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Purpose

The City of Omaha’s (City) sewer system is comprised of over 1,950 miles of sanitary
sewers. In the eastern portion of the City, most of the storm and sanitary sewers are
combined. This combined sewer system (CSS) area encompasses approximately 51 square
miles in two watersheds: the Missouri River and Papillion Creek. During rain events, the
CSS overflows due to conveyance and treatment capacity limitations; these combined sewer
overflows (CSOs) currently discharge a combination of untreated sewage and stormwater to
both of the aforementioned watersheds. The overall goal of the Omaha CSO Control
Program is to develop a Long Term Control Program (LICP) to minimize or eliminate these
CSOs. The LTCP must meet regulatory requirements, be affordable to rate payers, and be
acceptable to the citizens of Omaha.

To aid in the development of the LTCP, the entire CSS area was divided into 10 basins. The
South Interceptor (SI) Basin is one of the basins being evaluated simultaneously by various
engineering firms The SI Basin is located along the Missouri River. The extents of the basin
include the Missouti River on the east to as far as 25t Street to the west, the Missouri River
Wastewater Treatment Plant (MRWWTT) on the south and approximately Pacific Street on
the north. There are eight CSO outfalls in the SI Basin: 110, 111, 112, 113, 114, 115, 116, and
117. The corresponding number of events, volumes, and peak flows associated with each of
the aforementioned C50Os in 1969, the Representative Year chosen as the basis for alternative
evaluation and analysis for the Program, are listed in Table 1.
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Table 1 — South Interceptor Basin CSO Events, Volumes, and Peak Flows

E\l:g;l::rf(()): 59862 Annual Volume (MG) Peak Flow (MGD)
CS0 110 31 9.0 175
CSO 111 3 1.6 11.3
CSO 112 41 21.3 417
CSO 114 36 13.1 22.6
CS0O 115 41 449 79.8
CSO 117 51 45.9 67.7
S| Basin Combined 51 135.8 240.6
Note: CSO 113 and CSO 116 are not included due to the baseline and fundamental projects that
eliminate these CSOs.

The overall goal of the SI Basin Study is to develop a SI Basin Plan that will be combined
with the other nine basin plans in the LTCP for the City’s CSS. The substantively complete
LTCP is due to the Nebraska Department of Environmental Quality (NDEQ) by October 1,
2007, and the final LTCP is due October 1, 2009.

During the SI Basin Study, necessary background information was compiled. This
information was utilized to develop and evaluate various alternatives that could be used to
control and/or eliminate CSOs in the SI Basin. Several Technical Memoranda (TMs) have
been written as part of the SI Basin Study. The SI Basin Study included the identification
and analysis of necessary background information, development and evaluation of various
control alternatives, and also definition of future refinement activities for developing the
Substantively Complete document into a final LTCP by October 2009.

The purpose of this TM is to provide a summary of all completed TMs. A brief overview
and key findings from each TM are included. Individual TMs are attached to this Executive
Summary and should be consulted for more detailed information.

Summary of Technical Memoranda

Basin Schematic T™M

In the SI Basin Schematic TM, a general description of the SI Basin is provided. Specifically,
detailed information regarding surface flow patterns, CSO diversions, CSO outfalls, trunk
sewers, interconnections and cross connections, and lift stations is included. Key points
summarized in the TM are listed below.

¢ Basin Delineation - The SI Basin is located along the Missouri River. The extents of the
basin include the Missouri River on the east to as far as 25t Street to the west, the
MRWWTP on the south and approximately Pacific Street on the north. The basin limits
from the InfoWorks Model (Model) are shown in black on the basin map. Major surface
features located in the basin include the Henry Doorly Zoo, Rosenblatt Stadium,
Interstate 80 corridor, the Botanical Gardens, and railroad corridors. A copy of the basin
map is included in the SI Basin Schematic TM.

e Surface Flow Patterns - In general, surface flow in the basin follows the major trunk
sewers traveling from west to east or west to southeast and toward the Missouri River.

44547-7.16-2007 08 24 - SI PRELIMINARY BASIN PLAN - EXECUTIVE SUMMARY.DOC
OMAHA CSO CONTROL PROGRAM



SOUTH INTERCEPTOR PRELIMINARY BASIN PLAN — EXECUTIVE SUMMARY

There are no major surface ponding areas in the SI Basin. Interstate 80 stormwater
drains to both separate storm sewers and combined sewers.

e (CSO Diversions, Outfalls, and Lift Stations - CSO diversion structures are defined
herein as “structures that can divert wet weather flow (WWF) directly to a CSO outfall.”
There are eight CSO diversions in the SI Basin as well as eight CSO outfalls. These
outfalls are labeled CSO 110 through CSO 117 and the diversions are labeled according
to local east-west street names on the schematics and maps. All CSO outfalls have pipes
running underneath a varying number of train tracks, as Burlington Northern Santa Fe
(BNSF) railroad has tracks running on the west side of the levee. Multiple sections of
track occur in their rail yard running approximately from Spring Street to Missouri
Avenue. There are five combined sewer lift stations. These facilities are located in
groups near the Missouri River Levee according to the CSO outfall location, and are
described below. All of the CSOs in the SI Basin are relatively small with respect to
volume.

Pierce Street

Flow enters the Pierce Street Diversion Structure #1 via a 30-inch brick sewer
(abandoned upstream at MH 0518012) as well as a 36-inch RCP sewer from MH 0518013.
Inside Diversion Structure #1, flow drops through a screen rack and exits via a 42-inch
sewer into Diversion Structure #2. Inside Diversion Structure #2, the flow once more
drops through a screen rack and then exits via a 12-inch sewer to gate structure #2
where it can go to the Grit Station via a 20-inch sewer, or can be bypassed into the Lift
Station (3.54 MGD capacity), if the Grit Station is out of service, and pumped directly via
a 10-inch force main into the 66-inch SI force main that conveys flows to the MRWWTP.
Flows exit the Grit Station via a 20-inch sewer into the Lift Station. If flows are elevated
to where the weir is crested in Diversion Structure #2, flow will exit via a 42-inch RCP
sewer into Gate Structure #1 and then via a 42-inch sewer to the Missouri River at CSO
110. The sluice gates in Gate Structure #1 and Diversion Structure #2 are normally open.
During periods of high river flow the sluice gate on the inlet side of Gate Structure #1 is
closed by City personnel to prevent the backflow of river water into the CSS. When the
sluice gate in Gate Structure #1 is closed during high river levels, CSO flow in Diversion
Structure #1 is diverted to the Flood Lift Station which then pumps the CSO flow to
Gate Structure #1 through two 10-inch force mains. The City has completed some work
upstream of the diversion structures to separate storm and sanitary sewers. However
the flows are recombined at 6th and Pierce Street, close to the river.

Hickory Street

Flow enters the Hickory Street Diversion Structure from two sewers, a 15-inch CIP and a
39-inch RCP and drops through a screen rack into a channel at the base of the structure,
which is directed into Chamber 2 of the Gate Structure or overflows via a 42-inch RCP
sewer to CSO 111. Flow from Martha Street enters Chamber 2 of the Gate Structure via
an 18-inch sewer. Flow from Chambers 2 and 3 of the Gate Structure are sent to the Grit
Station via a 30-inch RCP sewer, or is bypassed directly into Chamber 1 of the Gate
Structure and sent into the Lift Station (7.76 MGD capacity). Bypassing of CSO flows
from Chamber 2 to Chamber 1 of the Gate Structure typically only occurs when the
capacity of the Grit Chamber is exceeded or the Grit Chamber is removed from
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operation for maintenance. Flow leaves the Grit Station via a 30-inch sewer directed to
Chamber 1 and eventually the Lift Station. If flow backs up in the Gate Structure, flow is
sent back to the Diversion Structure via an 18-inch CIP sewer combining with elevated
flows in the Diversion Structure and exiting via a 42-inch RCP sewer into the Missouri
River at CSO 111. Flow is discharged from the Lift Station via a 15-inch CIP force main,
tapping into the 66-inch SI force main that discharges at the North Inlet of the
MRWWTP.

Martha Street

Flow enters the Martha Street Diversion Structure via a 60-inch sewer. At the same
elevation in the structure, there is a screen rack that collects debris while allowing water
to drop to the channel in the floor and out a 10-inch sewer north to the Hickory Street
Grit Station and then Hickory Street Lift Station. The 10-inch sewer increases to a 12-
inch sewer shortly after the diversion structure and takes additional flow from another
12-inch sewer. At the next manhole, this line then becomes an 18-inch sewer. If flow
increases and water backs up in the Diversion Structure, the flow will overflow a weir
and bypass to CSO 112 via a 5 ft x 5 ft RC box sewer.

Spring Street

Flow enters the Spring Street Diversion Structure via a 24-inch RCP sewer. The flow
drops through a screen rack and exits the Diversion Structure via an 8-inch CIP sewer to
the Lift Station (0.41 MGD capacity). Discharge from the Lift Station is via a 4-inch force
main that taps into the 66-inch SI force main heading to the MRWWTP. During elevated
flows, flow is diverted out the Diversion Structure through a 24-inch RCP sewer into the
Missouri River at CSO 113.

The City believes that the only storm flows entering the Spring Street CSS are located at
three locations in the rail yard. Field investigations will be required to verify this
assumption. Currently, the 24-inch RCP sewer between the Diversion Structure and
CSO 113 is crushed and appears non-functional.

Grover Street

Flow enters the Grover Street diversion structure via a 48-inch RCP sewer. Flow drops
through a screen rack into an 8-inch VCP sewer that increases in size to a 12-inch VCP
sewer. The 12-inch sewer conveys flow to the Riverview Park Grit Station and the
Riverview Park Lift Station. When flows are elevated, flow will exit the diversion
structure through a 48-inch RCP sewer and discharge into the Missouri River at CSO
114.

Riverview Park

Flow enters the Riverview Park Diversion Structure via an 8 ft W x 6 ft H concrete box
sewer, where flow drops through a screen rack into a channel at the bottom of the
structure. Flow exits through a 16-inch VCP sewer to Gate Structure #1, where flow is
normally directed to the Grit Station via a 24-inch sewer or can be diverted through a
sluice gate to the Lift Station (5.29 MGD capacity) via a 24-inch sewer. Flow from
Grover Street Diversion Structure is conveyed into Gate Structure #1 via a 12-inch VCP
sewer. Flow from Homer Street Diversion Structure is conveyed into Gate Structure #2
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via a 12-inch VCP sewer. The only flow remaining in this Homer Street 12-inch line is
sanitary flow from Syngenta and stormwater from grated inlet tops along the pipe
alignment. Flow from the Grit Station is conveyed back to Gate Structure #1 and then
into the Riverview Park Lift Station. The discharge from the Lift Station is a 10-inch force
main that taps into the 66-inch RCP SI force main that feeds the MRWWTP. When flow
is elevated, it is bypassed via an 8 ft W x 6 ft H RC box from the Diversion Structure to
the Missouri River at CSO 115.

This relatively large basin serves an area that includes the zoo, from which the combined
sewer receives dirty stormwater. The zoo drains internal areas, which includes large
pools of water (e.g. hippo pond, aquarium, etc.), and the draining of these ponds can
result in flows that can flood out the lift stations.

Homer Street

The City has recently completed projects that have provided separation of the storm and
sanitary sewers in this location. Sanitary sewer flows are connected to the Riverview
Park combined system within the boundaries of the Henry Doorly Zoo. Stormwater
flows by separate storm sewer to the Missouri River.

Missouri Avenue

Flow enters the Missouri Avenue Diversion Structure via a 5 ft W x 5 ft H RC box sewer,
drops through a screen rack, and enters a gate structure via an 18-inch VCP sewer. Flow
is directed through the Grit Station, or bypassed directly to the Lift Station (2.53 MGD
capacity). Flow from the Lift Station is discharged via an 8-inch force main, which taps
into the 66-inch RCP SI force main and is directed to the MRWWTP. When flows are
elevated, flow will exit the Diversion Structure through a 5 ft W x 5 ft H RC box sewer
and discharge into the Missouri River at CSO 117.

e Trunk Sewers - There are eight major trunk sewers and one major force main
located in the SI Basin. The South Interceptor force main flows from the
Leavenworth Basin on the north, generally following the Missouri River Levee to
the North Inlet of the MRWWTP on the south. The remaining trunk sewers are
combined sewers that drain eight sub-basins as indicated on the basin map. All of
these trunk sewers end at a CSO outfall. Dry weather flow (DWF) from the Grover
Street and Homer Street trunk sewers are directed to the Riverview Park Lift Station
through conduits parallel to the levee. Similarly, DWF from the Martha Street trunk
sewer is directed to the Hickory Street Lift Station.

e Sewer Backups/ Street Flooding Areas - There are several areas showing clusters
of reported sewer backups or street flooding events on the basin map. Two of these
locations have been addressed with recently completed separation projects. Two
other locations are planned to be addressed in future projects. The aforementioned
sewer backups are addressed in the SI Basin Sewer Backup and Street Flooding Existing
Conditions TM (May 2007).

e Interconnections/Cross Connections with Other Basins - The SI Basin is connected
with portions of the Burt-Izard and Leavenworth basins via the South Interceptor
Force Main, which conveys flow to the MRWWTP. The South Interceptor Force
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Main collects DWF and WWF from trunk sewers in the Burt-Izard and Leavenworth
Basins. An interconnection between the Leavenworth Basin and the SI Basin occurs
at the intersection of 7th and Pierce Streets. During DWF, the Pierce Street sewer will
carry all flows to the Pierce Street diversion structure. However, during WWF some
flow will be carried north in the 7th Street sewer into the Leavenworth Basin.

Data Gap Analysis TM

In the SI Basin Data Gap Analysis TM (October 2006), data collection efforts conducted as part
of the SI Basin Study are summarized. Data gaps identified during data collection,
information pertaining to why this data was required and how the data was to be obtained
are included as well. Data gaps addressed in the TM specific to the SI Basin include reports
and studies conducted in the SI Basin, various projects involving sewer separation in the SI
Basin, and drainage system information for Rosenblatt Stadium and the Henry Doorly Zoo.
All this information was needed to perform alternative evaluations.

Data Gap Analysis Supplement TM

A significant amount of data was collected and received after the submittal of the SI Basin
Data Gap Analysis TM (October 2006). In the SI Basin Data Gap Analysis Supplement TM (July
2007), all study data compiled to date, insight that was obtained by closing data gaps
discussed in the SI Basin Data Gap Analysis TM (October 2006), and remaining data gaps that
need to be addressed prior to study completion are summarized. As stated in the TM, most
of the data gaps were closed via field investigations, independent data gathering, and
Request for Information (RFI) submittals. Important data gaps that were closed included
the receipt of reports including the Sewer Master Plan-South Downtown Area (January 1977)
and the 9th & Atlas / Henry Doorly Zoo: Evaluation of Sewer System Renovations and
Improvements — Final Report (May 2004) and information obtained about the Henry Doorly
Zoo drainage system.

Field Data Collection Plan for Model Refinement TM

In the SI Basin Field Data Collection Plan for Model Refinement TM (November 2006), the
proposed field data collection plan for refinement of the InfoWorks Model is summarized.
In preparation for this TM, the Model was reviewed by the SI Basin Study Team and various
flags were identified. These flags were analyzed in detail to determine which flags were
critical to the operation of the Model, and thus, required verification either via field data
collection or other sources. Data determined to be critical to the SI Basin included manholes
where sewers with negative slopes were identified and verification of weir crest length and
height elevations. The information obtained from the field data collection effort will be used
to update the Model after submission of the October 2007 substantively complete LTCP.

Baseline Improvements TM

Through meetings with the City, four baseline improvement projects were identified in the
SI Basin. Baseline improvement projects are projects that can provide obvious water
quality or system performance benefits and that can be committed to now by the City.

In the SI Basin Baseline Improvements TM (November 2006), specific details regarding each of
these projects are discussed. A general description of these projects can be found below.
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Project SI-001; RNCL 5989 — 7th and Center Sewer Separation

This sewer separation project is bounded by Center Street on the north, Cedar Street on the
south, 9th Street on the west and 5t Street on the east. The project includes construction of a
new storm sewer system including inlets and storm sewer piping. The existing combined
sewers in the project area will become sanitary sewers that include inflow from any
remaining roof leaders, foundation drains, sump pumps, etc., that may exist. The separated
sanitary and storm sewer systems are reconnected to the combined system east of the
intersection of 5t and Cedar. The project included an isolation valve pit and storage
manhole, plus the construction of approximately 280 lineal feet (LF) of 8-inch sanitary
sewer, 6 sanitary sewer manholes, approximately 3,200 LF of storm sewer ranging in size
from 12-inch to 36-inch diameter, 23 storm sewer manholes, 34 storm inlets and all removals
and restoration activities.

Project SI-002; OPW 50623 (RNCL) 9t to 13t D St. To Kavan St. and Storm Outfall to Missouri
River Sewer Separation

This sewer separation project is bounded by D Street on the north, South 13th Street on the
west, Kavan Street on the south to the Missouri River, and South 9t Street on the east, and
was constructed in conjunction with RN 5789 - 9th and Atlas to Henry Doorly Zoo.
Stormwater is discharged to the Missouri River. The project includes the construction of
approximately 9,300 LF of storm sewer ranging in size from 15-inch to 72-inch diameter, 38
storm sewer manholes, 62 storm inlets, one sanitary sewer lift station, 1,120 LF of sanitary
sewer force main and all removals and restoration activities. The City has indicated that a
follow-up Infiltration/Inflow (I/I) Study should be completed for this sub-basin to confirm
that there are no other storm flow connections to the sanitary sewer system.

Project SI-003; RN 5789 — Henry Doorly Zoo to 9t and Atlas Sewer Renovation

This sewer renovation project was constructed in conjunction with Project SI-002: OPW
50623 and included separation of sanitary sewer flows from the combined sewer. This also
included gravity diversion of the sanitary sewer flows through the Henry Doorly Zoo
property and the Homer Street CSO Basin to the Riverview CSO Basin, and separation of
the zoo Jungle Building. The project included the construction of approximately 1,600 LF of
sanitary sewer by a combination of directional drilling and open cut and 140 LF of storm
sewer pipe. This project was included as a baseline project because the improvements had
not been incorporated into the InfoWorks Model.

Project SI-004; Spring Street CSO Elimination

This project was originally deemed a baseline improvement project but is now a
fundamental project. See the “Fundamental Projects TM” section for more information.

Technology Screening TM

In Omaha CSO Control Program Protocol 4, Alternatives Development and Evaluation
(developed by the Program Management Team (PMT)), technology screening was identified
as the first step in the Alternatives Development and Evaluation Process. Various
Technology Fact Sheets that provide a detailed description of technologies that could be
utilized for control of CSO discharges to the receiving streams are provided in Appendix A
of this protocol. These technologies were separated into four categories: sewer system
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modifications, flow reduction, storage, and satellite wet weather treatment. Members of the
SI Basin Team screened out, on a CSO by CSO basis, control technologies that did not
control pollutants of concern or had other clear fatal flaws with respect to the screening
criteria. The results of this screening process are summarized in the SI Basin Technology
Screening TM (December 2006).

As a result of the technology screening process, various technologies were deemed viable
for each CSO (see Table 2). Descriptions and definitions for each of these technologies can
be found in Protocol 4, Alternatives Development and Evaluation.
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Table 2 — Technology Screening - Viable Technologies by CSO

Technology CSO CSO CSO CSO CSO0 115 CSO
110 111 112 114 Riverview 117
Pierce | Hickory | Martha | Grover Park Missouri
Street Street Street Street Avenue
Flow Redirection X X X X X X
Pump Station Modifications X X X X
Static Flow Control X X X X X X
Variable Flow Control X X X X X X
Real-Time Control X X X X X X
Stormwater Management X X X X X X
Inflow Reduction X X X X X X
Infiltration Reduction X X X X X X
Sewer Separation X X X X X X
Flow Slipping X X X X X X
Closed Storage Tanks X X X X X
Vertical Storage X X X X X
Storage Tunnels X X X X X X
Gross Solids Removal + Settleable Solids X X X X X
Removal
Gross Solids Removal + Settleable Solids X X X X X
Removal + Dissolved Solids Removal +
Disinfection
Note: CSO 113 and CSO 116 are not included due to the baseline and fundamental projects that eliminate these
CSOs.

Flow Metering Request / Water Quality Sampling TM

The purpose of the SI Flow Metering and Water Quality Sampling Request Technical
Memorandum (February 2007) was to request additional in-basin flow metering and/or water
quality sampling to more accurately characterize flows and water quality within the SI
Basin. Additional flow monitoring locations, need for these meters, and the need for
supplemental water quality analysis in the SI Basin were identified and discussed in this
TM.

The requested flow meters are listed in Table 3. All meters were approved for installation.
The identification number associated with each approved meter can be found in the
“Number of Meters” column.
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Table 3 — Requested 2007 Flow Meter Locations

i : Target
Meter Priorit Location Number of Need
No. Rating)i InfoWorks Model Meters
ID
M-1 1 CS0 115 Pipe ID This is an outfall from a large Sl sub-basin. Flow
Riverview 0525024.1 1 monitoring will aid Model calibration and
(ID Number 6) | monitoring zoo discharges. Provides correlation
with proposed Water Quality Sampling location.
M-2 1 Homer Street In Sanitary Sewer Monitoring of the sanitary flows from this newly
Sanitary East of 9 Street 1 completed separated system will provide a basis
Sewer Flows | toward connection | (IDNumber7) | for determining a reasonable contributing area
with Riverview percentage for use in refining the model for all
interceptor similar basins within the project area.
M-3 2 Spring Lake Pipe ID Monitoring this pipe will better define the amount
Blvd; 16t to 0545005.1 1 of flow from this portion of the sub-basin to
17" Streets (ID Number 8) | determine the impact of separation and
stormwater detention sizing.
Total Meters Requested: 3

* The need for these meters has been prioritized as one (1) or two (2), one being the highest need for additional data to further calibrate the Model.

The requested water quality sampling location is listed in Table 4 and this location was
approved for installation.

Table 4 — Requested 2007 Water Quality Sampling Location

; Target
Sampler Location Need
N(?. InfowWorks Model
ID
S-1 Riverview Park 0525024.1 The zoo tanks and ponds are discharged to the CSS and the water
CS0 115 quality of this discharge and its impacts on treatment options is
unknown.

Sewer Backup and Street Flooding Existing Conditions TM

The purpose of the SI Basin Sewer Backup and Street Flooding Existing Conditions TM (May
2007) was to document the current records and knowledge of combined sewer backups and
street and surface flooding problem areas in the SI Basin. Various sources were used to
collect this information, including the City GIS sewer problem complaint geodatabase,
previous reports and studies, output from the InfoWorks Model, input obtained from SI
Basin Advisory Panel (BAP) members and other community outreach efforts, and field
investigations of specific sites. Information from all of the aforementioned sources was
compiled and various figures were created that detailed the most problematic areas in the SI
Basin. Recommendations regarding how to resolve sewer backup and street flooding
problems that are not otherwise resolved by CSO controls will be summarized in the Sewer
Backup and Street Flooding Recommended Approach TM to be submitted in February 2008.

Fundamental Projects TM

Fundamental projects for the Omaha CSO Control Program are defined as projects that will
provide water quality or system performance benefits and will be financially committed to
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now by the City. The Fundamental Projects will be part of the final LTCP and are
considered to be included in all of the alternatives evaluated for the Basin.

The SI Basin Team analyzed CSO control alternatives for CSO 110 (Pierce Street), CSO 111
(Hickory Street), CSO 112 (Martha Street), CSO 113 (Spring Street), CSO 114 (Grover Street),
CSO 115 (Riverview Park), and CSO 117 (Missouri Avenue) (see South Interceptor Basin
Alternatives Evaluation TM). During the development and evaluation of CSO control
alternatives, projects that could be considered fundamental were evaluated. Projects that
were deemed fundamental are described below.

Elimination of CSO 113 (Spring Street)

A preliminary investigation indicated that three known stormwater area inlets located in the
railroad yards are the only source of direct inflow connected to the Spring Street combined
system. These three area inlets from the BNSF Railroad area are connected to MH #0511016
via an existing 15-inch diameter pipe. The stormwater flows from these area inlets will be
re-directed to the stormwater system located north of and parallel to the CSO piping and
disconnected from MH #0511016. This will then complete the public sewer separation of the
Spring Street sub-basin system. The CSO 113 outlet pipe in the diversion structure will be
plugged and Spring Street (CSO 113) will be eliminated from the system.

Elimination of Leavenworth Basin Interconnection (7t Street & Pierce Street)

An existing interconnection to the Leavenworth Basin exists at the intersection of 7th Street
and Pierce Street. Normal dry weather flows from the west are conveyed east through the
interconnection manhole to the CSO 110 diversion structure. When the flow depth in the
pipe from the west of the interconnection manhole exceeds 9-inches, some flows are
diverted north through a 15-inch sewer into the Leavenworth Basin system. Due to concerns
about impacts of these diverted flows in the Leavenworth Basin system, the elimination of
this interconnection by plugging this pipe has been incorporated in the development of CSO
Control alternatives for the Pierce Street CSO sub-basin. As part of this fundamental project,
approximately 370-feet of 18-inch combined sewer will be upsized to 21-inch diameter to
accommodate the increased flow rate and eliminate surcharging of the Pierce Street sewer.

SI Basin Alternatives Evaluation TM

The SI Basin Alternatives Evaluation TM (June 2007) identified and developed alternatives for
each of the four levels of control as defined in Protocol No. 4. Five alternatives were
identified, developed, and evaluated for the SI Basin (see below). Construction, capital,
O&M, and 50-year present worth costs are summarized in Table 5.

e Alternative 1 - Conveyance/Consolidated Storage

e Alternative 2 - Three Sub-Basin Full Sewer Separation/Consolidated Storage
e Alternative 3 - Five Sub-Basin Full Sewer Separation/Storage

e Alternative 4 - Full Sewer Separation

e Alternative 5 - Public Sewer Separation With Storage
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Table 5 - Alternative Cost Comparison for S| Basin

comie | g | SOEE | o | SIS P
Consolidated Separgtlon / Separation / Sewe_r Separation with
Storage Consolidated Storage Separation Storage
Storage
Level 1 Control (9 Untreated Overflows)
Construction Cost $32,400,000 $50,500,000 $59,300,000 $78,200,000 $47,900,000
Capital Cost $54,400,000 $84,700,000 $99,700,000 $130,500,000 $79,700,000
0&M Cost (Annual) $96,000 $156,000 $141,000 $133,500 $197,000
50-Year Present Worth Cost $57,300,000 $87,900,000 $101,500,000 $132,100,000 $81,800,000
Level 2 Control (4 Untreated Overflows)
Construction Cost $34,200,000 $51,500,000 $60,000,000 $78,200,000 $50,000,000
Capital Cost $57,500,000 $86,500,000 $100,700,000 $130,500,000 $83,300,000
0&M Cost (Annual) $110,000 $170,000 $144,000 $133,500 $201,000
50-Year Present Worth Cost $60,600,000 $90,000,000 $102,700,000 $132,100,000 $85,300,000
Level 3 Control (1 Untreated Overflow)
Construction Cost $49,500,000 $57,800,000 $63,200,000 $78,200,000 $55,400,000
Capital Cost $83,100,000 $97,200,000 $106,100,000 $130,500,000 $92,100,000
0&M Cost (Annual) $130,000 $184,000 $151,000 $133,500 $227,000
50-Year Present Worth Cost $87,700,000 $101,500,000 $108,400,000 $132,100,000 $94,400,000
Level 4 Control (0 Untreated Overflows)
Construction Cost $54,800,000 $60,600,000 $64,800,000 $78,200,000 $56,500,000
Capital Cost $92,100,000 $101,800,000 $108,900,000 $130,500,000 $94,000,000
0&M Cost (Annual) $132,000 $186,000 $152,000 $133,500 $228,000
50-Year Present Worth Cost $97,000,000 $106,500,000 $111,300,000 $132,100,000 $96,300,000

Benefit-cost ratios, overall costs, volumes captured and incremental percents captured for
each alternative and associated level of control were analyzed to determine a preferred
alternative for each level of control. The spreadsheet decision science tool provided by the
PMT was utilized to arrive at a benefit-cost ratio for each alternative. This decision science
tool included the criteria and respective weights assigned by the Community Basin Panel
(CBP) and the SI BAP during public process meetings (see Table 6). These criteria and
weights reflected the community concerns and priorities for the SI Basin. Benefit scores
were assigned to each of the aforementioned non-monetary criteria based on a scoring

methodology developed by the PMT. The product of the benefit ranking and the
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weightings of the criteria resulted in a benefit score comparison of how each of the
alternatives compared in addressing non-monetary criteria. Present worth costs for each of
the alternatives were then entered to arrive at resultant benefit-cost ratios for all alternatives
for each level of control (see Table 7).

Table 6 — Sl Basin Decision Tool Analysis Criteria Weighting

Decision Tool Analysis Criteria CBP Weight | SI BAP Weight
Water Quality Improvement 16 10
Reduction of Basement Backups and Odors 19 16
Reduction of Street Flooding 11 8
Minimizing Community Disruption 13 13
Simplicity of Solutions 6 8
Opportunities for Infrastructure/Utility

13 13
Improvements
Compatibility with Community 11 14
Opportunities for Community Enhancements 12 18
Total 101 100

Table 7 - Benefit-Cost Ratios
SI-002 - Three . SI-004 — Full SI-005 -
Coﬁ\ll-goin_ce / Basin Full S:E;ggiSn_Flzl\; € Sewer Public
Conso)lli dated Separation / Separation / Separation Separation
Storage Consolidated SF,)tora e with Storage
g Storage 9

Control Level 1 2.7 2.1 2.0 17 25
Control Level 2 2.7 2.2 2.1 18 2.6
Control Level 3 2.7 2.8 29 2.7 34
Control Level 4 2.7 29 31 3.0 3.6

The total overflow volume captured for each alternative was also utilized in the alternative
evaluation process. Resultant values for overflow volume captured, overflow volume
remaining, and the incremental percent captured for each alternative for each level of
control are summarized in Table 8.
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Table 8 — Volume Captured and Overflow Incremental Percent Capture (Control Levels 1-4)

SI-002 — Three . .
SI-001 - Sub-Basin Eull SI-003 —Five S1-004 — Full SI-005 - Public
Conveyance / . Sub-Basin Full Sewer
. Separation / X Sewer .
Consolidated . Separation / . Separation
Consolidated Separation !
Storage Storage with Storage
Storage
Level 1 Control (9 Untreated Overflows)
Overflow Volume Captured (MG) 83.0 97.4 120.8 135.8 111.0
Overflow Volume Remaining (MG) 52.8 38.4 15.0 0.0 24.8
Incremental Percent Captured 61.1 717 89.0 100.0 817
Level 2 Control (4 Untreated Overflows)
Overflow Volume Captured 104.0 1135 127.4 135.8 118.3
Overflow Volume Remaining (MG) 318 22.3 84 0.0 175
Incremental Percent Captured 76.6 83.6 93.8 100.0 87.1
Level 3 Control (1 Untreated Overflow)
Overflow Volume Captured (MG) 133.0 133.8 135.0 135.8 129.8
Overflow Volume Remaining (MG) 2.8 2.0 0.8 0.0 6.0
Incremental Percent Captured 98.0 98.5 994 100.0 95.6
Level 4 Control (0 Untreated Overflows)
Overflow Volume Captured (MG) 135.8 135.8 135.8 135.8 135.8
Overflow Volume Remaining (MG) 0.0 0.0 0.0 0.0 0.0
Incremental Percent Captured 100.0 100.0 100.0 100.0 100.0

Control Levels 1 and 2

For Levels 1 and 2, Alternative SI-001 - Consolidated Storage has the lowest present worth cost
and the lowest present worth cost per incremental volume captured. Alternative SI-001 will
meet the regulatory requirements for the LTCP, however, it should be recognized that this
solution does not address the major concerns identified by the SI BAP of community
enhancements and infrastructure/utility improvements. Alternative SI-005 - Public Sewer
Separation with Storage has a nearly identical benefit-cost ratio as Alternative SI-001,
addresses the major concerns of the SI BAP, and has a higher incremental capture
percentage than Alternative SI-001. Based on this information, Alternative SI-005 - Public
Sewer Separation with Storage is the recommended alternative for Levels of Control 1 and 2.

Control Levels 3 and 4

Based on the fact that Alternative SI-005 - Public Separation with Storage has the highest
benefit to cost ratio for these two levels of control, this is the recommended alternative. The
50-Year present worth cost and cost per incremental MG captured for Alternative SI-005 are
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higher than that of Alternative SI-001 for Level 3 Control but less for Level 4 Control.
However, the benefit score is much higher for Alternative SI-005 since this alternative
includes public sewer separation that provides opportunities for community enhancements
and infrastructure improvements which are of importance to the SI BAP members.

Alternatives evaluated by all Basin Consultants along with all cross-basin alternatives were
compiled and evaluated to develop watershed alternatives. The process and selected
alternative for the SI Basin is identified in the Implementation Plan TM section.

Field Reconnaissance Summary TM

The SI Basin Field Reconnaissance Summary TM describes the methods and procedures
used for the field reconnaissance phase of the Program and summarizes the results of the SI
Basin field investigation. The data has been entered into the Model via an Access database
provided by the PMT and will be used to update the Model during the refinement stage
(after October 1, 2007). The manholes and facilities that were inspected are listed in the SI
Basin Field Data Collection for Model Refinement TM (November 2006) and SI Basin Data Gap
Analysis TM (October 2006).

Model Review TM

The Model database was developed from numerous sources, some of which are more
reliable that others. The SI portion of the Model was reviewed thoroughly to determine
modifications to further evaluate control alternatives during the refinement phase (after
October 1, 2007) in an accurate manner. In the SI Basin Model Review TM (August 2007), the
results of the review are summarized and future Model refinements are suggested.

The SI Basin Study Team met to review the Model on three occasions in October 2006.
During these meetings, drawings from the completed Homer Street Storm Sewer Separation
Project, supporting manhole survey data, and quarter section maps were reviewed and
compared to data in the Model. Various discrepancies were found and summarized in the
InfoWorks Model Modifications: Burt-Izard and South Interceptor Basin TM (November 2006). A
select number of these suggested modifications were approved by the PMT and
incorporated into the Baseline Model that was used to evaluate control alternatives for the
Substantially Complete LTCP in October 2007. Modifications from the aforementioned TM
that were not incorporated into the Baseline Model along with additional information
obtained through the SI Basin Data Gap Analysis TM Supplement TM (July 2007) and SI Basin
Field Data Collection Plan for Model Refinement TM (November 2006) are included in the Model
Review TM.

Implementation Plan TM

As part of the Substantively Complete LTCP that is due to the NDEQ by October 1, 2007, an
Implementation Schedule that identifies basin projects to be completed by October 1, 2024
needs to be developed. The schedule must be based on a logical process that ensures
downstream controls are in place, adequate time is available for design and construction,
and that the construction can be properly funded.

The SI Basin Team evaluated five in-basin alternatives for control of CSOs 110, 111, 112, 113,
114, 115, and 117. These alternatives are summarized in the SI Basin Alternatives Evaluation
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TM (May 2007). Alternative SI-005, which includes public sewer separation with storage,
was identified in the Alternatives Evaluation TM as the recommended in-basin alternative for
the SI basin.

In-basin alternatives from each basin and all cross-basin alternatives were compiled and
evaluated to identify watershed alternatives. The alternative designated MR-311s is the
primary alternative the City has selected for CSO control in the Missouri River Watershed
for control level 2. This alternative is a combination of Cross Basin Alternative 3c, in-basin
alternatives and selected separation projects. This is the alternative that the CSO Control
Program will proceed with unless a fatal flaw is encounter during refinement. The main
components of the selected alternative are:

e A deep rock tunnel from CSOs 106/107 through 118 near the Missouri River
Wastewater treatment Plant. The deep rock tunnel is sized as a
conveyance/equalization facility.

e A high-rate treatment facility adjacent to the Missouri River Wastewater treatment
Plant, CSO 102.

e Six dropshafts to convey flow from the surface to the tunnel at CSOs: (1) 106/107,
(2) 108, (3) 109/121, (4) 110/111/112, (5) 114/115, (6) 117/118/119.

e (SO 118 and 119 flows will be conveyed to the tunnel drop shaft located north of the
MRWWTP via open-cut sewer(s)

e Full sewer separation in the Bridge Street Basin.

e A high-rate treatment facility at CSO 105.

Specific projects selected for implementation in the South Interceptor basin include:

1. Public sewer separation of the Pierce Street sub-basin (CSO 110) with remaining CSOs
diverted to a drop shaft to the tunnel. The drop shaft will be located to accommodate
CSOs from both the Leavenworth Basin and the Pierce Street sub-basin.

2. Public sewer separation of the Hickory Street sub-basin (CSO 111) with remaining CSOs
diverted via a new conveyance sewer to the Pierce Street drop shaft to the tunnel.

3. Public sewer separation of the Martha Street sub-basin (CSO 112) with remaining CSOs
diverted via a new conveyance sewer to the Pierce Street drop shaft to the tunnel.

4. Completion of public separation of the Spring Street sub-basin (CSO 113) and the
elimination of the CSO outfall.

5. Diversion of the Grover Street sub-basin (CSO 114) CSOs via a new conveyance sewer to
a drop shaft to the tunnel located in the vicinity of the Riverview Park CSO.

6. Diversion of the Riverview Park sub-basin (CSO 115) CSOs via a new conveyance sewer
to a drop shaft to the tunnel.

7. Public sewer separation of the Missouri Avenue sub-basin (CSO 117) with remaining
CSOs diverted to a drop shaft to the tunnel. The drop shaft will be located to
accommodate CSOs from both the Ohern-Monroe Basin and the Missouri Avenue sub-
basin. The separation of the Missouri Avenue sub-basin may also include the
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construction of stormwater ponds in Spring Lake Park to provide stormwater detention
and a park amenity.

The backup alternative identified in the event a fatal flaw is identified for MR-311s is
designated as Alternative MR-012. This alternative is a combination of the in-basin
alternatives recommended by each Basin Consultant. The South Interceptor basin team
recommended alternative 005 at control level 2. In-basin alternative 005 is detailed in the SI
Basin Alternatives Evaluation TM (June 2007). This alternative consists of public sewer
separation of all the SI subbasins with storage at Pierce Street CSO 110, Riverview Park CSO
115, and Missouri Avenue CSO 117.

The purpose of the Implementation Plan TM is to identify the proposed SI Basin
Implementation Plan for Level of Control 2.

The SI Basin Implementation Plan is also comprised of three baseline improvement projects
and two fundamental projects as indicated in Figure 1. Also shown on Figure 1 is the cross-
basin tunnel which is described in the Cross-Basin Implementation Plan. The three baseline
improvements were identified in the SI Basin Baseline Improvements TM (November 2006) and
consist of City sewer separation projects (RN/RNCL projects) that were completed in 2006.
The first project is located in the general vicinity of 7th and Center; the second in the vicinity
of 9th Street to 13th Street and D Street to Kavan with storm outfall to the Missouri River; and
the Henry Doorly Zoo to 9t & Atlas Sewer Renovation

In addition to the baseline improvements, the SI Basin components of MR-311s include two
fundamental projects, (1) the elimination of Spring Street CSO 113 and (2) the elimination of
an interconnection with the Leavenworth Basin at the intersection of 7th and Pierce Streets.

Baseline and fundamental project costs are summarized in Table 9.

Table 9 — Sl Baseline and Fundamental Project Cost Data

Construction Capital Cost Annual O&M 50-Year Present
Cost Cost Worth Cost
Martha Street Subbasin
Baseline 01 $1,600,000 $2,700,000 $4,400 $2,700,000
Homer Street Subbasin
Baseline 02 $3,000,000 $4,900,000 $11,600 $5,000,000
Homer Street Subbasin
Baseline 03 $380,000 $634,600 $2,200 $639,000
Spring Street CSO 113
Fundamental 01 $56,000 $100,000 $100 $100,000
Leavenworth Basin
Interconnection $207,000 $476,000 $500 $476,000
Fundamental 02

Table 10 summarizes the project costs for the SI basin projects associated with the
Watershed Alternative MR-311s.
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Table 10 - Sl Basin MR-311s Project Cost Data

Construction Capital Cost Annual O&M 50-Year Present
Cost Cost Worth Cost
Pierce Street CSO 110
Public Sewer Separation $5,900,000 $9,900,000 $33,500 $10,500,000
Hickory Street CSO 111
Public Sewer Separation $2,400,000 $4,300,000 $5,900 $4,400,000
Martha Street CSO 112
Public Sewer Separation $8,100,000 $14,400,000 $40,400 $14,900,000
Missouri Avenue CSO 117
Public Sewer Separation $18,000,000 $30,800,000 $60,500 $31,600,000
Grover Street CSO 114 &
Riverview Park CSO 115 $1,000,000 $1,800,000 $1,900 $1,800,000
Consolidation of Flows
Acronyms / Terms

Baseline Improvements

BAP
BNSF
CBP
City

Cross Connection

CSO
CSS

Diversion Structure

DWEF

Full Sewer Separation

Fundamental Projects

GIS

Projects that can Provide Obvious Water Quality or System
Performance Benefits that can be committed to now by the
City.

Basin Advisory Panel
Burlington Northern Santa Fe
Community Basin Panel

City of Omaha

A location where flows can move from one sewer line into
another sewer line, however, the flows in both sewers end up
at the same CSO location

Combined Sewer Overflow
Combined Sewer System

A location from which sewer flows can be diverted directly to
a water body

Dry Weather Flow

Public and Private Sewer Separation Combined (See Public
Separation and Private Separation)

Projects that will Provide Water Quality or System
Performance Benefits and will be Financially Committed to
now by the City and would be Applicable to All Alternatives

Geographical Information System
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1/1

Interconnection

LF

LTCP

MG

MGD

Model

MRWWTP

NDEQ

PMT

Private Sewer Separation
Public Sewer Separation
RFI

RN/RNC/RNLC

SI

™

WWEF

Infiltration/ Inflow

A location from which sewer flows can be diverted through
sewer lines to more than one CSO outfall

Lineal Feet

Long Term Control Plan

Million Gallons

Million Gallons per Day

InfoWorks Model

Missouri River Wastewater Treatment Plant

Nebraska Department of Environmental Quality
Program Management Team

Sewer Separation with a One Percent Contributing Area
Sewer Separation with a Seventeen Percent Contributing Area
Requests for Information

Sewer Renovation/Rehabilitation (Project)

South Interceptor

Technical Memorandum

Wet Weather Flow
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Attachments

SI Basin Schematic TM

SI Basin Data Gap Analysis TM

SI Basin Data Gap Analysis Supplement TM

SI Basin Field Data Collection Plan for Model Refinement TM
S5I Basin Baseline Improvements TM

51 Basin Technology Screening TM

SI Basin Flow Metering Request/Water Quality Sampling TM
SI Basin Sewer Backups and Street Flooding Existing Conditions TM
SI Basin Fundamental Projects TM

SI Basin Alternatives Evaluation TM

SI Basin Field Reconnaissance Summary TM

SI Basin Model Review TM

SI Basin Implementation Plan TM

SI Basin Alternatives Evaluation TM Addendum

44547-7 16-2007 09 18 - S PRELIMINARY BASIN PLAN - EXECUTIVE SUMMARY.DOC
OMAHA CS0 CONTROL PROGRAM

20



SOUTH INTERCEPTOR BASIN NARRATIVE

TECHNICAL MEMORANDUM OMAHA CSO CONTROL PROGRAM

South Interceptor Basin Narrative

TO: Document Control Center, CH2M Hill
Matt Krumholz, CH2M Hill
COPY: Marty Grate, City of Omaha

Jim Theiler, City of Omaha
Tom Heinemann, CH2M Hill

Rick Nelson, CH2M Hill
FROM: South Interceptor Basin Team
DATE: October 5, 2006
FILE CODE: S1.07.01

Purpose

The purpose of this document is to provide a brief description of the basin schematics and
basin map provided with this document. Both a detailed GIS map of the basin and
simplified hand drawn schematics of each CSO outfall and how they interact with the south
interceptor force main are provided. This narrative includes a general description of the
basin, surface flow patterns, interconnections with other basins, CSO diversions, CSO
outfalls, and lift stations. It is intended that this TM will be revised and re-issued, as
needed, to include pertinent information.

Narrative

South Interceptor Basin Delineation

The SI Basin is located along the Missouri River. The extents of the basin include the
Missouri River on the east to as far as 25th Street to the west, the MRWWTP on the south and
approximately Pacific Street on the north. The basin limits from the Infoworks ® model are
shown in black on the basin map. Major surface features located in the basin include the
Henry Doorly Zoo, Rosenblatt Stadium, I-80 corridor, the Botanical Gardens, and railroad
corridors.

Surface Flow Patterns

In general, surface flow in the basin follow the major trunk sewers traveling from west to
east or west to south east and towards the Missouri River. There are no major surface
ponding areas in the SI basin. Interstate 80 storm water drains to both separated sewers and
combined sewers.
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CSO Diversions, Outfalls, and Lift Stations

CSO diversion structures are defined herein as “structures that can divert WWF directly to a
CSO outfall.” There are eight (8) CSO diversions in the SI Basin as well as eight (8) CSO
outfalls. These outfalls are labeled CSO-110 through CSO-117 and the diversions are labeled
according to local east-west street names on the schematics and maps. All CSO outfalls
have pipes running underneath a varying number of train tracks, as BNSF railroad has
tracks running on the west side of the levee. Multiple sections of track occur in their rail
yard running approximately from Spring St. to Missouri Ave. There are five (5) sanitary
combined sewer lift stations. These facilities are located in groups near the Missouri River
Levee according to the CSO outfall location, and are described below. All of the CSOs in the
SI basin are relatively small.

Pierce Street

Flow enters the Pierce St. Diversion Structure #1 via a 30” brick sewer (abandoned upstream
at MH 0518012) as well as a 36” RCP sewer from MH 0518013. Inside Diversion Structure
#1 flow drops through a screen rack and exits via a 42” sewer into Diversion Structure #2.
Inside Diversion Structure #2, the flow once more drops through a screen rack and then
exits via a 12” sewer to gate structure #2 where it can go to the Grit Station via a 20” sewer,
or can be bypassed into the Lift Station (3.54 MGD capacity) and pumped directly via a 10”
force main into the 66” SI force main that conveys flows to the MRWWTP. Flows exit the
Grit Station via a 20” sewer into the Lift Station. If flows are elevated to where the weir is
crested in Diversion Structure #2, flow will exit via a 42” RCP sewer into Gate Structure #1
and then via a 42” sewer to the Missouri River at CSO-110. The sluice gates in Gate
Structure #1 and Diversion Structure #2 are normally open. The Flood Lift Station conveys
flow during high river levels from Diversion Structure #1 to Gate Structure #1 through two
10” force mains. During high river elevations the sluice gate in Gate Structure #1 is closed.

Work has been done upstream to separate sewers and then recombine them with combined
sewers at 6th and Pierce St., close to the river. These sewers could be completely separated
by building a storm water line to the river.

Hickory Street

Flow enters the Hickory St. Diversion Structure from two sewers, a 15” CIP and a 39” RCP
and drops through a screen rack into a channel at the base of the structure which is directed
into Chamber 2 of the Gate Structure or overflows via a 42” RCP sewer to CSO-111. Flow
from Martha Street enters Chamber 2 of the Gate Structure via an 18” sewer. Flow from
Chambers 2 and 3 of the Gate Structure are sent to the Grit Station via a 30” RCP sewer, or is
bypassed directly into Chamber 1 of the Gate Structure and sent into the Lift Station (7.76
MGD capacity). Flow leaves the Grit Station via a 30” sewer directed to Chamber 1 and
eventually the Lift Station. If flow backs up in the Gate Structure, flow is sent back to the
Diversion Structure via an 18” CIP sewer combining with elevated flows in the Diversion
Structure and exiting via a 42” RCP sewer into the Missouri River at CSO-111. Flow is
discharged from the Lift Station via a 15” CIP force main, tapping into the 66” SI force main
that discharges at the North Inlet of the MRWWTP.

A city study has been done to investigate the separation of the Hickory St. and Martha St.
CSO areas.
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Martha Street

Flow enters the Martha St. Diversion Structure via a 60” sewer. At the same elevation in the
structure, there is a screen rack that collects debris while allowing water to drop to the
channel in the floor and out a 10” sewer north to the Hickory St. Grit Station and then
Hickory St. Lift Station. The 10” sewer increases to a 12” sewer shortly after the diversion
structure and takes additional flow from another 12” sewer. At the next manhole, this line
then becomes an 18” sewer. If flow increases and water backs up in the Diversion Structure,
the flow will overflow a weir and bypass to CSO -112 via a 5" x 5" RC box sewer.

A city study has been done to investigate the separation of the Hickory St. and Martha St.
CSO areas.

Spring Street

Flow enters the Spring St. Diversion Structure via a 24” RCP sewer. The flow drops through
a screen rack and exits the Diversion Structure via an 8” CIP sewer to the Lift Station (0.41
MGD capacity). Discharge from the Lift Station is via a 4” force main that taps into the 66”
SI forcemain heading to the MRWWTP. During elevated flows, flow is diverted out the
Diversion Structure through a 24” RCP sewer into the Missouri River at CSO-113.

The Spring St. diversion structure currently receives WWF from only a rail yard inlet. If this
inlet were eliminated from the combined sewer system, the CSO could be eliminated.
Currently, the 24” RCP sewer between the Diversion Structure and CSO-113 is crushed and
non-functional.

Grover Street

Flow enters the Grover St. diversion structure via a 48” RCP sewer. Flow drops through a
screen rack into an 8” VCP sewer that increases in size to a 12” VCP sewer. The 12” sewer
conveys flow to the Riverview Park Grit Station and the Riverview Park Lift Station. When
flows are elevated, flow will exit the diversion structure through a 48” RCP sewer and
discharge into the Missouri River at CSO-114.

Riverview Park

Flow enters the Riverview Park Diversion Structure via an 8W x 6’"H concrete box sewer,
where flow drops through a screen rack into a channel at the bottom of the structure. Flow
exits through a 16” VCP sewer to Gate Structure #1, where flow is normally directed to the
Grit Station via a 24” sewer or can be diverted through a sluice gate to the Lift Station (5.29
MGD capacity) via a 24” sewer. Flow from Grover St. Diversion Structure is conveyed into
Gate Structure #1 via a 12” VCP sewer. Flow from Homer St. Diversion Structure is
conveyed into Gate Structure #2 via a 12” VCP sewer. Flow from the Grit Station is
conveyed back to Gate Structure #1 and then into the Riverview Park Lift Station. The
discharge from the Lift Station is a 10” force main that taps into the 66” RCP SI force main
that feeds the MRWWTP. When flow is elevated, it is bypassed via an 8W x 6"H RC box
from the Diversion Structure to the Missouri River at CSO-115.

This relatively large basin serves an area that includes the zoo, from which the combined
sewer receives dirty storm water. The zoo drains internal areas which includes large pools
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of water (e.g. hippo pond, aquarium, etc.), and the draining of these ponds can result in
flows that can flood out the lift stations. Rosenblatt Stadium is also in this basin and its
drainage characteristics will require further investigation.

Homer Street

The City of Omaha has recently completed projects that have provided separation of the
storm and sanitary sewers in this location. At this time the CSO has not been plugged off.
Until the CSO is eliminated, the following description is applicable to the Homer Street
location:

Flow enters the Homer St. Diversion Structure through a 36” RCP sewer. Flow drops
through a screen rack into a bottom channel and exists via an 8” sewer to the Riverview
Park Grit Station and then Riverview Park Lift Station. This pipe changes to a 12” VCP
sewer shortly after leaving the Diversion Structure. During WWF, the flow will exit the
Diversion Structure through a 36” RCP sewer to the Missouri River at CSO-116.

Missouri Avenue

Flow enters the Missouri Ave. Diversion Structure via a 5’W x 5"H RC box sewer, drops
through a screen rack, and enters a gate structure via an 18” VCP sewer. Flow is directed
through the Grit Station, or bypassed directly to the Lift Station (2.53 MGD capacity). Flow
from the Lift Station is discharged via an 8” force main which taps into the 66” RCP SI force
main and is directed to the MRWWTP. When flows are elevated, flow will exit the
Diversion Structure through a 5’W x 5’H RC box sewer and discharge into the Missouri
River at CSO-117.

Trunk Sewers

There are eight major trunk sewers and one major force main located in the SI Basin. The
South Interceptor force main flows from the north to the south from the Leavenworth Basin
generally following the Missouri River Levee to the North Inlet of the MRWWTP. The
remaining trunk sewers are combined sewers that drain eight sub-basins as indicated on the
basin map. All of these trunk sewers end at a CSO outfall. DWF from the Grover St. and
Homer St. trunk sewers are directed to the Riverview Park Lift Station through conduits
parallel to the levee. Similarly, DWF from the Martha St. trunk sewer is directed to the
Hickory St. Lift Station.

Sewer Backups / Street Flooding Areas

There are several areas showing clusters of reported sewer backups or street flooding events
on the basin map. Two of these locations have been addressed with recently completed
separation projects. Two other locations are planned to be addressed in future projects.
There are a number of isolated reports of sewer backups and street flooding which will be
investigated during the project.
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Interconnections with Other Basins

The SI Basin is interconnected with portions of the Burt-Izard and Leavenworth basins via
the South Interceptor Force Main which conveys flow to the MRWWTP. The South
Interceptor Force Main collects DWF and WWEF from trunk sewers in the Burt-Izard and
Leavenworth basins. The pumped capacity of the SI force main reportedly exceeds the
capacity of the influent facilities at the MRWWTP.

An interconnection between the Leavenworth Basin and the SI Basin occurs at the
intersection of 7th and Pierce Streets. During DWF, the Pierce St. sewer will carry all flows
and continue to the Pierce St. diversion structure. However, during WWF some flow will be
carried north in the 7th St. sewer into the Leavenworth Basin.

CSO Controls Coordination

There is the possibility of a deep tunnel to run from Burt-Izard to the North Inlet at the
MRWWTP or from Jones St. CSO to the North Inlet. Thus, the Burt-Izard, Leavenworth and
South Interceptor Basin Consultants need to work together.

Acronyms

CIP Cast iron Pipe

CSO Combined Sewer Overflow

DWF Dry Weather Flow

gpm gallons per minute

I/1 Infiltration/Inflow

MGD Million Gallons per Day

MRWWTP Missouri River Waste Water Treatment Plant
RCP Reinforce Concrete Pipe

SI South Interceptor

VCP Vitrified Clay Pipe

WWF Wet Weather Flow
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Summary Tables of Facilities in South Interceptor Basin

SI Basin CSO Outfalls
No. Name General Location GIS ID
CSO-110 Pierce St. Pierce St. and Missouri River Levee 0518019F,
0518020F
CSO-111 Hickory St. Hickory St. and Missouri River Levee 0508002F
CSO-112 Martha St. Martha St. and Missouri River Levee 0509006F
CSO-113 Spring St. Spring St and Missouri River Levee 0511004F
CSO-114 Grover St. Grover St. and Missouri River Levee 0513004F
CSO-115 Riverview Park Riverview Blvd. and Missouri River Levee | 0525018F
CSO-116 Homer St. Homer St. and Missouri River Levee 0526002F
CSO-117 Missouri Ave. Missouri Ave. and Missouri River Levee 0527004F

SI Basin Diversion Structures

Name General Location GIS ID
Pierce St. Pierce St. and Missouri River Levee 0518063,
Blank074
Hickory St. Hickory St. and Missouri River Levee 0508003
Martha St. Martha St. and Missouri River Levee Blank038
Spring St. Spring St and Missouri River Levee 0511001
Grover St. Grover St. and Missouri River Levee 0513003
Riverview Park Riverview Blvd. and Missouri River Levee 0525025
Homer St. Homer St. and Missouri River Levee 0526001
Missouri Ave. Missouri Ave. and Missouri River Levee 0527002

SI Basin Interconnections

General Location GIS ID General Comments

Pierce St. and 7" St. 0518007 Portions of WWF conveyed to the
Leavenworth Basin

South Interceptor None Connects to Burt-Izard and Leavenworth
Basin

SI BASIN FACILITIES SUMMARY.DOC
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SI Basin Lift Stations

Name General Location Type Capacity General Comments
Pierce St. Pierce St. and Combined | 3 pumps @ 820 | Pumps DWF to South
Missouri River Levee gpm each Interceptor
Forcemain
Hickory St. Hickory St. and Combined | 3 pumps @ Pumps DWF to South
Missouri River Levee 1,800 gpm each | Interceptor
Forcemain
Spring St. Spring St. and Combined | 3 pumps @ 95 | Pumps DWF to South
Missouri River Levee gpm each Interceptor
Forcemain
Riverview Riverview Blvd. and | Combined | 3 pumps @ Pumps DWF to South
Park Missouri River Levee 1,225 gpm each | Interceptor
Forcemain
Missouri Missouri Ave. and Combined | 3 pumps @ 585 | Pumps DWF to South
Ave. Missouri River Levee gpm each Interceptor
Forcemain

SI BASIN FACILITIES SUMMARY.DOC
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