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Purpose

The City of Omaha (City) contains over 1,950 miles of sanitary sewers. In the eastern
portion of the City, most of the storm and sanitary sewers are combined. This combined
sewer system (CSS) area encompasses approximately 51 square miles in two watersheds: the
Missouri River and Papillion Creek. During rain events, the CSS overflows due to
conveyance and treatment 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 (Program) is to develop a
Long Term Control Program (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, the entire CSS area was divided into 10 basins. The
Burt-Izard (BI) Basin is one of the basins being evaluated by various engineering firms. The
BI Basin is located along the Missouri River and is bordered by the Missouri River on the
east, Taylor Street on the north, 39t Street on the west, and Woolworth Avenue on the
south. There is one CSO outfall in the BI Basin (CSO 108 — Burt-Izard) and two nearby
outfalls (CSO 106 — North Interceptor and CSO 107 —Grace Street) that reside in the Minne
Lusa Basin. Although CSO 107 physically resides in the Minne Lusa Basin, only flow from
the Grace Street portion of the Burt-Izard basin is conveyed to it. In 1969, the Representative
Year chosen as the basis for alternative evaluation and analysis for the Program, a total of 41
and 50 overflow events occurred at CSO’s 107 and 108 respectively. The corresponding total
volume sent to the Missouri River amounted to 504.5 MG (203.7 MG for CSO 107 and 300.8
MG for CSO 108).

The BI Basin Study was identified as critical to the success of the Program and is on an
accelerated schedule in order to accommodate the redevelopment occurring within the
basin and to serve as a prototype for the other basin studies. The overall goal of the BI Basin
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Study is to develop a BI Basin Plan that will be combined with the other nine basin plans in
the LTCP for the City’s CSS. The substantively complete LTCP is due to the Nebraska
Department of Environmental Quality (NDEQ) by October 1, 2007, and the final LTCP is
due October 1, 2009.

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

The purpose of this TM is to provide a brief summary of all completed TMs for the BI 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 Schematic TM

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

e Basin Delineation - The BI Basin is located along the Missouri River and is bordered by
the Minne Lusa Basin on the north, the Saddle Creek Basin on the west, and the
Leavenworth Basin on the south. More specifically, the basin boundaries consist of the
Missouri River on the east, Taylor Street on the north, 39th Street on the west, and
Woolworth Avenue on the south.

e Surface Flow Patterns - In general, surface flow in the BI Basin is from the west to the
east toward the Missouri River. The area in the northern portion of the basin from Grace
Street to Taylor Street is very flat and generally flows from north to south. The area in
the southwest portion of the basin flows northeasterly toward Turner Boulevard and
then flows northeast toward Burt Street. Flows in the western portion of the basin
generally flow from west to east.

e Surface Ponding - There are several areas within the BI Basin that currently act as
stormwater detention for the CSS. A draft TM, Burt-Izard Basin Existing In-Basin Ponding
Storage (February 2007), was developed to describe these areas in detail. This TM is is
included as an attachment to the draft BI Basin Sewer Backup and Street Flooding Existing
Conditions TM (February 2007).

e (CSO Diversions - There are two CSO diversions in the Bl Basin and one diversion in
the Grace Street (CSO 107) drainage area. The first diversion structure, D1, the primary
diversion structure for the BI Basin, is located upstream of the BI Lift Station with inflow
from both Sewer #2 and SS 1040. The second diversion structure, D2, is a cross-
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connection of the new Webster Street Sewer and Sewer SS 1040, located at 10th and
Webster. There is one diversion structure (D3) in the Grace Street (CSO 107) drainage
area. A nearby diversion structure, D4, is located on the North Interceptor Sewer.
Detailed information regarding the function of these diversion structures can be found
in the TM.

CSO Outfalls - There is one CSO outfall in the BI Basin (CSO 108 — Burt-Izard) and two
nearby outfalls (CSO 106 —North Interceptor and CSO 107 — Grace Street) that reside in
the Minne Lusa Basin. Although CSO 107 physically resides in the Minne Lusa Basin, all
flow from the Grace Street portion of the Burt-Izard Basin is conveyed to it; thus, CSO
107 flow analysis as it pertains to the BI Basin is warranted. The analysis and
subsequent development of costs for alternatives at CSO 107 were conducted by the
Minne Lusa basin team in conjunction with CSO 106. This data for CSO 107 was then
incorporated into the BI Basin Alternatives Evaluation TM (May 2007). Detailed
information pertaining to these outfalls can be found in the TM.

Trunk Sewers - There are several trunk sewers located throughout the BI Basin. The
four major trunk sewers include the Grace Street Sewer, Sewer SS 1040, Sewer No. 2, and
the Webster Street Sewer. There are also two interceptor sewers in the basin: the North
Interceptor and the South Interceptor.

Connections/Interconnections with Other Basins - The BI Basin is connected to
portions of the Minne Lusa and the Bridge Street Basins via the North Interceptor Sewer.
CSO 107 and CSO 108 are interconnected upstream in the basin. These interconnections
are located at 22nd and Burdette and 227 and Grace Streets. Low flows at these
interconnections are conveyed through the Grace Street sewer. Portions of wet weather
flow (in excess of the wet weather flows that occurred during the 1969 representative
year) can overflow the weirs at the interconnections and flow south through Sewer #2 to
CSO 108. Schematics of these interconnections are shown in Attachment 2 of the BI
Basin Alternatives Evaluation TM (May 2007).

Cross Connections within the Basin - There are six cross connections in the BI Basin.

They are located at 14t and Webster, 15t and Webster, 17th and Izard, 25t and Lake, 27t
and Burt, and 24th and Grant Streets.

Lift Stations - There are several lift stations (sanitary, storm, and combined) located
throughout the BI Basin. The two sanitary lift stations are located near 20t and Clark
Streets. The four stormwater lift stations are located at 9th and Nicholas, 8th and
Webster, 10th and Webster, and 8t and Davenport Streets. The three combined sewer lift
stations are the Grace Street Lift Station located at 11th and Grace Streets, BI #1 Lift
Station located at 11t and Izard Streets, and the primary BI Lift Station located at
approximately 16t and Webster Streets. The Grace Street and BI #1 Lift Stations are
flood stations and only operate when the Missouri River is at elevated condictions.

Data Gap Analysis TM

In the BI Basin Data Gap Analysis TM (December 2006), data collection efforts conducted as
part of the BI Basin Study are summarized. Data gaps identified during data collection,
information pertaining to why this data was required, and how the data was to be obtained
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are included. Data gaps addressed in the TM specific to the BI Basin include previous
reports and studies conducted in the BI Basin, various projects involving sewer work in the
BI Basin, operation and maintenance of the BI Lift Station, planned improvement projects
especially in the North Downtown (NoDo) area, and ongoing coordination with the City
streetcar feasibility study. All this information was needed to perform alternative
evaluations.

Data Gap Analysis Supplement TM

A significant amount of data was collected and received after the submittal of the BI Basin
Data Gap Analysis TM (December 2006). In the BI Basin Data Gap Analysis Supplement TM
(January 2007), all study data compiled to date, insight that was obtained by closing data
gaps discussed in the BI Basin Data Gap Analysis TM (December 2006), and remaining data
gaps that need to be addressed prior to study completion are summarized. As stated in the
TM, most of the data gaps were closed via field investigations, independent data gathering,
and Requests for Information (RFI) submittals. Important data gaps that were closed
included the receipt of plans for sewer separation project OPW 51139 and information
regarding future sewer separation study areas in the 26th and Grant, 26t and Corby, 33rd and
Jackson, and 30t and Myrtle Street areas. In addition, a copy of the BI Lift Station 2003
Improvements Report by Black and Veatch was obtained. The information in this report was
beneficial in that if provided more insight into the grit issues associated with the BI Lift
Station.

Field Data Collection Plan for Model Refinement TM

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

Flow Metering and Water Quality Sampling Request TM

In the BI Basin Flow Metering and Water Quality Sampling Request TM (June 2007), additional
in-basin flow metering and water quality sampling was requested in order to more
accurately characterize flows and water quality within the BI Basin. Additional flow
monitoring locations, the need for these meters, and the need for supplemental water
quality analysis are identified and discussed in this TM. The need for representative grit
sampling and analysis, which is unique to the BI Basin, is also presented.

The list of requested flow meters for 2007 monitoring is summarized in Table 1. A total of
12 meters are listed. The need for these meters was prioritized from one to four, with one
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being the highest need for additional data to further calibrate the Model. Detailed
information regarding the location and basis for each requested flow meter can be found in

the TM.

Meters that were approved for installation by the PMT are shaded in Table 1. The
identification number associated with each approved meter can be found in the “Number of
Meters” column.

Table 1 — Requested 2007 Flow Meter Locations?!

- ; Target
Priori Location Number of Meters Need
vy InfoWorks Model ID

1 Grace Street Pipe IDs 0005032G.1 Only one of the two sewers at the outfall was monitored

Outfall and 3004021G.1 2 in 2006. Flow from each sewer needs to be
(ID Number 73) | characterized and peak flow rates need to be determined
to aid in improved alternative analysis.

1 Bl Outfall Pipe ID blank049.2 Flow was monitored in 2006. Additional monitoring is

1 needed for further Model calibration to aid in improved

(ID Number 74) | alternative analysis.
1 BI Outfall Pipe ID blank049-C.1 Flow was monitored in 2006. Additional monitoring is
1 needed for further Model calibration to aid in improved

(ID Number 75) | alternative analysis.
1 Bl Outfall Pipe ID 0002004.1 Flow was monitored in 2006. Additional monitoring is
1 needed for further Model calibration to aid in improved

(IDNumber 76 | alternative analysis.

1 20t Street, Pipe ID 0024012.1 Flow from Grace to the Bl Outfall and to the Grace Street
Grace to Clark 2 Outfalls need to be differentiated. Two (2) meters are
Streets (Grace (1 Approved —ID | needed at this location.

Street and Bl Number 77)
Outfalls Cross
Connection)

2 Corby Street, Pipe ID 0046012.1 A large number of sewer backup issues have been

26! to 27t Street 1 reported in this area. Placing a meter in this location
(ID Number 78) | would serve two purposes:

1. Meet objectives of Goal 2 (i.e., Characterize
an area with higher probability for sewer
separation).

2. Meet objectives of Goal 4 (i.e., Characterize
the North Subbasin).

3 24 Street, Ohio Pipe ID 0026069G.1 1 A large number of sewer backup issues have been
to Lake Street reported upstream of this area. Monitoring at this pipe

will help characterize this further.

4 South Meter near Pipe ID 0041065.1 1 Flow was monitored in 2006. Additional monitoring is
North Freeway needed for further Model calibration to aid in improved
and 1-480 alternative analysis. In addition, further monitoring would

help meet objectives of Goal 2. Meter should be moved
upstream to coincide with subcatchment delineations.

4 West Meter near | Pipe ID 0042084.1 and 2 Flow was monitored in 2006. Additional monitoring is
Burt and Lincoln 0041076G.1 needed for further Model calibration to aid in improved
Streets alternative analysis. In addition, further monitoring would

help meet the objectives of Goal 2.
Total Meters Requested: 12

1 Meters approved for installation by the PMT are shaded.
2 Flow meter request was duplicated by the Minne Lusa Basin (i.e., the flow meter not approved for the Bl Basin was allocated to the
Minne Lusa Basin)
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Baseline Improvements TM

Baseline improvement projects are by definition projects that can provide obvious water
quality or system performance benefits and that can be committed to now by the City. Such
baseline improvements could include, but are not limited to, sewer separation or
stormwater inflow reduction projects in areas with the following characteristics:

e Known sewer back-up issues, chronic sewer blockages and/or street flooding.

e Areas in close proximity to separate stormwater lines that have adequate capacity.

e Areas where construction must occur in the short-term to make way for basin
development.

e Source control projects that would reduce the pollutants entering the combined
sewers.

Through meetings with the City, four baseline improvement projects were identified in the
BI Basin. In the BI Basin Baseline Improvements TM (November 2006), specific details
regarding each of these projects are discussed. The first two projects consist of extensions of
the Webster Street Storm and Sanitary Sewers and the Nicholas Street Storm and Sanitary
Sewers. These projects were identified as proposed baseline improvement projects in order
to accommodate rapid changes and redevelopment taking place in the North Downtown
(NoDo) portion of the BI Basin, to relieve existing trunk sewers, and to provide separate
sanitary and storm sewers for future sewer separation in the BI Basin. The other two
projects are existing and planned City sewer separation projects (RNC projects). These are
located at approximately 26t and Grant and 16t and Pratt Streets. General descriptions of
these projects are provided below.

Webster Street Storm and Sanitary Sewers

A preliminary study to determine the best route for the Webster Street storm and sanitary
sewers was conducted by Lamp, Rynearson, and Associates in June of 2002. In that study, it
was determined that the best storm sewer route involved connecting to the existing storm
sewer at 16t and Webster Street and extending west along Webster Street to 20th and
Webster. The storm sewer would then extend north to Cuming Street and finally west to
Highway 75. The proposed sanitary sewer would follow this same route to 27t and
Cuming, then extend south along 27t Street to Cass Street, and then diagonally southwest
to approximately 30t and Capitol Avenue. These proposed storm and sanitary sewer
extensions are suggested routes; final routes will be determined during design.

Nicholas Street Storm and Sanitary Sewers

In the Nicholas Street Storm Sewer — Preliminary Design Report (June 2002), the hydraulic
requirements to extend the Nicholas Street storm and sanitary sewers to the outer extents of
the basin were identified. Per this report, the Nicholas Street storm and sanitary sewers
need to be extended to the west, either along Nicholas Street or along the alley north of
Nicholas Street. With either alignment, it was recommended that both sewers extend
beyond the limits of the NoDo development area (approximately 17th and Nicholas). It was
noted that the proposed development projects in the NoDo area will be the ultimate driving
factors for this baseline project.
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26t and Grant Street Sewer Separation Project

The sewer separation project in the 26t and Grant area is currently in final design. This
project consists of separating neighborhood combined sewers to eliminate sewer backups
into homes and businesses. The project entails installing new sanitary sewers, storm sewers,
and a lift station. The separated sanitary sewer flows will be conveyed to the CSS via a lift
station. The general area impacted by this project is Lake Street to Parker Street, 19th Street
to 26th Street.

16t and Pratt Street Sewer Separation Project

This sewer separation project consists of installation of a new storm sewer system with a
small amount of sanitary sewer to separate sewers and prevent sewer backups. Separated
sanitary sewer flows will be discharged back into the CSS. The project, located in the area of
Manderson Street to Evans Street, 16th Street to Florence Boulevard, is currently under
construction.

Technology Screening TM

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

As a result of the technology screening process, the technologies listed below were
determined to be viable for CSO 107 (Grace Street). Descriptions and definitions for each of
these technologies can be found in Protocol 4, Alternatives Development and Evaluation.

e Flow Redirection e Sewer Separation

e Static Flow Control e Flow Slipping

e Variable Flow Control e Storage Conduits

e Real-Time Control e Closed Storage Tanks
e Stormwater Management e Vertical Storage

e Inflow Reduction e Storage Tunnels
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Technologies that were determined to be viable for CSO 108 (Burt-Izard) during the
screening process are listed below.

¢ Flow Redirection e Sewer Separation

e Pump Station Modifications e Flow Slipping

e Static Flow Control e Closed Storage Tanks
e Variable Flow Control e Vertical Storage

e Real-Time Control e Storage Conduits

e Stormwater Management e Storage Tunnels

¢ Inflow Reduction

Potential technologies which would be appropriate for Cross-Basin Evaluations were
identified for the Bl Basin. These technologies included storage/conveyance tunnels, flow
redirection, and satellite treatment facilities. The PMT incorporated these technologies into
Cross-Basin Alternatives for the Program.

Sewer Backup and Street Flooding Existing Conditions TM

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

Fundamental Projects TM

Fundamental projects for the Omaha CSO Control Program are defined as projects that will
provide water quality or system performance benefits and will be financially committed to

now by the City. The fundamental projects will be part of the LTCP and are part of each of
the alternatives evaluated for the BI Basin.

The BI Basin Team analyzed alternatives for CSO 108 (Burt-Izard) and alternatives for CSO
107 (Grace Street) upstream of the CSO 107 outfall (see BI Basin Alternatives Evaluation TM
(June 2007)). The Minne Lusa Basin Team analyzed alternatives at the CSO 107 outfall to
account for the possibility of using common facilities for CSOs 106 and 107 (see Minne Lusa
Basin Alternatives Evaluation TM (June 2007)). During this analysis, two potential
fundamental projects were identified. The first included a grit removal facility adjacent to
the Qwest Center at a surface storage lot to resolve problems associated with grit
accumulation at the BI lift station. Meetings with MECA (Metropolitan Entertainment &
Convention Authority), which operates the Qwest Center on behalf of the City, were held to
discuss the implication of locating a grit facility at this location. It was determined that the
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surface storage lot is in use for operation of the facility; therefore, an alternative site would
need to be evaluated. The inability to locate one site that could be utilized for all possible
alternatives precluded the grit facility from being a viable fundamental project.

The second fundamental project identified sewer separation areas up in the basin. After
discussions with the City, it was determined that none of the sewer separation areas clearly
qualified as a fundamental project and these areas should remain as part of the RNC
program separate from CSO control alternatives.

Although these projects were dismissed as fundamental projects, during the refinement
analysis for the Bl basin, these projects will be reconsidered as part of the recommended
CSO control plan for the basin.

Alternatives Evaluation TM

The BI Basin Alternatives Evaluation TM (June 2007) identified and developed alternatives for
each of the four levels of control as defined in Protocol No. 4. Six alternatives were
identified, developed, and evaluated for the BI Basin (see below). Construction, capital,
O&M, and 50-year present worth costs are summarized in Table 2.

e Alternative 1 - Total Storage for CSO 107 and CSO 108 with Treatment at MRWWTP

e Alternative 2 - Treatment (RTB or Screening and Disinfection) with Storage for
Equalization

e Alternative 3 - Full Sewer Separation

e Alternative 4 - Public and Private Sewer Separation of the South Subbasin and
Conestoga Subbasin with HRT at CSO 107 and CSO 108 Outfalls

e Alternative 5 - Public and Private Sewer Separation of the CSO 108 Drainage Area and
Conestoga Subbasin with HRT at the CSO 107 Outfall

e Alternative 6 - Public Sewer Separation of the South Subbasin and Conestoga Subbasin
with HRT at CSO 107 and CSO 108 Outfalls.
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Table 2 - Alternative Cost Comparison for Bl Basin (CSO’s 107 and 108)

Alternative 5 -

. Alternative 4 — Full .
Alternative 2 — . . - Alternative 6 —
Aternative 1~ | RTBwith | Ateraived= | Publicand ) - Separation of Public
Total Storage* Storage . ) 108/Partial Separation
Equalization® Separation Se_paratlon 08 artial with HRT
with HRT Separation of
CS0 107
Level 1 Control
Construction Costs $80,000,000 $45,000,000 $199,600,000 $91,300,000 $134,300,000 $58,100,000
Capital Cost $134,100,000 $75,400,000 $333,300,000 $152,800,000 $224,500,000 $97,200,000
0&M Costs (Annual) $351,000 $705,000 $300,000 $627,000 $410,000 $615,000
50-Year Present Worth | $142,800,000 $88,900,000 $334,400,000 $165,200,000 $230,600,000 $109,100,000
Cost
Level 2 Control
Construction Costs $81,500,000 $51,900,000 $199,600,000 $98,400,000 $137,000,000 $66,500,000
Capital Costs $136,600,000 $86,800,000 $333,300,000 $164,700,000 $228,900,000 $111,500,000
0&M Costs (Annual) $363,000 $741,000 $300,000 $676,000 $432,000 $665,000
50-Year Present Worth | $145,500,000 $100,200,000 $334,400,000 $178,500,000 $235,600,000 $125,200,000
Cost
Level 3 Control
Construction Costs $111,100,000 $94,500,000 $199,600,000 $143,500,000 $155,100,000 $102,800,000
Capital Costs $186,000,000 $158,600,000 $333,300,000 $240,400,000 $259,300,000 $172,500,000
0&M Costs (Annual) $401,000 $882,000 $300,000 $782,000 $465,000 $729,000
50-Year Present Worth | $197,500,000 $184,600,000 $334,400,000 $262,400,000 $268,700,000 $191,300,000
Cost
Level 4 Control
Construction Costs $124,500,000 $96,000,000 $199,600,000 $143,500,000 $155,100,000 $102,800,000
Capital Costs $208,500,000 $162,000,000 $333,300,000 $240,400,000 $259,300,000 $172,500,000
0&M Costs (Annual) $405,000 $892,000 $300,000 $791,000 $469,000 $762,000
50-Year Present Worth | $220,400,000 $188,600,000 $334,400,000 $262,500,000 $268,700,000 $191,700,000
Cost

* CSO 107 Construction, Project Capital, O&M, and 50-Year Present Worth Costs were obtained from the Minne Lusa Basin Alternatives
Evaluation TM, effective June 1, 2007.

Benefit-cost ratios, overall costs, volumes captured, and incremental percents captured for
each alternative and associated level of control were analyzed to determine a preferred
alternative for each level of control. The spreadsheet decision science tool provided by the
PMT was utilized to arrive at a benefit-cost ratio for each alternative. This decision science
tool included the criteria and respective weights assigned by the Community Basin Panel
(CBP) and BAP during public process meetings (see Table 3). These criteria and weights

reflected the community concerns and priorities for the BI Basin. Benefit scores were

assigned to each of the aforementioned non-monetary criteria based on a scoring
methodology developed by the PMT. The product of the benefit ranking and the
weightings of the criteria resulted in a benefit score comparison of how each of the
alternatives compared in addressing the non-monetary criteria. Present worth costs for each
of the alternatives were normalized and then entered to arrive at resultant benefit-cost ratios
for all alternatives for each level of control (see Table 4).
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Table 3 — Bl Basin Decision Tool Analysis Criteria Weighting

CBP BAP
Decision Tool Analysis Criteria Weight Weight
Water Quality Improvement 16 14
Reduction of Basement Backups and Odors 19 20
Reduction of Street Flooding 11 11
Minimizing Community Disruption 13 13
Simplicity of Solutions 6 6
Opportunities for Infrastructure/Utility Improvements 13 13
Compatibility with Community 11 11
Opportunities for Community Enhancements 12 12
Table 4 — Bl Basin Alternatives Benefit-Cost Ratios
Alternative 4 — Alternative 5 — ]
: Public and Public and Private AIternat|ye th
AIETEIDE 2 = Alternative 3 Private Separation of CSO A e
Level of | Alternative 1 - RTB with — Full Sewer Separation of 105 Drainage Area Separation of
Control Total Storage Storage . P 9 Proposed RNC
. Separation Proposed RNC and Proposed RNC -
Equalization : . Areas in the
Areas in the Areas in the CSO Basin with HRT
Basin with HRT 107 Drainage Area
Level 1 18 2.7 1.0 18 14 2.6
Level 2 1.9 2.7 12 1.9 15 26
Level 3 2.6 27 21 23 25 31
Level 4 29 27 20 2.4 2.4 32

Note: Areas highlighted in yellow represent the highest benefit-cost ratios for each of the alternatives for each level of control.

The total overflow volume captured for each alternative was also utilized in the alternative
evaluation process. Resultant values for overflow volume captured, overflow volume
remaining, and the incremental percent captured for each alternative for each level of
control are summarized in Table 5.
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Table 5 — Volume Captured and Overflow Incremental Percent Ca

tured (Levels of Control 1-4)

Alternative 5 —

Captured**

Alternative 4 — | Full Separation
Alternative 2 — Public and of CSO Alternative 6 —
RTB with Alternative 3 — Private 108/Partial Public
Alternative 1 — Storage Full Sewer Separation Separation of Separation
Total Storage Equalization Separation with HRT CSO 107 with HRT
Level 1 Control (9 Untreated Overflows)
Overflow Volume
Captured (MG) 451.3 400.4 504.5 430.5 477 430.5
Overflow Volume
Remaining (MG) 53.2 104.1 0 75.0 27.4 75.0
Incremental Percent 89.5% 79.4% 100% 85.3% 94.5% 85.3%
Captured**
Level 2 Control (4 Untreated Overflows)
Overflow Volume 453.4 431.7 504.5 4526 4885 4526
Captured (MG)
Overflow Volume 51.1 728 0 51.9 16.0 51.9
Remaining (MG)
Incremental Percent 89.9% 85.6% 100% 89.7% 96.8% 89.7%
Captured**
Level 3 Control (1 Untreated Overflow)
Overflow Volume 495.7 495.7 504.5 498.0 502.1 498.0
Captured (MG)
Overflow Volume
8.8 8.8 0 6.6 24 6.6
Remaining (MG)
Incremental Percent 98.3% 98.3% 100% 99.7% 99.5% 99.7%
Captured**
Level 4 Control (O Untreated Overflows)
Overflow Volume 504.5 504.5 504.5 504.5 504.5 504.5
Captured (MG)
Overflow Volume
0 0 0 0 0 0
Remaining (MG)
Incremental Percent 100% 100% 100% 100% 100% 100%

* A total of 41 and 50 overflow events occurred at CSO's 107 and 108 respectively. The corresponding total volume sent to the Missouri
River amounted to 504.5 MG (203.7 MG for CSO 107 and 300.8 MG for CSO 108).

**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.

For Levels 1 and 2 Control, Alternative 2 had the lowest present worth cost, highest benefit-
cost ratio, and the lowest cost per incremental volume captured. Alternative 6 had the
second lowest present worth cost and nearly the highest benefit-cost ratio of all alternatives.
Both alternatives would meet the regulatory requirements of the LTCP; however,
Alternative 6 addresses many of the major concerns identified by the BI BAP by separating
areas where sewer backups and street flooding are prevalent as identified by potential
“future” RNC projects in the City GIS mapping. In addition, sewer separation in these areas
would provide opportunities for community enhancements and infrastructure/ utility
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improvements in some of the older portions of the basin. Based on the aforementioned
advantages, Alternative 6 is the recommended alternative for both Levels 1 and 2 Control.

For Levels 3 and 4 Control, Alternative 2 had the lowest present worth cost, second highest
benefit-cost ratio, and the lowest cost per incremental volume captured. Alternative 6 had
the second lowest present worth cost and the highest benefit-cost ratio of all alternatives. As
with Level 1 and 2 Control, both alternatives would meet the regulatory requirements of the
LTCP; however, as stated previously, Alternative 6 addresses many of the major concerns
identified by the BI BAP by separating areas where sewer backups and street flooding are
prevalent as identified by potential “future” RNC projects in the City GIS mapping. In
addition, sewer separation in these areas would provide opportunities for community
enhancements and infrastructure/utility improvements in some of the older portions of the
basin. As such, Alternative 6 is also the recommended alternative for both Levels 3 and 4
Control.

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

Field Reconnaissance Summary TM

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

Model Review TM

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

The BI Basin Study Team reviewed the InfoWorks Model extensively during October 2006.
Drawings from the recently completed Omaha Convention Center/Arena (OCC/A),
supporting manhole survey data, and quarter section maps were reviewed and compared to
data in the Model. Various discrepancies were found and summarized in the InfolAorks
Model Modifications: Burt-Izard and South Interceptor Basin TM (November 2006). A select
number of these suggested modifications were incorporated by the PMT into the Baseline
Model that was used to evaluate control alternatives. Modifications from the
aforementioned TM that were not incorporated into the Baseline Model along with
additional conflicting information obtained through the BI Basin Data Gap Analysis TM and
BI Basin Field Data Collection Plan for Model Refinement TM are included in this TM.
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Implementation Plan TM

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

The BI Basin Team evaluated six in-basin alternatives for control of CSOs from CSOs 107
and 108. These alternatives are summarized in the BI Basin Alternatives Evaluation TM (May
2007). Alternative 6, which includes partial public separation and RTB (Retention
Treatment Basins) at each outfall, was identified in the Alternatives Evaluation TM as the
recommended in-basin alternative for the BI Basin.

In-basin alternatives from each basin and all cross-basin alternatives were compiled and
evaluated to identify watershed alternatives. As a result of this compilation and analysis
process, the City and PMT identified Missouri River Alternative MR-311s as the primary
alternative, with MR-012 as the back-up alternative for the Missouri River Watershed. The
RTB component and public sewer separation in the southwest portion of the BI Basin
identified in Alternative 6 were thus eliminated and replaced with a cross-basin tunnel.

The BI Basin component of MR-311s includes sewer separation of portions of the Grace
Street (CSO 107) drainage area (Catchments 105, 116, 118, 129, 135, 388, 390 and 414). Public
sewer separation in the Grace Street drainage area was included as the Nicholas Street storm
sewer has available capacity, and public concerns about street flooding and sewer backups
into basements prevalent in the area would be addressed.

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

The BI Basin Implementation Plan is comprised of four baseline improvement projects and
one sewer separation project area as indicated in Figure 1. Also shown on Figure 1 is the
cross-basin tunnel which is described in the Cross-Basin Implementation Plan. The four
baseline improvements were identified in the BI Basin Baseline Improvements TM (November
2006). The first two projects consist of extensions of the Webster Street storm and sanitary
sewers and the Nicholas Street storm and sanitary sewers. These projects were identified as
baseline improvement projects in order to accommodate rapid changes and redevelopment
taking place in the NoDo portion of the BI Basin, to relieve existing trunk sewers, and to
provide separate sanitary and storm sewers for future sewer separation in the Bl Basin. The
other two projects are City sewer separation projects (RNC projects) that are in final design
and construction. These are located at approximately 26t and Grant and 16t and Pratt
Streets.

In addition to the baseline improvements, the BI Basin components of MR-311s include
sewer separation of portions of the Grace Street (CSO 107) drainage area (Catchments 105,
116, 118, 129, 135, 388, 390 and 414). The remaining flow for CSO’s 107 and 108 will be
conveyed to tunnel drop shafts as indicated on Figure 1 and as described in the
implementation plan for Cross-Basin Alternative CB-3C.

Project costs associated with the BI Implementation Plan are summarized in Table 6.
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Table 6 — Bl Implementation Plan Project Costs

Project Construction Cost Capital Cost Annual O&M Cost SOxg?tLPéngnt
Webster Street Storm and Sanitary Sewers $8,310,000 $13,200,000 $40,000 $13,800,000
Nicholas Street Storm and Sanitary Sewers $9,000,000 $12,000,000 $79,000 $13,300,000
26" and Grant Street Project $2,500,000 $4,175,000 $10,000 $4,300,000
16% and Pratt Street Project $1,600,000 $2,672,000 $6,000 $2,800,000
Sewer Separation Areas (MR-311s) $18,900,000 $35,700,000 $61,000 $35,900,000

Acronyms / Terms

Baseline Improvements

BAP
BI

CBP
City

Cross Connection

CSsO
CSS

Diversion Structure

Full Sewer Separation

Fundamental Projects

Basin Advisory Panel
Burt-Izard

Community Basin Panel
City of Omaha

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

Combined Sewer Overflow
Combined Sewer System

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

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

Projects that will provide water quality or system performance
benefits and will be financially committed to now by the City

Interconnection A location from which sewer flows can be conveyed to more
than one CSO outfall

LTCP Long Term Control Plan

MECA Metropolitan Entertainment & Convention Authority

MG Million Gallons

Model InfoWorks Model

NDEQ Nebraska Department of Environmental Quality

NoDo North Downtown
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OCC/A

PMT

Private Sewer Separation
Public Sewer Separation
PROGRAM

RFI

RNC

RTB

™

Omaha Convention Center/ Arena

Program Management Team

Sewer Separation with a One Percent Contributing Area
Sewer Separation with a Seventeen Percent Contributing Area
Omaha CSO Control Program

Request for Information

City Sewer Project

Retention Treatment Basin

Technical Memorandum
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Attachments

BI Basin Schematic TM

BI Basin Data Gap Analysis TM

BI Basin Data Gap Analysis Supplement TM

BI Basin Field Data Collection Plan for Model Refinement TM

BI Basin Flow Metering and Water Quality Sampling Request TM
BI Basin Baseline Improvements TM

BI Basin Technology Screening TM

BI Basin Sewer Backups and Street Flooding Existing Conditions TM
BI Basin Fundamental Projects TM

BI Basin Alternatives Evaluation TM

BI Basin Field Reconnaissance Summary TM

BI Basin Model Review TM

BI Basin Implementation Plan TM
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TECHNICAL MEMORANDUM OMAHA CSO CONTROL PROGRAM

FINAL Task 2.4 - Burt-Izard Basin Narrative TM

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

Jim Theiler, City of Omaha
Tom Heinemann, CH2M Hill
Rick Nelson, CH2M Hill

FROM: Burt-Izard Basin Study Team

DATE: September 13th, 2006
Updated: September 1, 2007

FILE CODE: BLO7.01

Purpose

The purpose of this document is to provide a brief description of the Burt-Izard (BI) basin
schematic and map provided with this document. This Technical Memorandum (TM), the
basin schematic and the basin map are to serve as the template for the other basins. This
narrative includes a general description of the basin, surface flow patterns, surface ponding,
interconnections with other basins, CSO diversions, CSO cross connections, CSO outfalls
and lift stations.

The purpose of the August 17, 2007 update to this TM is to provide updated information
found since the original submittal and to update figures that have been completed since
the original TM submittal.

Narrative

Burt-Izard Basin Delineation

The BI Basin is located along the Missouri River and is adjacent to the Minne Lusa Basin on
the north, the Saddle Creek Basin on the west, and the Leavenworth Basin on the south. In
general, the boundaries of the basin include the Missouri River on the east, Taylor Street on
the north, 39th Street on the west, and Woolworth Avenue on the south. The basin limits
from the InfoWorks® model are shown in blue 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 “Burt-Izard
Model Review TM”. These changes may be incorporated during the refinement stages.

Surface Flow Patterns

In general, surface flow in the BI basin is from the west to the east towards the Missouri
River. The area in the northern portion of the basin extending from Grace Street to Taylor
Street is predominately flat and generally flows from the north to the south. The area in the
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southwest portion of the basin flows northeasterly towards Turner Boulevard; which then
flows to the northeast towards Burt Street. Flows in the western portion of the basin
generally flow from west to east.

Surface Ponding and Sewer Backup

There are several areas within the basin that currently act as detention, either as designed or
inadvertently, for the combined sewer system. These areas are shown on the GIS basin map
as a transparent blue. Understanding the surface ponding is an important aspect in
determining overall CSS capacities. A detailed description of the surface ponding is
described in the “Burt-Izard Sewer Backup and Street Flooding Existing Conditions TM”
dated February 13, 2007. In general, sewer backups into basements are prevalent in the BI
basin north of Grace Street. The City has undertaken an aggressive approach to resolving
the sewer backups through phased sewer separation projects. The “Burt-Izard Sewer
Backup and Street Flooding Recommended Approach TM” will be completed in February
2008.

CSO Diversions

CSO diversion structures are defined herein as “structures that can divert wet weather flow
(WWF) flow directly to a CSO outfall”. There are two (2) CSO diversions in the Bl Basin and
one (1) diversion in the interconnected Grace Street Basin. These diversions are labeled on
the basin map and basin schematic.

The first diversion structure, D1, the primary diversion structure for the Burt-Izard Basin, is
located upstream of the Burt-Izard Lift Station. This diversion receives inflow from both
Sewer #2 and SS 1040. Dry-weather flow (DWF) drops through a bar screen and exits the
diversion chamber via a sluice gate that is normally open into a 48” RCP and then into a
central manhole. Flows from the manhole are then regulated using two sluice gates to
either enter Grit Chamber No. 1 in the Burt-Izard station or diverted into another manhole
where they combine with the 60” South Interceptor Sewer and then are conveyed to Grit
Chamber Nos. 2 and 3. When the two sluice gates in this central manhole are closed
remotely from the MRWWTP during wet weather events, flow backs up and overtops the
diversion and is conveyed through flap gates into the Burt-Izard screening structure and
then to the Missouri River as a CSO at CSO Outfall No. 108. Because of the configuration of
the diversion chamber, it is also possible for high velocity wet-weather flows to leap over
the bar screen and become a CSO, similar to a leaping weir.

The second diversion structure, D2, is a cross-connection of the new Webster Street Sewer
and Sewer SS 1040, located at 10th/Webster. At the cross-connection, the invert of Sewer SS
1040 is lower than the Webster Street Sewer. Dry Weather Flow (DWF) normally stays in
the SS 1040 sewer without overtopping a weir into the downstream portion of the Webster
Street Sewer. Wet Weather Flow (WWF) can overtop a weir and discharge into the
downstream portion of the Webster Street Sewer through a screening structure and to the
Missouri River as a CSO at CSO No. 108. DWF and WWEF diverted at 15th/ Webster and
14th/Webster drop in from the upstream portion of the Webster Street sewer to the Sewer
#2. These flows from Webster upstream are then diverted along with DWF from SS 1040
and Sewer #2 at Diversion D1, the primary Burt-Izard diversion structure.
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There is one (1) diversion structure in the interconnected Grace Street Basin D3. This
diversion structure is located on the Grace Street sewer. DWF from the twin 7"H by 9YW
influent boxes exits through bar screens and a normally open sluice gate, then via a 3" x 3’
RC box into the 60” RCP which flows to the Burt-Izard Lift Station. As flows increase, they
are discharged through flap gates at CSO No. 107 into the Grace Street Ditch and then to the
Missouri River. The sluice gate is operated by staff at the MRWWTP to be closed during
wet weather events.

A nearby diversion structure, D4, is located on the 10" x 7-6” North Interceptor sewer. This
diversion structure is a junction box in which DWF exits through a normally open sluice
gate via a 3’'H x 5’'W box into a 60” RCP which also receives DWF from Grace Street and
then flows to the Burt-Izard lift station. When flows are elevated, the flow can exit the
diversion structure through a flap gate and into the Grace Street Ditch at CSO No. 106,
eventually flowing to the Missouri River. The sluice gate is operated by staff at the
MRWWTP to be closed during wet weather events. Although the sewers upstream of this
diversion structure are not interconnected to the Burt-Izard Basin, CSO Outfall 106 is very
close in proximity to CSO Outfall 107 and needs to be considered as the Study progresses.

CSO Outfalls

There is one CSO outfall in the Burt-Izard Basin and two nearby outfalls, as shown on the
basin schematic. These outfalls are numbered 106, 107, and 108. Two outfalls CSO 106 and
107 are located at approximately 6t and Grace Streets: CSO 106 from the North Interceptor
Sewer and CSO 107 from the Grace Street Sewer. These outfalls were assigned to the Minne
Lusa Basin Study to account for common facilities and to minimize the potential for
duplicate analysis. CSOs from these two outfalls flow into the Grace Street ditch and
through the Grace Street box culvert discharging into the Missouri River. A floatables
screening structure was constructed in 2002 on the inlet of the Grace Street box culvert.

CSO 108 is located downstream of the BI Diversion. Overflows from Sewer #2 and SS 1040
combine and flow into the BI Lift Station facility. The outlet of the 144-inch Webster Street
sewer is also part of CSO 108. WWF from all three sewers combine together and flow
through a floatables screening structure prior to discharging to the Missouri River.

In addition, there are two storm water outfalls. These outfalls are labeled on the Basin Map.
These outfalls are from the Nicholas Street Storm Sewer and the Davenport Street Storm
Sewer. Both sewers carry only stormwater from surface runoff or foundation drains. The
Davenport Street Storm Sewer conveys flows from the downtown area south of Interstate
480. The Nicholas Street Storm Sewer currently only picks up storm runoff from the low
areas in the old Union Pacific areas. This sewer will be extended to pick up additional
storm sewer flows. This extension is described in detail in the “Burt-Izard Baseline
Improvements TM”.

Trunk Sewers

There are several trunk sewers located throughout the BI Basin. The four major combined
trunk sewers are the Grace Street Sewer, Sewer SS 1040, Sewer #2 and the Webster Street
Sewer. There are also two interceptor sewers in the BI Basin, the North Interceptor Sewer
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and the South Interceptor Sewer. Each of these sewers is represented by a different color on
the Basin Map. The following is a brief description of each of these sewers.

Sewer #2 discharges to the Bl Diversion Structure at the BI Lift Station. This sewer meanders
from the diversion structure west to 15t Street and then turns north and meanders to the
northern BI Basin limits at 24th and Taylor Streets. This sewer was originally built in 1909.

Sewer SS 1040 discharges to the BI Diversion Structure at the BI Lift Station. The sewer runs
diagonally northwest to Izard Street and then meanders to the west and terminates at 32nd
and Decatur Streets. This sewer was originally built in 1931.

The Grace Street Sewer is located in the Grace Street corridor from CSO 107 west to 22nd
Street. At 22nd Street the sewer turns north and extends to the BI Basin limits on the north at
Taylor Street. This sewer was constructed in the 1950s to provide relief for Sewer #2.

The Webster Street Sewer discharges its upstream portion into Sewer SS 1040 at 10th and
Webster Streets. Its downstream portion discharges to the Missouri River via CSO Outfall
108. This sewer was built in 2002 to convey new flows from the Qwest Center site and to
help relieve Sewer SS 1040 and Sewer #2. The Webster Street Sewer extends west from the
Missouri River along Webster Street to the west side of 16t and Webster Streets. The
Webster Street extension was designed to provide a 10-year conveyance capacity based on
the assumption of a large amount of stormwater detention. That detention may or may not
remain or materialize as redevelopment occurs.

The North Interceptor Sewer is a 10-foot by 7-foot-6-inch horseshoe sewer that conveys CSS
flows from the Minne Lusa Basin. There is a diversion in this sewer which discharges into
the Grace Street Ditch at CSO Outfall 106. The North Interceptor Sewer was constructed in
1962.

The South Interceptor Sewer, constructed in 1964, is a 60 inch gravity sewer from the Grace
Street Diversion Structure to the BI Lift Station and a 42-/48-/60-inch force main from the Bl
Lift Station to the Missouri River Wastewater Treatment Plant MRWWTP). In general, the
South Interceptor Force Main follows the Missouri River levee.

The North Interceptor Sewer has a greater capacity compared to the South Interceptor
Sewer, thus reducing the conveyance capacity of the existing combined sewer system
resulting in a discharge of wet weather flow (WWF) out CSO 106.

Connections with Other Basins

The BI Basin is connected with portions of the Minne-Lusa and the Bridge Street basins via
the North Interceptor Sewer. DWF and some WWF from these basins is conveyed through
the North Interceptor Sewer and the South Interceptor Sewer to the BI Lift Station. The
flows are conveyed through the grit chambers of the lift station and pumped to the
MRWWTP.

The BI CSO Outfall and the Grace Street CSO Outfall are interconnected upstream in the
system. There are interconnections of Sewer #2 and the Grace Street sewer at 22nd and
Burdette and 22nd and Grace Streets. At 22nd and Burdette Street, flows from Sewer #2 drop
into the Grace Street Sewer through a hole in the pipe. WWF can overtop into Sewer #2 via
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ajagged rough edged weir. At 22nd and Grace Street, flows from Sewer #2 drop into the
Grace Street Sewer, which is approximately 2.4 feet lower. Larger flows can overtop a weir
and continue in Sewer #2. These interconnections are labeled on the Basin map.

Cross Connections within the Basin

Major sewer connections and junction structures within the BI basin are labeled on the basin
map. The cross connections were constructed to cross or join major sewers. They also serve
to help balance the flow to maximize use of the sewer capacities. The cross-connections are
usually constructed to allow DWF to stay in one of the sewers. In BI, several of these cross-
connections have already been investigated and have adequate field notes. There may be
others that will need additional field investigations.

Lift Stations

There are several lift stations located throughout the BI Basin. The lift stations include
sanitary, storm and combined sewer lift stations. The lift stations are labeled on the map.

The two sanitary sewer lift stations are located near 20t and Clark Streets. These lift
stations pump sanitary flows from local areas into Sewer #2 to prevent backups.

Four storm water lift stations were constructed during the Qwest Center Omaha project.
These lift stations are used to pump flows to the Missouri River during high river
elevations. Two of the lift stations are located along Webster Street. They pump flows from
the Qwest Center parking lots into the Webster Street Sewer. One of these lift stations is
located on the Webster Street Sewer upstream of the 10th and Webster Street Diversion
structure and one is located downstream of the diversion structure. The third lift station is
located south of the Qwest Center and pumps storm water runoff into the Davenport Storm
Sewer. This storm sewer discharges directly to the Missouri River. The fourth lift station is
located on one of the three 108” RCP sections of the Nicholas Street Storm Sewer. The
Nicholas Street sewers were constructed to relieve areas in the northern portion of the basin.
These sewers are strictly for storm flows and discharge directly into the river. There is one
existing stormwater lift station at 6t and Chicago. This lift station pumps localized flow
into the BI Box Culvert during high river stages.

There are three combined sewer lift stations. The first, Grace Street Lift Station, is located at
11t and Grace Street. This lift station delivers combined flow from the local area into the
Grace Street sewer during periods of high river elevations. The second lift station, BI #1 is
located at 11t and Izard. This lift station delivers combined flows from the local area into
Sewer SS 1040 during periods of high River Elevations. The third lift station is the BI Lift
Station (PS1). This station pumps combined flow to the MRWWTP. The BI Lift Station
provides grit removal. The operation of this station is discussed below. In addition,
screening of the CSO and stormwater discharged through CSO Outfall 108 is also performed
at the site of the BI Lift Station.

Operations of Burt-Izard Lift Station

The BI Lift Station is currently operated with sluice gate 1 from the BI diversion structure in
a 10% open position and nearby sluice gate 4 in a full open position. This arrangement
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provides sufficient opening for all the DWF and substantial WWEF to enter the grit facility.
The sluice gate from the 60” south interceptor is normally open 100%.

During a wet weather event, staff at the MRWWTP evaluate whether a by-pass at the
diversion structures is necessary. If levels in the MRWWTP Transfer Station wet well
exceeds 968.5 ft AD, the by-pass sequence will be initiated. The by-pass sequence begins
with operation of the diversion gate at the north interceptor . If flow into the North Inlet of
the MRWWTP is above 25 mgd and the North Interceptor Gate has been closed for 30
minutes, the Grace Street gate is closed. If flow into the North Inlet is above 25 mgd and the
Grace Street gate has been closed for 30 minutes, the Leavenworth Gate is closed and finally,
if flow into the North Inlet is above 25 mgd and the Leavenworth gate has been closed for 30
minutes, the BI #4 gate is closed and finally if flow in the North Inlet is above 25 mgd and
the BI #4 gate has been closed for 30 minutes, the BI #1 gate is closed. (D4). When flows
into the MRWWTP have dropped to normal levels (below 25 mgd into the North Inlet and
below 20 mgd into the South Inlet), the Burt Izard gate #1 is reopened to 10%. If flows
remain at normal water levels, the closing sequence is reversed with gates opening every 30
minutes. The times for all gate operations are recorded on log sheets at the MRWWTP. A
more detailed investigation of the lift station operations will be made through meetings
with the Plant Managers.
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Acronyms

BI Burt-Izard

City City of Omaha

CSO Combined Sewer Overflow

DWF Dry Weather Flow

RCP Reinforced Concrete Pipe

MRWWTP Missouri River Waste Water Treatment Plant

™ Technical Memorandum

WWEF Wet Weather Flow
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Attachment 1 — Summary Table
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Summary Tables of Facilities in Burt-lzard Basin

CSO Outfalls in or adjacent to Burt-1zard Basin (Red on Map)

No. Name Location GISID
CSO-108 Burt-lzard Riverfront Drive 3001002F
CSO-107 Grace Street 6™ & Grace Street 3004001F
CSO-106 North Interceptor 6™ & Grace Street 3004004F
Burt-lzard Basin Diversion Structures (Yellow on Map)
No. Name GIS ID
BI-D1 Burt-lzard Diversion 3001001
BI-D2 10™ and Webster Diversion 3004001F
BI-D3 Grace Street Diversion none
BI-D4 North Interceptor Diversion 3004003

Burt-lzard Basin Interconnections (Orange on Map)

Structure No. General Location GISID
BI-IC1 22" and Grace Street 0024006
BI-IC2 22" and Burdette Street 0025041
Burt-lzard Basin Cross-Connections (Orange on Map)
Structure No. General Location GIS ID
BI-CC1 14™ and Webster Street none
BI-CC2 15™ and Webster Street none
BI-CC3 17" and Izard Street 0022085G
BI-CC4 25" and Lake Street 0046069
BI-CC5 27" and Burt Street 00410181
BI-CC6 24™ and Grant Street 0045078G
Burt-lzard Basin Storm Sewer Outfalls (Grey on Map)
Structure No. General Location GISID
BI-STO-1 Nicholas Street Sewer Outfall none
BI-STO-2 Davenport Street Sewer Outfall | none




Burt-lzard Lift Stations (Green on Map)

No. General Location | Type Capacity General Comments

BI-PS1 Burt-lzard Combined | 3 @ 17,000 gpm | City Operates one pump at a time,
DWF to Missouri River WWTP

BI-PS2 Burt-1zard #1 Combined | 1 @ 1275 gpm Pumps combine flows to the

2 @ 7,200 gpm Missouri River during high river

stages. There is a Small pump for
DWEF.

BI-PS3 Grace Street Combined | 1 @ 2,600 gpm | Pumps combine flows to the

2 @ 19,900 gpm | Missouri River during high river

stages. There is a Small pump for
DWEF.

BI-PS4 9™ and Nicholas Storm 2 @ 31,000 gpm | Pumps stormwater to the Missouri
River during high river stages

BI-PS5 8™ & Webster Storm 2 @ 11,500 gpm | Pumps stormwater to the Missouri
River during high river stages

BI-PS6 10™ & Webster Storm 2 @ 11,500 gpm | Pumps stormwater to the Missouri
River during high river stages

BI-PS7 8" & Davenport Storm 2 @ 11,500 gpm | Pumps stormwater to the Missouri
River during high river stages

BI-PS8 19™ and Charles Sanitary | 2 @ 80 gpm Pumps local sanitary flows into
combined sewer

BI-PS9 21" & Parker Sanitary | 2 @ 80 gpm Pumps local sanitary flows into
combined sewer

BI-PS10 | 6™ and Chicago St. | Storm 2 @ 2,500 gpm | Pumps storm water into the Burt-

Izard Box Culvert

L:\Engineering\06063\DOCUMENTS\BI Basin Facilities Summaty.doc
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