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Purpose 
The City of Omaha (City) includes 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 the Papillion Creek.  During rain events, the CSS overflows due to 
conveyance and treatment 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 Plan (LTCP) 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 as part of the Omaha CSO Control Program, the 
entire CSS area in the City was divided into 10 basins.  The Leavenworth (LV) Basin is one 
of the basins being evaluated simultaneously by various engineering firms.  The overall goal 
of the LV Basin Study is to develop a LV 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. 

For the study, the Program Management Team (PMT) identified that 1969 is to be used as a 
“Representative Year” to determine CSO volume, peak flow, duration, and frequency of 
occurrence.  There are two CSO outfalls in the LV Basin that discharge into the Missouri 
River.  CSO No. 121 is located at approximately 3rd and Jones Street, and CSO No. 109 is 
located at approximately 1st and Marcy Street.  The number of CSO events for the 
representative year, along with the annual volume and peak flow rates for each outfall in 
the LV Basin are shown in Table 1. 
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Table 1 - LV Basin Summary of CSO Statistics from Basin Outfalls 

 
Number of CSO 
Events for 1969 

Annual Overflow 
Volume (MG) 

Peak Flow 
(MGD) 

CSO 109 50 362.7 297.0 

CSO 121 9 16.9 103.0 

Total 50 379.6 400.0 

 
During the LV 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 LV Basin.  Several Technical Memoranda (TMs) have 
been written as part of the LV Basin Study.  The LV Basin Study included the identification 
and analysis of background information, development and evaluation of various control 
alternatives, and definition of future refinement activities for developing the substantively 
complete LTCP document into a final LTCP by October 2009. 

The purpose of this Leavenworth Preliminary Basin Plan – Executive Summary TM is to provide 
a brief summary of all completed TMs for the LV Basin.  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 Narrative and Schematic TM 
In the LV Basin Narrative and Schematic TM (October 2006), a general description of the LV 
Basin is provided.  Specifically, detailed information regarding LV basin delineation, land 
use, CSO diversions, CSO outfalls, trunk sewers, inter-connections with other basins, cross-
connections within the basin, and lift stations are included.  Key points summarized in the 
LV Basin Narrative and Schematic TM are listed below. 

• Basin Delineation – The LV Basin is located along the Missouri River and is adjacent to 
the Burt-Izard Basin on the north, the Ohern/Monroe basin on the southwest and the 
South Interceptor Basin on the south.  In general, the limits of the basin extend from the 
Missouri River on the east, to 36th Street on the west, C Street on the south and Capitol 
Avenue on the north.  

• Surface Flow Patterns – In general, surface flow in the LV Basin is from the west to the 
east toward the Missouri River.  The area in the northern portion of the basin generally 
flows from north to south, and then flows east toward the Missouri River.  The area in 
the southwest portion of the basin generally flows north toward the trunk sewers that 
parallel the railroad corridor, and then flows east-northeast toward the Missouri River.  
Flows in the western portion of the basin generally flow from west to east. 

• Land Use – In general, the LV Basin is fully developed.  The basin contains a mix of 
residential, commercial and park areas.  Based on Geographic Information System (GIS) 
data, the land-use classification as a percentage of total basin area is as follows:  
Residential (26%), Commercial (30%), Park (5%), and Other - Right of Way, Non-
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classified (39%).  The residential area is generally located in the southern and western 
portions of the basin.  The commercial area is generally located in the northern and 
eastern portions of the basin.  There are two large City Parks in the basin: the Heartland 
of America Park on the east side of the basin, and Hanscom Park on the west side. There 
is a major railroad line running diagonally northeast through the basin and one running 
from north to south on the west side of the Missouri River Levee.  There is a freeway, I-
480, running north to south along the western side of the basin.  The basin also contains 
the Old Market, a historic marketplace and popular destination in downtown Omaha. 

• CSO Diversions – CSO diversion structures are defined as “structures that can divert 
wet weather flow (WWF) directly to the river”.  There are two active CSO diversions 
and one inactive diversion in the LV Basin. The first active CSO diversion structure, 
located on the east side of 7th and Jones Street, receives overflows from the 7th and Jones 
Street (West) cross-connection and flows from ConAgra to the north.  Excess WWF is 
diverted east to 5th and Jones Street.  An inactive CSO diversion structure located at 5th 
and Jones Street previously received overflows from the 7th and Jones Street (East) 
diversion structure and routed flows via a 10-inch pipe to the grit chamber and 
Leavenworth Street Sewer to the south.  City staff has indicated this 10-inch pipe is 
plugged and inactive.  Therefore, all excess WWF from the inactive diversion structure 
at 5th and Jones Street discharges through a flap gate to the Missouri River at CSO No. 
121 located at approximately 3rd and Jones Street.  The second active CSO diversion 
structure, located at 6th and Leavenworth Street, receives flow from the Leavenworth 
Street Sewer.  Excess WWF discharges through two flap gates to the Missouri River at 
CSO No. 109.  

• CSO Outfalls – There are two CSO outfalls in the LV Basin:  CSO No. 121 and CSO No. 
109.  CSO No. 121 is located at approximately 3rd and Jones Street.  CSO No. 109 is 
located at approximately 1st and Marcy Street.  City staff has indicated and the typical 
year simulation of the existing InfoWorks Model (Model) has confirmed that during 
WWF, CSO No. 109 typically begins to overflow prior to CSO No. 121.  City staff and the 
Model also confirm that, in general, as little as a 0.25-inch rainfall over 0.5 to 1.0 hour 
duration can result in overflow at CSO No. 109. 

• Trunk Sewers and Interceptor Sewers – There are several trunk sewers located 
throughout the LV Basin.  The four major trunk sewers include: Sewer #961/#1084, 
Sewer #59, Sewer #6 and Sewer #5.  Layouts and descriptions of each of these trunk 
sewers are found in the TM.  There is also one interceptor sewer, the South Interceptor, 
which serves the LV Basin.  This sewer is a 48” to 66” combined sewer force main that 
begins outside the LV basin limits at the Burt-Izard Lift Station to the north of the LV 
basin and flows to the Missouri River Waste Water Treatment Plant (MRWWTP) to the 
south. 

• Inter-Connections with Other Basins – An inter-connection is defined as “a structure or 
sewer that allows flow to be diverted to or received from an adjacent basin”.  There is 
one known inter-connection located in the LV Basin at 7th and Pierce Street.  This is a 
relatively small inter-connection with the South Interceptor Basin. 

• Cross-Connections within the Basin – A cross-connection is defined as “a structure at 
which trunk sewers are inter-connected within a basin and CSO flow can occur, but the 
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diverted flow has another chance to re-enter the combined system downstream of the 
cross-connection”.  There are two cross-connections within the LV Basin.  The first cross-
connection is located at 7th and Jones Street (West), where flow from the 90-inch brick 
pipe of Sewer #59 and flow from the 102-inch brick pipe of Sewer #6 connect and are 
routed to the south along 7th Street via a 60-inch reinforced concrete pipe (RCP).  This 60-
inch RCP flows to the 12-feet reinforced concrete monolithic (RCM) pipe of Sewer 
#961/#1084 at 7th and Leavenworth Street.  The second cross-connection is located in the 
area between 14th and 13th Streets and Marcy and Leavenworth Street.  At 14th and 
Marcy Street, flow from the 60-inch brick pipe of Sewer #6 connects to the 11-feet RCM 
of Sewer #961/#1084.  These same two trunk sewers disconnect at 13th and Leavenworth 
Street, where the 75-inch brick pipe of Sewer #6 outlets from the easterly-flowing 10-feet 
RCM of Sewer #961/#1084 and flows to the north.  

• Lift Stations – There are two lift stations in the LV Basin.  The first lift station is the 
Jones Street Lift Station located near 3rd and Jones Street. Operation of this lift station is 
initiated by manually opening a sluice gate.  This lift station only operates during high 
river stages in order to pump WWF out to the Missouri River through CSO No. 121, but 
its operation has not been needed since 1994.  The second lift station is the Leavenworth 
Lift Station located near 1st and Leavenworth Street.  This lift station receives mostly dry 
weather flow (DWF) and pumps the DWF into the South Interceptor, which flows to the 
MRWWTP.  During large WWF events, flows to this lift station are eliminated by 
remotely closing a sluice gate in the 6th and Leavenworth diversion structure, which 
results in a CSO at outfall 109. 

Data Gap Analysis TM 
At the onset of the Omaha CSO LV Basin Study, the PMT and the City distributed the LV 
Basin Characterization Packet to the LV Basin Team.  The LV Basin Data Gap Analysis TM 
(October 2006) summarizes the data initially provided in the LV Basin Characterization 
Packet, as well as the data obtained through subsequent data-collection efforts made by the 
LV Basin Team such as meetings and Requests for Information (RFIs).  In addition, the LV 
Basin Data Gap Analysis TM (October 2006) also presents the results of a Data Gap Analysis 
and identifies information critical to completion of the study, needing verification, and 
requiring further inspection.  These data gaps are presented in two categories - those 
requiring field investigations, and those not requiring field investigations.  Data gaps 
identified in this TM include:  Con Agra and Riverfront future development plans; railroad 
and levee as-built construction plans; City sewer and Hanscom Park/Lake as-built 
construction plans; geotechnical and groundwater background data; Con Agra, Railroad, 
and Corps of Engineers (COE) concerns and constraints; Missouri River hydrologic and 
hydraulic record data; and current structural and environmental conditions of the 
Leavenworth Basin CSO outfalls.  Information pertaining to why the data gaps are required, 
in what ways the data will be used, and how the data are to be obtained are included in the 
LV Basin Data Gap Analysis TM (October 2006) as well.  

Data Gap Analysis Supplement TM 
A significant amount of data was collected and received after the submittal of the LV Basin 
Data Gap Analysis TM (October 2006).  The subsequent LV Basin Data Gap Analysis Supplement 
TM (July 2007) summarizes the following items: (1) all study data compiled to-date for the 
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LV Basin Study, (2) insight obtained by closing data gaps discussed in the LV Basin Data Gap 
Analysis TM (October 2006), and (3) remaining or additional data gaps that need to be 
addressed prior to study completion.  Data gaps identified in this TM include:  design storm 
duration for the 10-year storm event to be used for evaluating Sewer Backups (SB) and street 
flooding, and utility as-built plans or other pertinent utility information. 

Field Data Collection for Model Refinement TM 
The LV Basin Field Data Collection for Model Refinement TM (November 2006) serves multiple 
purposes.  This TM requests modeled flows at specific locations from the InfoWorks Model 
(Model), recommends field work needed to support refinement of the existing InfoWorks 
Model, gives reasons why the requested data are needed and how they will be used, 
summarizes the field data collection plan, and estimates required efforts for data collection 
in the field.  The TM  requests representative year hydrographs from the Model at fifteen 
(15) node locations to assist in development and evaluation of CSO in-basin alternatives and 
summarizes the need for field verification.  Field verification is necessary because the Model 
database was developed from various sources, some of which were more reliable than 
others.  This TM identifies 50 model conduits, ten model nodes, four diversion structures, 
and one lift station requiring field verification.  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 Improvement Projects TM 
Baseline projects are defined in the Omaha CSO Control Program Protocol No. 4 as cost 
effective projects that provide a “significant reduction in either CSO volume and/or 
pollutants within the combined sewer system and require minimal evaluation to make such 
a conclusion”.  By additional definition, baseline improvement projects have already been 
financially committed to by the City now for construction directly, and the PMT has 
reflected the impact of the project by incorporating the baseline improvements into the 
existing InfoWorks model to generate revised typical year hydrographs for the Basin 
Consultant.  The LV Basin Baseline Improvement Projects TM (November 2006) describes the 
steps followed to investigate a range of baseline improvements in the LV Basin.  Multiple 
sources of information provided by the City of Omaha and the PMT were evaluated by the 
LV Basin Team, including:  sewer backup and street flooding reports, constructed City 
sewer separation projects (RNCs), planned RNC study areas, base zoning districts map, 
planned development projects, and conversations with MRWWTP operators and City of 
Omaha staff.  Seven types of baseline projects identified in the aforementioned protocol 
were considered for this TM:  (1) Obvious solutions for known sewer backup issues, chronic 
sewer blockages, and/or street flooding, (2) Areas in close proximity to separate storm 
sewers that have adequate capacity to intercept storm flows and reduce overflows and/or 
flooding, (3) Other source control projects that would reduce the pollutants entering the 
combined sewers, (4) Areas where construction is planned to occur in the short-term, (5) 
Simple lift station modifications, (6) Potential for upland detention storage of CSO, and (7) 
Other potential technologies that could provide immediate CSO relief.  As concluded in the 
LV Basin Baseline Improvement Projects TM (November 2006), there are no baseline projects 
recommended within the Leavenworth Basin by the City, the PMT, or the LV Basin Team.  
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The justification for this conclusion is described in the TM under each of the seven types of 
baseline improvement projects considered. 

Technology Screening TM 
In the Omaha CSO Control Program Protocol No. 4, technology screening is identified as the 
first step in the Alternatives Development and Evaluation Process.  Various Technology Fact 
Sheets providing detailed descriptions of available technologies that can be used for control 
of CSO discharges are provided in Appendix A of Protocol No. 4.  These CSO control 
technologies are separated into four categories:  sewer system modifications, flow reduction, 
storage, and satellite treatment.  The LV Basin Technology Screening TM (December 2006) 
documents the consideration of a full range of CSO control technologies for each CSO 
location in the LV Basin, considering criteria related to:  engineering, performance, site 
constraints, water quality goals, flow, and pollutant removal capabilities.  The LV Basin 
Team completed the Technologies Screening Matrix for each CSO outfall in the LV Basin in 
order to eliminate certain technologies from further consideration due to a fatal flaw with 
respect to the screening criteria.  Fatal flaws included problems such as unavailability of 
land for satellite treatment, minor reduction of CSO flow, non-reduction of pollutants of 
concern, or relative cost effectiveness.  As a result of the technology screening process, the 
following technologies were determined to be viable for both CSO No. 109 (Leavenworth 
Street) and CSO No. 121 (Jones Street): 

• Flow Redirection 
• CSO Relocation 
• Pump Station Modifications 
• Static Flow Control 
• Variable Flow Control 
• Real-Time Control 
• Stormwater Management 
• Inflow Reduction 
• Sewer Separation 
• Flow Slipping 
• Closed Storage Tanks 
• Vertical Storage 
• Storage Conduits 
• Storage Tunnels 
• Gross Solids Removal + Disinfection 
• Gross Solids Removal + Settleable Solids Removal + Disinfection 
• Gross Solids Removal + Settleable Solids Removal + Dissolved Solids Removal + 

Disinfection 
Two viable technologies were later eliminated from further consideration during the more 
in-depth alternatives evaluation process, as discussed in the LV Basin Alternatives Evaluation 
TM (May 2007).  The technology CSO Relocation was eliminated because neither of the 
CSOs is located in a sensitive area, although the possibility for discharging treated flows 
through a new outfall should be reviewed in the refinement phase.  The technology Gross 
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Solids Removal + Settleable Solids Removal + Dissolved Solids Removal + Disinfection (e.g., 
Ballasted Flocculation) was eliminated due to relative cost effectiveness or a low benefit to 
cost ratio as compared to other viable technologies for the Omaha CSO Control Program. 

In addition to determining viable CSO control technologies for both CSOs in the LV Basin, 
the LV Basin Technology Screening TM (December 2006) also identified viable technologies for 
potential multi-basin evaluation.  Viable cross-basin technologies identified in this TM 
included:  Storage and Conveyance Tunnels; Closed Storage, Vertical Storage, or Storage 
Conduits; Flow Redirection; and Satellite Treatment. 

Flow Metering and Water Quality Sampling Request TM 
In the LV Basin Flow Metering and Water Quality Sampling Request TM (January 2007), needs 
are identified for additional flow metering and/or water quality sampling to more 
accurately characterize flows within the Leavenworth Basin.  This TM specifies additional 
flow monitoring locations needed and the reasons these meters are needed.  Also discussed 
in this TM is the adequacy of current water quality monitoring in the LV Basin.  As part of 
the LV Basin Flow Metering and Water Quality Sampling Request TM (January 2007), the LV 
Basin Team reviewed prior flow metering data collected from three flow meters placed in 
the LV Basin in May and June of 2005 by the City of Omaha.  Existing flow metering data 
was analyzed to assess the current reliability in the calibration efforts, and it was 
determined by the LV Basin Team that additional flow monitoring was required to more 
accurately characterize flows from the outfall and within the upper basin areas to further 
calibrate the InfoWorks Model. 

The list of requested LV flow meters for 2007 monitoring is summarized in Table 2.  A total 
of 23 flow meter locations are listed.  The need for these meters was prioritized from one to 
five, with one being the highest need for additional data to further calibrate the Model.  The 
Map ID column in Table 2 refers to a Figure in the TM that denotes the meter locations on a 
map of the LV Basin.  Detailed information regarding the location and basis for each 
requested flow meter can be found in the TM.  A total of thirteen (13) flow meters were 
approved for installation by the PMT. These included meters 1A through 1E, 2A through 2E, 
and 3A through 3C, which have been shaded in Table 2. 
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Table 2 – LV Basin Requested 2007 Flow Meter Locations 

Priority Location Map 
ID 

 

Target 
InfoWorks 
Model Pipe 

ID 

Number 
of Meters 

Need 

1 96-inch Interceptor 
upstream of 7th and 
Jones Street (W) Cross 
Connection (North 
Barrel) 

1A Pipe ID 
0535078G.1 

  

1 Provides critical data to increase 
confidence in overflow peak flow 
rates and volumes that will be used 
to size CSO alternative facilities. 

1 90-inch Interceptor 
upstream of 7th and 
Jones Street (W) 
Cross-Connection 
(South Barrel) 

1B Pipe ID  
0516022.1 
 

1 Provides critical data to increase 
confidence in overflow peak flow 
rates and volumes that will be used 
to size CSO alternative facilities. 

1 8-ft by 16-ft Jones 
Street Outfall 
(upstream of Jones 
Street Pump Station) 

1C Pipe ID  
0516013S.1 
 

1 Provides critical data to increase 
confidence in overflow peak flow 
rates and volumes that will be used 
to size CSO alternative facilities. 

1 11.5-ft Leavenworth 
Street Sewer 
(upstream of LV Lift 
Station) 

1D Pipe ID 
TBD 

1 Provides critical data to increase 
confidence in overflow peak flow 
rates and volumes that will be used 
to size CSO alternative facilities. 

1 11.5-ft Leavenworth 
Street Sewer 
(upstream of Pierce 
Street Interconnection 
and Jones/ 
Leavenworth 
Interconnections) 

1E Pipe ID 
 0517001.1 

1 Provides critical data to increase 
confidence in overflow peak flow 
rates and volumes that will be used 
to size CSO alternative facilities. 

2 60-inch sewer at 15th 
and Jackson Street 

2A Pipe ID  
0554039G.1 

1 Provides critical data on accuracy 
of HGLs and availability of pipe 
storage for in-system storage 
control technologies. 

2 90-inch Interceptor at 
14th and Marcy Street  

2B Pipe ID 
0536001G.1 

 

1 Provides critical data on accuracy 
of HGLs and availability of pipe 
storage for in-system storage 
control technologies. 

2 120-inch Interceptor at 
20th and Woolworth 

2C Pipe ID 
0556045I.1 

 

1 Provides critical data on accuracy 
of HGLs and availability of pipe 
storage for in-system storage 
control technologies. 

2 60-inch Interceptor at 
Dorcas and 26th Street 

2D Pipe ID  
0577024.1 

1 Provides critical data on accuracy 
of HGLs and availability of pipe 
storage for in-system storage 
control technologies. 

2 54-inch Interceptor at 
Dorcas and 26th Street 

2E Pipe ID 
0577031G.1 
 

1 Provides critical data on accuracy 
of HGLs and availability of pipe 
storage for in-system storage 
control technologies. 

3 36-inch sewer from 7th 
and Pierce Street (and 
South Interceptor 
Basin Interconnection) 

3A Pipe ID  
0517006.1 
 

1 Provides data on flows from South 
Interceptor and assists in 
quantifying flows between 
Leavenworth Interceptor and 
interconnecting pipes with Jones 
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Table 2 – LV Basin Requested 2007 Flow Meter Locations 

Priority Location Map 
ID 

 

Target 
InfoWorks 
Model Pipe 

ID 

Number 
of Meters 

Need 

Interceptor. Improve model 
accuracy at critical end of pipe 
area. 

3 60-inch Interconnection 
between Jones and 
Leavenworth 
Interceptors 

3B Pipe ID  
0516019.2 

1 Provides additional details on 
hydraulics of interconnecting pipes 
that control distribution of flows 
between two outfalls.  Improve 
model accuracy at critical end of 
pipe area. 

3 72-inch Interconnection 
between Jones and 
Leavenworth 
Interceptors 

3C Pipe ID  
0516013.2 
 

1 Provides additional details on 
hydraulics of interconnecting pipes 
that control distribution of flows 
between two outfalls. Improve 
model accuracy at critical end of 
pipe area. 

4 60-inch sewer at 
Pierce and 19th Street  

4A Pipe ID 
0556014.1 

 

1 Defines flow split to interceptor from 
several sub areas. Allows for 
further calibration of flows within 
Sub Areas 194, 189, 196, 187, 
192&204.  Also, provides 
confirmation of performance of local 
sewer in basement back-up area.  
Possible location of storage relief 
sewer. 

4 18-inch sewer at 
Poppleton Ave and 20th 
Street 

4B Pipe ID  
0556028.1 
 

1 Defines flow split to interceptor from 
several sub areas. Allows for 
further calibration of flows within 
Sub Areas 194, 189, 196, 187, 
192&204.  Also, provides 
confirmation of performance of local 
sewer in basement back-up area.  
Possible location of storage relief 
sewer. 

4 21-inch sewer near 
Hanscom Park at Ed 
Creighton Ave and 
Park Ave 

4C Pipe ID 
0596057G.1 

  

1 Allows for calibration of flows from 
Sub Areas 393, 225, 378&209 and 
determination of flows and volumes 
to Hansom Park Pond. 

4 42-inch Interceptor at 
Bancroft and 27th 
Street 

4D Pipe ID  
0578032.1 
 

1 Allows for further calibration of 
flows within Sub Areas 246, 
257&259 and determination of 
expected volumes that could be 
stored in a facility at I-80/I-480 
interchange.   

5 18-inch sewer at 
Pierce and 14th Street 

5A Pipe ID  
0537007.1 
 

1 Allows for further calibration of 
flows within Sub Areas 203&212.  
Also, provides confirmation of 
performance of local sewer in 
historical basement back-up area 
where a partial separation RNC 
project has been completed.   

5 18-inch sewer at 
Center and 11th Street 

5B Pipe ID  
0539009.1 

1 Allows for further calibration of 
flows within Sub Areas 210&213.  
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Table 2 – LV Basin Requested 2007 Flow Meter Locations 

Priority Location Map 
ID 

 

Target 
InfoWorks 
Model Pipe 

ID 

Number 
of Meters 

Need 

 Also, provides confirmation of 
performance of local sewer in 
basement back-up area.  Possible 
location of storage relief sewer. 

5 30-inch sewer at 
Pacific and 22nd Street 

5C Pipe ID  
0555050G.1 
 

1 Allows for further calibration of 
flows within Sub Areas 196, 
187&192.  Also, provides 
confirmation of performance of local 
sewer in basement back-up area.  
Possible location of storage relief 
sewer. 

5 51-inch sewer at 
Pierce and 22nd Street 

5D Pipe ID  
0556009.1 
 

1 Allows for further calibration of 
flows within Sub Areas 196&204.  
Also, provides confirmation of 
performance of local sewer in 
basement back-up area.  Possible 
location of storage relief sewer. 

,5 48-inch sewer at 
Harney and 19th Street 

5E Pipe ID  
0553145G.1 
 

1 Allows for further calibration of 
flows within Sub Areas 165&173 
within representative downtown, 
commercial area. 

5 27-inch sewer at 
Center and 33rd Street 

5F Pipe ID  
0596006.1 
 

1 Allows for further calibration of 
flows within Sub Area 378 which is 
tributary to Hanscom Park Pond 
area.  Also, provides confirmation 
of performance of local sewer in 
basement back-up area.  Possible 
location of storage relief sewer. 

Total Meters Requested: 23   
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Sewer Backup and Street Flooding Existing Conditions TM 
The current records and knowledge of sewer backups and street/surface flooding problem 
areas in the LV Basin are documented in the LV Basin Sewer Backup and Street Flooding 
Existing Conditions TM (July 2007).  Several sources were used to collect this sewer backup 
and street flooding information, including:  City GIS database of reported sewer problems, 
previous sewer reports and studies, output from the InfoWorks Model of the LV Basin, 
input obtained from LV Basin Advisory Panel (BAP) meetings, and other community 
outreach efforts.  All of the aforementioned information was compiled and various figures 
were created to detail sewer backup and street flooding areas in the LV Basin.  A majority of 
the flooding problems are located in the central part of the LV Basin, on either side of the 
railroad corridor.  Some problem clusters have been addressed by the City through 
completed RNC projects.  Other problem clusters are targeted for further study and possible 
implementation of future RNC projects in the LV Basin.  The approach recommended to 
address these problems will be identified later in the LV Basin 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 can 
provide apparent water quality or system performance benefits and can be financially 
committed to by the City now for construction in the near future”.  Fundamental projects 
were included with all alternatives in the alternatives evaluation process, and the impact of 
these improvement projects was taken into account, but it was not required to adjust the 
baseline InfoWorks model and revise typical year hydrographs.  In the LV Basin Fundamental 
Projects TM (July 2007), the evaluation of fundamental projects for the LV Basin is 
summarized.  The LV Basin Team analyzed alternatives for CSO No. 121 (Jones Street) and 
CSO No. 109 (Leavenworth Street) for fundamental projects.  During this analysis, three 
potential fundamental projects were identified for the LV Basin:  Stormwater Pond 
(Hanscom Park), In-Pipe Storage, and Flow Diversion (Jones Street).  However, after initial 
evaluation, none of these projects was deemed “fundamental” at this time due to reasons 
summarized in the LV Basin Fundamental Projects TM (July 2007). 

Alternatives Evaluation TM 
The alternatives development approach discussed in the In-Basin Alternatives Development 
Approach TM provided by the PMT was followed by the Leavenworth Basin Team to 
identify potentially cost-effective CSO control alternatives for the LV Basin.  Common to all 
end-of-pipe (EOP) facility alternatives developed in the LV Basin Alternatives Evaluation TM 
(May 2007) is the application of a flow redirection technology to combine the Jones Street 
CSO No. 121 with the Leavenworth Street CSO No. 109 by diverting flow from the Jones 
Street Sewer to the Leavenworth Street Sewer via an internal flow diversion.  The LV Basin 
Implementation Plan TM (July 2007) identifies technology alternatives that need to be further 
evaluated for this flow redirection project. 

The five CSO control alternatives listed below are identified, investigated, and developed in 
the LV Basin Alternatives Evaluation TM (May 2007).  All of these alternatives were evaluated 
for each of the four levels of control (LOCs) defined in the Omaha CSO Control Program 
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Protocol No. 4.  Alternative 5 – Ballasted Flocculation was already eliminated during the 
technology screening process.  

• Alternative 1 – Total Storage 
• Alternative 2 – Retention Treatment Basin (RTB) with Storage Equalization 
• Alternative 3 – Full Sewer Separation 
• Alternative 4 – Total Treatment (RTB) 
• Alternative 6 – Screening and Disinfection (SD) 

Benefit-cost ratios, overall costs, volumes captured, and incremental percents captured for 
each alternative and associated level-of-control are analyzed in this TM to determine a 
preferred alternative for each LOC.  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 LV Basin Advisory Panel (BAP) during public process meetings (see Table 3).  
The criteria and weights reflected the community concerns and priorities for the LV Basin.  
Benefit scores were assigned to each of the non-monetary criteria based on a scoring 
methodology developed by the PMT.  The product of the benefit ranking and the 
weightings of the criteria resulted in a benefit score comparison for how each of the 
alternatives compared in addressing the non-monetary criteria.  

Table 3 - LV Basin Decision Tool Analysis Criteria Weighting 

Decision Tool Analysis Criteria 
CBP 

Weight 
LV BAP 
Weight 

Water Quality Improvement 16 10 

Reduction of Basement Backups and Odors 19 19 

Reduction of Street Flooding 11 15 

Minimizing Community Disruption 13 12 

Simplicity of Solutions 6 6 

Opportunities for Infrastructure/Utility Improvements 13 16 

Compatibility with Community 11 10 

Opportunities for Community Enhancements 12 12 

 
The final step in the In-Basin evaluation was to combine the present worth costs for each 
alternative with the total benefits to obtain the resultant benefit-cost ratios for each level of 
control, as shown in Table 4.  The alternative with the lowest capital, present worth, and 
normalized cost for each LOC is highlighted in yellow on Table 4.  The alternative with the 
highest Benefit/Cost ratio for each LOC in terms of most benefits per dollars spent is also 
highlighted on Table 4. 
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Table 4 – LV Basin Alternatives Summary of Benefits and Costs (LOCs 1-4) 

LOC 1 Alt 1    
Storage 

Alt 2 RTB with 
Storage 

Equalization 
Alt 3 Full 

Separation Alt 4 RTB Alt 6  SD* 

Total Capital Cost $119,614,000 $60,528,000 $268,746,000 $93,249,000 $74,163,000 
50 Year Present Worth Cost Estimate $120,449,000 $65,610,000 $265,381,000 $101,826,000 $75,744,000 
Normalized Present Worth Cost to Low Cost 1.84 1.00 4.05 1.55 1.15 
Benefit/Cost (Normalized Present Worth Cost) Ratio 1.2 2.0 0.8 1.3 1.5 

LOC 2 Alt 1    
Storage 

Alt 2 RTB with 
Storage 

Equalization 
Alt 3 Full 

Separation Alt 4 RTB Alt 6 SD* 

Total Capital Cost $119,614,000 $69,699,000 $268,746,000 $93,249,000 $74,163,000 
50 Year Present Worth Cost Estimate $120,449,000 $75,213,000 $265,381,000 $101,826,000 $75,744,000 
Normalized Present Worth Cost to Low Cost 1.60 1.00 3.53 1.35 1.01 
Benefit/Cost (Normalized Present Worth Cost) Ratio 1.4 2.0 0.9 1.5 1.7 

LOC 3 Alt 1    
Storage 

Alt 2 RTB with 
Storage 

Equalization 
Alt 3 Full 

Separation Alt 4 RTB Alt 6 SD* 

Total Capital Cost $167,242,000 $126,861,000 $268,746,000 $140,308,000 $117,163,000 
50 Year Present Worth Cost Estimate $169,213,000 $135,022,000 $265,381,000 $157,738,000 $122,791,000 
Normalized Present Worth Cost to Low Cost 1.38 1.10 2.16 1.29 1.00 
Benefit/Cost (Normalized Present Worth Cost) Ratio 1.67 1.8 1.4 1.6 1.7 

LOC 4 Alt 1     
Storage 

Alt 2 RTB with 
Storage 

Equalization 
Alt 3 Full 

Separation Alt 4 RTB Alt 6 SD* 

Total Capital Cost $188,155,000 $126,322,000 $268,746,000 $140,308,000 $117,163,000 
50 Year Present Worth Cost Estimate $190,853,000 $135,232,000 $265,381,000 $157,738,000 $122,791,000 
Normalized Present Worth Cost to Low Cost 1.55 1.10 2.16 1.29 1.00 
Benefit/Cost (Normalized Present Worth Cost) Ratio 1.5 1.8 1.4 1.6 1.7 

* Alternative 6 (SD) requires approval of a mixing zone in the Missouri River by the NDEQ. 
 
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 and each level of 
control are summarized in Table 5.  
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Table 5 – LV Basin Volume Captured and Overflow Incremental Percent Captured (LOCs 1-4) 

 Alternative 1 – 
Total Storage 

Alternative 2 – 
RTB with 
Storage 

Equalization 

Alternative 3 – 
Full Sewer 

Separation ** 

Alternative 4 – 
Total 

Treatment 
(RTB) 

Alternative 6 – 
Screening and 

Disinfection 
(SD) 

Level 1 Control (9 Untreated Overflows) 
Overflow Volume 

Captured (MG) 344.6 312.1 379.6 344.6 344.6 

Overflow Volume 
Remaining (MG) 35.0 67.5 0.0 35.0 35.0 

Incremental Percent 
Captured* 

90.8% 82.2% 100% 90.8% 90.8% 

Level 2 Control (4 Untreated Overflows) 
Overflow Volume 

Captured (MG) 
344.6 329.1 379.6 344.6 344.6 

Overflow Volume 
Remaining (MG) 

35.0 50.5 0.0 35.0 35.0 

Incremental Percent 
Captured* 90.8% 86.7% 100% 90.8% 90.8% 

Level 3 Control (1 Untreated Overflow) 
Overflow Volume 

Captured (MG) 
373.6 375.4 379.6 379.6 379.6 

Overflow Volume 
Remaining (MG) 

6.0 3.8 0.0 0.0 0.0 

Incremental Percent 
Captured* 

98.4% 98.9% 100% 100% 100% 

Level 4 Control (0 Untreated Overflows) 
Overflow Volume 

Captured (MG) 
379.6 379.6 379.6 379.6 379.6 

Overflow Volume 
Remaining (MG) 

0.0 0.0 0.0 0.0 0.0 

Incremental Percent 
Captured* 

100% 100% 100% 100% 100% 

* Incremental percent capture is calculated only for the CSO volume at the outfall.  Incremental percent capture does not 
take into consideration the volume captured by the existing system, to be calculated by the PMT.

** Beyond Level of Control 4: Full Sewer Separation requires a 4.4 MG Storage Equalization tank operating infrequently to 
prevent sanitary sewer overflows (SSOs) in a 10-year 24-hour storm event.  Estimated impact on MRWWTP was not 
determined.

 

An evaluation of the alternatives for each level of control was performed by the LV Basin 
Team using such parameters as: best (lowest) present worth cost, highest benefit-cost ratio, 
lowest cost per incremental volume captured, meeting the regulatory requirements of the 
LTCP, and addressing the major concerns identified by the LV BAP.  Based on the 
alternatives evaluation by the LV Basin Team, the recommended in-basin alternative for the 
LV Basin is Alternative 2 (RTB with Storage Equalization) for LOCs 1, 2, 3, and 4.  The basis 
for the in-basin alternative recommendation at each LOC is given in the LV Basin 
Alternatives Evaluation TM (May 2007). 
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Alternatives evaluated by all Basin Consultants along with all cross-basin alternatives will 
be compiled and evaluated to develop watershed alternatives.  Recommended in-basin 
alternatives may not necessarily be selected in the development process. 

Field Reconnaissance Summary TM 
In 2007, the LV Basin Team conducted field data collection and inspection of diversion 
structures, lift stations, outfalls and additional hydraulic structures.  Generally, field 
inspections consisted of digital photos, field sketches, GPS information, and determination 
of the need for additional information requiring confined space entry inspections.  The LV 
Basin Field Reconnaissance Summary TM (July 2007) summarizes and documents the field 
work that was performed by the LV Basin Team for the field reconnaissance phase of the 
City’s CSO LTCP.  Additionally, the LV Basin Field Reconnaissance Summary TM (July 2007) 
describes the methods and procedures used during field reconnaissance and provides field 
data reports in the required format.  The data obtained through the LV Basin field 
reconnaissance efforts will be used to update the InfoWorks Model after the October 2007 
LTCP submittal to the NDEQ in order to improve the Model’s accuracy in evaluating 
control alternatives.  The field data will be entered into the Model via an InfoNet database 
provided by the PMT and modified by the LV Team.  The manholes and facilities that were 
inspected are listed in the LV Basin Field Data Collection for Model Refinement TM (November 
2006).  

Model Review TM 
The InfoWorks Model (Model) database was developed from numerous sources, some of 
which are more reliable than others.  The LV portion of the Model was reviewed by the LV 
Basin Team to determine the LV Model’s adequacy to evaluate control alternatives in an 
accurate manner.  In the LV Basin Model Review TM (July 2007), the results of this model 
review are summarized and future refinements are suggested.  Sewer sizes, profile 
elevations, and inter-connections currently shown in the LV Model were reviewed using 
various sources of information, including:  record drawings obtained from the City, ¼ 
Section Maps, field notes from previous field inspections by City staff, and manhole survey 
information from the LV Basin Team’s field data collection of 2007.  Discovered 
discrepancies with the baseline Model along with additional conflicting information 
obtained through the LV Basin Data Gap Analysis TM (October 2006) and LV Basin Field Data 
Collection for Model Refinement TM (November 2006) are included in this TM.  

Implementation Plan TM 
As part of the substantively complete LTCP, it was required that an Implementation Plan be 
developed that identifies basin projects to be completed within the next 15 years and 
beyond based on a logical process that ensures downstream controls are in place first, 
adequate time is available for design and construction, and construction can be adequately 
funded.  The purpose of the LV Basin Implementation Plan TM (July 2007) was to identify LV 
Basin LOC 2 projects to be completed within the next 15 years and to prepare an 
implementation plan for these basin projects.  The LV Basin implementation plan does not 
include any baseline improvement projects, but it includes one flow redirection project.  
This flow redirection project involves combining the Jones Street CSO No. 121 with the 
Leavenworth Street CSO No. 109 by diverting flow from the Jones Street Sewer to the 
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Leavenworth Street Sewer via an internal flow diversion.  The flow redirection technology 
needs to be further evaluated, but alternatives include: fixed weirs, automated gates, hard 
pipe connections, and inflatable dam facilities.  Consideration for acceptable hydraulic risk, 
reliability, level of Supervising Control and Data Acquisition (SCADA) instrumentation, 
and Operation and Maintenance (O&M) needs should be assessed with the City.  The LV 
Basin Implementation Plan TM (July 2007) identifies implementation tasks for the flow 
redirection project, such as additional field data collection and hydraulic analysis, 
preliminary design, final design, utilities coordination and relocation, bid and construct, 
technology start-up and project close-out.
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Acronyms / Terms 
BAP    Basin Advisory Panel 

CBP    Community Basin Panel 

City    City of Omaha 

COE    Corps of Engineers 

CSO    Combined Sewer Overflow 

CSS    Combined Sewer System 

DWF    Dry-Weather Flow 

EOP    End-of-Pipe 

GIS    Geographic Information System 

LOC    Level of Control 

LTCP    Long Term Control Plan 

LV    Leavenworth 

Model    InfoWorks Model 

MRWWTP   Missouri River Waste Water Treatment Plant 

NDEQ    Nebraska Department of Environmental Quality 

O&M    Operations and Maintenance 

PMT    Program Management Team 

RCM    Reinforced Concrete Monolithic 

RCP    Reinforced Concrete Pipe 

RFI    Request for Information 

RNC    City Sewer Project 

RTB    Retention Treatment Basin 

SB    Sewer Backups 

SCADA   Supervising Control and Data Acquisition 

SD    Screening and Disinfection 

SSO    Sanitary Sewer Overflow 

TM    Technical Memorandum 

WWF    Wet-Weather Flow 
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Attachments 

LV Basin Narrative and Schematic TM 

LV Basin Data Gap Analysis TM 

LV Basin Data Gap Analysis Supplement TM 

LV Basin Field Data Collection for Model Refinement TM 

LV Basin Baseline Improvement Projects TM 

LV Basin Technology Screening TM 

LV Basin Flow Metering and Water Quality Sampling Request TM 

LV Basin Sewer Backup and Street Flooding Existing Conditions TM 

LV Basin Fundamental Projects TM 

LV Basin Alternatives Evaluation TM 

LV Basin Field Reconnaissance Summary TM  

LV Basin Model Review TM 

LV Basin Implementation Plan TM  
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T E C H N I C A L  M E M O R A N D U M  O M A H A  C S O  C O N T R O L  P R O G R A M  
 

Task 2.4 Leavenworth Basin Narrative – Rev. 1 
TO: Tom Heinemann, Program Manager 

Wayne Miller, Basin Consultant Manager 
 

FROM: Leavenworth Basin Team 

DATE: October 2, 2006 
Updated October 4, 2007 

 

Purpose   
The purpose of this Technical Memorandum (TM) is to provide a brief description of the 
Basin Schematic and Basin Map provided with this document.  Both a detailed GIS Basin 
map (Attachment 1) and outfall schematics (Attachment 2) are provided.  This narrative 
includes a general description of the basin, interconnections with other basins, combined 
sewer overflow (CSO) diversions, CSO cross connections, CSO outfalls and lift stations. 

The purpose of the October 4, 2007 update to this TM is to include additional information 
determined since the original TM submittal. Attachment 3 has been added to provide 
further discussion on findings with regards to potential cross-connections between basin 
interceptors.  Minor revisions were also made to the Basin Map, Outfall Schematics and TM 
text. 

Narrative 
Information Sources 
There were various sources of information used to create this TM.  These sources include the 
City of Omaha’s ¼ Section Sheets, as-built plan sheets, information provided by the City of 
Omaha (City), information from GIS, information from the InfoWorks model, and data 
collected in the field by the LV team.  In addition, a site visit to the basin was performed on 
August 24th, 2006 with the facility operators to provide the Leavenworth Basin Team with a 
better understanding of the lift stations, diversion structures and outfall operations. 

Leavenworth Basin Delineation 
The Leavenworth Basin is located along the Missouri River and is adjacent to the Burt-Izard 
Basin on the north, the Ohern/Monroe basin on the southwest and the South Interceptor 
Basin on the south.  In general, the limits of the basin extend from the Missouri River on the 
east, 36th Street on the west, C Street on the south and Capitol Avenue on the north.  The 
basin limits from the InfoWorks ® model are shown on the Basin Map.     

During the InfoWorks model review a proposed future refinement to the basin boundary 
was identified.  The proposed changes to the boundary are described in the “Leavenworth 
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Model Review TM (September 2007)”.  These changes may be incorporated during the 
refinement stages. 

 

Land Use  
In general, the Leavenworth Basin is fully developed.  The basin contains a mix of 
residential, commercial and park areas.  Based on GIS data, land use percentages of the total 
basin area are as follows: 

 Residential = 26% 
 Commercial = 30% 
 Park = 5% 
 Other (ROW, non-classified) = 39% 
 
The residential areas are generally located on the southern and western portions of the 
basin.  The commercial area is generally located in the northern and eastern portions of the 
basin.  There are two large City parks in the basin, the Heartland of America Park and 
Hanscom Park.   Heartland of America Park is located on the east side of the basin near the 
outfalls in the ConAgra campus.  Hanscom Park is located on the west side of the basin.  

There is a major railroad line running diagonally northeast through the basin.  This railroad 
line is used by both Union Pacific Railroad and Burlington Northern Railroad.  There is a 
freeway, I-480 running north/south along the west side of the basin. 

CSO Diversions 
CSO diversion structures are defined in this TM as “structures that can divert wet weather 
flow (WWF) directly to the river”.  There are two (2) active CSO diversions and one (1) 
inactive diversion in the Leavenworth Basin.  The diversions are labeled on the Basin Map 
and shown in detail on the Outfall Basin Schematics included in Attachment 2.  

The first CSO diversion structure is located on the east side of 7th and Jones Street.  This 
structure receives overflows from the 7th and Jones – West cross-connection, as well as dry 
weather flow (DWF) and WWF from ConAgra via three (3) sewers connecting on the north 
side of the chamber.  DWF is routed to the south via a 72-inch RCP sewer to the 
Leavenworth Street Sewer.  If flow depth exceeds approximately 0.80 feet, flow is diverted 
east through two (2) 6-ft wide by 7-ft high openings and routed east to the diversion 
structure at 5th and Jones Street.   

An “inactive” diversion structure is located at 5th and Jones Street.  When active, this 
structure received overflow from the 7th and Jones Street - East diversion structure.  The 
original design of this structure routed flows to either the grit facility or to the Leavenworth 
Street Sewer via a 10-inch ductile iron pipe (DIP).  The gates on the 10-inch sewer in the 
manhole near the grit facility are currently closed and no flow is carried in this sewer.   If 
WWF depths in the structure exceed 0.57-ft in the chamber, flow overtops a weir and 
discharges through a flap gate to the Missouri River at CSO No. 121.   
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The second CSO diversion structure is located at 6th and Leavenworth Street.  This structure 
receives flow from the 11.5-ft Leavenworth Sewer.  DWF is routed to the Leavenworth Grit 
Facility via a 40-inch PVC pipe.  If WWF depths in the structure exceed approximately 2.5 
feet, flow overtops a weir and discharges to the Missouri River via twin 8-ft wide by 10-ft 
high RC Boxes through two flap gates at CSO No. 109. 

CSO Outfalls 
There are two (2) CSO outfalls in the Leavenworth Basin, CSO No. 121 and CSO No. 109.  
CSO No. 121 (Jones Street CSO) is located at approximately 3rd and Jones Street.  CSO No. 
109 (Leavenworth Street CSO) is located at approximately 1st and Marcy Street.   City staff 
has indicated that during WWF, CSO No. 109 typically will have an overflow event prior to 
CSO No. 121.  City staff also noted that, in general, as little as a 0.25 inch rainfall over 0.5 to 
1.0 hour duration can result in overflow at CSO No. 109.   The CSO Outfalls are shown on 
the Outfall Schematics included in Attachment 2. 

Trunk Sewers 
There are several trunk sewers located throughout the Leavenworth Basin.  The four major 
trunk sewers include Sewer #961/#1084, Sewer #59, Sewer #6 and Sewer #5.   There is one 
interceptor sewer, South Interceptor, that serves the basin.  The layout of each of these 
sewers is represented on the GIS Basin map.  The following is a brief description of each of 
these sewers. 

Sewer #6:  This sewer is one of the major trunk sewers that flows into the 7th and 
Jones Street Diversion Structure and to CSO No.  121.  This sewer goes west from the 
diversion structure along Jones Street and then turns south at 14th Street extending to 
the basin limits on the south. 

Sewer #59: This sewer is the second major trunk sewer that flows into the 7th and 
Jones Street Diversion Structure.  The sewer goes west from the diversion structure 
along Jones Street to 14th Street.  At 14th Street the sewer then turns and follows the 
railroad to the southwest.  The sewer terminates at 19th Street. 

Sewer #961/#1084: This sewer is considered the Leavenworth Street Sewer.  This 
sewer begins at CSO No. 109 and runs west along Leavenworth Street to 14th Street.  
At 14th Street the sewer turns and follows the railroad to the southwest.  The sewer 
terminates at Hanscom Park. 

Sewer #5:  This sewer is connected to Sewer #961/#1084 at 16th and Mason Streets.  
The sewer follows the railroad to the southwest paralleling Sewer #961/#1084.  The 
sewer terminates at the southwest corner of the basin. 

The South Interceptor:  This sewer is a 48-inch to 66-inch gravity/forcemain that 
begins just downstream of the Grace Street diversion and continues after the Burt-
Izard Lift Station.  In the Leavenworth Basin, the South Interceptor is embedded in 
the Missouri River Levee and is encased in concrete.  City staff states that there are 
concerns with the structural integrity of the South Interceptor.   
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In addition to showing the trunk sewers, the Basin Map also shows the layout of the sewers 
from the City’s GIS and from the Infoworks ® model.  In general, sewers 24-inch and above 
were included in the model. 

Inter-connections with Other Basins 
An inter-connection is defined as “a structure or sewer that allows flow to be diverted to or 
received from an adjacent basin”.   There is one known inter-connection located in the 
Leavenworth Basin at 7th and Pierce Street.   This is a relatively small inter-connection with 
the South Interceptor Basin.   The City has provided information regarding this 
interconnection structure. 

Cross-Connections within the Basin 
A cross-connection is defined as “a structure at which trunk sewers are inter-connected 
within a basin and CSO flow can occur but the diverted flow has another chance to re-enter 
the combined system downstream.”   Based on review of the available data, there are three 
(3) cross connections or potential cross-connections within the Leavenworth Basin.  The first 
cross-connection is located at 7th and Jones Street - West, located west of the 7th and Jones –
East diversion.  During DWF, flow from the incoming 90-inch and 96-inch brick sewers is 
routed to the south via a 60-inch RCP to the Leavenworth Street Sewer.  If flow depths 
within the junction structure exceed approximately 2.00 feet, flow overtops the first of two 
(2) parallel weirs and is routed to the 7th and Jones Street - East diversion.   

The second potential cross connection located at 16th and Mason was an apparent 
connection between Sewer #59 and Sewer #961/#1084.  Additional information obtained 
from as-built plans determined that Storm Sewer #1084 crosses under Sewer #59 and 
therefore determined that there is no cross-connection at this location. 

The third cross-connection is between Sewer #6 and Sewer #961/#1084 located along 
Leavenworth Street between 13th and 14th Streets.  As-built plans were obtained and the 
cross-connection configuration verified that sewer #6 connects to Sewer #961/#1084 at 14th 
and Marcy Street and then outlets from Sewer #961/#1084 at 13th and Leavenworth Street.   

In addition to these three cross-connections several additional sewer connections were 
researched using ¼ section sheets, as-built plans and interviews with City sewer 
maintenance staff.  The results of these investigations were collected in a document named 
“Cross-Connection Investigations for LV Basin.”  This document is included in Attachment 
3. 

 
 
Lift Stations 
There are two lift stations in the Leavenworth Basin.  The first lift station is the Jones Street 
Lift Station located near 3rd and Jones Streets.  This lift station has two large pumps and one 
smaller pump.  The large pumps each have a capacity of 9,700 GPM.  The smaller pump has 
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a capacity of 300 GPM.  The lift station only operates during high river stages, in order to 
pump WWF into the Missouri River.  This is determined by the City on a case by case basis.  
Operation of the lift station is initiated manually by opening a sluice gate to the lift station.  
Flows are then pumped out to the river through CSO No. 121.  The City states that this lift 
station has not been needed since 1994. 

The second lift station is the Leavenworth Lift Station located near 1st and Leavenworth 
Streets.  This lift station receives DWF from a 40-inch PVC pipe and pumps the flows into 
the South Interceptor.  The Leavenworth lift station has three pumps; however, the 
operators stated that only one pump is run at a time due to structural integrity concerns 
with the South Interceptor and capacity limitations at the MRWWTP.  The pumps have a 
capacity of approximately 12,700 GPM each; however, the City has stated that due to their 
conditions, the pumps do not pump at their original capacities.  During larger wet weather 
events, a sluice gate located in the 6th and Leavenworth diversion structure is closed 
remotely, via SCADA, from the MRWWTP to eliminate flows to the lift station.  This is done 
to control flows into the MRWWTP.  This sequence causes an overflow at CSO No. 109.  
This lift station only pumps flow into the South Interceptor.  During high river stages, this 
lift station does not pump flow into the Missouri River.   
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Acronyms 

City    City of Omaha 

CSO     Combined Sewer Overflow 

DIP    Ductile Iron Pipe 

DWF    Dry Weather Flow 

RCP    Reinforced Concrete Pipe 

MRWWTP   Missouri River Waste Water Treatment Plant 

WWF    Wet Weather Flow 
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Attachment 1 – Basin Map 
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	3
	60-inch Interconnection between Jones and Leavenworth Interceptors
	3B
	Pipe ID 
	1
	Provides additional details on hydraulics of interconnecting pipes that control distribution of flows between two outfalls.  Improve model accuracy at critical end of pipe area.
	3
	72-inch Interconnection between Jones and Leavenworth Interceptors
	3C
	Pipe ID 
	1
	Provides additional details on hydraulics of interconnecting pipes that control distribution of flows between two outfalls. Improve model accuracy at critical end of pipe area.
	4
	60-inch sewer at Pierce and 19th Street 
	4A
	Pipe ID
	1
	Defines flow split to interceptor from several sub areas. Allows for further calibration of flows within Sub Areas 194, 189, 196, 187, 192&204.  Also, provides confirmation of performance of local sewer in basement back-up area.  Possible location of storage relief sewer.
	4
	18-inch sewer at Poppleton Ave and 20th Street
	4B
	Pipe ID 
	1
	Defines flow split to interceptor from several sub areas. Allows for further calibration of flows within Sub Areas 194, 189, 196, 187, 192&204.  Also, provides confirmation of performance of local sewer in basement back-up area.  Possible location of storage relief sewer.
	4
	21-inch sewer near Hanscom Park at Ed Creighton Ave and Park Ave
	4C
	Pipe ID
	 
	1
	Allows for calibration of flows from Sub Areas 393, 225, 378&209 and determination of flows and volumes to Hansom Park Pond.
	4
	42-inch Interceptor at Bancroft and 27th Street
	4D
	Pipe ID 
	1
	Allows for further calibration of flows within Sub Areas 246, 257&259 and determination of expected volumes that could be stored in a facility at I-80/I-480 interchange.  
	5
	18-inch sewer at Pierce and 14th Street
	5A
	Pipe ID 
	1
	Allows for further calibration of flows within Sub Areas 203&212.  Also, provides confirmation of performance of local sewer in historical basement back-up area where a partial separation RNC project has been completed.  
	5
	18-inch sewer at Center and 11th Street
	5B
	Pipe ID 
	1
	Allows for further calibration of flows within Sub Areas 210&213.  Also, provides confirmation of performance of local sewer in basement back-up area.  Possible location of storage relief sewer.
	5
	30-inch sewer at Pacific and 22nd Street
	5C
	Pipe ID 
	1
	Allows for further calibration of flows within Sub Areas 196, 187&192.  Also, provides confirmation of performance of local sewer in basement back-up area.  Possible location of storage relief sewer.
	5
	51-inch sewer at Pierce and 22nd Street
	5D
	Pipe ID 
	1
	Allows for further calibration of flows within Sub Areas 196&204.  Also, provides confirmation of performance of local sewer in basement back-up area.  Possible location of storage relief sewer.
	,5
	48-inch sewer at Harney and 19th Street
	5E
	Pipe ID 
	1
	Allows for further calibration of flows within Sub Areas 165&173 within representative downtown, commercial area.
	5
	27-inch sewer at Center and 33rd Street
	5F
	Pipe ID 
	1
	Allows for further calibration of flows within Sub Area 378 which is tributary to Hanscom Park Pond area.  Also, provides confirmation of performance of local sewer in basement back-up area.  Possible location of storage relief sewer.
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