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Purpose 
Older portions of the City of Omaha (City) have combined sewers (sewers that were 
designed to convey both sanitary sewage and stormwater).  This combined sewer system 
(CSS) is generally bounded by the Missouri River to the east, 72nd Street on the west, 
Harrison Street on the south, and I-680 to the north.  It includes over 51 square miles and 29 
combined sewer overflow (CSO) outfalls, with 18 being in the Missouri River Watershed 
and 11 in the Papillion Creek Watershed.  During rain events, both sewage and stormwater 
are discharged in the above watersheds.  The City is required to develop a Long Term 
Control Plan (LTCP) to minimize or eliminate these CSOs.  The substantively complete 
LTCP is due to Nebraska Department of Environmental Quality (NDEQ) by October 1, 2007, 
and the final LTCP is due October 1, 2009. 

The CSS area was divided into ten drainage basins that are being studied by teams of Basin 
Consultants (BCs).  The overall goal for each of the studies is to develop a Basin Plan that 
will be combined with others to form the LTCP for the entire CSS area. 

During the Bridge Street (BS) Basin study, background information was compiled and used 
to develop methods to control and/or eliminate CSOs within the BS Basin.  Several 
Technical Memoranda (TMs) have been written as part of the basin study.  The purpose of 
this TM is to provide summaries and key findings of the completed TMs for the BS Basin. 

Summary of Technical Memoranda 
Basin Narrative TM 
The Bridge Street Basin Narrative TM (October 26, 2006) provides a description of the basin.  
Specifically, it provides detailed descriptions of the area encompassed by the basin, surface 
flow patterns, interconnections with other basins, CSO diversions, CSO cross connections, 
CSO outfalls and lift stations.  Key points from the TM are summarized below. 

Basin Delineation 
The BS Basin is located along the Missouri River.  The boundaries of the basin include the 
Missouri River on the east to 72nd Street on the west, Mary Street on the south and 
Bennington Road on the north.  The basin contains approximately 3,950 acres of total area, 
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with approximately 2,300 acres currently draining to existing sewers.  The remaining 1,650 
acres are primarily undeveloped. 

Surface Flow Patterns 
In general, surface flow in the basin is from either the north or south to the I-680 corridor 
and then from the west to the east along this corridor to the Missouri River. 

CSO Diversion Structures 
CSO diversion structures are defined herein as “structures that can divert wet-weather flow 
(WWF) directly to a CSO outfall.”  The CSO diversion structure which also operates as a lift 
station is located southeast of the intersection of Dick Collins Road and Bridge Street and is 
referred to as the Bridge Street lift station. 

CSO Outfalls 
There is one CSO outfall in the BS Basin.  The outlet of this CSO is identified as CSO 103 and 
discharges to the Missouri River.  The Bridge Street lift station discharges directly to this 
outfall. 

Trunk Sewers 
There are several sanitary trunk sewers located throughout the BS Basin.  The four main 
sanitary trunk sewers include the McKinley Street sewer, the Mormon Bridge Road sewer, 
the 29th Street / 31st Street sewer, and the 30th Street / Dick Collins Road sewer. 

Interconnections with Other Basins 
The BS Basin is interconnected with portions of the Minne Lusa Basin.   Dry-weather flow 
(DWF) from the BS Basin is pumped by the Bridge Street lift station through a 12-inch force 
main to a gravity sewer in the Minne Lusa Basin.  The flows are ultimately conveyed to the 
Missouri River Waste Water Treatment Plant (MRWWTP). 

Cross Connections within the Basin 
There are twelve locations within the BS Basin where cross connections between sanitary 
and storm sewers are possible.  Field investigations have since confirmed some of these 
cross-connections; this will be discussed further in the Sewer Separation Confirmation TM 
section. 

Lift Stations 
There are five lift stations located throughout the BS Basin.  Four are sanitary sewer lift 
stations that are connected to sanitary sewers within the BS Basin, and one is a combined 
sewer lift station located within the BS Basin.  The four sanitary sewer lift stations are 
located at Country Club Oaks Place northwest of 60th and King Streets, 45th and State Streets, 
29th Avenue and Sleep Hollow Lane, and at approximately 9800 North River Drive (U.S. 
Coast Guard facility).  The combined sewer lift station is located southeast of Dick Collins 
Road and Bridge Street and is referred to as the Bridge Street lift station.  This station 
discharges directly to CSO 103. 
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There is an additional sanitary lift station located at the Omaha Country Club near 6900 
Country Club Road; this is just outside the BS Basin boundaries from the InfoWorks (IW) 
Model. 

Data Gap Analysis TM 
The Bridge Street Basin Data Gap Analysis TM (February 16, 2007) identifies data requiring 
confirmation in order to perform the study.  The information that was reviewed as part of 
this TM included: quarter-section maps; basin characterization packet; InfoWorks (IW) 
model input; and miscellaneous mapping prepared by others.  This TM includes locations of 
data gaps, reasons why the data gaps need to be filled, and plans of action to obtain the 
data. 

Following a review of the materials mentioned above, it was determined that there are 12 
locations where data gaps occurred, as described below.  Possible reasons for the data gaps 
included items such as: possible cross-connections with storm and sanitary sewers; 
modifications to drawings due to ongoing projects; not enough information shown on maps; 
discrepancies in drawings; and discrepancies with the Model.  Plans of action for each data 
gap include: requests for as-built drawings and/or additional data; requests for field 
verification; and confirmation of modeled data. 

Field Data Collection for Model Refinement TM 
The Bridge Street Basin Field Data Collection for Model Refinement TM (February 15, 2007) 
presents a plan for collecting additional data to support further refinement and 
development of the InfoWorks model and address field data gaps identified in the Data Gap 
Analysis TM.  Included in this TM are required field data efforts with associated costs and 
procedures for the field work.  The information obtained from the field data collection effort 
will be used to update the model after the October 2007 Substantively Complete CSO 
Program LTCP submittal. 

The following items are identified as necessary to close the data gaps requested in the Data 
Gap Analysis TM: 

 Additional drawings for specific areas are needed to provide additional detail of 
sanitary and storm sewers; 

 Field verification for several potential sanitary and storm sewer connections and 
clarification of pipe sizes and invert elevations is needed; 

 Smoke testing of specific areas to determine if cross connections between sanitary 
sewers and storm sewers are present; and 

 Closed Circuit Television (CCTV) inspection of a section of sanitary sewer along 
Mormon Bridge Road to determine if the location is a source for high Inflow and 
Infiltration (I&I). 

The TM also describes the procedures used to conduct the necessary field work. 
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I&I Study Plan TM 
The Bridge Street Basin I&I Study Plan TM (March 28, 2007) presents a plan for the Inflow and 
Infiltration (I&I) study for the BS Basin.  The intent of this study is to identify any additional 
CSOs and to aid in eliminating excessive I&I. 

To identify sources of I&I and to develop a plan with costs to reduce I&I, an I&I study is 
recommended.  The I&I pilot study area includes a majority of the residential neighborhood 
north of Interstate 680 and approximately 16,800 linear feet of sanitary sewer smoke testing, 
3,300 linear feet of CCTV inspections, and 60 manhole inspections. 

It is recommended that the locations of possible cross connections be smoke tested.  This TM 
requested the four potential locations identified in the Bridge Street Basin Field Data Collection 
for Model Refinement TM (February 15, 2007) as well as an additional location identified after 
the submittal of the above-mentioned TM. 

Manhole inspections and visual pipe inspections are to be conducted on approximately 60 
manholes within the pilot study area after smoke testing is completed.  A complete surface 
assessment and visual pipe inspection is to be performed on these manholes to identify 
possible I&I sources, structural defects, and maintenance deficiencies.  On manholes not 
permitting surface assessment, an internal assessment is to be completed.  Line lamping is to 
be performed in conjunction with the manhole inspections to collect pipe sizes, rim-to-invert 
measurements and to observe the sewer line’s structural condition and potential for leakage. 

Based upon review of the line lamping inspections and results from the smoke testing, some 
line segments may require further investigations to pinpoint sources of I&I identified during 
smoke testing and to further evaluate structural defects identified during visual pipe 
inspections.  CCTV inspections are to be reviewed and rehabilitation recommendations will 
be provided. 

Baseline Improvements TM 
The Bridge Street Basin Baseline Improvement Projects TM (November 8, 2006) identifies projects 
within the basin that could easily be implemented to provide improvements to water 
quality and performance of existing facilities.  These are projects that may not necessarily be 
completed right away but ones that the City is willing to commit to completing. 

Baseline improvement projects that are identified to improve performance of the existing 
facilities are categorized as I&I projects and CSO elimination projects.  The I&I projects 
include: I&I reduction throughout the basin and sewer separation at field-verified locations.  
The CSO elimination projects include: removal of the sewer overflow connection at the lift 
station and modifications to the lift station.  Table ES-1 summarizes projects proposed as 
baseline improvements.  These improvement projects were not approved by the City as 
baseline improvements in the Substantively Complete LTCP. 
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Table ES-1. Baseline Improvement Projects Identified for Bridge Street Basin  

Baseline Improvement Reason Relative Cost 

Inflow/Infiltration Study Projects: 

I/I reduction Decrease sewer flow Low 

Sewer separation Eliminate cross-connections Low 

CSO Elimination Projects: 

Sever overflow connection pipe Eliminate CSO Low 

Lift Station modifications Improve reliability, reduce O&M, reduce 
overflows 

High 

On-site peak storage Reduce overflow frequency and quantity High 

 

Flow Monitoring Request TM 
The Bridge Street Flow Monitoring Request TM (June 11, 2007) identifies locations within the 
BS Basin that, if monitored, will provide a better understanding of the basin’s flows and 
locations where significant I&I occurs.  This will ultimately assist in the development of the 
LTCP. 

Three flow meter locations are recommended: intersection of McKinley Street and Mormon 
Bridge Road; south of the intersection of 29th Street and Ferry Street near the westbound exit 
ramp of I-680; and intersection of McKinley Street and 30th Street upstream of the Bridge 
Street lift station.  The meters are located at the outlets of three separate sub-basins. 

Three rain gauges are also recommended to be installed in the basin for capturing spatial 
variation during rain events. 

Sewer Separation Confirmation TM 
The Bridge Street Basin Sewer Separation Confirmation TM (April 7, 2008) confirmed the 
viability of separating the combined sewers identified within the BS Basin such that CSO 
103 can be eliminated.  Separation includes both public separation activities and costs.  This 
TM describes the plan and associated costs to separate the sewer system within the basin. 

Conveyance Improvements 
There is one pipe segment from manholes 0114040 to 0114041 that has surcharge.  It is 
recommended that the invert elevations of this section of pipe be field-verified to determine 
if the actual slope of the pipe is greater than the calculated slope based on quarter-section 
map data.  A small increase in slope (from 0.0004 to 0.0005 ft/ft or only 0.03 inches in invert 
depth) in this section of pipe will result in sufficient capacity for the estimated flows.  For 
planning purposes, it is estimated to install a parallel pipe of 307 feet in length and 36 inches 
in diameter at this location. 

Sewer Separation Improvements 
Field work confirmed four storm and sanitary cross connections in the area of 36th Street 
between McKinley and State Streets.  Each of the area storm inlets will be demolished.  
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Additional field work confirmed an additional cross connection at manhole 0063009 near 
North 30th and Bridge Streets.  The City has indicated that City crews will redirect the storm 
area inlet to an adjacent storm sewer to eliminate this connection; therefore, this separation 
will not be included in the cost estimate for the BS Separation Project. 

Lift Station Improvements 
The sanitary overflow connection to the storm sewer from the sanitary sewer at the lift 
station diversion structure will need to be removed.  Improvements will need to be 
completed at the lift station to handle sanitary flows and prevent backups as a result of rags 
clogging the influent screens, and allow for future expansion as the basin develops. 

Summary and Costs 
A preliminary sewer separation and conveyance improvement design for the combined 
sewer areas within the BS Basin has been developed and is summarized below.  A brief 
description and preliminary costs for each item to achieve full separation of the BS Basin is 
also given below. 

Conveyance improvements include construction of new sanitary sewers to increase sewer 
capacity and prevent CSOs, more specifically: 

• 307 feet of 36-inch diameter sanitary sewer from manholes 0114040 to 0114041 

o Estimated capital cost is $216,000  

Sewer separation improvements include elimination of storm and sanitary sewer 
connections and CSO overflow pipe, more specifically: 

• Remove four confirmed storm and sanitary sewer connections and plug inlet pipes. 

o Estimated capital cost was estimated to be $20,700. 

**NOTE:  The PMT reevaluated the sewer separation project described above and expanded 
it to include approximately 2,280 feet of new storm sewer, 16 inlets to be abandoned and 14 
new inlets to be installed.  Additionally the existing gravel road has inlets that drain to the 
existing combined sewer that will need to be removed and the inlet lines plugged.  The 
project capital cost is now estimated to be $768,000. 

 

Lift station improvements include the prevention of sanitary sewer backups, handling of 
peak sewer flows, and improvements of maintenance and operations, more specifically: 

• Alternative 1: includes new 8 mgd lift station and 12-inch force main 990 feet in length 

o Estimated capital cost for Alternative 1 is $5,854,000 

• Alternative 2: includes new 5 mgd lift station, 1.5 MG storage, and 0.5 mgd dewatering 
pump station 

o Estimated capital cost for Alternative 2 is $12,958,000 
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The low cost alternative for lift station improvements is Alternative 1; however, if it is 
determined that flows in excess of the current force main capacity (5 mgd) cannot be 
discharged to the Minne Lusa Basin and MRWWTP, then Alternative 2 should be selected. 

• The capital cost to fully separate the BS Basin and eliminate CSO Outfall 103 is 
$6,090,700, which includes capacity improvements, sewer separation, and Alternative 1 
lift station improvements. 

Sewer Backup and Street Flooding Existing Conditions TM 
The Bridge Street Basin Sewer Backup and Street Flooding Existing Conditions TM (December 20, 
2007) documents current sewer backup and street flooding issues in the BS Basin.  The 
referenced data used for this TM came primarily from the City sewer problem complaint 
Geographic Information Systems (GIS) database. 

The City’s database documents instances of sewer backup and street flooding complaints 
and responses to postcard questionnaires from 1981 to 1999.  The problems were reported 
during rain events or through a survey conducted by the City.  There were a total of 26 
problems recorded in the BS Basin. 

The City has completed one combined sewer separation project near the BS Basin.  This 
project (RNC Project Number 5632), located on 36th and State streets, was constructed in 
1999/2000.  The majority of the complaints filed in the GIS database appear to have been 
addressed with this project, as most of the complaints represented locations in the area 
surrounding this project and were reported prior to completion of this project. 

The remaining sewer backup or street flooding complaints are scattered throughout the 
basin and appear to be one-time reports without clear and consistent problems.  Based on 
the available data, it appears that sewer backup and street flooding are currently not major 
issues in the BS Basin. 

Model Review TM 
The Bridge Street Basin Model Review TM (March 4, 2008) summarizes the model review and 
suggests future model refinements.  In May through August of 2007, field work was 
completed on the BS Basin.  Changes to the model were proposed based on this field work.  
In addition, modifications were made to the model based on ¼-section maps, as-built 
drawings, the GIS database and City personnel. 

Recommendations include changes to conduit and node configuration in the collection 
system as well as the addition of the previously unmodeled sections of sewer.  There are no 
changes recommended for the Bridge Street lift station in the Model. 

Requested Modifications for the Bridge Street Basin 
Various data near 29th Street and Dick Collins Road are incorrect.  There should be a single 
24-inch conduit from Node 0063027 to Node 0063028 and a single 36-inch conduit from 
Node 0063028 to Node 0063020.  Quarter-section maps show two conduits between Nodes 
0063027 and Node 0063020; however, the field investigation confirmed there is only one 
conduit.  Downstream from Node 0063027, Nodes 0063012 and 0063011 should be deleted 
and the connecting Conduits 0063027.2, 0063012.1, and 0063011.1 should also be deleted. 
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Field investigations confirmed these nodes and conduits are not in service.  The diameter of 
Conduit 0063028.1 should be changed from 24 inches to 36 inches (from Nodes 0063028 to 
0063020) as confirmed by field investigation. 

There is an unmodeled 30-inch sanitary sewer that runs into the main trunk sewer from the 
north, near 30th Street and Bridge Street.  The sewer line runs from Manhole 0063009 to a 
junction with the main trunk sewer at Manhole 0063033. 

This pipe was verified by field inspections completed in April 2007.  Manhole 0063033 has 
two inflowing pipes (flowing from manholes 0063009 and 0063093) and one outflowing pipe 
(flowing to manhole 0063006).  The two inflowing conduits are 30-inch circular pipes.  The 
pipe flowing in from manhole 0063009 has a rim to invert elevation difference of 14.85 feet.  
The pipe flowing in from manhole 0063093 has a rim to invert elevation difference of 15.54 
feet.  The outflowing conduit is a 48-inch circular pipe.  It has a rim to invert elevation 
difference of 16.23 feet. 

Flow monitoring results from May to August of 2007 differed from the Model.  Flow 
monitoring results had a peak flow at the Bridge Street lift station of 3.6 mgd (5.6 cfs), while 
the Model estimated lower flows of 1.55 mgd (2.4 cfs).  Based on this, the contributing area 
in the Model may need to be adjusted to reflect flows closer to the actual flows discovered in 
the field. 

Field Reconnaissance Summary Revised TM 
The Bridge Street Basin Field Reconnaissance Summary Revised TM (April 7, 2008) describes the 
methods and procedures used for the field reconnaissance phase of the LTCP.  It also 
reports the results of the field investigation.  The data obtained will be used to update the 
InfoWorks Model. 

A total of 12 manholes were inspected, 4,418 linear feet of sewers were smoke tested, and 
927 linear feet of sewers were internally CCTV-inspected during the field reconnaissance 
effort.  More detailed descriptions of the procedures and findings are located in the full TM. 

Manhole Inspections 
In general, the inspected manholes are in good to fair condition.  The TM provides 
descriptions of manholes that may be of concern and/or may clarify map or model 
discrepancies. 

Smoke Testing 
During smoke testing activities, four out of eight line segments that were able to be smoke 
tested were determined to have cross connections of storm and sanitary sewer.  Further 
study by the City determined that some of the results were false.  Storm and sanitary sewer 
connections found by smoke testing results are discussed further in the Sewer Separation 
Confirmation TM section. 

CCTV Inspections 
The BS Basin sewers show signs of needing rehabilitation with cracked joints and active I&I.  
A CCTV inspection was completed under the lake east of Mormon Bridge Road from 
manhole 0161005 to manhole 0161001.  There is severe leakage in all manholes along this 
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line segment.  It is recommended that all of these manholes be totally rehabilitated and 
thoroughly sealed.  This is a high priority project.  The sewer lines in between the manholes 
appear to be in good condition; however it is recommended that the sewer lines be checked 
following completion of the manhole rehabilitation project. 

I&I Evaluation TM 
The Bridge Street Basin I&I evaluation TM (April 25, 2008) presents the results of the I&I study.  
The overall goals of the study are to: identify I&I sources; evaluate the impact of reducing 
I&I in the pilot area; develop a plan to reduce I&I in the extended area based on the 
observed data from the pilot area; and confirm that no combined sewers or CSOs exist in the 
extended area. 

Flow Monitoring Program 
The analysis and development of a sanitary sewer system requires the collection of flow and 
rainfall data at critical points in the system.  Results of the monitoring programs are used to 
evaluate the hydraulic behavior of the system under varying rainfall and groundwater 
conditions.  The analysis of flow data also provides the necessary information to prioritize 
I&I removal based on its measured rates and to calibrate and maintain a hydraulic model of 
the collection system.  Three flow meters and three rain gauges were installed in the BS 
Basin to study I&I. 

Flow Analysis 
The quantification of wastewater flows is critical to accurately predict behavior of any 
sanitary sewer system.  Accurate and meaningful data can be obtained from the information 
gathered by the flow monitors.  Equally important are the techniques used to interpret the 
data and the manner in which individual basins contribute flow to the system. 

Tabulated results of the flow monitoring data discussed were separated into three flow 
components: base diurnal flow plus permanent infiltration, rainfall-induced infiltration, and 
rainfall-induced inflow.  Each flow component contributes in a significant way to the 
analysis of the sanitary sewer system.  A one-year 60-minute design storm event of 1.4 
inches and a five-year 60-minute design storm event of 2.2 inches was utilized to project 
peak I&I responses for analysis. 

The analysis of the flow data received from the flow monitoring program confirms that the 
pilot area is experiencing periods of I&I, although moderate.  Overall, the flow rates 
obtained from the flow data analysis are within the range of expected results, considering 
the age and condition of the system. 

Field Inspections and Data Analysis 
The results of the flow and rainfall monitoring detail how much I&I is entering the sewer 
system.  The results of the field investigations are used to determine where flow is entering 
the system and which of the discovered sources will be most cost–effective to remove.  Also, 
the inspections identify areas where maintenance and rehabilitation of the system will need 
to be addressed. 
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Inspections of various manhole components were conducted in order to: identify manhole 
I&I sources; determine the structural condition of the sanitary sewer system manholes; 
verify or modify manhole locations based on City map records; and provide a database for 
the establishment of a routine manhole maintenance program.  A total of 75 manholes 
requiring inspection were identified in the Bridge Street Basin I&I Study Plan TM (March 28, 
2007).  Eight of these manholes could not be located; therefore 67 manholes were ultimately 
inspected.  These sanitary manhole inspections are detailed further in the full TM. 

Line segments within the study area were smoke tested to detect I&I sources in the public 
and private sectors.  A total of 20,419 LF of sewer requiring inspection was identified in the 
Bridge Street Basin I&I Study Plan TM (March 28, 2007).  The smoke testing results are further 
detailed in the full TM. 

CCTV inspections were conducted on sewer line segments to evaluate the structural 
condition of the sewer mains, identify maintenance issues that should be accounted for in 
the hydraulic model, and verify system connectivity and cross connections.  Based on the 
results of the smoke testing and visual pipe inspections, 11 line segments were 
recommended for follow-up CCTV inspections.  Two additional line segments were also 
recommended for CCTV inspections to evaluate possible cross connections, which were 
confirmed to not be cross connections.  Overall, the BS Basin sewers show signs of needing 
rehabilitation, with cracked joints and active I&I.  The line segments are described and rated 
for rehabilitation.  Full results of the CCTV inspections are located in the full TM. 

I&I Evaluation 
Defects identified through field inspection activities may or may not contribute I&I to the 
system.  I&I contribution is dependent upon the type and/or location.  Based on the 
information gathered in the field, it is possible to determine which defects will contribute 
I&I flows.  Defects which are determined to be I&I contributors are separated into four 
categories: public-sector inflow; public-sector infiltration; private-sector inflow; and private-
sector infiltration.  By utilizing this methodology, it is possible to determine the potential 
impact of each individual I&I defect on the sanitary sewer system.  Public- and private-
sector I&I sources for the study area were identified through manhole inspections and 
smoke testing field activities. 

Cost-Effectiveness Analysis 
The final objective of this sewer system evaluation study is to determine the most cost-
effective improvement plan to reduce excessive I&I through elimination.  Since a hydraulic 
model of the study area was not developed, relief sewer and treatment costs were not 
considered.  Analysis shows that the cost-effective point is approximately 25% of I&I 
removal; however, it is further recommended that all of the vented manhole covers be 
replaced for a 40% I&I reduction. 

Recommended Improvement Plan 
The recommended improvement plan to manage and control peak wastewater flows in the 
study area requires a combination of on-going preventive maintenance and public and 
private-sector I&I elimination.  Implementation of the plan requires the City to develop 
plans and specifications, construct all public-sector work related to the project, initiate a 
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private-sector I&I disconnect program, and add necessary equipment and trained personnel 
to implement a proactive maintenance and management program.  The ultimate success of 
an umbrella improvement plan for reducing wastewater overflows and backups relies 
largely on the success of implementing each of these programs.  Partial implementation 
results in unsatisfactory reductions of peak wet-weather-induced wastewater flows.  Careful 
consideration must also be given to the desired schedule for improvements and method(s) 
of financing.  All improvements recommended in this study require varying degrees of 
involvement by the City. 

Manhole Inspections 

Manhole inspections completed within the study area reveal 52 defects identified as I&I 
sources, contributing approximately 95.3 GPM of the measured peak I&I flow, or 49% of the 
identified I&I.  Furthermore, 31 vented manhole covers located at even and below grade 
account for 47% of the identified I&I.  Based on the recommended 40% I&I removal, 39 of 
these I&I defects are cost-effective to eliminate through a variety of rehabilitation methods.  
Upon further investigation of these manholes, additional sources of I&I as well as structural 
defects were identified.  It is therefore recommended that these defects be repaired under 
the same construction project as the cost-effective defects at an estimated total cost of 
$91,300. 

Additional defects are also recommended for further evaluation and possible repair.  These 
additional defects are in manholes exhibiting enough structural deterioration to possibly 
warrant rehabilitation at an estimated cost of $38,560.  Cost-effective defects have been 
classified as priority 1 and structural repairs recommended for the rehabilitation program 
are classified as priority 2. 

The total cost for completing the recommended rehabilitation is $129,860.  Of this total, 
$48,700 has been set aside for contingencies such as engineering, administration, inspection, 
and potential construction overages.  These rehabilitation costs assume that all work will be 
performed by an outside contractor through a competitive bidding process.  City staff may 
determine it is feasible to perform some of these duties in-house and reduce overall costs. 

Pipeline Rehabilitations  

A total of 13 line segments representing approximately 2,958 LF of sanitary sewer were 
cleaned and televised.  Of the 13 line segments, seven require immediate attention and three 
require attention within the next two years.  The remaining two line segments should be 
included in the City’s routine maintenance program. 

A total cost to complete the pipeline rehabilitation is estimated at $365,680 including a 60% 
contingency for engineering, legal and general administration. 

Private-Sector I&I Reduction and Additional Investigation 

Cost analysis of the field data collected during smoke testing has shown that nine of the 11 
private-sector I&I sources are cost-effective to remove.  Two additional defective service 
laterals are also identified as private-sector I&I sources but are not cost-effective to remove; 
however, removal of additional I&I sources will help reduce the need for possible relief 
sewers, treatment and maintenance.  It is therefore recommended that all identified private-
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sector I&I sources be removed.  If a formal ordinance is currently not in place, it is further 
recommended that the City develop a private I&I abatement program to establish 
restrictions, penalties and procedures for private-sector I&I sources.  The total cost to 
complete the private-sector rehabilitation is estimated at $6,960, including a 60% 
contingency.  Of this 60% contingency, it is estimated that $2,610 will be required for 
engineering, inspection, legal, and general administration. 

Furthermore, some cities estimate that as much as 60% of the flow that overfills their 
sanitary sewers comes from the service connections (EPA 832-K-96-001).  As previously 
mentioned, smoke testing cannot always identify these sources of I&I.  It is therefore 
recommended that the City undertake a comprehensive building inspection program to 
locate and identify these sources.  It is recommended that all of the buildings located within 
the study area be investigated for stormwater connections discharging to the sanitary 
sewers through floor drains and/or sump pumps.  Approximately 20% of the buildings are 
recommended for further investigation through television inspection of the service laterals 
to identify foundation drains and service lateral defects.   During these inspections, 
identifying the service lateral alignments in the field will also be conducted.  For budgeting, 
it is estimated that approximately 400 buildings are located within the study area.  The total 
cost to complete the private-sector building inspection program is estimated at $83,200, 
including a 60% contingency.  Of this 60% contingency, it is estimated that $31,200 will be 
required for engineering, inspection, legal, and general administration.  

Preventive Maintenance 

Results of the manhole, visual pipe and CCTV inspections show several sewer lines with 
minor roots, deposition and mineral deposition, as well as manholes with debris on the 
bench and in the channel.  These items can lead to blockage in the lines and surcharging of 
manholes.  This reinforces the need for continuation of the City’s ongoing preventive 
maintenance program.  In anticipation of the Environmental Protection Agency’s (EPA’s) 
Capacity, Management, Operation, and Maintenance (CMOM) regulations, management 
and prevention of sanitary sewer overflows will be a requirement.  Industry practices for a 
collection system of this size and age would typically warrant a routine 
maintenance/cleaning program every three to five years for the entire collection system. 

Summary of Recommended Improvement Plan 

The recommended cost-effective rehabilitation program (priority 1) is estimated to cost 
approximately $310,845.  The actual capital cost of this program will vary depending on the 
City’s involvement in reimbursement programs and enforcement policies. 

The recommended structural rehabilitation program (priority 2) is estimated to cost 
approximately $191,655 and includes structural manhole rehabilitation, priority 2 line 
rehabilitation and preventive maintenance.  The actual capital cost of this program will vary 
depending on the City’s involvement in the preventive maintenance program. 

The private-sector building inspection program is estimated to cost approximately $83,200 
and includes internal and external building inspection as well as service lateral locating and 
inspections. 
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Additional I&I Evaluations 
Based on the flow analysis of the three sub-basins and the results of the I&I evaluation of the 
meter 1 sub-basin, it is further recommended that an I&I evaluation be completed for the 
meter 1 sub basin.  The meter 1 sub-basin was determined to have the second highest peak 
flow to base flow ratio of the three metered sub-basins.  This evaluation will consist of 
manhole inspections, smoke testing of the sewer lines, CCTV inspections and building 
inspections. 

Data Gap Analysis Supplement TM 
The Bridge Street Basin Data Gap Analysis Supplement TM (January 21, 2008) summarizes the 
study data compiled as well as identifies remaining data gaps that need to be addressed 
prior to study completion.  A significant amount of background data was collected via: the 
Program Management Team (PMT)-supplied Basin Packet; previous TMs, quarter-section 
maps; GIS data; meetings with City employees; and field investigations. 

With the completion of the fieldwork and other data gathering, most of these data gaps 
haven been closed.  Some data gaps remain, generally due to the lack of as-built drawings 
previously requested.  Further into the study, it was determined that this information was 
not critical to this basin for this project; therefore all of the critical gaps are closed. 

Implementation Plan TM 
The Bridge Street Basin Implementation Plan TM (October 18, 2007) identifies the proposed plan 
for public separation, conveyance improvements and lift station improvements. 

Project Descriptions 
The Bridge Street Basin Implementation Plan is comprised of two improvement projects to 
eliminate CSO 103: Sewer Separation and Conveyance Improvements of CSO 103 Drainage 
Area and Replacement of the Bridge Street lift station.  They are summarized below. 

Sewer Separation and Conveyance Improvements of CSO 103 Drainage Area 

This project consists of elimination of storm and sanitary sewer connections within the 
existing sewer system and construction of a new sanitary sewer line that does not have 
sufficient capacity for the current sanitary sewer flows.  These improvements will provide 
additional capacity, prevent sewer backups, and eliminate combined sewer flows. 

Replacement of the Bridge Street Lift Station: New Lift Station and Force Main 

This project consists of replacing the existing lift station with a new 8-mgd lift station that is 
expandable for future capacity needs.  The new lift station would include automated bar 
screen cleaning, screening washing and compacting, water level monitoring, and new 
pumps. 
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Project Tasks and Costs 
Costs for individual tasks were broken out as indicated in the first column of the tables.  The 
estimated capital costs for the sewer separation and conveyance improvements project tasks 
and project total are summarized in tables ES-2 and ES-3. 

Table ES-2 Proposed Sewer Separation and Conveyance Improvements Project Costs 

Task Estimated Project Cost 

1. Additional Study and Analysis $14,000 

2. Preliminary Design $38,000 

3. Final Design $89,000 

4. Utilities Coordination and Relocation $103,000 

5. Bid and Construct $717,000 

6. Start-Up and Closeout $30,000 

Estimated Total Capital Cost $991,000* 

Note: Costs are updated to reflect PMT’s reevaluation of 36th Street Separation Project. 

 

The estimated capital costs for the Bridge Street lift station replacement project tasks and 
project total are indicated in Table ES-3. 

Table ES-3 Proposed Bridge Street Lift Station Replacement Project Costs  

Task Estimated Project Cost 

1. Refinement, Analysis, and Siting Study $90,000 

2. Preliminary Design  $252,000 

3. Final Design $573,000 

4. Permit Coordination  $241,000 

5. Bid/Construction/CPS  $4,499,000 

6. Testing/Start-up/Close-out $199,000 

Total $5,854,000 
 

Project Schedule 
The construction of the new lift station facilities should be completed prior to the 
completion of the sewer separation projects to avoid sewer flows exceeding the capacity of 
the existing lift station. 

Potential Refinements 
A comparative assessment of all the cross-basin alternatives and applicable in-basin 
alternatives from adjoining basins must be completed to determine impacts of these 
potential projects on the analysis for the BS Basin.  Potential refinements that could be 
incorporated during the 2007 to 2009 time period include: 
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1. Evaluation of the impact of additional flows from BS Basin to Minne Lusa Basin via 
the Bridge Street lift station force main.  Consideration of impacts to the capacity of 
downstream sanitary sewers and lift stations should be taken. 

2. Reassessment of flow and potential storage requirements as additional flow 
metering data and water quality data becomes available. 

3. Assistance to the City with updating the sewer GIS files with data developed during 
the Alternative Evaluation process for sewer separation. 

4. Development of a Capital Improvement Plan (CIP) level cost estimate for the BS 
Basin projects. 

5. Assistance in updates of the InfoWorks Model with data developed during field 
verification work. 

6. Continuation with the Public Participation program. 

Summary 
Background information was compiled and used to develop methods to control and/or 
eliminate CSOs within the BS Basin.  This TM summarizes key findings for the BS Basin 
from all previously submitted TMs. 
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Acronyms and Terms 

BC   Basin Consultant 

BS   Bridge Street 

CCTV   Closed Circuit Television 

CIP   Capital Improvement Plan 

City   City of Omaha 

cfs   Cubic feet per second 

CMOM  Capacity, Management, Operation, and Maintenance 

CSO   Combined Sewer Overflow 

CSS   Combined Sewer System 

DWF   Dry-weather flow 

EPA   Environmental Protection Agency 

GIS   Geographic Information System 

GPM   Gallons per minute 

I&I   Inflow and Infiltration 

IW   InfoWorks Model 

LF   Linear Feet 

LTCP   Long Range Transportation Control Plan 

MGD   Million Gallons per Day 

MRWWTP  Missouri River Waste Water Treatment Plant 

NDEQ   Nebraska Department of Environmental Quality 

PMT   Program Management Team 

RNC   City’s abbreviation used for sewer separation projects 

TM   Technical Memorandum 

WWF   Wet-weather flow 
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Attachments 

Bridge Street Basin Narrative TM 

Bridge Street Basin Data Gap Analysis TM 

Bridge Street Basin Field Data Collection for Model Refinement TM 

Bridge Street Basin I&I Study Plan TM 

Bridge Street Basin Baseline Improvements TM 

Bridge Street Basin Flow Monitoring TM 

Bridge Street Basin Sewer Separation Confirmation TM 

Bridge Street Basin Sewer Backup and Street Flooding Existing Conditions TM 

Bridge Street Basin Model Review TM 

Bridge Street Basin Field Reconnaissance Summary TM 

Bridge Street Basin I&I Evaluation TM 

Bridge Street Basin Data Gap Analysis Supplement TM 
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Bridge Street Basin Narrative 
TO: Marty Grate, CSO Manager 

Tom Heinemann, Program Manager 
Jim Theiler, Project Engineer 

FROM: Bridge Street Study Team 

DATE: October 26, 2006 

 

Purpose 
The purpose of this document is to provide a brief description of the basin schematic and 
map provided with this document.  Both a detailed GIS basin map and a simplified 
schematic are provided.  This narrative includes a general description of the basin, surface 
flow patterns, interconnections with other basins, CSO diversions, CSO cross connections, 
CSO outfalls, and lift stations.  The basin limits as determined from GIS contour maps are 
shown in red on the basin map. 

Narrative 
Bridge Street Basin Delineation 
The Bridge Street Basin is located along the Missouri River.  The extents of the basin include 
the Missouri River on the east to 74th Street on the west, Mary Street on the south and 
Bennington Road on the north.  The basin limits from the InfoWorks model are shown in 
blue on the basin map.  

Surface Flow Patterns 
In general, surface flow in the basin is from either the north or south to the I-680 corridor 
and then from the west to the east along this corridor to the Missouri River.  The general 
direction of the surface flow is indicated using arrows and is shown on the basin map. 

CSO Diversions 
CSO diversion structures are defined herein as “structures that can divert wet weather flow 
(WWF) directly to a CSO outfall”.  There is one (1) CSO diversion in the Bridge Street Basin. 
 
The CSO diversion structure is located southeast of the intersection of Dick Collins Road & 
Bridge Street and is referred to as the Bridge Street lift station. 



CSO Outfalls 
There is one CSO outfall in the Bridge Street Basin.  This outfall is labeled Bridge Street CSO 
Point and is shown on the map.  The outlet of this CSO is labeled Bridge Street CSO 103 and 
is shown on the map. 

Trunk Sewers 
There are several trunk sewers located throughout the Bridge Street Basin.  The four main 
sanitary trunk sewers include the McKinley Street Sewer, the Mormon Bridge Road Sewer, 
the 29th Street / 31st Street Sewer, and the 30th Street / Dick Collins Road Sewer.  There is 
one interceptor sewer in the basin, the North Interceptor.  The layout of each of these sewers 
is represented on the Basin map as a different color.  The following is a brief description of 
each of these sewers. 
 
The McKinley Street trunk sewer is located along the south side of McKinley Street from 
52nd Street east to 34th Street where it connects to the North Interceptor sewer.  The 
McKinley Street trunk sewer begins as an 18” CIP (S.O. 4461) at its upper end and then 
proceeds to the east as an 18” VCP and 24” to 36” RCP (PSO 2862) and a 30” RCP (SOS 4658) 
that then connects to the 30” RCP North Interceptor sewer. 
 
The Mormon Bridge Road trunk sewer is located along the east side of Mormon Bridge 
Road from 48th Street northeast to a connection point with the McKinley Street trunk sewer.  
The Mormon Bridge trunk sewer (PSO 2862) begins as a 15” VCP at its upper end and 
increases in size to an 18” VCP at its lower end. 
 
The 29th Street / 31st Street trunk sewer begins as a 15” pipe (Storm Sewer 1078) in 31st Street 
south of Rainwood Road and proceeds down 31st Street to Calhoun Road where it turns 
southeast (built with I-680) to 29th Street south of Ferry Street, then south in 29th Street 
(Sewer District 983) where it connects as a 36” RCP with the North Interceptor sewer at 
Bridge Street.  An additional trunk sewer is located in 29th Street and begins as a 15” pipe 
(Sewer District 983) at Sargent Street and connects to the above trunk sewer as an 18” pipe 
south of Ferry Street. 
 
The 30th Street / Dick Collins Road trunk sewer begins as a 30” RCM pipe (S.S. 1384) in 30th 
Street at Fillmore Street and proceeds to the north to Dick Collins Road where it heads in a 
northeasterly direction and connects as a 36” RCP to the Bridge Street diversion structure.  
There are indications that some or all of this sewer may be abandoned.  This will be 
determined as the project progresses. 



Interconnections with Other Basins 
The Bridge Street Basin is interconnected with portions of the Minne Lusa and the Burt-
Izard basins via the North Interceptor.  DWF from the Bridge Street Basin through the North 
Interceptor enters the South Interceptor and is conveyed to the Burt-Izard Lift Station.  The 
flows are then conveyed through the grit chambers of the lift station and pumped to the 
MRWWTP. 

Cross Connections within the Basin 
There are several locations within the Bridge Street Basin where cross connections are 
possible.  These locations are identified in detail in the Data Gap Analysis TM.  The City 
may have already investigated some of these.  The others will need further investigation 
either via as-built drawing information or additional field investigations.  

Lift Stations 
There are several lift stations located throughout the Bridge Street Basin.  The lift stations 
include sanitary and combined sewer lift stations.  The lift stations are labeled on the map. 
 
There are four sanitary sewer lift stations that are connected to sanitary sewers within the 
Bridge Street Basin.  There is one combined sewer lift station located within the Bridge 
Street Basin. 
 
The four sanitary sewer lift stations are located at Country Club Oaks Place northwest of 
60th & King Streets, 45th & State Streets, 29th Ave. & Sleepy Hollow Lane, and at 
approximately 9800 North River Drive (U.S. Coast Guard facility).  The remaining sanitary 
lift station is located at the Omaha Country Club near 6900 Country Club Road. 
 
The combined sewer lift station is located southeast of the intersection of Dick Collins Road 
& Bridge Street and is referred to as the Bridge Street lift station.  

Operations of Bridge Street Lift Station 
 
The Bridge Street Lift Station pumps sanitary flows from the Bridge Street Basin to a force 
main that connects to a gravity line going to the MRWWTP. 
 
Sanitary flow enters a diversion structure adjacent to the lift station through a 48-inch RCP 
(see Figure A). A 36-inch RCP and 21-inch RCP inlet also connect to the diversion structure; 
however, it appears these pipes are abandoned. During normal operation, the diversion 
structure diverts DWF to the lift station wetwell. Flow exits the diversion structure through 
two 12-inch square orifices in the wall separating the diversion structure and lift station and 
is split to two separate openings with manual bar screens for trash removal before entering 
the wetwell (see Figure B). Each bar screen is 1.5 ft wide by 1.67 ft high with 1.25-inch 
openings. Two pumps in the lift station are used to pump sanitary flow to the MRWWTP. It 
appears the pumps are configured to operate in lead-lag mode controlled by floats. As levels 
in the wetwell reach the first setpoint, the lead pump starts and as levels reach the second 
setpoint, the lag pump starts. Sanitary flow is pumped from the lift station through a 12-



inch force main that connects to a 30-inch gravity line at Manhole 0087019 located in the 
Minne Lusa Basin. 
 
The diversion structure diverts excess flow to the CSO outfall when the pumps cannot 
handle all of the influent flow to the lift station. If levels in the diversion structure exceed 
995.15 ft, the excess flow crests the overflow weir and flows through a 48-inch overflow pipe 
to a storm water 14’x14’ parabolic RCP (see Figure C). As shown in Figure C, a plastic bottle 
serves as a float to indicate flow into the overflow pipe as part of the City’s blocking 
program. The storm culvert discharges to Outfall #103 into Mill Creek then a short distance 
to the Missouri River.  



36” RCP Influent, 
INV=994.37’ 

48” RCP Influent, 
INV=994.56’ 

48” RCP Overflow to CSO, Weir 
Crest = 995.15’, INV=994.37’ 

To Lift Station 
Wetwell 

Figure A - Diversion structure inlet pipes and overflow pipe. 



Figure B - Flow split from diversion chamber to manual bar screens prior to wetwell. 

(2) 12”x12” Openings from 
Diversion Chamber 

(2) Bar screens with 1-1/4” 
openings to Lift Station wetwell 



48” RCP Overflow to CSO 
INV = 994.4’ 
Weir Crest = 995.15’ 

Weir Crest = 995.07’, 
Length = 13’ 

Figure C - Diversion structure overflow weir and pipe. 



Acronyms 
CIP   Cast Iron Pipe 
 
City   City of Omaha 
 
CSO   Combined Sewer Overflow 
 
DWF   Dry Weather Flow 
 
GIS   Geographic Information System 
 
PSO   Private Sanitary Outfall 
 
RCM   Reinforced Concrete Monolithic 
 
RCP   Reinforced Concrete Pipe 
 
SO   Sewer Outfall 
 
SOS   Sanitary Outlet Sewer 
 
SS   Sanitary Sewer 
 
MRWWTP  Missouri River Waste Water Treatment Plant 
 
VCP   Vitrified Clay Pipe 
 
WWF   Wet Weather Flow 
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