Street Rehabilitation
61 East Plant Outfall Rehabilitation
62 Various MH/Tunnel Grouting/Rehab
63 9th and Daviess Streets MH Rehabilitation
64 Dublin Lane Outfall Rehabilitation
65 Center Street Tunnel Rehabilitation
66 Daviess Street Outfall Rehabilitiation

BACTERIA LOAD REDUCING PROJECTS
Elimination of Package Treatment Plants
70 Upper Horse Fork Interceptor
71 Millionaire Package Plant
72 Sorgho Elementary/Gardenside Subdivision Plant
73 U.S. Hwy. 60 East Extension
74 Yellow Creek Basin Extension
75 Holy Angels School Plant
76 Owensboro Municipal Utilities Package Plant
77 Owensboro Grain Package Plant Elimination

Elimination of Septic Systems
78 Thruston Community Multiple Subdivision Sewer Extensions
79 Yellow Creek Interceptor Phases 2, 3 & 4
80 Reid/Jones Road Interceptor
81 Brownwood Manor Subdivision Sewer Extension
82 Highway 144 N.E. Area Extension
83 Eagle Crest Subdivision Interceptor Sewer Extension
84 Stoneybrook Subdivision Interceptor
85 Hayden Park North Subdivision Extension
86 Thruston Dermont Road Extension

COMPLETED CAPITAL CSO / BACTERIA REDUCTION PROJECTS LIST (cont.)
87 Riverside Area Sewer Interceptor
88 Woodland Ridge, Phase 1 (P.S. and interceptor)
89 Thruston Highway 144 North Sewer Extension
90 Brown Addn, Glenn Ct, Maple Heights, Westerfield Dr - Sewer Extension
91 Yellow Creek Park Area Extension
92 Glennview Subdivision Area Extension
93 Stonybrooke Subdivision Sewer Extension
94 Community College PS and FM Upgrade
95 Broadacre Subdivision Extension
96 Owensboro Health Regional Hospital Sewer Extension Upgrade
97 Vincent Station Area Extension
98 Upper Horse Fork Area Extension, Phases 1 and 2
99 Bypass Extension to Ragu Drive Area Sewer Extension
100 Pleasant View Estates Interceptor
101 Riverside/Coast Guard Lane/Highlands Area Subdiv. Sewer Extensions
102 Woodlands South Subdivision Sewer Extension
103 Highway 81 Sewer Extension
104 Locust Hills Subdivision Sewer Extension

TOTAL COMMUNITY CSO / BACTERIA REDUCTION PROJECTS

$
$
$
$
$
$

123,945.00
217,015.00
74,835.00
854,239.00
96,756.00
597,739.00

2006
2006
2007
2008
2008
2008

$
$
$
$
$
$
$
$
$
$
$
$

213,306.00
99,547.00
382,010.00
123,660.00
75,080.00
348,381.00
154,115.00
201,918.00
1,095,502.00
298,000.00
127,000.00
647,000.00

2009
2009
2011
2011
2011
2011
2011
2011
2011
2012
2012
2013

$ 136,084,729.00

APPENDIX O
FULL SIZE MAPS

APPENDIX P
LINING VIDEO SUMMARY TABLE

Pipeline Video & Lining Summary

Year

update thru 10/15/15

%

%

Total

%

CSS

%

$$

$$

Filmed

Combined

Sanitary

Lateral

Storm

Force

Combd

System

Lined

Sys

Lined

CSS

paid for

Footage

Sewer

Sewer

Sewer

Sewer

Main

Telvsd

Telvsd

Footage

Lined

Footage

Lined

Lining

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

5,618
57,389
41,468
55,262
67,589
52,064
89,841
89,331
100,786
100,705
122,618
248,370
194,188
264,460
275,151

43,095
25,906
21,864
31,512
34,586
31,809
32,068
71,783
86,185
74,978
130,732
83,318
91,101
149,804

(1994 linings incl all known linings pre-1995)
12,901
1,402
5.4%
12,875
2,687
3.2%
33,398
574 4,435
2.7%
30,151
5,926
3.9%
17,002
476
4.3%
56,389
1,643
4.0%
56,153
1,110
231
4.0%
29,003
9.0%
14,520
10.8%
45,925
1,715
9.4%
110,510
7,128
16.3%
93,530
17,340
10.4%
157,412
15,945
11.4%
119,444
5,903
18.7%

0.2%
2.9%
2.0%
2.9%
3.2%
2.7%
4.6%
4.6%
5.2%
5.2%
6.3%
12.6%
9.2%
12.9%
14.0%

2,234
9,508
4,376
2,280
3,303
2,384
4,304
0
7,995
5,418
3,734
3,954
5,311
6,676
8,492

0.1%
0.5%
0.2%
0.1%
0.2%
0.1%
0.2%

926
7,389
6,365
2,320
3,621
2,949
4,304

0.1%
0.9%
0.8%
0.3%
0.5%
0.4%
0.5%

not known
567,000
345,000
229,000
331,000
371,000
1,062,000

0.5%
0.3%
0.2%
0.2%
0.3%
0.4%
0.5%

6,561
3,516
3,419
3,954
3,738
6,419
8,211

0.8%
0.4%
0.4%
0.5%
0.5%
0.8%
1.0%

1,820,000
267,000
434,000
159,000
265,000
756,000
427,000

abnd

lining

pd tunnel

taps

taps

lining

sealed

found

142
161

386
331

105

235

105

293

$ 571,000
$1,609,000
$ 270,180

$ 451,438

1-6 /2009

148,528

84,057

60,555

3,916

10.5%

7.5%

7,859

0.4%

7,358

0.9%

429,000

7-12 /2009

125,470

67,374

50,827

7,269

8.4%

6.2%

11,386

0.6%

11,386

1.4%

770,000

1-6 /2010

106,558

46,054

40,851

11,697

7,956

6.1%

4.5%

6,502

0.3%

6,502

2.3%

233,000

55

144

7-12 /2010

122,303

34,135

48,400

18,135

21,633

4.5%

4.3%

7,285

0.4%

7,285

1.0%

254,000

104

281

1-6 /2011

165,445

68,087

64,717

31,257

1,384

9.0%

6.9%

4,446

0.2%

4,446

0.6%

221,000

45

94

7-12 /2011

150,710

66,406

45,325

29,285

9,693

8.8%

5.8%

933

0.0%

933

0.1%

890,000

4

10

$ 297,450

$890,000

1-6 /2012

168,188

76,972

49,578

33,145

8,493

10.2%

6.6%

5,138

0.3%

4,785

0.6%

221,058

62

112

7-12/2012

126,506

52,761

43,463

28,391

1,891

7.0%

5.0%

5,207

0.3%

4,937

0.7%

218,883

18

87

1-6/2013

124,120

57,910

47,536

17,607

1,067

7.7%

5.5%

1,362

0.1%

1,362

0.2%

384,277

0

0

7-12/2013

86,681

49,527

12,230

21,576

3,348

6.6%

3.2%

21,166

1.1%

21,166

3.3%

624,253

234

575

1-6/2014

170,388

92,600

38,588

36,199

3,001

12.3%

6.8%

678

0.0%

0

0.0%

27,025

0

6

7-12/2014

125,973

45,927

45,343

29,880

4,823

6.1%

4.8%

504

0.0%

504

0.1%

0

2

16

1-6/2015

74,672

22,468

19,316

13,277

19,611

3.0%

2.2%

7,085

0.4%

7,085

0.9%

323,524

45

143

1,082

2,713

TOTAL

3,460,382 1,673,019 1,355,942 270,449 155,934 4,666
214%
158% 149,520
8.1% 141,441
20.1% 11,629,020
Note: Lateral camera capability new in 2010 with new camera equipment. Footages not included in % televised/lined
567K/yr avg
* percentages of system televised and lined include combined and sanitary main footages only,
** televised footages include total lines televised regardless of whether the lines have been televised multiple times.
In 2010 added footage (10,880') for rebuilt sewers in CSS to % CSS lined to better quantify pipes upgraded, in 2014 added 3950' more

APPENDIX Q
MASS POLLUTANT CALCULATOR

Mass Pollutant Calculator
RWRA has developed a Mass Pollutant Calculator to establish the current status of CSO control
efforts and evaluate the impact of future projects. The specific values for the various input
parameters used in the Calculator have been reviewed and approved by both KDOW and USEPA
staff. A sensitivity analysis of all the input parameters indicated that the baseline dry weather flow
values at the WWTPs was an important factor in estimating the overall mass capture of the LTCP.
Determining these values requires the delineation of the area generating the “volume of the
combined sewage collected in the CSS during precipitation events on a system-wide annual
average basis” (CSO Policy). However, the redirection of flow (both sanitary and stormwater)
away from the CSS, and the redistribution of flows between the WWTPs, has been an ongoing
initiative in Owensboro for decades resulting in a relatively dynamic condition as it relates to the
nature, extent and functionality of the entire RWRA sewer system. It is expected that this
systems-based approach that includes the rerouting of both dry and wet weather flows and the
refinement of flow allocations between the plants to optimize system performance and minimize
overflow potential will continue with the implementation of the LTCP projects such as the
Southwest Master Pump Station. Therefore, determining a baseline condition to be used in the
mass pollutant calculator is complex and subject to interpretation.
Extensive discussions with the regulatory agencies led to an assessment of various baseline
scenarios ranging from a very narrow to a very broad definition of the combined system. The
following table summarizes the results of the sensitivity analysis of the various baseline scenarios
evaluated.
Baseline Scenario

Baseline Mass Capture

1

83.91%

2

84.65%

3

81.86%

The following information represents the input and results of the Mass Pollutant Calculator for the
Scenario 1 baseline condition.

Owensboro Regional Water Resource Agency (RWRA)
Mass of Pollutant Calculator
INPUT TABLE
Input Variable

Derivation

Value

Unit

FLOW DATA
East Plant Average Daily Dry
Weather Flow - Total

Average of the lowest three daily flow rates for each month during
2008 through 2012 at the East Plant.

3.36

MGD

East Plant Average Daily Dry
Weather Flow - Industrial

Based on metered Significant Industrial User flow data between 2008
and 2012 tributary to the East Plant.

1.18

MGD

East Plant Average Daily Dry
Weather Flow - Domestic

Total East Plant average daily dry weather flow minus the average
daily dry weather flow from industrial users.

2.18

MGD

West Plant Average Daily Dry
Weather Flow - Total

Average of the lowest three daily flow rates for each month during
2008 through 2012 at the West Plant.

4.96

MGD

West Plant Average Daily Dry
Weather Flow - Industrial

Based on metered Significant Industrial User flow data between 2008
and 2012 tributary to the West Plant.

1.26

MGD

West Plant Average Daily Dry
Weather - I/I Flow

Flow assumed to account for the approximate difference between
the average daily dry weather flow at the West Plant and the average
daily dry weather flow at the East Plant because populations and
inudustrial flows are similar.

1.50

MGD

Owensboro Regional Water Resource Agency (RWRA)
Mass of Pollutant Calculator
INPUT TABLE
Input Variable

Derivation

Value

Unit

West Plant Average Daily Dry
Weather Flow - Domestic

Total West Plant average daily dry weather flow minus the average
daily dry weather flow from industrial users and minus the average
daily dry weather flow from I/I sources.

2.20

MGD

West Plant Average Daily Flow Total

Average of the daily flow rates during 2008 through 2012 at the West
Plant.

8.02

MGD

Baseline Factor - West Plant

Adjusted to account for flows treated at the West Plant that should
not be included in the CSO compliance calculation such as areas
outside of the 201 Planning boundary.

100.0%

Baseline Factor - East Plant

Adjusted to account for flows treated at the East Plant that should
not be included in the CSO compliance calculation such as areas
outside of the 201 Planning boundary.

90.7%

Dry Weather Flow Fecal
Concentration - Domestic

Dry Weather Flow Fecal
Concentration - Industrial

CONCENTRATION DATA
According to the 2002 US EPA Report to Congress, the fecal loading in
dry weather flow of untreated domestic wastewater ranges from
8
10,000,000 to 1,000,000,000 cfu/100mL. Typical value of 10 is being
used.
Typical fecal concentration from industrial sources. Typical value of
5
10 is being used.

100,000,000

cfu / 100 mL

100,000

cfu / 100 mL

Owensboro Regional Water Resource Agency (RWRA)
Mass of Pollutant Calculator
INPUT TABLE
Input Variable

Derivation

Value

Unit

Dry Weather Flow Fecal
Concentration - I/I

Typical fecal concentration from I/I sources.

0

cfu / 100 mL

Stormwater Fecal Loading

Typical fecal concentration in stormwater runoff. Typical value of 10
is being used.

10,000

cfu / 100 mL

70,000

min / yr

13.3%

-

SYSTEM IMPACT DATA
The average number of minutes from 2008 to 2012 that the
combined system was hydraulically impacted by local precipitation.
Annual Elevated Wet Well Duration
This information is based on overflow monitoring data collected at
the three major outfall locations.
System Impact Percentage

The percentage of the year when RWRA’s system is hydraulically
impacted by precipitation. This ratio is represented by the Annual
Elevated Wet Well Duration divided by the total minutes per year.

4

STORMWATER RUNOFF DATA
RWRA Combined Sewer Service
Area (Original)

Total original boundary of the RWRA combined sewer service area,
based on GIS data, that contributes stormwater runoff to the
combined system.

4,283

acres

RWRA Combined Sewer Service
Area (Current)

Total current boundary of the RWRA combined sewer service area,
based on GIS data, that contributes stormwater runoff to the
combined system. Value to be adjusted for future project
implementation.

3,634

acres

Owensboro Regional Water Resource Agency (RWRA)
Mass of Pollutant Calculator
INPUT TABLE
Input Variable

Derivation

Value

Unit

Imperviousness of Combined Sewer
Service Area

Using available information, such as RWRA’s GIS software and aerial
photography, impervious areas were totaled or estimated for the
entire area contributing stormwater runoff to the combined system.

45.0%

-

Average Annual Rainfall

Typical year rainfall total for the Owensboro area. Average rainfall
measured at six different rain guages between 2008 and 2012.

44.0

inches

Owensboro Regional Water Resource Agency (RWRA)
Mass of Pollutant Calculator
RESULTS TABLE
Result

Calculation

Value

Unit

Annual Stormwater Runoff Entering
the Combined Sewer System

Typical year rainfall total over combined sewer service area (4,283
acres), converted to stormwater runoff using SCS curve number
methodology.

2,156

MG / yr

Annual Domestic Sanitary Flow
within CS Service Area During
Precipitation

Baseline average daily domestic dry weather flow at East and West
Plants, scaled back to the percentage of the year when combined
system is hydraulically impacted by precipitation.

203

MG / yr

Annual Industrial Sanitary Flow
within CS Service Area During
Precipitation

Baseline average daily industrial dry weather flow at East and West
Plants, scaled back to the percentage of the year when combined
system is hydraulically impacted by precipitation.

114

MG / yr

Annual I/I Flow within CS Service
Area During Precipitation

Baseline average daily I/I flow, scaled back to the percentage of the
year when combined system is hydraulically impacted by
precipitation.

73

MG/ yr

Annual Combined Sewage
Collected in Combined Sewer
During Precipitation

Annual stormwater runoff within the combined sewer service area
plus the sanitary flow contribution during precipitation.

2,545

MG / yr

Annual Fecal Loading in Combined
Sewer System from Stormwater
Runoff

Annual stormwater runoff collected in the combined sewer during
precipitation multiplied by fecal concentration from stormwater
runoff.

8.16E+14

cfu / yr

Annual Domestic Fecal Loading in
Annual domestic sanitary flow collected in the combined sewer during
Combined Sewer System from
precipitation multiplied by fecal concentration from domestic sources.
Sanitary Flow

7.69E+17

cfu / yr

Annual Industrial Fecal Loading in
Combined Sewer System from
Sanitary Flow

4.30E+14

cfu / yr

TARGET CAPTURE

Annual industrial sanitary flow collected in the combined sewer
during precipitation multiplied by fecal concentration from industrial
sources.

Owensboro Regional Water Resource Agency (RWRA)
Mass of Pollutant Calculator
RESULTS TABLE
Result

Calculation

Value

Unit

Annual I/I Fecal Loading in
Combined Sewer System

Annual I/I flow collected in the combined sewer during precipitation
multiplied by fecal concentration from I/I sources.

0.00E+00

cfu / yr

Total Annual Fecal Loading in
Combined Sewer System During
Precipitation

Annual combined sewage collected in the combined sewer during
precipitation multiplied by fecal concentration.

7.70E+17

cfu / yr

6.54E+17

cfu / yr

Target Fecal Loading Elimination or 85 percent of the total annual fecal loading in the combined sewer
Removal
system during precipitation.
WEST PLANT CSS
Current Annual Stormwater Runoff
Entering the Combined Sewer
System

Typical year rainfall total over current combined sewer service area
(3,634 acres), converted to stormwater runoff using SCS curve
number methodology.

1,829

MG / yr

Average Annual Domestic Flow at
West Plant During Precipitation

Current average daily domestic dry weather flow at West Plant, scaled
back to the percentage of the year when combined system is
hydraulically impacted by precipitation.

107

MG / yr

Average Annual Industrial Flow at
West Plant During Precipitation

Current average daily industrial dry weather flow at West Plant,
scaled back to the percentage of the year when combined system is
hydraulically impacted by precipitation.

61

MG / yr

Annual I/I Flow at West Plant
During Precipitation

Current average daily I/I flow, scaled back to the percentage of the
year when combined system is hydraulically impacted by
precipitation.

73

MG/ yr

Current Average Annual
Stormwater Flow at West Plant

Difference between the total average daily flow and average daily dry
weather flow at the West Plant.

1,118

MG / yr

2.82E+17

cfu / yr

Average annual domestic, industrial, I/I and stormwater flows to the
Total Annual Fecal Loading at West
West Plant multiplied by the fecal concentration associated with each
Plant During Precipitation
source.

Owensboro Regional Water Resource Agency (RWRA)
Mass of Pollutant Calculator
RESULTS TABLE
Result

Calculation

Value

Unit

Average Annual Domestic Flow at
East Plant During Precipitation

Current average daily domestic dry weather flow at East Plant, scaled
back to the percentage of the year when combined system is
hydraulically impacted by precipitation.

96

MG / yr

Average Annual Industrial Flow at
East Plant During Precipitation

Current average daily industrial dry weather flow at East Plant, scaled
back to the percentage of the year when combined system is
hydraulically impacted by precipitation.

52

MG / yr

Total Annual Fecal Loading at East
Plant During Precipitation

Average annual flow at East Plant multiplied by dry weather flow
loading.

3.64E+17

cfu / yr

6.46E+17

cfu / yr

83.91%

-

EAST PLANT

(WEST PLANT CSS + WEST PLANT Direct + EAST PLANT) / TARGET CAPTURE
Total Annual Fecal Loading Treated Sum of total annual fecal loading currently treated at West Plant and
in Current Conditions
East Plant.
Total annual fecal loading treated in current conditions at West
Percent of Fecal Loading Treated
Plant and East Plant, divided by total annual fecal loading in baseline
During Precipitation
combined sewer system during precipitation.

APPENDIX R
ANALYSIS OF SOUTHWEST MASTER PUMP STATION

August 25, 2014

Mr. Dean Behnke
Regional Water Resource Agency
1722 Pleasant Valley Road
Owensboro, KY 42303
Re:

Southwest Master Pump Station Study

Dear Dean,
Enclosed are two copies of the Southwest Master Pump Station Study. We have evaluated
three options to address the feasibility of constructing a Southwest Master Pump Station.
Please call with questions. Thank you for the opportunity to prepare this study.
Sincerely,
STRAND ASSOCIATES, INC.®

Kenneth H. Tran, P.E.
Enclosure:

Report

c/enc: Paul Maron, Strand Associates Inc.®
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INTRODUCTION
The Regional Water Resource Agency (RWRA) is the regional provider of wastewater collection and
treatment service to its residential, industrial, commercial, and institutional customers located in the City
of Owensboro and the 201 Facilities Planning Area Boundary of Daviess County, Kentucky. RWRA
owns and operates the sewer collection system and two regional wastewater treatment plants
(WWTPs) in Owensboro and Daviess County. Figure 1 shows RWRA’s wastewater service planning
area and the location of the two regional WWTPs–the East WWTP and the Max Rhoads WWTP,
formerly known as the West WWTP.
The purpose of this report is to provide an alternatives analysis to determine the validity of constructing
the Southwest Master Pump Station (SWMPS). It has been RWRA's long-term goal to meet the
objectives of the CSO Policy Presumptive Approach Criteria II.C.4.a.iii, through mass pollutant
reduction primarily by the redirection of wastewater out of the combined sewer system (CSS) to its
WWTPs, and of which construction of the SWMPS is necessary to continue these efforts. Earlier efforts
allowed the separation and temporary routing of wastewater directly to the East WWTP, until expansion
of Max Rhoads WWTP capacity was completed, and subsequent construction of conveyance facilities
of this nature could be completed. See more detailed discussion of these issues in the following
Background section.
BACKGROUND
The Max Rhoads WWTP and the East WWTP are the two regional WWTPs owned and operated by
RWRA. In the mid-1980s RWRA initiated a concerted effort to offload wastewater flow from the CSS.
RWRA's ongoing objective has been to convey as much wastewater flow as possible directly to its
WWTPs for treatment.
The phased systematic approach that RWRA has undertaken to reduce pathogenic impacts to the
community and Waters of the United States has included many specific construction efforts to date to
convey wastewater flow directly to WWTPs. This approach includes the following:
1.

Construction of the East WWTP with enough capacity to begin the process of redirecting
wastewater away from the CSS.

2.

Major expansion of the Max Rhoads WWTP not only for wet weather flow but for dry
weather flow as well.

3.

Construction or redirection of pumping stations around the periphery of the CSS to
intercept wastewater flow and divert it directly to treatment, mostly routed to the East
WWTP.

4.

Elimination of 30 unreliable package plants in potentially sensitive areas within the
201 Facilities Planning Boundary and redirecting the flow primarily to the East WWTP.

Prepared by Strand Associates, Inc.
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5.

Elimination of unsewered areas within the 201 Facilities Planning Boundary on septic
tanks many of whose leach fields drained to priority waters. Approximately
1,460 properties are served.

6.

Rehabilitation of CSS areas to separate wastewater flow from stormwater flow in the
combined system such that the separated flow could be connected to new pumping
stations with the flow conveyed directly to the WWTPs.

7.

Removal of stormwater from approximately 627 acres that was originally routed through
the CSS. This effort included the construction of a wetland upstream of the CSS with
diversion of excess stormwater via Persimmon Ditch to the Ohio River.

8.

Redirection of wastewater flow from all but one remaining significant pump station away
from the CSS to the WWTPs.

9.

Construction of the Warehouse Road Pump Station and Persimmon Ditch Interceptor
with capacity designed in to eventually receive flow from the SWMPS and convey the
flow directly to the Max Rhoads WWTP without entering the CSS.

As RWRA began the process to intercept flow and redirect the flow away from the CSS, a
disproportionate share of that flow has been directed to the East WWTP. At the time it was more
convenient to connect separated areas to conveyance systems that were directed to the East WWTP.
RWRA recognized early in these efforts that ultimately flow would need to be redirected west to the
Max Rhoads WWTP as a disproportionate amount of the flow was being removed from the CSS and
directed to the East WWTP. The westerly and southwesterly sewer service areas are a considerable
distance from the East WWTP. Thus in their long range planning, RWRA intends to redistribute the
flow directly to the Max Rhoads WWTP. In the late 1990s a large expansion of the collection system in
the northwest area of Owensboro was undertaken (called Warehouse Road Pump Station and
Persimmon Ditch Interceptor). At that time, these facilities were sized with excess capacity to ultimately
accept the flow from the SWMPS project area.
RWRA’s concerns about continued diversion of high flow rates to the East WWTP included:
1.

The inability to continue with CSS projects to remove wastewater and redirect the flow to
the East WWTP.

2.

Wastewater age that create septic conditions resulting from conveying wastewater over
longer distances.

3.

Odor problems emanating from pump stations, conveyance systems, and the East
WWTP.

4.

Corrosion of systems because of high H2S levels reached in the system.

5.

Existing high biochemical oxygen demand (BOD) conditions at the East WWTP.

Prepared by Strand Associates, Inc.

2

R:\LOU\Documents\Reports\Archive\2014\Regional Water Resource Agency, KY\SMPSS.5464.031.PGM.Aug\Report\Report.doc\082814

Regional Water Resource Agency, Owensboro, Kentucky

Southwest Master Pump Station Study

6.

Force main limitations for a portion of the flow conveyed towards the East WWTP.

7.

Growth trends and population shifts of the community primarily occurring in east sector
of town, prime example hospital relocation.

RWRA’s primary concern regarding the need to construct the SWMPS is the inability to continue the
CSS wastewater removal efforts. Compounding RWRA’s concerns are the current exacerbated
operation of the East WWTP and the fact there is limited capacity for future development in eastern
Daviess County. There are still separate sanitary sewer service areas closer to the East WWTP now
going into the CSS that cannot be redirected unless the plant is expanded or some separated flow is
redirected to the Max Rhoads WWTP. Further, the major hospital serving the region relocated from the
CSS to a location near and served by the East WWTP. This hospital has an average daily flow of
200,000 gpd which has further encroached on available capacity in the East WWTP. Compounding this
situation is the fact that the hospital is presently located in an undeveloped area that will soon be
served by a major extension of the bypass around the City of Owensboro. RWRA expects almost
immediate demand for additional sewer service to this area. This demand will further stress the limited
capacity of the East WWTP.
Coordinating with the Kentucky Division of Water (KDOW) and in continuation of its phased approach
to minimizing CSOs, RWRA constructed the Persimmon Ditch Interceptor from the Max Rhoads WWTP
towards the west and southwest sectors of its service area. This interceptor was sized to provide sewer
service to new development but also to be able to eventually accept flow from the west and southwest
sectors of the community presently routed to the East WWTP. The SWMPS would be a continuation of
RWRA’s approach to minimizing CSO discharges.
FLOW AND CAPACITY CONSIDERATIONS
The Max Rhoads WWTP provides treatment for the wastewater collected in the remaining CSS and at
one time all but a small portion of the wastewater flow was routed through the CSS. The Max Rhoads
WWTP is rated for 15.0 million gallons per day (mgd) average daily flow and 35.7 mgd peak hourly
flow. The excess flow in the CSS is permitted to be discharged to the Ohio River as CSO during the wet
weather. The East WWTP only receives wastewater collected from separate sanitary sewers. The East
WWTP is rated for 6.80 mgd average daily flow and 17.0 mgd peak hourly flow.
Influent flow data at both WWTPs for the last 4 years was used to determine the current average daily
flow and the daily maximum flow at each WWTP. Table 1 presents the current average daily flow and
the current daily maximum flow along with the available capacity at each WWTP.
Average Daily Conditions
(mgd)
Source
Max Rhoads (West) WWTP
East WWTP

Rated
Capacity
15.0
6.8

Average
1
Annual Flow
7.5
4.6

Available
Capacity
7.5
2.2

Peak Flow
(mgd)
Current
Rated
Daily Max
Capacity
1
35.7
17.0

1

Source: RWRA Influent Flow Data from January 1, 2009, through December 31, 2012.

Table 1 Flows at Both Regional WWTPs and Available Capacity
Prepared by Strand Associates, Inc.
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While the hydraulic loading to the East WWTP is approaching its rated capacity, the Max Rhoads
WWTP is receiving average daily flows well under 50 percent of its treatment capacity.
RWRA’s southwest sewer service area is difficult to develop because of high groundwater, flat terrain,
and predominance of floodplain. It is not easy to provide wastewater service in these areas without
using pump stations and extensive dewatering during sewer construction. Developers generally prefer
to develop on the east side of the City of Owensboro and connect into the East WWTP collection
system. The blue shaded areas in Figure 1 represent the areas that are under development or are
projected to be connected within five years to the East WWTP. The estimated average daily flow from
these blue areas is 0.41 mgd. Additionally, RWRA's intentions are to divert an additional 0.5 mgd daily
of wastewater flow from the CSS directly to the East WWTP, as shown in the turquoise areas in
Figure 1, but this is dependent on capacity being freed up. The flow from the turquoise areas includes
0.2 mgd flow from the community’s relocated hospital. This hospital used to be located in the
Max Rhoads WWTP service area, but it was relocated to the East WWTP service area as of
June 1, 2013.
RWRA is proposing to construct the SWMPS to divert some wastewater flow from the western part of
the system that currently is conveyed to the East WWTP to the Max Rhoads WWTP and thus reduce
the wastewater flow to the East WWTP. Figure 2 shows the proposed collection area for the SWMPS.
This action will allow the East WWTP to accept more flows from the areas currently under development
or areas under consideration for connection to the East WWTP. The SWMPS would pump flow around
the CSS to the Max Rhoads WWTP to continue RWRA’s intention of reducing hydraulic and organic
loading on the CSS.
CONSIDERATION OF ALTERNATIVES
The remainder of this report will address potential alternatives to determine the validity of
constructing the SWMPS. It will discuss potential alternatives and the costs and ramifications of
selecting each of those alternatives. The first alternative is the baseline “No Action” alternative.
The “No Action” alternative does not require additional sewers, pumping stations, and/or
construction of WWTPs, but it also does not address the problems iterated above for the
Owensboro Planning Area. The alternative would include maintaining the present wastewater
treatment, collection, and conveyance systems without the needed improvements. The advantage
of this alternative is there would be no construction expenditures and no environmental impact
from the direct effects of such construction of the new facilities. However, this alternative fails to
address:
1.

RWRA’s continuing goal of redirecting mass pollutant loadings out of the CSS .
RWRA could no longer continue to rehabilitate the CSS to separate sanitary sewer
flow from stormwater flow under this alternative.

2.

The problems of limited capacity which RWRA is experiencing at its East WWTP.
RWRA could not continue to serve the turquoise area and future development on the
east side under this alternative.
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The need for sewer service created by population growth and development in the
planning area especially in the east and southeast areas of Planning Area. Present
development and near-term development will further stress East WWTP capabilities
and require that additional flows be directed to the CSS.

Therefore, this “No Action” alternative is not a viable alternative and will not be considered further.
ALTERNATIVES TO BE EVALUATED
With the elimination of the “No Action” alternative, there are two alternatives left to address RWRA’s
long-term goals. Table 2 provides a listing and brief description of the alternatives being evaluated.
Each alternative includes a description of the feasible action needing to be taken to address the limiting
treatment capacity at the East WWTP.
Alternative

Description

1

Expand the East WWTP to handle the anticipated flows.

2

Construct the SWMPS to divert the anticipated flows to the Max Rhoads WWTP and
reduce flows to the East WWTP.

Table 2 Alternatives to Be Evaluated
A.

Alternative 1–Expand the East WWTP to Handle the Anticipated Flows

The first alternative includes the expansion of the East WWTP to handle the anticipated flows expected
to be received at the East WWTP. Currently, the East WWTP has high BOD loadings associated with
the industrial customers that are served by the WWTP, along with the aged sewage that is transported
a long distance from the west side of the community that is currently unavoidable, but could be rectified
with the construction of the SWMPS project. These conditions have created challenges to the proper
operation of the East WWTP in recent years. The anticipated flows consist of the 0.41 mgd from the
under development blue-shaded areas and 0.48 mgd from the turquoise-shaded area as shown on the
east side of Owensboro in Figure 1. The total anticipated additional flow to the East WWTP is 0.89 mgd
if the SWMPS is not constructed. With these flow additions, the total average daily flow at the East
WWTP will be 5.5 mgd (4.6 mgd + 0.9 mgd). This value is below the rated average daily flow of 6.8
mgd implying that these areas could be connected.
Table X.0X-X
However, there are a number of issues that make this alternative problematic. The 5.5 mgd flow will be
over 80 percent of the rated average daily flow of the facility. This creates some issues:
1.

A value of 90 percent of rated average daily flow triggers among other issues facilities
planning requirements.

2.

Reaching the 90 percent level may result in a connection system moratorium until such
time as the plant’s capacity is increased. The east side of RWRA’s service area is the
desired development area and will continue to see development pressure. Not being
able to meet that demand will be detrimental to the greater Owensboro economy. Given
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RWRA’s need to comply with its Consent Judgment, the additional cost of expansion of
the East WWTP may not be fiscally prudent at this time.
3.

RWRA desires to reserve about 20 percent capacity at each regional WWTP for growth
in case any industries or institutions want to relocate to Owensboro.

4.

RWRA would still have the odor and corrosion issues addressed earlier in this report
associated with septic conditions from older wastewater coming from the west sector of
town.

For these reasons, we do not see the alternative of just connecting the anticipated growth area
(0.9 mgd flow) to the East WWTP as being a viable alternative.
B.

Alternative 2–Construct a SWMPS to Divert the Anticipated Flows to the Max Rhoads WWTP

Fortunately, another alternative exists that delays the 90 percent flow trigger, mitigates a potential
sewer connection moratorium, and supports RWRA’s Consent Judgment initiative. That alternative is to
construct a SWMPS to offload some flows (approximately 1.8 mgd) from the west side of RWRA’s
service area that are now conveyed to the East WWTP. This 1.8 mgd flow would be conveyed directly
to Max Rhoads WWTP, thus continuing RWRA’s initiative of reducing separate sanitary sewer flow into
the CSS. The pump station would also provide sewer service to the few remaining developable areas in
the southwest service area and also provide sewer service to some additional areas that now contribute
flow to the CSS. Figure 3 represents the infrastructure requirements to divert flows to the proposed
SWMPS and the proposed force main of the SWMPS along with the extended interceptor for conveying
the wastewater from the SWMPS to Max Rhoads WWTP.
The proposed location for the SWMPS is in the general vicinity of Rhodes Creek and the Bypass which
allows some of the wastewater to flow to the pump station by gravity. The SWMPS’s force main would
head north and discharge into the 24-inch extended interceptor that flows to the Max Rhoads WWTP.
The SWMPS is proposed to have 2.23 mgd average daily flow capacity and 5.0 mgd peak flow
capacity. This proposed capacity includes 1.8 mgd average daily flow offloaded from the East WWTP
and an additional 0.43 mgd from 1,720 equivalent residential unit shown in Figure 2. No expansion at
Max Rhoads WWTP is anticipated because of this additional flow. The construction of SWMPS will
reduce flow to the East WWTP by approximately 1.8 mgd, which would substantially increase raise the
available capacity of the East WWTP. The construction of the SWMPS will address the concerns
identified in Alternative 1.
CAPITAL COST EVALUATION
The construction costs for the SWMPS should be compared against some benchmark that reflects the
value of its construction. That benchmark should be the construction cost for treatment capacity of the
1.80 mgd at the East WWTP. If it was not for the fact the SWMPS could be built, RWRA would not have
the opportunity to continue offering additional service to the east side of its service area. This
opportunity cost, if you will, reflects the opportunity lost if the SWMPS were not constructed. The
following paragraphs provide a more detailed evaluation of the costs for the SWMPS and the
opportunity costs for the 1.80 mgd treatment capacity.
Prepared by Strand Associates, Inc.
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The capital cost of constructing a SWMPS described above was evaluated against the opportunity cost
that reflects the value of its construction. The benchmark or opportunity capital cost is the cost of
expansion of the East WWTP to handle the offloaded flow of 1.8 mgd while the capital cost of the
SWMPS is based on the pump station peak flow of 5.0 mgd (2.23 mgd average flow with
peak factor of 2.25), the length of the force main, and the length of the extended interceptor connect to
the existing interceptor that flows to the Max Rhoads WWTP. The cost of expansion into the CSS for
diverting additional separate wastewater flow to a SWMPS, which shown in Figure 3, is also included in
the construction cost of SWMPS.
The total projected capital cost includes an allowance for general conditions (7 percent) such as bonds
and insurance and contingencies and technical services (35 percent). Table 3 presents an opinion of
probable construction cost and capital cost for the SWMPS and its benchmark. The detailed opinion of
probable construction cost is included in the Appendix. All costs were generated in fourth quarter 2013
dollars.
Construction
Cost

Total Capital
1
Cost

Opportunity Cost of Expansion the East WWTP to 1.80 mgd (benchmark).

$ 9,000,000

$12,780,000

Construct the SWMPS to divert the anticipated flows to the Max Rhoads
WWTP and reduce flows to the East WWTP.

$ 5,524,000

$ 7,844,000

1

Include 7 percent general conditions and 35 percent contingencies and technical services.

Table 3 Total Construction Cost and Capital Cost Opinions
OPERATION AND MAINTENANCE COSTS
The operation and maintenance costs considered in the evaluation include the treatment cost and the
pumping cost considered for the SWMPS and its benchmark. Table 4 presents the annual operation
and maintenance costs for the SWMPS and its benchmark. The detailed annual operation and
maintenance costs for the SWMPS and its benchmark are included in the Appendix.

Annual Cost of Wastewater Treatment
1
Annual Cost of Wastewater Maintenance
Total Annual Operation and Maintenance Cost

Benchmark

SWMPS

$ 234,000
$
00
$ 234,000

$ 234,000
$ 5,000
$ 239,000

1

Power cost were not included as it is assumed that SWMPS power costs would be offset by power savings at other stations that now
don’t have to pump to the East WWTP.

Table X.0X-X
Table 4 Annual Operation and Maintenance Costs

The benchmark option offers lower operation and maintenance cost as the Benchmark alternative
does not include the cost of maintaining the new SWMPS.
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PRESENT WORTH ANALYSIS
Present worth costs were estimated for the SWMPS and its benchmark to determine which option
would offer the lowest cost of ownership. Table 5 illustrates the total present worth for each option. A
planning period of 20 years and a discount rate of 5 percent were used for the present worth
calculation. Construction of the SWMPS offers a distinct cost advantage to RWRA.
Present Worth
Opportunity Cost to expand the East WWTP to 1.80 mgd (benchmark).

$ 15,696,000

Construct the SWMPS to divert the anticipated flows to the Max Rhoads WWTP and
reduce flows to the East WWTP.

$ 10,822,000

1

1

Based on 5 percent discount rate, 20 years.

Table 5 Present Worth Cost Opinions
RECOMMENDATIONS
Based on the economic evaluation, we recommend constructing the SWMPS, its 18-inch force main,
and the 24-inch extended interceptor to convey the wastewater to the Max Rhoads WWTP. The
construction of SWMPS has the lowest total cost of ownership and lowest initial capital cost. The total
capital cost budget for the construction of the SWMPS and its related force main and interceptor is
$7,844,000, which is only 61 percent of the opportunity cost of adding 1.80 mgd capacity to the East
WWTP. Additionally, because of the current wastewater treatment challenges at the East WWTP
associated with RWRA’s past redirection of flow from the CSS, the construction of the SWMPS is a
better environmental alternative for the community’s long-term wastewater treatment operations.

Table X.0X-X
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DESCRIPTION
EXPAND THE EAST WWTP FOR ADDITIONAL 1.80 MGD FLOW
ITEM
SEWER

UNIT
COST

UNITS

PUMP STATION

$

0.55 PEAK GPD

SEWAGE TREATMENT PLANT

$

5.00 AVE GPD

NUMBER
OF UNITS
$

CONSTRUCTION COST OPINION
GENERAL CONDITIONS
CONTINGENCIES AND TECHNICAL SERVICE

7%
35%

TOTAL CAPITAL CONSTRUCTION COST
ANNUAL OPERATION& MAINTENANCE
SEWAGE TREATMENT PLANTS
PUMPING STATIONS

COST

0.13 GPD
0.04 PEAK GPD

1,800,000 $

9,000,000

$

9,000,000

$
$

630,000
3,150,000

$

12,780,000

1800000 $
0

TOTAL PROJECTED PRESENT WORTH COST

S:\LOU\5400--5499\5464\031\Spr\Cost Opinion 7-9-2014.xls

234,000
0
$234,000

TOTAL ANNUAL O&M

PRESENT WORTH
O&M
CAPTIAL CONSTRUCTION COST

-

ANNUAL
NO. OF
INTEREST
YEARS
5.00%

20
$

2,916,157
12,780,000

$

15,696,000

DESCRIPTION
CONSTRUCT 6.0 MGD SOUTHWEST MASTER PUMP STATION
ITEM
SEWER
8
10
12
15
18
21
24
48

$
$
$
$
$
$
$
$

MANHOLES $

UNIT
COST
80.00
100.00
112.00
136.00
147.00
158.00
168.00
350.00

UNITS
PER LF
PER LF
PER LF
PER LF
PER LF
PER LF
PER LF
PER LF

2,500.00 EA

NUMBER
OF UNITS
1500 $
$
$
$
$
$
7000 $
$

COST
120,000
1,176,000
-

28 $

70,000

3000 $
$
6000 $
$
9000 $
$

135,000
360,000
900,000
-

5000000 $

2,750,000

2 $

13,000

$

5,524,000

$
$

386,680
1,933,400

$

7,844,000

1800000 $
100 $

234,000
5,000

FORCE MAIN
10
12
14
16
18
20

$
$
$
$
$
$

PUMP STATION

$

PS ELIMINATION

$

45.00
50.00
60.00
90.00
100.00
125.00

PER LF
PER LF
PER LF
PER LF
PER LF
PER LF

0.55 PEAK GPD
6,500.00 EACH

CONSTRUCTION COST OPINION
GENERAL CONDITIONS
CONTINGENCIES AND TECHNICAL SERVICE

7%
35%

TOTAL CAPITAL CONSTRUCTION COST
ANNUAL OPERATION& MAINTENANCE
SEWAGE TREATMENT PLANTS
PUMPING STATIONS

$

0.13 GPD
50.00 HR

$239,000

TOTAL ANNUAL O&M

PRESENT WORTH
O&M
CAPTIAL CONSTRUCTION COST
TOTAL PROJECTED PRESENT WORTH COST
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ANNUAL
INTEREST
NO. OF YEARS
5.00%
20
$
$

2,978,468
7,844,000
10,822,000

APPENDIX S
IMPLEMENTATION SCHEDULE

ID

Task Name
P1 Parkview Drive Project

Start

Finish

1

Fri 1/1/16

Sat 12/31/16

2

P2 Locust Street Pump Station Project

Fri 1/1/16

Sat 12/31/16

3

P3 Center Pump Station Pump Station Outfall Chamber
Upgrade Project

Fri 1/1/16

Mon 12/31/18

4

P4 Old Hartford Road Interceptor Project

Fri 1/1/16

Mon 12/31/18

5

P5 Harsh/Fairgrounds Separation Project

Fri 1/1/16

Tue 12/31/19

6

P6 Southwest Master Pump Station Project

Sun 1/1/17

Thu 12/31/20

7

P7 Wesleyan Area Stormwater Conveyance Interceptor

Fri 1/1/16

Mon 12/31/18

8

P8 Lafayette Drive Wastewater Separation Project

Wed 1/1/20

Sat 12/31/22

9

P9 Various Lining Projects to Reduce Infiltration

Sun 1/1/17

Thu 12/31/26

10

P10 UV Disinfection at the Treatment Facilities (East and
West)

Sun 1/1/17

Thu 12/31/20

11

P11 Ravine Sewer Phase 2 Project

Fri 1/1/16

Sun 12/31/17

12

P12 Baybrook Wastewater Interceptor and Separation
Project

Sun 1/1/23

Wed 12/31/25

13

P13 Parkway Drive Interceptor Project

Wed 1/1/20

Sun 12/31/23

14

P14 Williamsburg Square Pump Station / Force Main
Improvements

Sun 1/1/23

Wed 12/31/25

15

P15 Tampa Drive Area Wastewater Redirection and
Stormwater Separation

Mon 1/1/24

Thu 12/31/26

16

P16 Green Infrastructure Initiatives

Sun 1/1/17

Thu 12/31/26

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

APPENDIX T
POTENTIAL FUTURE PROJECTS

Potential Additional Projects
If upon completion of the 16 projects identified in the LTCP, a determination is made that
compliance with the CSO policy is not yet achieved, and the community must continue LTCP
efforts, RWRA will begin by reviewing the following list of projects. These projects, which were
identified during the alternatives evaluation process, and represent candidate projects to
effectively augment the proposed LTCP projects and achieve additional mass removal goals. The
selection and prioritization of additional projects, will only be performed if it is deemed necessary
to achieve the 85 percent mass removal target, and will be closely coordinated with the regulatory
agencies responsible for implementing the LTCP.
Detailed project descriptions are provided on the following pages:
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17. Harsh–Byers Avenue/Frederica Street Stormwater Separation Project (P17)
RWRA is including in this submittal the stormwater removal and separation away from the
CSS within the area and redirected into the Harsh Ditch Stormwater improvements
recently completed by the City of Owensboro in the Byers Avenue/Frederica Street
vicinity. (See Figure 1) This project is consistent with RWRA’s Presumption Approach (iii)
related to RWRA’s objective to reduce the total volume conveyed through the CSS. The
affected area reduces the stormwater introduction into the central tunnel sewer system
and, thus, reduces the discharge frequency, volume, and duration from the Locust Street
Tunnel Sewer Outfalls.
This project involves the installation of stormwater conveyance facilities from the
described areas to reroute runoff from the CSS to the previously described stormwater
improvements within the Harsh Ditch watershed. The effects of this improvement are
included in RWRA’s evaluation using the Mass Pollutant Calculator that RWRA has
developed to gauge the effectiveness of various LTCP projects. This project enables
potential future separation of wastewater from the vicinity, which is also consistent with
the above-mentioned approach.

Figure 1 Harsh–Byers Avenue/Frederica Street Stormwater Separation Project (P17)

2

18. Ravine Sewer Project (P18)
This project involves the continuation of the reconstruction and upgrade of the Ravine
interceptor sewer located in the Locust Street Tunnel Sewer System. The current Ravine
Sewer is nearly a century old and was constructed in a diagonal path aligned with a
waterway referred to as the “ravine” (see Figure 2). This sewer is severely deteriorated
with a large amount of infiltration and potential structural integrity problems. It has been
the intent of RWRA to replace sections of this sewer as development occurred in the newly
developing riverfront areas. To date, improvements have extended from the downstream
end of the Ravine Sewer to Walnut Street near Second Street. RWRA was able to
separate stormwater and wastewater for this section up to Second Street.
Ravine Sewer Phase 3 is intended to continue the separation of stormwater/wastewater,
where possible, preferably beginning at the completed sections near Second St and
Walnut St and proceeding upstream. Extension of these improvements to the southwest
are intended to ultimately separate the entire water/sewershed (up to near Castlen Drive
south of 5th street). This will enable RWRA to comply with the objectives of the CSO Policy
through this separation methodology. This improvement would significantly reduce the I/I
of the area that enters the CSS and thus reduce total potential volume of overflows and
treatment of combined sewage during dry weather.
Reconstruction of the Ravine Sewer is consistent with RWRA’s Presumption Approach
(iii) both for the removal of infiltration and the potential separation of the stormwater and/or
wastewater along the new path of the Ravine Sewer. Final plans have not been developed
as to the amount and extent of the reconstruction length and/or separation capabilities.
This project will be reviewed and designed at a later date after it is better known the
development that is occurring in the general vicinity.
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Figure 2 Ravine Sewer Project (P18)

19. Various Lining Projects During the 5 to 15-Year Period (P19)
This project is a continuation of RWRA’s various lining projects beyond the 5-year program
(P9) defined in Section 4. Based on RWRA’s past and anticipated sewer lining needs,
RWRA projects that this continuation will be necessary at this project’s defined level. As
part of RWRA’s future ongoing efforts to reduce infiltration into the remaining CSS, RWRA
intends to continue efforts to line sewers that have infiltration occurring. These efforts will
be prioritized based on television inspection and review. RWRA plans to annually budget
for these infiltration improvements and typically bids these in groupings of similar-sized
pipes. These efforts may also include the lining of the major tunnels and/or deep manholes
that show infiltration needs. Appendix P shows results of lining and televising efforts since
1994. In 2004, RWRA upgraded its camera inspection program to add a second camera
truck with personnel to operate in order to more effectively inspect the system. This
addition provided for a more thorough approach to managing all aspects of the
maintenance program.
In 2010, RWRA further upgraded its television inspection program by replacing the
existing camera trucks with two new camera trucks that were equipped with camera that
have lateral launch capability. This upgraded camera video enhancement, along with the
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lateral launch feature, has significantly improved RWRA’s knowledge of problems within
the system, including the sewer taps/laterals and enabled RWRA to better evaluate the
prioritization of the maintenance efforts associated with these problems. With this
technology, RWRA is more thoroughly addressing infiltration and inflow (I/I) within the
system. Consistent with past practice described in Section 3, RWRA will continue to
survey and evaluate all connecting taps to the combined system and seal off all
connections that can be abandoned.
The result of past efforts and future projected efforts will be to reduce the amount of
groundwater infiltrating the system, thus creating available storage within the existing pipe
network. These efforts are consistent with Presumption Approach (iii). The additional
storage reduces the total volume of discharge annually and reduces the total events and
duration of overflow events.

20. Christie Place Stormwater Removal Interceptor Project (P20)
This project involves the construction of a stormwater conveyance interceptor along
Christie Place. (See Figure 3) This project is necessary to provide additional stormwater
conveyance for the Booth Avenue/South Griffith Avenue Stormwater Separation Project
(P21). This project is also necessary to enable the removal of wastewater associated with
the Booth Avenue/South Griffith Avenue Wastewater redirection project (P22). The
stormwater from this improvement will be redirected and then conveyed to the Scherm
watershed detention basin that has been completed and has been designed to accept the
acreage that is included in this stormwater removal project. The previously completed
Scherm Ditch improvements have also been designed to accept and convey the
stormwater runoff from the additional acreage of the area. A summary of the previous
Scherm Ditch area improvements including the detention basin are outlined in Section
3.03.
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Figure 3 Christie Place Stormwater Removal Interceptor Project (P20)

This project is consistent with Presumption Approach (iii) associated with the removal of
stormwater from the system. The stormwater that will be removed as a result of this project
would have been discharged in RWRA’s central tunnel sewer system and eventually
discharged at the Locust Street outfall(s). This is an enabling project that is part of CSS.
This project specifically removes stormwater from the portion of the central CSS within the
Scherm watershed and redirects this stormwater to the previously mentioned Scherm
Watershed improvements. This project will ultimately reduce the amount of combined
sewage conveyed within the system, create more storage in the system which reduces
the frequency, duration, and total number of overflow events and any volume that may be
discharged during an event.
This project also enables RWRA to complete future separation and removal of wastewater
within the central tunnel CSS. It is necessary for this project to be completed in order to
construct the Booth Avenue/South Griffith Avenue Wastewater Redirection (Area 1) (P22)
and the Booth Avenue/Mayfair Drive Wastewater Redirection (Area 2) (P26). Each project
that is part of this area’s improvements has been evaluated and included as part of
RWRA’s LTCP program based on information obtained using RWRA’s Mass Pollutant
Calculator.
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21. Booth Avenue/South Griffith Avenue Stormwater Separation (Area 1) Project (P21)
This project involves the construction of stormwater conveyance facilities from the Scherm
watershed stormwater improvements to a portion of the remaining central CSS located in
the Booth Avenue/South Griffith Avenue area (see Figure 4) This improvement includes
various appurtenances connecting a number of stormwater inlets necessary to redirect
the stormwater away from the CSS to the improvements that have been upgraded and
are adequate to convey the redirected stormwater flow to the completed Scherm
watershed improvements described herein.
This project is part of RWRA’s phased, systematic approach to redirect stormwater away
from the CSS. The completed project will enable the redirection and elimination of
approximately 64 acres of stormwater runoff from the central tunnel sewer system. This
project is consistent with the Presumption Approach (iii) for the community. The benefits
associated with the stormwater removal have been calculated using the mass pollutant
calculator that is contained within this document.
Upon completion, this project would redirect a significant amount of stormwater from the
central tunnel sewer system and thus reduce the total volume of stormwater introduced
within the system, further reducing overflow volume at the Locust Street Outfalls. This
project would further reduce the frequency of events as well as the duration of the event.
The previously completed projects in the Scherm watershed have enabled this project,
along with other projects to be initiated. The detention basin located at Scherm Road and
Wendell Ford Expressway has adequate capacity to accept the flow from the area affected
by this project. The conveyance improvements along Scherm Road have also been
adequately sized to transport the stormwater to the completed basin.
This project, in combination with (P20) also enables RWRA to complete future separation
and removal of wastewater from a portion of the area within the central tunnel combined
sewer system. It is necessary for this project to be completed in order to construct the
Booth Avenue/South Griffith Avenue Wastewater Redirection (Area 1) (P22) and the
Booth Avenue/Mayfair Drive Wastewater Redirection (Area 2) (P26). Each project that is
part of this area’s improvements has been evaluated and included as part of RWRA’s
LTCP program based on information obtained using RWRA’s Mass Pollutant Calculator.
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Figure 4 Booth Avenue/South Griffith Avenue Stormwater Separation Project (Area 1)
Project (P21)

22. Booth Avenue/South Griffith Avenues Wastewater Redirection (Area 1) Project
(P22)
This project involves the separation and redirection of wastewater from a portion of the
central tunnel CSS that conveys flow through the Locust Tunnel Sewer to the Locust Street
pump station (see Figure 5). This is a phased project to be completed in conjunction with
the other Scherm Watershed Stormwater Separation improvements, located near the
Booth Avenue and South Griffith Avenue areas. Previous phases of this project have been
completed; these phases included the construction of a force main along Scherm Road
that would be used to divert wastewater flow from the CSS to a separate sanitary sewage
system. The wastewater flow from approximately 930 ERUs will be available for capture
and redirection away from the CSS within the area.
It is anticipated that this project will involve the construction of a minimum of one pump
station near Booth Avenue and possibly the construction of a second pump station along
Booth Avenue east of the initial pump station described herein. This project would involve
a substantial amount of wastewater volume and associated mass of pollutants to be
intercepted and redirected from the CSS. The removed wastewater flow associated with
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this project would enable the remaining combined sewers north of the project area to retain
and store additional combined sewage volume during rain events.
The effect of this project would both reduce the mass of pollutants conveyed into the
Central Tunnel combined sewer system and provide additional storage capacity within the
system thus reducing the concentration and volume of overflows that would occur in the
future. The effects of this project have also been evaluated by RWRA’s Mass Pollutant
Calculator, which has been used to prioritize RWRA’s projects for incorporation into this
LTCP.
The project area will be studied and there will be a determination made by RWRA as to
whether there will be one or two pump stations involved with the capture and redirection
of wastewater flow from the system near the Booth Avenue area. The design should
incorporate RWRA’s future plans for other wastewater separation within the same
sewershed.
This project is consistent with RWRA’s Presumption Approach (iii), which involves the
reduction of the mass of pollutants equivalent to 85 percent of the volume receiving
primary treatment along with disinfection. RWRA’s focus with this project is the significant
reduction in wastewater conveyed through the combined system that can be achieved by
redirecting the flow away from the combined sewer system and directing it to a treatment
plant without entrance into the CSS. The result of this project will reduce the concentration,
frequency, and duration of overflow events within the Locust Street Tunnel (Central)
Sewer System.
This project was made possible, in part, through the completion of previous stormwater
and wastewater improvements in the Scherm watershed, which included the construction
of the Scherm stormwater retention basin, expansion of the Scherm ditch and box culvert
stormwater conveyance capacity to the basin, and the completed construction of a larger
replacement force main from Scherm Road–Lewis Lane pump station, along with a newly
constructed wastewater force main specifically designed to convey wastewater associated
with this project. This project will also be made possible, in part, through the completion
of the projects that are a part of RWRA’s phased, systematic approach that has been
included in this LTCP submittal. These phased projects include Christie Place Stormwater
Removal Interceptor Project (P20) and the Booth Avenue/South Griffith Avenue
Stormwater Separation Project (Area 1) (P21).
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Figure 5 Booth Avenue/South Griffith Avenues Wastewater Redirection (Area 1) (P17)

23. Windsor Avenue Stormwater Conveyance Interceptor (P23)
This project involves the construction of a stormwater conveyance interceptor, along with
other appurtenances, at Windsor Avenue (see Figure 6). The project includes the upgrade
in capacity of the stormwater conveyance that will enable the redirection of stormwater
that is in the Booth Avenue/Mayfair Drive areas away from the central CSS. The completed
project will provide additional conveyance capacity for future stormwater separation
projects and for the separation of stormwater in the immediate vicinity of this new
stormwater interceptor sewer. This project will provide additional conveyance capacity
necessary for the construction of the Booth Avenue/Mayfair Drive Stormwater Separation
(Area 2) Project (P25). Further, this project is necessary to enable projects that will redirect
wastewater away from the central combined sewer system. The Booth Avenue/Mayfair
Drive Wastewater Redirection (Area 2) Project (P26), specifically, is made possible as a
result of the several previously completed downstream stormwater improvements within
the Scherm watershed, along with the Booth Avenue/Mayfair Drive Stormwater Separation
(Area 2) Project (P25) that is part of RWRA’s LTCP program.
Upon completion, this project would redirect a significant amount of stormwater from the
central tunnel sewer system and thus reduce the total volume of stormwater introduced
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within the system, further reducing any overflow volume that might occur at the Locust
Street Outfalls. This project would further reduce the frequency of events as well as the
duration of an overflow event.
This project will also enable the stormwater from future construction to convey the acreage
from the previously mentioned Booth Avenue/Mayfair Drive area that can be captured and
redirected away from the central tunnel sewer system that was previously introduced at
the area contained in the upper Scherm Watershed. The interceptor would convey the
stormwater produced within the watershed area southward to the improvements that have
been completed along Scherm Ditch. Those projects include improvements to Scherm
Ditch, as well as the detention basin that is constructed at Scherm Road and Wendell Ford
Expressway. These projects were designed with future stormwater conveyance and
detention components in mind.
This project is part of RWRA’s phased, systematic approach to remove stormwater from
entering the CSS. This project is consistent with the Presumption Approach (iii) for this
sewershed/watershed. The effects of the stormwater removal have been reviewed based
on the mass pollutant calculator and included in RWRA’s LTCP program.
This project enables RWRA to significantly reduce the amount of stormwater introduced
into the CSS and thus, reduces the total volume carried through the system at any given
time. This project enables RWRA to proceed with the future projects described above that
would allow for the separation of additional wastewater from the CSS in downstream
sewersheds. These projects are also incorporated into RWRA’s LTCP and included
herein.
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Figure 6 Windsor Avenue Stormwater Conveyance Interceptor (P18)

24. Booth Avenue Area Stormwater Retention (P24)
As RWRA continues to develop and build projects in the Scherm watershed that enable
the removal and redirection of stormwater from the CSS, RWRA plans to further review
the potential for additional retention opportunities downstream of these improvements.
The existing systems will be studied to determine if the current retention capabilities are
adequate for the LTCP projects described herein. If it is determined that more storage
capacity is required, RWRA would construct additional retention as needed. Figure 7
shows the acreage of stormwater removed from the CSS in Projects P7, P20, P21, P23,
and P25.
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Figure 7 Booth Avenue Area Stormwater Retention (P24)

Should this project be deemed necessary, it would involve either the expansion of the
original Scherm Watershed Basin or the construction of a separate retention basin
somewhere upstream of the existing Scherm Basin adequate to contain the necessary
diverted stormwater from the Booth Avenue area and/or any of the other areas associated
with stormwater redirection projects named herein. This project is associated with other
stormwater removal projects within the area and reduces the impact of stormwater
entering the CSS and the associated overflows from the Locust Street Tunnel Sewer
System Outfalls during significant rain events.
This project would be designed and constructed in association with the Booth
Avenue/Mayfair Drive Stormwater Separation (Area 2) Project (P25) and any other
potential future phased separation projects. This is an enabling project associated with the
eventual removal of stormwater from the central tunnel system. The water that would be
detained as part of this project would be stormwater that would eventually be conveyed
through the previously mentioned Scherm watershed stormwater improvements.
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25. Booth Avenue/Mayfair Drive Stormwater Separation (Area 2) Project (P25)
This project involves the construction of stormwater conveyance facilities within the
Scherm watershed that is associated with the continuation of other stormwater separation
projects redirecting stormwater out of the remaining central CSS. The stormwater
conveyance facilities associated with this project are near the Booth Avenue/Mayfair Drive
area and are contingent upon the other improvements downstream (see Figure 8) This
improvement includes various appurtenances connecting a number of stormwater inlets
necessary to redirect and convey the stormwater away from the CSS to the completed
downstream improvements described herein.
This project is a continuation of RWRA’s phased, systematic approach related to the
removal of stormwater from the CSS. This project is also consistent with Presumption
Approach (iii) associated with the reduction in mass pollutant loadings within the combined
sewer system based on stormwater removal from the CSS. The affected central tunnel
sewer system will have a significant reduction in the amount of stormwater introduced
within the project area. This project will enable approximately 74 acres of stormwater
runoff to be captured and redirected away from the CSS.
This project, in combination with the Windsor Avenue Stormwater Conveyance Interceptor
Project (P23) and Booth Avenue Area Stormwater Retention (P24) also enables RWRA
to complete the separation and removal of wastewater from the Booth Avenue/Mayfair
Drive area within the central tunnel combined sewer system. It is necessary for this project
to be completed in order to construct the Booth Avenue/Mayfair Drive Wastewater
Redirection (Area 2) Project (P26). Each project that is part of this area’s improvements
has been evaluated and included as part of RWRA’s LTCP program based on information
obtained using RWRA’s Mass Pollutant Calculator that was used to determine the
effectiveness and prioritization as part of RWRA’s LTCP. This is also an enabling project
that allows for future removal and redirection of wastewater east of the project vicinity.
The previously completed projects in the Scherm watershed have enabled this project,
along with other projects to be initiated. The retention basin located at Scherm Road and
Wendell Ford Expressway has capacity to accept flow from the area affected by this
project. The major box culvert and open channel conveyance improvements along Scherm
Road have also been adequately sized to transport the redirected stormwater to the
completed basin.
Upon completion, this project would redirect a significant amount of stormwater from the
central tunnel sewer system and thus reduce the total volume of stormwater introduced
within the system, further reducing potential overflow volume at the Locust Street Outfalls.
The continued removal of stormwater from the central tunnel system reduces the volume
conveyed within the system, increases storage within the system and ultimately reduces
the number, frequency, and duration of overflows from the system.
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Figure 8 Booth Avenue/Mayfair Drive Stormwater Separation (Area 2) Project (P25)

26. Booth Avenue/Mayfair Drive Wastewater Redirection (Area 2) Project (P26)
This project involves the construction of a pump station that is located in the Booth
Avenue/ Mayfair Drive area and will be designed to collect, redirect, and transport
wastewater away from the central tunnel sewer area located within the Scherm
Watershed/Sewershed. (See Figure 9) This is a phased project to be completed in
conjunction with the other Scherm Watershed Stormwater Separation improvements,
located near the Booth Avenue and South Griffith Avenue areas. Previous phases of this
project have been completed; these phases included the construction of a force main
along Scherm Road that would be used to divert wastewater flow from the combined sewer
system to facilities that would convey the wastewater to a treatment plant without
introduction into the CSS.
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Figure 9 Booth Avenue/Mayfair Drive Wastewater Redirection (Area 2) Project (P26)
It is RWRA’s intent to review the area associated with the wastewater separation of this
project together with the area associated with the Booth Avenue/South Griffith Avenue
Wastewater Redirection (Area 1) Project (P22) and, if possible, RWRA would prefer to
consolidate the construction of a pump station in conjunction with that project. However,
as part of the review, it may be determined that the two pump stations would be necessary
to cost-effectively provide the best option for wastewater conveyance.
This project would provide for the interception and redirection of a significant amount of
wastewater volume and associated mass of pollutants to be removed from the central
CSS. The removed wastewater flow associated with this project would enable the
remaining combined sewers north of the project area to retain and store additional
combined sewage volume during rain events.
This project is a continuation of RWRA’s phased, systematic approach associated with
the removal of wastewater from the CSS. Upon completion of this project, the flow from
approximately 362 ERUs will be redirected away from the combined sewer system within
the area. This project is consistent with Presumption Approach (iii) related to the
wastewater redirection aspect. It is anticipated that RWRA will be required to install a
minor interceptor sewer(s) to direct the wastewater to the pump station constructed as
part of this project; however, if the option is available to construct a consolidated pump
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station as described above, it may be required to construct a much larger interceptor
project to achieve the desired objective.
This project significantly reduces the amount of wastewater introduced to the central
tunnel sewer system, thus reducing the concentration of wastewater within the flow carried
throughout the system. This project is to be completed in conjunction with other projects
within the general area of the southern portion of the central tunnel sewer watershed.
The effect of this project would both reduce the mass of pollutants conveyed into the
Central Tunnel combined sewer system and provide additional storage capacity within the
system thus reducing the concentration and volume of overflows that would occur in the
future. The effects of this project have also been evaluated by RWRA’s Mass Pollutant
Calculator, which has been used to prioritize RWRA’s projects for incorporation into this
LTCP. The impact of overflows will be reduced based on the reduction in mass pollutants
conveyed.
This project was made possible, in part, through the completion of previous stormwater
and wastewater improvements in the Scherm watershed, which included the construction
of the Scherm stormwater retention basin, expansion of the Scherm ditch and box culvert
stormwater conveyance capacity to the basin, and the completed construction of an
expanded replacement force main from Scherm Road–Lewis Lane pump station, along
with a newly constructed wastewater force main specifically designed to convey
wastewater associated with this project. This project will also be made possible, in part,
through the completion of the projects that are a part of RWRA’s phased, systematic
approach that has been included in this LTCP submittal. These phased projects include
Christie Place Stormwater Removal Interceptor Project (P20), Booth Avenue/South
Griffith Avenue Stormwater Separation Project (Area 1) (P21), Booth Avenue/South
Griffith Avenue Wastewater Redirection (Area 1) Project (P22), Windsor Avenue
Stormwater Conveyance Interceptor Project (P23), Booth Avenue Area Stormwater
Retention Project (P24) and the Booth Avenue/Mayfair Drive Stormwater Separation (Area
2) Project (P25).

27. Adams Court Stormwater Separation Interceptor (P27)
This project involves the construction of a stormwater interceptor sewer that would redirect
stormwater from the Adams Court area to the improved Harsh Ditch stormwater
conveyance system (see Figure 10). A total of 11 acres of stormwater runoff would be
removed from the combined sewer system once the interceptor and appurtenances are
constructed which would connect the inlets and other structures to said improvements.
The Adams Court interceptor will also provide conveyance for the separated stormwater
runoff from the West Legion Boulevard Stormwater Separation Project (P29) area.
Further, this project enables future stormwater separation north of Legion Boulevard near
the Wesleyan Place neighborhood area. This project is consistent with RWRA’s
Presumption Approach (iii) to remove stormwater from the CSS.
The redirected stormwater would reduce the introduction of stormwater into the central
tunnel sewer system, thus reducing the potential for discharges from the Locust Street
Tunnel Sewer Outfalls. The improvements would also include the reduction of localized
flooding in the Adams Court area. The general area around Adams Court is located in the
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southern and lower portion of the central system and this project would eliminate this lower
elevation within the system that is naturally prone for system backup during large rain
events.
This project has been made possible by multiple recent downstream stormwater
conveyance improvements within the Harsh Ditch watershed. These downstream
improvements include the construction of a stormwater retention basin near Veach Road
along Harsh Ditch. These improvements are part of RWRA’s phased systematic approach
to reduce the amount of stormwater entering the system. Each of these projects has
reduced the amount of stormwater introduced that could potentially overflow at the Locust
Street Outfalls. These projects also have enabled RWRA to reduce the volume conveyed
in the CSS and increase the storage capability of the system. Figure 11 shows completed
downstream improvements that enable P27, P5, P17, P29, P30, and P31 to be
undertaken.

Figure 10 Adams Court Stormwater Separation Interceptor (P27)
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Figure 11 Harsh Locust Watershed

These improvements would, in conjunction with wastewater removal projects within
nearby areas, reduce the mass loadings discharged from the Locust Street Tunnel Sewer
Outfalls and also reduce the frequency, duration, and volume of discharges that would
occur. The effects of this improvement have been prioritized based on RWRA’s mass
pollutant calculator and incorporated into RWRA’s LTCP approach for this sewershed.
28. Harsh Watershed Stormwater Detention and Combined Sewage Detention Basins
Project (P28)
As RWRA continues to develop and build projects in the Harsh watershed that enable the
removal and redirection of stormwater from the combined sewer system, RWRA plans to
further review the detention/retention capabilities of both the stormwater system
downstream of these improvements and the need for combined sewage detention basin.
The eventual total acreage of stormwater runoff area will be studied to determine the sizing
of detention/retention necessary to mitigate the impacts of the associated stormwater
removal projects from the CSS. These projects include Adams Court Stormwater
Separation Interceptor (P27), West Legion Boulevard Stormwater Separation Project
(P29) and the stormwater separation portion of the Tampa Drive Area Wastewater
Redirection and Stormwater Separation Project (P31).
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Once the complete effects of the stormwater removal projects listed above are
determined, RWRA will use the information as input data into the CSS system model to
re-evaluate the CSS needs for the Locust Street Tunnel Sewershed. It is anticipated that
the model will indicate that additional combined sewage detention and/or CSS system
valving will be necessary north of the general area that is part of the proposed Harsh
watershed/sewershed separation projects contained herein. This CSS detention
improvement will be necessary prior to the separation and redirection of wastewater
associated with the Allen Street Wastewater Interceptor Project (P30).
Undeveloped acreage necessary for a stormwater basin, as well as a CSS detention basin
in this project area of the Harsh Watershed system is limited; therefore, locating and
acquiring the necessary property for these basin(s) is expected to be difficult. Figure 12
provides a general area map in which detention basin(s) can be located. A further study
of the complete watershed and the associated projects, and stormwater runoff volume
created by them, will be necessary and be used to determine the size and scope of each
improvement (see Figure 13). This project is an enabling project for the separation projects
listed above.
The Harsh Watershed Stormwater Detention portion of this project is associated with other
stormwater removal projects within the area and reduces the impact of stormwater
entering the combined sewer system and the potential overflows from the Locust Street
Tunnel Sewer System Outfalls during significant rain events. This project would be
designed and constructed in association with the Adams Court Stormwater Separation
Interceptor (P27), West Legion Boulevard Stormwater Separation Project (P29) and the
stormwater separation portion of the Tampa Drive Area Wastewater Redirection and
Stormwater Separation Project (P31) and any other potential future phased separation
projects. This project could enable further projects to remove stormwater from the central
tunnel sewer system contingent upon the future design and available storage area. The
water that would be detained as part of this project would be stormwater that would
eventually be conveyed through the previously mentioned Harsh watershed stormwater
improvements.
The Combined Sewage Detention Basin’s portion of this project is associated with the
Allen Street Interceptor Project (P30) which redirects wastewater from the system in the
area near Allen Street and Legion Boulevard. The detention associated with this portion
of the project is anticipated to be needed to mitigate any effect of the system north of this
intersection from potential flooding, etc. during significant rain events.
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Figure 12 Harsh Watershed Stormwater Detention and Combined Sewage Detention
Basins Project (P28)
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Figure 13 Scherm/Locust and Harsh/Locust Watersheds

29. West Legion Boulevard Stormwater Separation Project (P29)
This project involves the construction of stormwater conveyance facilities/interceptor in
the area of West Legion Boulevard and Frederica Street. This improvement is designed
to extend improved stormwater conveyance from the upgraded Harsh Ditch system
westward toward Frederica Street (See Figure 14). This project would separate, capture,
and redirect flow from the West Legion Boulevard area through the construction of new
stormwater conveyance facilities to above-mentioned Harsh Ditch improvements. This
improvement would reduce the central tunnel sewer system watershed by 57 acres. This
project would significantly reduce the introduction of stormwater to the CSS from this area.
This project is also an enabling project allowing for the construction of the Allen Street
Wastewater Interceptor (P30), which removes a significant amount of wastewater
introduced to the CSS.
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Figure 14 West Legion Boulevard Stormwater Separation Project (P29)
The detention necessary for this project must be completed as part of the Harsh
Watershed Stormwater Detention and Combined Sewage Detention Basins (P28) and the
Adams Court Stormwater Separation Interceptor (P27) must be constructed before this
project could be initiated.
This project is consistent with RWRA’s Presumption Approach (iii) related to the reduction
of stormwater introduced to the combined sewer system. This project further reduces the
mass pollutant loadings discharged from the system during overflows. The total volume
contained within the system, the duration and frequency of overflow events are reduced
with each subsequent project of this type. This project is a continuation of RWRA’s
phased, systematic approach to reduce stormwater introduction to the CSS.
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30. Allen Street Wastewater Interceptor Project (P30)
This project involves the construction of a wastewater interceptor sewer from the Veach
Road/Parkway Drive area westward across Legion Park to Allen Street at Legion
Boulevard (see Figure 15) This project is a continuation of the Parkway Drive Wastewater
Interceptor Sewer (P13) that is part of the program to remove wastewater from the
combined sewer system. Once the Allen Street interceptor sewer is completed, connection
can be made to the sewer system at Allen Street, which serves a large sewershed south
of Legion Boulevard, allowing for the redirection of the wastewater from approximately
450 ERUs to this interceptor to be conveyed to the completed Parkway Drive system.
In order for this project to occur, the stormwater detention and separation projects within
the area would need to be completed. These projects include Adams Court Stormwater
Separation Interceptor (P27), Harsh Watershed Stormwater Detention and Combined
Sewage Detention Basins (P28), West Legion Boulevard Stormwater Separation Project
(P29) and the Tampa Drive Stormwater Separation Project (P31).
This project will need to be completed to be able to provide the conveyance capacity and
infrastructure necessary to complete the redirection of wastewater from the combined
system associated with the wastewater portion of the Tampa Drive Stormwater Separation
Project (P31).
The cumulative effects of the Parkway Drive Interceptor Project (P13), Adams Court
Stormwater Separation Interceptor (P27), Harsh Watershed Stormwater Detention and
Combined Sewage Detention Basins (P28), West Legion Boulevard Stormwater
Separation Project (P29), Allen Street Wastewater Interceptor Project (P30), and the
stormwater separation portion of the Tampa Drive Area Stormwater Separation Project
(P31) enable RWRA to isolate the area shown in Figure 11 and redirect the wastewater
flow through the completed wastewater interceptors away from the CSS as well as reduce
the introduction of stormwater to the CSS from this area.
This project is consistent with RWRA’s Presumption Approach (iii) related to the removal
of wastewater from the CSS. This project removes a significant amount of wastewater and
its associated mass loadings from the system. The calculated results from the mass
pollutant calculator were used to prioritize this project as part of RWRA’s LTCP submittal.
This is a continuation of RWRA’s phased, systematic approach within the central tunnel
sewer system of the community.
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Figure 15 Allen Street Wastewater Interceptor Project (P30)

31. Tampa Drive Area Wastewater Redirection (P31)
This project involves the removal of stormwater from the CSS (9 acres) and redirection
into the Harsh watershed. This project in combination with Project 13 completes the
redirection of all storm and sanitary flow away from the combination system. The project
map (see Figure 15) indicates the area and boundary of the storm water removal that
could be redirected away from the CSS.
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Figure 15 Tampa Drive Area Wastewater Redirection and Stormwater Separation (P31)
This project is consistent with Presumption Approach (iii) associated with the removal of
stormwater from the combined sewer system. This project would be made possible by the
construction of improvements in the Harsh Ditch system to convey the stormwater away
from the combined system, including the Adams Court Stormwater Separation Interceptor
(P27) and the Harsh Watershed Stormwater Detention and Combined Sewer Detention
Basins (P28).
This project, would reduce the introduction of stormwater from the southern portion of the
central combined sewer system. This project has the effect of reducing the mass of
pollutants conveyed through the system, along with the volume introduced to the system.
Any overflows from the central system are further reduced at the Locust Street Outfall.

32. Green Infrastructure Initiatives (P32)
RWRA will continue to build connections with the community through our workshops and
outreach, promoting and educating the public on using green infrastructure to achieve
stormwater reduction. RWRA will continue to use our partnership established with other
public agencies (City of Owensboro, Daviess County Fiscal Court, and University of
Kentucky Agricultural Service Extension Office) as a resource for education and outreach.
26

Both the City of Owensboro and Daviess County have allocated money for storm water
education outreach and will contribute monetarily to our workshop as well as provide
information to the public on local storm water issues at our workshops. The UK Extension
Service provides educational resources and has made budgetary commitment for our
future workshops. RWRA will also use partnerships to help develop ideas for future
education and implementation workshops, such as an urban tree planting workshop.
One such outreach where our partnerships will be used is our annual rain barrel workshop
(see Figure 16). RWRA has hosted this workshop on an annual basis and plans to
continue to do so through the LTCP period.
Public-Private partnerships like the one used to host a rain garden workshop at a local
engineering firm (see Figure 17), will continue to be sought in the future to other workshops
and to diversify and maximize the exposure the public has to green infrastructure systems.
RWRA has organized this workshop on an annual basis and plans to continue this effort
through the LTCP period.
RWRA will continue to pursue the removal of downspouts and sump pumps from the CSS
and direct those flows to green space in order to reduce runoff. Additionally, RWRA will
also continue to find opportunities to demonstrate either new green infrastructure
technologies, or existing technologies in different situations when possible in order to
expose and educate the public about the benefits of green infrastructure.
It is not known at this time each of the green initiatives that RWRA will fully implement but
RWRA recognizes the benefits of such programs and intends to continue such efforts. The
LTCP contains financial commitment toward this process.

Figure 16 Rain Barrel Workshop

27

Figure 17 Public/Private Partnership at a Local Engineering Firm for a Rain Garden
Workshop
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(i) Characterization, monitoring, and modeling activities on the combined sewer system as the basis for selection and design of effective CSO controls

1

2

3

4
5

Table 2.03-1 of the LTCP has been updated to include rainfall durations and return frequency of each event. Most of the
rainfall events had low return frequencies due to either small rainfall totals or long durations. The specific rainfall duration for
the May 5, 1999 event was unable to be located. One event from the group would be classified as approximately a 6-month
event.
Specific calibration goals weren't established during the initial development of the sewer system model. The rainfall events
On page 2-10, model calibration is discussed. Are calibration goals and results provided? Were the calibration
shown in Table 2.03-1 of the LTCP were used in conjunction with the flow meter data collected throughout the system to
goals met?
establish the baseline/existing conditions of the model.
The rainfall events shown in Table 2.03-1 of the LTCP were used in conjunction with the flow meter data collected throughout
the system to establish the baseline/existing conditions of the model. These rainfall events were considered to be the
Which storm events were used for verification of the model?
"calibration" events at the time since they were used to simulate existing conditions of the sewer system based on the flow
meter results.
Numerous storms events were used in the model, not just one specific design storm. These storm events are focused more on
Is the design storm used in the model stated?
smaller typical year rainfall events that can have an impact on the combined sewer system.
Normal pool of the Ohio River does not affect the CSO discharge rates. Some modeling has been performed previously to
Is the effect of the elevation of the Ohio River on the discharge rate of the CSO outfalls included in the model? See
evaluate the effect of Ohio River flooding on CSO discharge rates. Some modeling has also been performed to evaluate
page 2-11. Has the extent of this influence been changed by the recent changes in some of the outfall structures?
changes to several of the outfall structures.

What is the duration and return frequency for the each of the rainfall events listed in Table 2.03-1 on page 2-10
that were captured during the 1999-2000 monitoring period?

6

The acreage for each tunnel system is different in sections 2.02.B.1 and 2.05.C, even after subtracting the acres of Both are correct. The text in Section 2.05.C is referring to sewer catchment acres in 1999-2001. Section 2.02 is referring to
stormwater removed from each system as shown in Figure 2.02-4 on page 2-5. Please clarify which is correct.
sewer catchment acres in 2013.

7

Please clarify if the Ohio River mile points used in the LTCP are correct.

8

Include a listing of CSO regulator locations and descriptions.
Are there any CSO outfalls where separate stormwater is discharged to the outfall pipe downstream of the
regulators?

9

The Ohio River mile points used in Figure 2.04-1 have been revised. No corrections were needed for Ohio River mile points in
the text.
This information is available in RWRA's KPDES draft permit dated 2/29/16.
Yes. More specific information is available in RWRA's KPDES draft permit dated 2/29/16.

(iv) An evaluation of alternatives that will assist in selecting CSO controls to meet CWA requirements
1

Do all of the projects in section 3.03.B.3. “Stormwater Removal From CSS” discharge to surface waters? Do any of
No, but most do. Table 3.03-6 has been updated to clarify which projects discharge back to the CSS.
these projects discharge directly or indirectly to the CSS?

2

Where does the 30’ diameter 40’ deep chamber in the Locust St Tunnel system discharge to?

Clarifying text has been added to Section 3.03-3.

3

On page 3-20, clarify what is meant by “RWRA has one remaining significant pump station (Lafayette Drive) that
discharges wastewater flow directly into the CSS.” How is other sanitary sewage being discharged into the CSS?

Other than the Lafayette pump station, flow enters the system by gravity. Clarifying text has been added to this section.

4

In the last paragraph on page 3-20, is “28” meant to be “28 percent”?

Yes, the sentence has been revised.

5

On page 3-21, are any other options being considering for alleviated the entrained air from CSS sewers dropping
into the tunnels, such as vortex drops? Have there been any odor complaints from the vented manhole lids? Are
the vented manhole lids now a source of stormwater runoff into the tunnels?

Clarifying text has been added.
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6

Page 3-33 states that some of the CSOs that discharged to Panther Creek were eliminated by installing Tideflex
valves to keep the CSS from backing up into the separate storm sewers. Are those Tideflex valves still in
Clarifying text has been added.
operation? Can these separate storm sewers discharge through the Tideflex valves to the CSS? What happened to
the original CSO outfall pipes?

7

For project P1 Parkview Drive Project, will any combined or sanitary sewage be directed into the basin, or is only
stormwater directed into the basin, with the ability for combined sewage to back up into the basin when the
downstream CSS lines are full, like the Green River Health Dept stormwater/CSS basin?

8
9

Clarifying text has been added.

For project P29 Green Infrastructure Initiatives, what is the amount of financial commitment in the LTCP? When
The Project identified as P29 has been renumbered to P16. Clarifying text has been added to P16.
will these projects be identified? How are these projects included in the MPC?
Please indicate on Figure 3.03-18, and on the associated figures in Appendix O, the locations of the projects listed
Figure 3.03.18 has been updated with Project numbers. This updated map will be included in Appendix O.
on Table 3.03-10 by project name or project identifier.
(v) Cost/performance considerations to demonstrate the relationships among a comprehensive set of reasonable control alternatives

1

What is the basis of the project costs in Table 4.04-1?

Bid tabs from similar and recent projects and Best Professional Judgment. Clarifying text has been added.
(viii) An implementation schedule for CSO controls

3

On page 3-46 in section 3.04.D.1, what is the basis for selecting 250 gallons per day as an equivalent residential
unit? How will ERUs be determined for each project?
Provide a table that shows the ERUs and/or CSS acres for each project in Section 4 that are added or subtracted
from the input variables in the “current” scenario in order to provide the input variables in the “future” scenario
in the MPC in Section 3 and in Appendix Q.
It would be helpful if there was a grouping of projects by relation or by CSS area.

Maps showing completed and planned projects are included in the LTCP. See Figures 3.03-18 and 4.02-18.

4

Please include the project numbers on Table 4.04-1.

Table 4.04-1 has been revised.

5

Please provide project schedules and calculations for the “Percent of Fecal Loading Treated During Precipitation”
for phase one of the LTCP that will meet the minimum criteria for the presumption approach in the CSO Policy
Project schedules and project specific mass removal calculations are provided in Table 4.04-1 and Table 4.02-1, respectively.
within 7 years of an approved LTCP, and phase two of the LTCP that will meet the “Cumulative Pollutant Mass
Removal” listed in Table 4.02-1 and the implementation schedule in Table 4.04-1.

1
2

Refer to MPC discussion presentation from 10-27-2014. Using 65 gallons per capita day and 2.45 people per household, 160
gallons per day is being used for one ERU. Section 3.04.D.1 of the LTCP has been updated.
Table 4.02-1 has been updated with this information.

(ix) A post-construction compliance monitoring program adequate to verify compliance with water quality-based CWA requirements and ascertain the effectiveness of CSO controls
1

How often will the MPC be updated and a current % capture be calculated?

Section 4.06 has been updated to answer question.

2

What sampling of CSO discharges and receiving waters are proposed?

Section 4.06 has been updated to answer question.
Mass Pollutant Calculator

1

In our discussions in January, DOW suggested using more than the single lowest flow day each month for
The average daily dry weather flow at the East and West Plant was updated to be based on the average of the minimum
calculating average daily flow. How many days of each month were used in the MPC? With the system being
lowest three daily flows for each month for the period between 2008 and 2012. Section 3.04.A and Appendix Q of the LTCP
impacted by precipitation 11.4% of the time, only about 3 days of each month would be impacted by precipitation
have been updated.
and the rest of the month should be dry weather flow.
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The average daily dry weather industrial flow is based on RWRA metered flow data at locations of significant industrial uses
On page 3-38 in section 3.04.A.1.c, what is the basis for the proportions of Average Daily Dry Weather Flow that is throughout the service area. The flow is based on the average measured values between 2008 and 2012 at the significant
Industrial Flow, i.e. 37% for the East Plant and 30% for the West Plant?
industrial users tributary to the East or West Plants. Section 3.04.A of LTCP has been updated to include a brief summary of
these industrial flows.
Section 3.04.A and Appendix Q of the LTCP have been updated. The industrial flow to the East Plant is 1.18 MGD, or 35% of
On page 3-38 in section 3.04.A.1.c, if the total West Plant average daily dry weather flow is 4.76 MGD as listed in
the total average daily flow at the East Plant. The industrial flow to the West Plant is 1.26 MGD, or 25% of the total average
section 3.04.A.1.b, then 30% of 4.76 MGD is not equal to the 1.27 MGD listed in this paragraph.
daily flow at the West Plant.
This was text that was referenced from a previous version of the MPC, and has subsequently been removed. Section 3.04.A
Why is West Plant Average Daily Dry Weather Flow - Industrial listed as "Proposed" in Appendix Q?
and Appendix Q of the LTCP have been updated.
On page 3-39 in section 3.04.A.1.e, is the last sentence supposed to say "average daily dry weather flow" or
The sentence has been revised to indicate "average daily flow." Section 3.04.A of the LTCP has been updated.
should it say "average daily flow" is 8.04 MGD?
The Inputs table in Appendix Q includes rows for East Plant Average Daily Dry Weather Flow - Domestic and West
East and West Plant Domestic flows have been added in new paragraphs in Section 3.04.A of the LTCP.
Plant Average Daily Dry Weather Flow - Domestic. These variables are not listed in Section 3.04. Should they be?
The average daily dry weather flows at the West Plant are typically about 1.50 MGD higher than the average daily dry weather
flows at the East Plant based on a review of flow data at both plants during dry weather periods. For the purpose of the MPC,
the West Plant average daily dry weather I/I flow is estimated to be 1.50 MGD. Subtracting the domestic and industrial flows
from the average daily dry weather flow at the West Plant also results in approximately 1.5 MGD for I/I sources. Section
3.04.A of the LTCP has been updated. Also refer to presentation of the MPC on 10-27-2014, which included flow comparison
graphs of the West and East plants during example dry weather periods.

7

What is the basis for 1.50 MGD of West Plant Average Daily Dry Weather I/I Flow on page 3-38? Is this a
calculated number, a constant, or a monitored number? Is this actually dry weather flow, as the title of section
3.04.A.1.d says?

8

In Appendix Q, what is the basis for using 65 gallons per capita day for domestic use in the derivation description Refer to MPC discussion presentation from 10-27-2014. The West Plant average daily dry weather flow, divided by the
for West Plant Average Daily Dry Weather I/I Flow?
estimated population tributary to the West Plant, was used to estimate the approximate 65 gallons per capita day.

9

In Appendix Q, is the derivation description for West Plant Average Daily Dry Weather Flow - Domestic correct? It
The derivation description has been updated to provide clarification. Section 3.04.A and Appendix Q of the LTCP have been
says East Plant, instead of West Plant. The value is the same as the result of subtracting Industrial and I/I Flow
updated.
from the West Plant Average Daily Dry Weather Flow, but the description only says Industrial flow.

10

What months are used to calculate the West Plant Average Daily Flow? Reported DMR values for monitoring
periods of January 2008 to December 2012 calculate to an average of Monthly Average flows of 7.983 MGD for
the Max Rhoads WWTP, which is different than 8.04 MGD listed in Figure 3.04-1 and Appendix Q for West Plant
Average Daily Flow.

11

The input variable West Plant Average Daily Flow is included in section 3.04.A.1 and Appendix Q, but East Plant
Average Daily Flow is not included at all. Is the East Plant Average Daily Flow included in the MPC? What is the
difference between the East Plant Average Daily Dry Weather Flow and the East Plant Average Daily Flow?
Reported DMR values for monitoring periods of January 2008 to December 2012 calculate to an average of
Monthly Average flows of 4.427 MGD for the East Plant, which is different than 3.27 MGD listed in Figure 3.04-1
and Appendix Q for East Plant Average Daily Dry Weather Flow.

12

Is the Average Annual Rainfall in section 3.04.A.4.c on page 3-43 derived from the rain gauge monitoring
described on page 2-9?

The MPC tool uses daily flow data collected by RWRA plant operators between 2008 and 2012, and does not remove any flow
data that could be considered as an “outlier.” For the purpose of the MPC, the West Plant average daily dry weather flow is
8.02 MGD. Section 3.04.A of the LTCP has been updated.
The average daily dry weather flow at the East Plant is based on the average of the minimum lowest three daily flows for each
month for the period between 2008 and 2012. For the purposes of the MPC, the East Plant average daily dry weather flow is
3.36 MGD. The East Plant average daily flow is not included in the MPC. Section 3.04.A and Appendix Q of the LTCP have been
updated.

The average annual rainfall total is based on measured rainfall data in the Owensboro area. The average annual rainfall total
was derived by calculating the average annual rainfall between 2008 and 2012 measured at the rain gauge locations displayed
in Figure 2.03-1 of the LTCP. Section 3.04.A.4 of the LTCP has been updated.
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13

What is the calculation for Annual Stormwater Runoff Volume in section 3.04.B.1. Using the SCS Curve equation in
The stormwater runoff is calculated for each individual rainfall event during the typical year of rainfall, then added together to
August 21, 2009 Technical Memorandum results in 5.166 MGY, not 2.296 MGY listed on page 3-44 in section
estimate the annual stormwater runoff. Section 3.04.B.1 of the LTCP has been updated.
3.04.B.1, Figured 3.04-5, and in Appendix Q.

14

Section 3.04.A.3.b and Appendix Q state that the RWRA Combined Sewer Service Area is 4,283 acres, but Figure
3.04-5 and Appendix Q calculation description for Annual Stormwater Runoff Entering the Combined Sewer
System is based on the combined sewer service area of 4,500 acres. Which of these acreages is correct?

15

Figure 3.04-5 and the Results table in Appendix Q include rows for Annual Domestic Sanitary Flow During
Precipitation, Annual Industrial Sanitary Flow During Precipitation, and Annual I/I Flow During Precipitation for the A description of these variables has been added to Section 3.04.C of the LTCP.
Target Capture, West Plant, and East Plant sections. These variables are not listed in Section 3.04. Should they be?

16

In Figure 3.04-5 and the Results table in Appendix Q, are the calculation descriptions for Annual Domestic Sanitary
Flow within the CS Service Area During Precipitation and Annual Industrial Sanitary Flow within the CS Service
The calculation descriptions have been revised to clarify. Figure 3.04-5 and Appendix Q of the LTCP have been updated.
Area During Precipitation correct for the Target Capture, West Plant, and East Plant rows? These all say average
daily dry weather flow and do not include "domestic" or "industrial", respectively.

17

Please clarify that in section 3.04.B, Figure 3.04-5, and the Results table in Appendix Q that flows are scaled back
to the percentage of flow from the combined sewer system (100% for the East Plant and 88.3% for the West
Plant) in addition to being scaled back to the percentage of the year when the combined system is hydraulically
impacted by precipitation (11.4%).

18

On page 3-44 in section 3.04.B.2, the Annual Sanitary Flow Within the CSS During Precipitation is listed as 311
MGY. This flow is not listed in Figure 3.04-5 or in Appendix Q tables. Is it used in the MPC?

19

20

The annual stormwater runoff is based on the original area that contributed stormwater runoff to the CSS of 4,283 acres.
Therefore, 4,283 acres is correct. Section 3.04.A and Appendix Q of the LTCP have been updated.

Section 3.04.B , Figure 3.04-5, and Appendix Q of the LTCP have been updated to reflect the Scenario 1 baseline condition.
Flows in all calculations are scaled back as appropriate to reflect the duration of time the system is hydraulically impacted by
rainfall. Additionally, the flow values at the WWTPs are adjusted to reflect the baseline conditions consistent with the
directives from KDOW and USEPA.
The annual sanitary flow within the CSS during precipitation is the sum of annual domestic sanitary flow, annual industrial
sanitary flow, and annual I/I flow within the combined sewer service area during precipitation. Section 3.04.B.2 of the LTCP
has been updated.

In Figure 3.04-5 and the Results table in Appendix Q, are the calculation descriptions for Annual Domestic Fecal
Loading in CSS Fecal Loading in CSS From Sanitary Flow correct for the Target Capture rows? These say sanitary
The calculation descriptions have been revised to clarify.
flow and do not include "domestic" or "industrial", respectively, and do not specify which fecal loading value to
use.
There is no table in Section 3 for the MPC Tool Percent of Pollutant Loading Treated rows that are in Appendix Q.
Figure 3.04-8 has been added to the LTCP and reflective of baseline scenario 2.
Should this also be in Section 3?

21

In Appendix Q, what is the basis for Annual Stormwater Runoff Entering the Combined Sewer System in the West
Plant section? The calculation description is nearly identical to the description for Annual Stormwater Runoff
Entering the Combined Sewer System at the top of the Results table, but the values are different. What do these
different results represent?

The text descriptions have been revised. The annual stormwater runoff entering the CSS is based on the original combined
sewer service area of 4,283 acres, while the annual stormwater runoff entering the CSS under the West Plant section heading
is based on the current combined sewer service area of 3,634 acres, thus resulting in the difference in runoff volumes. Section
3.04.B, Figure 3.04-5, and Appendix Q of the LTCP have been updated.

22

In Appendix Q, what is the basis for Average Annual Stormwater Flow at West Plant? The calculation description
says daily flows, not annual flows. Which inputs are used for this result?

The average annual stormwater flow at the West Plant is calculated as the difference between the total average daily flow and
average daily dry weather flow at the West Plant, multiplied by 365 days to calculate an annual flow. Section 3.04.A and
Appendix Q of the LTCP have been updated.

23

In section 3.04.C.1 and Appendix Q, is the calculation description for Total Annual Fecal Loading at West Plant
During Precipitation correct? Which average annual flow at the West Plant is to be used? There is not a combined Section 3.04.C and Appendix Q of the LTCP have been updated to clarify.
sewage fecal loading value provided in section 3.04.A.2.

24

In section 3.04.C.2 and Appendix Q, is the calculation description for Total Annual Fecal Loading at East Plant
During Precipitation correct? Which average annual flow at the East Plant is to be used? Which dry weather fecal Section 3.04.C and Appendix Q of the LTCP have been updated to clarify.
loading value is to be used from section 3.04.A.2?
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25

Comment

Response

The volume of CSO discharges is only used to compare with the results of the MPC. The CSO overflows are estimated in the
Where is the volume of CSO discharges accounted for in the MPC? There is no mention of CSO discharge volumes MPC as the difference between the annual stormwater runoff within the combined sewer service area and the average annual
in Section 3.04 or Appendix Q.
stormwater treated at the West Plant. This volume is then multiplied by the calculated CSO fecal concentration to estimate an
average annual fecal loading during precipitation events at CSO locations.

26

What is the basis for choosing the elevation in the wet wells that trigger "impacted by precipitation"?

27

Which input variables will change each year post-LTCP and which will stay the same?

Please see Section 4 for a detailed discussion on the Calculator. Additionally, RWRA hosted a Webinar with representatives
from USEPA and KDOW to provide a detailed discussion on the Calculator on 10/27/2014, that we believe addressed all the
MPC related questions submitted to RWRA. A copy of the slides from this presentation can be made available to USEPA or
KDOW upon request.
Please see Section 4 for a detailed discussion on the Calculator. Additionally, RWRA hosted a Webinar with representatives
from USEPA and KDOW to provide a detailed discussion on the Calculator on 10/27/2014, that we believe addressed all the
MPC related questions submitted to RWRA. A copy of the slides from this presentation can be made available to USEPA or
KDOW upon request.
Please see Section 4 for a detailed discussion on the Calculator. Additionally, RWRA hosted a Webinar with representatives
from USEPA and KDOW to provide a detailed discussion on the Calculator on 10/27/2014, that we believe addressed all the
MPC related questions submitted to RWRA. A copy of the slides from this presentation can be made available to USEPA or
KDOW upon request.

28

What variables is the MPC most sensitive too? Have sensitivity analyses been done for all of those variables?

29

On page 3-46 in section 3.04.D.1, what is the basis for selecting 250 gallons per day as an equivalent residential
unit? How will ERUs be determined for each project?

30

Page 3-26 in section 3.04.D.1 says that "the following MPC tool variables are adjusted" but there is no list of
variables. Please provide the list.

31

As stormwater runoff continues to be offloaded from the combined sewer area, the fecal loading that remains in the
On page 3-46 in section 3.04.D.2, it says that CSS service area value will be adjusted in the MPC for areas of the
combined sewer system will be higher as a result of less dilute combined sewage. The fecal concentration of stormwater
CSS that had previously generated runoff through the CSS but have had that runoff removed from the CSS. How is
runoff is significantly less than the fecal concentration of sanitary flow. As a result of stormwater removal, the fecal loading
this stormwater being included in the MPC as eliminated fecal loading?
treated at the West Plant increases. Section 3.04.D.2 of the LTCP has been updated.

Refer to MPC discussion presentation from 10-27-2014. Using 65 gallons per capita day and 2.45 people per household, 160
gallons per day is being used for one ERU. Section 3.04.D.1 of the LTCP has been updated.
Section 3.04.D.1 of the LTCP has been updated. Variables included are:
a. Average daily dry weather flow at East Plant
b. Average daily dry weather flow at West Plant
c. Average daily flow at West Plant.

Summary of Response to Comments
RWRA Long Term Control Plan - Submitted September 2014
EPA
Comment
Number

Comment

Response
Executive Summary - Comments from Nashville meeting on March 2, 2016

1

Revise the Section 3 and Appendix Q of the LTCP and the Mass Pollutant Calculator per the comments above, and
include flow from the following areas to determine the "Percent of Fecal Loading Treated During Precipitation":
- For baseline/current/existing/pre-LTCP conditions in 2008:
+ Include flow from areas that entered the CSS at any time.
Revisions have been made as requested.
+ Include flow from the catchment areas inside the red boundaries on Map 3A shown at the meeting that
would have imminently discharged into the CSS if not for the redirection to the East WWTP.
- For post-LTCP conditions, include the impacts of the proposed projects in Section 4 of the LTCP.

2

Provide explanation justifying inclusion of the red boundary catchment areas on Map 3A in the Mass Pollutant
Calculator. Discuss how these flows impacted the CSS, infiltration and inflow, and general discussion and
assumptions about these areas. Reference Facility Plan projections for growth and flows. Use current
development values as a basis for projections.

3
4
5

6

Include Ohio River water quality data from 2003-2014 and discuss improvement of water quality in the area
around Owensboro since the Consent Judgment was entered in 2007.
Discuss how RWRA's proposal to include separation and redirection efforts prior to the LTCP meets the
requirements of the CSO Control Policy, specifically the requirement for 85% mass removal Presumptive
Approach.
Provide specific references to the 1994 CSO Policy regarding consideration for work prior to development of the
LTCP.

Section 4.02-C has been revised to address this comment.

Section 2.04 has been updated.
Text has been added to the Introduction portion of Section 3 that references language in the CSO Policy regarding projects
completed prior to the development of a LTCP.
Section 3.01 has been revised.

List the changes made to the LTCP and a Response to Comments. This can be included in an appendix or attached
This spreadsheet is the RWRA Response to Comment document.
to the cover letter of the revised LTCP.

