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Purpose 
The City of Omaha (City) is comprised of over 1,950 miles of sanitary sewers. In the eastern 
portion of the City, most of the storm and sanitary sewers are combined. This combined 
sewer system (CSS) area encompasses approximately 51 square miles in two watersheds: 1) 
Missouri River and 2) Papillion Creek. The entire CSS area has been divided into ten basins 
for evaluation as part of the Omaha Combined Sewer Overflow (CSO) Control Program. 
The Ohern/Monroe (OM) basin includes about 92 miles of combined sewers and is located 
in the Missouri River watershed. There are three CSOs in this basin, CSO 102, CSO 118 and 
119. CSO 102 is at the Missouri River Wastewater Treatment Plant (MRWWTP) and is not 
included in the OM Basin Teams scope; it is included in the evaluation of the treatment 
plant. From the baseline model, CSO 118 has 32 overflow events annually for a total 
approximate volume of 150 million gallons. CSO 119 has 38 overflow events annually for a 
total approximate volume of 94 million gallons.  

The overall purpose of the Omaha CSO Control Program is to develop a Long Term Control 
Plan (LTCP) to minimize or eliminate CSOs. The OM basin is one of the basins being 
evaluated simultaneously by various engineering firms. The overall goal of the OM CSO 
Basin Study is to develop an OM Basin Plan that will be combined with the other basin 
plans to form the basis for the LTCP for the City’s CSS. The substantively complete LTCP is 
due to the Nebraska Department of Environmental Quality by October 1, 2007, and the final 
LTCP is due October 1, 2009.  

During the OM 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 OM basin. Several technical memoranda (TMs) were 
written as part of the OM Basin Study. The OM Basin Study included the collection and 
review of background information, development and evaluation of various control 
alternatives, and providing future refinement activities for the Substantively Complete 
document, which will be developed into a final LTCP by October 2009.  
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The purpose of this TM is to provide a brief summary of all completed TMs for the OM 
basin. A brief overview and key findings from each TM are included. Individual TMs are 
attached to this Executive Summary and can be consulted for more detailed information.  

Summary of Technical Memoranda 
Basin Schematic TM 
In the OM Basin Schematic TM (November 17, 2006), a general description of the OM basin is 
provided. Specifically, detailed information regarding basin delineation, surface flow 
patterns, surface ponding, CSO diversions, hydraulic windows, CSO outfalls, the basin 
interconnection, lift stations (LSs), the Ohern grit structure, and major trunk sewers are 
included. Key points summarized in the TM are listed below: 

• Basin Delineation – The Ohern and Monroe study areas are hydraulically connected at 
an interconnection manhole; therefore they are combined in the CSO LTCP and the 
study area is referred to as the OM Basin. OM is bounded approximately by the 
Missouri River on the east, 40th Street on the west, Center Street on the north, and 
Harrison Street (which is the county line between Douglas and Sarpy Counties) on the 
south. L Street roughly divides the two basins with Ohern on the north and Monroe on 
the south. A portion of the basin (approximately 165 acres) extends south across the 
county line. 

• Surface Flow Patterns – The CSS in the OM basin does not follow the natural 
topography of the overall watershed which drains from north to south into Sarpy 
County. Rather, the existing CSS diverts all of the wet weather flow (WWF) to the east, 
crossing the natural watershed boundary. 

• Surface Ponding – Initial review of the OM basin shows limited surface ponding areas.  
• CSO Diversions – There are two diversion structures (DSs) in the Ohern basin and five 

DSs in the Monroe basin. The primary DS for the Ohern Basin is located upstream of 
CSO 118 and the MRWWTP. North of the primary DS is a smaller DS which diverts dry 
weather flow (DWF) to the primary DS and WWF to CSO 118. The primary Monroe DS 
is located upstream of CSO 119 at 10th and Monroe Street and receives inflow from the 
north barrel. Three smaller DSs are located upstream at 17th and 15th Streets and Monroe. 
These DSs divert WWF to the south barrel and DWF to the north barrel. 

• Hydraulic Windows – Farther upstream from the 17th Street and Monroe DSs are two 
hydraulic relief structures, called “windows”, which provide hydraulic connection 
(typically relief from the north barrel to the south barrel) during large storm events.  

• CSO Outfalls – The OM basin includes two outfalls to the Missouri River. The Ohern 
outfall, CSO 118, is located between the primary and secondary treatment facilities of 
the MRWWTP, and serves a dual purpose: discharging MRWWTP treated effluent and 
WWF from the Ohern diversions during overflow events. The Monroe outfall, CSO 119, 
is located south of the MRWWTP. During dry weather, the north barrel flows into the 
Monroe Street LS, which is located south of the MRWWTP. The north barrel overflows 
to CSO 119 during wet weather conditions. The south barrel, which primarily conveys 
stormwater, discharges directly to CSO 119.  

• Interconnection – The two basins are hydraulically connected by a 24-inch pipe near J 
Street and 28th Street. However, this connection does not result in a significant diversion 
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between the basins because of the small drainage area upstream of the interconnection 
and the limited capacity of the pipe.  

• Lift Stations – The study area includes the Monroe Street LS located at 10th and Monroe 
Streets that conveys DWF and some WWF to the MRWWTP. In addition, one small LS is 
installed in the Ohern basin south of the intersection of L Street and 22nd Street, to 
alleviate local sewer backup issues, it is located upstream of the Ohern Street DS.  

• Grit Structure – Downstream of the Ohern DS on the 42-inch DWF pipe to the 
MRWWTP is a large grit chamber.  

• Major Trunk Sewers –The Ohern basin has one main trunk sewer that ranges from 90 to 
156 inches in diameter. The Monroe basin below L Street has two trunk sewers, one on 
each side of the railroad. The sewers drain into the north barrel, while the south barrel 
provides additional capacity during wet weather conditions.  

 

Data Gap Analysis TM 
In the OM Basin Data Gap Analysis TM (January 24, 2007), data collection efforts conducted 
as part of the Omaha CSO OM Basin Study are summarized. Data gaps identified during 
data collection, information pertaining to why this data was required, and how the data was 
to be obtained are included. The data that was reviewed included maintenance records, 
utility capital improvement plans, redevelopment plans, and other similar items. 
Recommendations were provided for addressing all known data gaps; which included field 
data collection review of record drawings, review of the Geographic Information System 
(GIS) database and other items. Field work was the primary recommendation for addressing 
data gaps, and the recommended field work included a sewer walk inspection of the south 
barrel, DS inspections, interconnection manhole inspection, inspection of the open channel 
flow from Sarpy County, and manhole surveys to verify connectivity, depth, pipe sizes and 
elevations. 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 OM Basin 
Data Gap Analysis TM (January 24, 2007). In the OM Basin Data Gap Analysis Supplement TM 
(December 4, 2007), all study data compiled to date, insight that was obtained by closing 
data gaps discussed in the OM Basin Data Gap Analysis TM (January 24, 2007) and remaining 
data gaps that need to be addressed prior to study completion are summarized.  

Two critical data gaps are the water quality sampling for non-typical industrial waste and 
geotechnical data beneath the proposed ground storage tank near CSO 119. Other data gaps 
that are also present include verifying that all of the completed, current and approved sewer 
separation projects (RN/RNC/RNCL) are included. 

Field Data Collection Plan for Model Refinement TM 
In the OM Basin Field Data Collection for Model Refinement TM (January 30, 2007), the 
proposed field data collection plan for refinement of the InfoWorks Model (Model) is 
summarized. The Model database was developed from numerous sources, some of which 
are more reliable than others. The information obtained from the field data collection effort 
will be used to update the Model after submission of the October 2007 substantively 
complete LTCP.  
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Flow Monitoring and Water Quality Sampling TM 
In the OM Additional Flow Monitoring and Water Quality Sampling TM (May 9, 2007), in-basin 
flow metering and water quality sampling were requested in order to more accurately 
characterize the flows and water quality within the OM basin. Flow monitoring locations, 
the need for these meters, and the need for supplemental water quality analysis are 
presented in this TM. Flow monitoring was requested at five locations within the OM basin. 
An existing flow meter installed upstream of the CSO 118 DS by the Program Management 
Team (PMT) to support water quality sampling activities was used. The remaining four 
meters were installed May through July of 2007 and are summarized below: 

Table 1 – Approved 2007 Flow Meter Locations 

Priority 
Approx. 
Location 

Requested MH 
Target 

Model ID 
Number 

of 
Meters 

Need 

1 South of I-80, 
west of Dahlman 0600013.1 1 

Verification of hydraulic conditions during dry and wet 
weather will increase understand of flooding issues 
and the impact of localized sewer separation projects 
on the WWF conditions. Data can be used for model 
refinement. 

1 JFK and Gilmore 
Avenue 0570112.1 1 

Verification of hydraulic conditions during wet weather 
will increase understanding of the impact of localized 
sewer separation projects. Data can be used for model 
refinement and developing short term projects and 
improving baseline projects. Metered flow may be used 
to refine percent contributing area and imperviousness. 

1 JFK and Gilmore 
Avenue 0570114.1 1 

Flow conditions verification needed for model 
refinement and alternative development. Potential site 
for in-line storage and/or storage or high rate treatment 
(HRT) at Paunch Plant site. 

1 Near CSO 119 0551021.2 1 
Verification of flow to the south barrel will help estimate 
the tributary area and understand available capacity of 
the south barrel. 

1 
East of 13th 

Street, upstream 
of CSO118 DS 

054803G.1 1 

Repeat flow monitoring location from 2005 as the 
measured depth and velocity were out of phase, which 
is difficult to explain. Therefore the data is less reliable 
than other flow monitoring locations. Flow monitoring 
this location again can be used to refine model. 

 
Water quality sampling was requested at two locations. The sampling locations were 
selected to characterize the unique waste stream associated with the packing plants. 
Understanding the non-typical industrial waste load will help refine the CSO control 
alternatives. At this time, no water quality testing has been scheduled. 

Baseline Improvements TM 
Baseline improvements are relatively low cost CSO control alternatives that can provide 
improved water quality or system performance benefits in the next three to five years. The 
recommended baseline improvement projects were developed based on a protocol provided 
by the PMT, interviews with City Staff, review of available information and InfoWorks 
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modeling. In the OM Basin Baseline Improvements TM (February 23, 2007), specific details 
regarding each of these projects are discussed.  

The approved baseline projects are: 

• Wilson Packing Plant Storm Sewer Extension (under construction at Salvation Army 
redevelopment site) 

• Gibson Road Storm Sewer Phase I (completed) and Phase II (2008-2009) 
 
Wilson Packing Plant Storm Sewer Extension 
The Wilson Packing Plant site, located in the Monroe subbasin south of Y Street between 
27th Street and 30th Street, is being redeveloped by the Salvation Army as a community 
center. Because of the redevelopment schedule, the design and construction of this baseline 
project was accelerated by the City to be incorporated into the site redevelopment. This 
project, which connects the storm sewers constructed as part of RNCL 5798 and RNC 5027 
across the Wilson Packing Plant site to the south barrel, will transfer stormwater flow from 
the north to the south barrel. As of September 2007 this project is under construction under 
the name of Salvation Army Sewer Extension (OPW 51293). 

Gibson Road Storm Sewer 
The Gibson Road Storm Sewer (Phase I), which is part of the Gibson Road Viaduct Project, 
has been constructed. The project includes a new stormwater sewer and stormwater outfall 
to the Missouri River. Phase II (to be constructed 2008-2009) includes additional storm sewer 
on 13th Street and Missouri Avenue, which will allow for future separation of the area. The 
project will reduce stormwater flow to the combined sewer system from approximately 21 
acres of drainage area within the Ohern subbasin.  

Technology Screening TM 
The OM Basin Technology Screening TM (March 30, 2007) summarized the screening process 
of CSO control technologies for CSO 118 and CSO 119. The OM Basin Team screened out 
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 OM Technology Screening TM.  

As a result of the technology screening process, the following technologies were determined 
to be viable for both CSO 118 and CSO 119:

• Flow Redirection 
• CSO Relocation 
• Pump Station Modifications 
• Static Flow Control 
• Variable Flow Control 
• Real-Time Control 
• Stormwater Management 
• Inflow Reduction 
• Infiltration Reduction (as it is 

incorporated in full separation) 

• Sewer Separation 
• Flow Slipping 
• Closed Storage Tanks 
• Vertical Storage 
• Storage Conduits (as flow equalization 

for high-rate treatment) 
• Gross Solids Removal 
• Gross Solids Removal plus 

Disinfection 
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• Gross Solids Removal plus Settleable 
Solids Removal plus Disinfection 

• Gross Solids Removal plus Settleable 
Solids Removal plus Dissolved 
Pollutants Removal plus Disinfection

 
Potential technologies appropriate for Cross-Basin Evaluations were identified for the OM 
basin. These technologies include real-time control, satellite treatment at the MRWWTP, and 
storage tunnels.  

Sewer Backup and Street Flooding Existing Conditions TM 
The purpose of the OM Basin Sewer Backup and Street Flooding Existing Conditions TM (June 
22, 2007) was to document the current records and knowledge of CSS sewer backup and 
street and surface flooding problem areas within the OM basin. The referenced data sources 
in this TM used to identify sewer backup problems include the City’s GIS database, 
previous sewer reports, Federal Emergency Management Agency (FEMA) Flood Insurance 
Study, Model results, the City’s past sewer separation projects, and visual field inspections 
of sites. Visual field inspections were completed at approximately 100 locations throughout 
the basin. The information was compiled and various figures created that detailed 
problematic areas in the OM basin. Recommendations on how to resolve SB 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 considered to be 
included in all of the alternatives evaluated for the OM basin. The OM Basin Fundamental 
Projects TM (August 16, 2007), presented the fundamental projects for the OM Basin, as 
listed below. 

Gilmore Avenue Storm Sewer 
The Gilmore Avenue Storm Sewer project will divert the open creek currently flowing from 
Sarpy County into the CSS near Polk Street and Sarpy Avenue to the south barrel. This 
fundamental improvement project does not include sewer separation within the Gilmore 
Avenue subcatchment.  

South Barrel Separation 
This fundamental project will separate the south barrel from the CSS by closing the 
hydraulic windows and plugging the DSs. The south and north barrels are connected at two 
locations with two sets of hydraulic windows and at three small DSs, located at 15th and 17th 
and Monroe. Under existing conditions the south barrel conveys overflow from these three 
DSs to the Missouri River. In addition, the “hydraulic windows” between the north and 
south barrel can allow WWF to pass back and forth depending on the hydraulic grade line 
in each pipe. In order to convert the south barrel to a stormwater only pipeline, the DSs will 
be plugged and a new combined sewer pipe will be installed to the north barrel from the 
DSs and the hydraulic windows will be closed.  
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Alternatives Evaluation TM 
The OM Basin Alternatives Evaluation TM (May 31, 2007) and OM Basin Alternatives 
Evaluation TM - Addendum 1 (November 14, 2007) identified and developed alternatives for 
each of the four levels of control as defined in Protocol No. 4. The alternative evaluation for 
OM included the evaluation of all CSO control technologies that were not eliminated during 
the screening process. The evaluation process identified three primary control technologies: 
sewer separation, HRT, and storage. Combinations of technologies were evaluated to 
optimize the final recommended alternatives. This process resulted in three primary 
alternatives that were supplemented with other control technologies if one of the following 
two conditions were met: 

• The primary control technology could not meet the level of control as a standalone 
technology. 

• It was more cost effective to supplement another technology instead of increasing the 
size of the primary technology.  

 
Table 2 summarizes the three alternatives that were identified, developed, and evaluated for 
the OM Basin. 

Table 2 – OM Basin Control Alternative Summary 
Fundamental Projects 

1. Gilmore Avenue Storm Sewer 

2. South Barrel Separation 

CSO Control Alternatives 

Level of 
Control 

Alternative 1: Sewer Separation Alternative 2: HRT Alternative 3: Storage 

Level 1 Alternative 1-1 

• Partial public separation of 
Ohern subbasin (Region 1) and 
4 million gallons (MG) storage at 
Molasses Plant site 

• Partial public separation of 
Monroe subbasin (Region 5) and 
0.9 MG storage at 119 (Monroe) 
outfall 

Alternative 2-1 

• Single retention treatment 
basin (RTB) facility for 
Ohern subbasin and Monroe 
subbasin with near-surface 
conveyance 

• Industrial forcemain and LS 

Alternative 3-1 

• 4.9 MG storage at 
Molasses Plant Site  

• 2.3 MG plus 0.6 MG for 
back-to-back events 
storage at 119 (Monroe) 
outfall 

Level 2 Alternative 1-2 

• Partial public separation of 
Ohern subbasin (Regions 1 and 
2) and 6.3 MG Storage at 
Molasses Plant  

• Partial public separation of 
Monroe subbasin (Regions 5 
and 6) and 1.5 MG storage at 
outfall 

Alternative 2-2 

• Single RTB facility for Ohern 
subbasin and Monroe 
subbasin with near-surface 
conveyance 

• Partial public separation of 
Monroe subbasin (Region 5) 

• Industrial forcemain and LS 

Alternative 3-2 

• 8.3 MG storage at 
Molasses Plant Site  

• 4.7 MG plus 2.0 MG for 
back-to-back events 
storage at 119 (Monroe) 
outfall 
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Table 2 (Continued)  
Fundamental Projects 

1. Gilmore Avenue Storm Sewer 

2. South Barrel Separation 

CSO Control Alternatives 

Level of 
Control 

Alternative 1: Sewer Separation Alternative 2: HRT Alternative 3: Storage 

Level 3 Alternative 1-3 

• Partial public separation of 
Ohern subbasin (Regions 1 and 
2) and 17.2 MG storage plus 0.4 
MG storage for back-to-back 
events storage at Molasses 
Plant site 

• Partial public separation of 
Monroe subbasin (Regions 5 
and 6) and 7.9 MG storage at 
outfall 

Alternative 2-3 

• Single RTB facility for Ohern 
subbasin and Monroe 
subbasin with near-surface 
conveyance 

• Partial public separation of 
Monroe subbasin (Region 5) 
and Ohern subbasin (Region 
1) 

• Industrial forcemain and LS 

Alternative 3-3 

• 21.1 MG storage at 
Molasses Plant Site  

• 16.4 MG plus 0.1 MG for 
back-to-back events 
storage at 119 (Monroe) 
outfall 

Level 4 Alternative 1-4 

• Full separation (public and 
private) of Ohern subbasin 

• Full separation (public and 
private) of Monroe subbasin 

Alternative 2-4 

• Single RTB facility for Ohern 
subbasin and Monroe 
subbasin with near-surface 
conveyance 

• Partial public separation of 
Monroe subbasin (Region 5) 

• Partial public separation of 
Ohern subbasin (Regions 1 
and 2) 

• Industrial forcemain and LS 

Alternative 3-4 

• 24.8 MG storage at 
Molasses Plant Site  

• 17.3 MG storage at 119 
(Monroe) outfall 

 
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 OM Basin Advisory Panel (BAP) during public process meetings (see Table 3). 
These criteria and weights reflect the community concerns and priorities for the OM Basin. 
Benefit scores were assigned to each of the non-monetary criteria based on a scoring 
methodology developed by the PMT. The product of the benefit ranking and the weightings 
of the criteria resulted in a benefit score comparison of how each of the alternatives 
compared in addressing the non-monetary criteria. The resultant benefit-cost ratios for all 
alternatives for each level of control are listed in Table 4. 
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Table 3 – OM Basin Decision Tool Analysis Criteria Weighting 

Decision Tool Analysis Criterion 
CBP 

Weight 
BAP 

Weight 

Water Quality Improvement 16 11 

Reduction of Basement Backups and Odors 19 15 

Reduction of Street Flooding 11 11 

Minimizing Community Disruption 13 15 

Simplicity of Solutions 6 9 

Opportunities for Infrastructure/Utility Improvements 13 15 

Compatibility with Community 11 12 

Opportunities for Community Enhancements 12 12 

 
Table 4 – OM Basin Alternatives Benefit Scores 

Level of 
Control 

Alternative 1 – 
Sewer Separation 

Alternative 2 – 
HRT 

Alternative 3 – 
Storage 

Level 1 3.32 2.59 2.91 

Level 2 3.32 2.85 2.91 

Level 3 3.32 2.99 2.91 

Level 4 4.07 3.06 2.91 
 
The three alternatives at four levels of control for the OM basin were also evaluated based 
on volume captured and project costs. The evaluation included overflow volume captured, 
capital cost, operation and maintenance (O&M) cost, 50-year present worth cost, and 
present worth cost per gallon. Table 5 provides a summary of these volumes and costs for 
each of the three alternatives evaluated at the four levels of control.  

Table 5 – Cost Summary of Twelve Control Alternatives 
Total Project Cost 

Control 
Level Alternative 

Volume 
Removed, 
Stored, or 

Treated (MG) 
Capital 
(Million) 

O&M 
(Thousands) 

50 Year 
 Present Worth (PW) 

(Million*) 

Cost per 
Gallon  

Alternative 1-1 159.3 $118.0 $202.8 $121.2 $0.76 

Alternative 2-1 130.8 $71.2 $329.9 $76.4 $0.58 

1 

Alternative 3-1 135.8 $88.8 $176.6 $91.6 $0.65 

Alternative 1-2 193.8 $170.5 $257.6 $174.6 $0.89 

Alternative 2-2 184.0 $77.1 $364.5 $82.9 $0.43 

2 

Alternative 3-2 219.2 $121.3 $240.3 $241 $0.56 
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Table 5 (Continued) 
Total Project Cost 

Control 
Level Alternative 

Volume 
Removed, 
Stored, or 

Treated (MG) 
Capital 
(Million) 

O&M 
(Thousands) 

50 Year 
PW 

(Million*) 

Cost per 
Gallon  

Alternative 1-3 240.7 $257.0 $294.6 $261.6 $1.07 

Alternative 2-3 239.9 $194.4 $483.8 $202.7 $0.83 

3 

Alternative 3-3 239.1 $237.0 $253.8 $241.0 $1.00 

Alternative 1-4 243.1 $392.3 $355.9 $397.9 $1.62 

Alternative 2-4 243.3 $191.6 $491.5 $199.3 $0.80 

4 

Alternative 3-4 243.1 $244.7 $255.3 $248.8 $1.01 
* Calculated as total project capital cost plus the O&M 50-year PW at 6 percent. 
 
The benefit scores and costs were then used to determine a benefit-cost ratio for each 
evaluated alternative. Table 6 summarizes the benefit scores, 50-year PW costs, and benefit-
cost ratios for the three alternatives at the four levels of control. 

Table 6 – Summary of Benefits and Costs 
Alternative Benefit Score 50-year PW Cost* 

(Million) Benefit-Cost Ratio 

Alternative 1-1 3.32 $121.2 2.09 

Alternative 2-1 2.59 $76.4 2.59 

Alternative 3-1 2.91 $91.6 2.43 

Alternative 1-2 3.32 $174.6 1.58 

Alternative 2-2 2.85 $82.9 2.85 

Alternative 3-2 2.91 $125.1 1.93 

Alternative 1-3 3.32 $261.6 2.56 

Alternative 2-3 2.99 $202.1 2.99 

Alternative 3-3 2.91 $241.0 2.44 

Alternative 1-4 4.07 $397.9 2.04 

Alternative 2-4 3.06 $199.3 3.06 

Alternative 3-4 2.91 $248.8 2.33 
*Calculated as total project capital cost plus the O&M 50-year PW at 6 percent. 
 
Based on the benefit-cost ratios, Alternative 2 was determined to be the preferred alternative 
at all levels of control. In summary, the recommended alternatives for each level of control 
were: 

Level 1 – Alternative 2-1: A single RTB facility located south of the MRWWTP with no 
sewer separation. 
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Level 2 – Alternative 2-2: A single RTB facility located south of the MRWWTP, and public 
separation of the industrial area in the Monroe subbasin, called Region 5. 

Level 3 – Alternative 2-3: A single RTB facility located south of the MRWWTP, public 
separation of the industrial area in the Monroe subbasin called Region 5, and 
public separation of Region 1 in Ohern subbasin. 

Level 4 – Alternative 2-4: A single RTB facility located south of the MRWWTP, public 
separation of the industrial area in the Monroe subbasin called Region 5, and 
public separation of Regions 1 and 2 in Ohern subbasin. 

Model Review TM 
The Model was developed from numerous data sources, some of which are more reliable 
than others. The OM 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 OM Basin Model Review TM (November 28, 2007), the 
results of this review are summarized and future Model refinements are suggested. 

The OM Basin Study Team reviewed the Model extensively during the CSO basin study 
phase summarized in the previous TMs. The City’s GIS database, scanned and rectified 
sewer maps, record drawings, supporting manhole survey data, and field inspections were 
used and compared to data in the Model. Various discrepancies were found and 
summarized in the OM Basin Model Review TM (November 28, 2007) along with additional 
conflicting information obtained through the OM Basin Data Gap Analysis TM (January 24, 
2007) and OM Basin Field Data Collection for Model Refinement TM (January 30, 2007). 

Implementation Plan TM 
The OM Basin Implementation Plan TM (October 5, 2007) summarizes the steps to implement 
the recommended control alternative projects within the OM basin at CL2. The OM Basin 
Team evaluated numerous in-basin alternatives for control of overflows at CSO 118 and 
CSO 119. These alternatives are summarized in the OM Basin Alternative Evaluation TM (May 
31, 2007).  

The City and PMT compiled in-basin alternatives from each basin and all cross-basin 
alternatives and evaluated the alternatives to identify watershed alternatives for the 
Substantively Complete LTCP. As a result of this 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 OM basin component of MR-311s includes four in-basin projects. These four projects are 
interconnected and need to be considered together for CSO reduction. The recommended 
project sequencing is to construct the industrial FM and LS first to remove the higher 
strength waste from the CSS. Second, the small DSs at 15th and 17th and Monroe should be 
eliminated, followed by closing the hydraulic windows connecting the north and south 
barrels. This project will convert the south barrel to a stormwater-only pipe. Third, the 
public separation of the industrial area (Region 5) should be completed, which will 
discharge stormwater flows to the south barrel. Finally, the Gilmore Avenue stormwater 
pipe, which also discharges to the south barrel, should be constructed. The individual 
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implementation plan for each of these projects is included in the Ohern/Monroe Basin 
Implementation Plan TM (October 5, 2007). 

Field Reconnaissance Summary TM 
The OM Basin Field Reconnaissance Summary TM (January 10, 2008) summarizes the review of 
existing data, the requested field work, procedures for manhole and closed circuit television 
(CCTV) inspections, and the results of the OM field investigations. Table 7 summarizes the 
manhole and diversion structure inspections for the OM Basin.  

Table 7: Summary of Manhole Inspections  

Type of Manhole Inspection  
Number of 
Manholes  

Manholes Inspected, Total 101 

Manholes Surface Inspected 49 

Manholes Confined Space Entry Inspected 52 

DSs Inspected1  5 

Other – Start of a Sewer at the Open Channel Flow from Sarpy County 
(0590070E)  1 

Total Completed Structure Inspections 107 

Manholes Not Inspected - Not Found  26 

Manhole Not Inspected – Buried 1 

Manholes Not Inspected – Could Not Open 12 

Lift Station Not Inspected - City Assistance Required 1 

DSs Not Inspected – Adequate Information Available (not in Access 
database, ManholeSurveyRev3-OM V7.mde) 2 

Manholes Not Inspected – due to site conditions (football field, railroad 
yard, or in wooded area) (not in Access database, 
ManholeSurveyRev3-OM V7.mde) 

9 

Total Not Inspected 51 

1 Two inspection reports were prepared for DS 0548041: one each for the East and West side of structure. 
Therefore the database includes six DS inspection forms for five inspected DSs. 

 
CCTV inspections were completed on approximately 3100 linear feet of 12-inch to 105-inch 
diameter sewer pipe. Field work included a sewer walk of sections of the south barrel and 
the section of the north barrel from the Monroe main diversion structure towards the 
outfall. The sewer walk was completed to confirm the locations of the hydraulic windows 
and provide a condition assessment of the south and north barrels. The field investigations 
included approximately 1,200 linear feet of CCTV and 1,800 linear feet of confined space 
inspection. The field data has been entered into InfoNet via an Access database and will be 
used to update the Model during the refinement stage. 



 

OM EXEC SUMMARY.DOC 13 
OMAHA CSO CONTROL PROGRAM 

Acronym/Term  Definition 
BAP Basin Advisory Panel 

CBP Community Basin Panel  

CCTV Closed Circuit Television 

City City of Omaha 

CSO Combined Sewer Overflow 

CSS Combined Sewer System 

DS Diversion Structure 

DWF Dry Weather Flow 

FEMA Federal Emergency Management Agency 

GIS Geographic Information System 

HRT High Rate Treatment 

LS Lift Station 

LTCP Long Term Control Plan 

MG Million Gallons 

Model InfoWorks Model 

MRWWTP Missouri River Wastewater Treatment Plant 

OM Ohern/Monroe 

O&M Operation and Maintenance 

PMT Program Management Team 

PW Present Worth 

RN/RNC/RNCL Sewer Separation Project 

RTB Retention Treatment Basins 

TM Technical Memorandum 

WWF Wet Weather Flow 

 



 

 

Attachment 1 

Ohern/Monroe Basin Schematic TM 

Ohern/Monroe Basin Data Gap Analysis TM 

Ohern/Monroe Basin Data Gap Analysis Supplement TM 

Ohern/Monroe Basin Field Data Collection Plan for Model Refinement TM 

Ohern/Monroe Basin Flow Monitoring and Water Quality Sampling TM 

Ohern/Monroe Basin Baseline Improvements TM 

Ohern/Monroe Basin Technology Screening TM 

Ohern/Monroe Basin Sewer Backup and Street Flooding Existing Conditions TM 

Ohern/Monroe Basin Fundamental Projects TM 

Ohern/Monroe Basin Alternatives Evaluation TM 

Ohern/Monroe Basin Alternative Evaluation Addendum 

Ohern/Monroe Basin Field Reconnaissance Summary TM 

Ohern/Monroe Basin Model Review TM 

Ohern/Monroe Basin Implementation Plan TM 
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T E C H N I C A L  M E M O R A N D U M  O M A H A  C S O  C O N T R O L  P R O G R A M  
 
Ohern/Monroe Basin Narrative 
TO: Tom Heinemann, Program Manager, CH2M Hill 

Wayne Miller, Basin Consultant Manager, CH2M Hill 

FROM: Patrick O’Neill, Project Manager 

DATE: November 17, 2006 

 

Purpose 
The basin schematic, map and narrative are provided as specified in Protocol No. 3. This 
submittal is to demonstrate the BC understanding of the Ohern/Monroe Basin. This 
narrative accompanies the enclosed basin schematics and basin map. The narrative includes 
a general description of the basin, surface flow patterns, CSO outfalls, CSO diversion 
structures, hydraulic relief structures, grit structure, cross connection, lift stations and sewer 
system. 

Basin Schematic  
The basin schematic depicts the general features of the Ohern/Monroe Basin. The basin 
schematics are attached as Attachment 2 to this narrative. Arrows indicate the general flow 
pattern of the sewers. WWF is diverted to the permitted CSO outfalls by multiple upstream 
diversion structures. The diversion structures, hydraulic windows, pumps, DWF and WWF 
are shown in more detail in Attachment 2 - Figures 1-8 of Ohern/Monroe Basin Schematic 
Details. The Ohern/Monroe Basin is delineated in red. The basin schematic provided in 
Attachment 2 is provided in three sections, labeled North Section, Mid Section, and South 
Section.  

The Ohern/Monroe basin schematic includes the following subcatchment information from 
the IW model: 

1. Subcatchment ID  
2. Node number where the subcatchment flow is loaded into the IW model.  
3. Total area of the subcatchment 
4. Contributing area used in the IW model. For the combined Ohern/Monroe Basin, the IW 

model assumes 50 percent of the total area contributes to WWF. 
5. Arrow pointing to the load node used in IW model 
 
The schematic is discussed in more detail in the remaining narrative.  

Basin Map 
The basin map is provided to supplement the basin schematic and is attached as Attachment 
3 to this narrative. The larger basin map shows most of the system features shown on the 
basin schematic as well as other key features such as parks, ponds, streets, and key basin 
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features. Some key features denoted on the basin map include the location of the old Paunch 
Plant, open surface streams that enter the system, Omaha South High School Football 
Stadium, and the inter-basin connection between the Ohern and Monroe basins. The basin 
map also shows sewer conduits beyond the modeled system and overland flow paths. 

Ohern/Monroe Basin Delineation 
The Ohern and Monroe basins are hydraulically connected; therefore they are combined in 
the CSO LTCP. The Ohern/Monroe study area is bounded by the Missouri River on the east 
to between 38th to 42nd on the west, Center Street on the north and Harrison Street (which is 
the county line between Douglas and Sarpy Counties) on the south. L Street roughly divides 
the basins with Ohern on the north and Monroe on the south. The basin limits from the IW 
model are shown in red on the basin schematic. The study area is irregularly shaped, as seen 
on the basin schematic and basin map. The surface drainage also includes an area within 
Sarpy County to the south. Drainage from Sarpy County enters Douglas County as open 
surface flow and enters the combined system at Harrison and Gilmore as noted on the basin 
map.  

The combined sewer system is very complex with numerous appurtenances including 
diversion structures, grit structures, weirs, variable sluice gates, orifices, pump stations, and 
hydraulic relief windows. In addition, several pipes are more than 50 feet below grade with 
some diversion structures along Monroe Street diverting WWF to over 80 feet below grade. 

The Ohern/Monroe Basin is a mixture of commercial, industrial, and residential land uses. 
The basin is mostly developed with predominantly older neighborhoods, with some 
isolated areas of redevelopment. The area includes the JFK Expressway, Interstate 80, 
railroads, and grain elevators. The basin also includes the old stock yards and slaughter 
houses along L Street and to the south. Some packing house industry still exists within this 
area.  

Surface Flow Patterns 
The basin map includes overland flow patterns in light blue. In general, surface flow in the 
basin is from the northwest to the southeast towards the Missouri River. A drainage 
analysis was performed on the basin using the two-foot contours and GIS Spatial Analysis. 
The western portion of the basin generally flows southwest to northeast. Drainage areas 
west of South 23rd Street contribute north/south flows to the main tributary for the basin. 
Flow east of South 23rd Street and north of U Street moves west to east and outfalls at the 
Missouri River. The drainage analysis also shows that approximately 40 tributary acres of 
the Ohern/Monroe basin east of 42nd Street, south of Valley Street, and north of Dayton 
Street, flow west out of the study area.  

Surface Ponding 
Initial review of the Ohern/Monroe basin shows limited surface ponding areas. In addition, 
the steep topography typical throughout the basin reduces the available area for surface 
ponding. There is some area west of the JFK Expressway through the rail yard area that is 
less steep and may have surface ponding during WWF.  
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CSO Outfalls 
The Ohern/Monroe Basin includes three outfalls to the Missouri River as shown on the 
attachments. The outfalls are numbered 102, 118 and 119. Outfall 102 is located at the 
MRWWTP and discharges primary effluent that exceeds the capacity of downstream 
secondary treatment processes. Outfall 102 is not included in the Ohern/Monroe Basin 
Study but is part of the LTCP study. 

CSO 118 Outfall 
CSO 118, the Ohern Street Outfall, is located at the north end of the MRWWTP at IW node 
0548035F. Two parallel 12-foot by 10.5-foot boxes discharge at CSO 118. The CSO 118 
Inventory Information from May 6, 2004, stated that between the outfall and the diversion 
structure, the boxes reduce in size to two parallel 8-foot by 8.5-foot rectangular boxes. CSO 
118 serves a dual purpose: discharging MRWWTP treated effluent and WWF during 
overflow events. 

CSO 119 Outfall 
CSO 119 is the Monroe Street outfall and is located south of the MRWWTP. Upstream from 
this outfall are two parallel sewers referred to as the North Barrel and South Barrel. There is 
conflicting information on the size of the parallel sewers. IW data indicates these are each 
96-inch circular pipes. Basin Details Draft Meeting Summary Revision 2 from CH2M HILL 
indicated these were twin 90-inch pipes. Inventory Information from April 10, 2006, 
indicated the North Barrel was 96 inches and the South Barrel was 132 inches, which is how 
City staff referred to these sewers during field investigation on September 21, 2006. Further 
review and clarification will be required to confirm the correct pipe dimensions. This is 
addressed further in the Data Gap Analysis TM. 

During dry weather, the North Barrel flows into the Monroe Street Lift Station, which is 
located south of the MRWWTP. The North Barrel overflows to Outfall 119 during wet 
weather. The diversion structure is located on the west side of the railroad tracks near the 
Monroe Street Lift Station. The North Barrel is very deep with manholes from 70 to almost 
100 feet deep. 

The South Barrel discharges directly to the Missouri River. The South Barrel primarily 
conveys stormwater and is normally dry. During wet weather events, two hydraulic relief 
connections, or hydraulic windows, upstream in the combined system divert excess WWF 
from the North Barrel to the South Barrel. Diversion structures at 17th and Monroe Street 
and 15th and Monroe Street also divert WWF into the South Barrel. At 13th and Monroe 
Street, the South Barrel is approximately 150 feet below the surface.  

CSO Diversions 
Diversion structures in the Ohern/Monroe Basin are denoted as figures on the 
Ohern/Monroe Basin Schematic and shown in more detail on the Ohern/Monroe Basin 
Schematic Details. Attachment 2 – Figures 1 through Figure 6 schematically represent the 
diversion structures upstream of CSO 119. The two hydraulic windows are constructed to 
divert excessive WWF from the North Barrel to the South Barrel. The remaining structures 
are constructed to divert DWF to the North Barrel and WWF from the North to the South 
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Barrel. Attachment 2 – Figure 7 represents the diversion structures upstream of CSO 118. 
Attachment 2 – Figure 8 is the Monroe Street Lift Station that pumps DWF and some WWF 
from the North Barrel to the MRWWTP. 

Each diversion structure is unique. Some structures have a sluice gate and weir, some use an 
orifice to control the maximum DWF to downstream sewers, others use varying invert 
elevations to provide a flow split between the DWF and WWF, and the hydraulic windows 
use high openings in the common wall between the North and South Barrel to provide 
hydraulic relief of the North Barrel during excessive flows. Attachment 1 - Tables 2 and 3 
summarize the known information for each diversion structure. The information below is 
compiled from numerous sources: field investigation on September 21, 2006; interview with 
Jim Theiler on September 22, 2006; diversion structure sketches completed May 2004 and 
April 2006; and the IW model.  

CSO 119 Diversion Structures 
Monroe Street Diversion Structure 
The first diversion structure upstream of CSO 119 at 10th and Monroe Street is the Monroe 
Street Diversion Structure. This structure diverts DWF and some WWF to the Monroe Street 
Lift Station. The diversion structure, shown schematically in Attachment 2 – Figure 1, 
includes two sluice gates on parallel 42-inch barrels to the Monroe Street Lift Station. 
According to Mike Arends in June 2004, one sluice gate is permanently closed and the other 
is fixed at 26 percent open. Excess WWF overtops the 22.5 foot long weir with crest 3.5 feet 
from the chamber invert at CSO 119 outfall. 

15th Street Diversion Structure 
The 15th Street and Monroe Diversion Structure, as shown in Attachment 2 – Figure 2, is 
located on the South Barrel. This structure diverts local DWF south through a 10-inch sewer. 
WWF overtops a weir and then drops to the South Barrel which flows east and discharges at 
CSO 119. The 21-inch WWF sewer flows west over the top of the South Barrel. 

17th Street Diversion Structures 
The 17th Street and Monroe Diversion Structures are shown in Attachment 2 – Figure 3. The 
figure includes two separate, but interconnected, diversion structures as detailed below. 

1. The farthest south structure (ID 0551001) is located in the east sidewalk of 17th Street just 
south of Monroe Street. The manhole is on a 36-inch combined sewer carrying flow from 
the local area. The structure consists of a DWF poured invert with an overflow weir for 
WWF to the South Barrel.  

2. The second structure is located at 17th Street just south of Monroe Street (ID 0551020). 
This is a large complex structure with multiple levels. The diversion structure sketch by 
Mogensen, dated April 10, 2006, provides a good visual representation. An 8-inch DWF 
pipe and a 24-inch combined pipe flow into the south of the structure. The 8-inch pipe 
enters a high trough and flows out to the North Barrel. If the HGL in the 8-inch pipe 
exceeds an elevation of 1041.64 feet, a portion of the flow is diverted to the South Barrel. 
The 24-inch combined flow enters from the south and lower flows are directed to the 8-
inch out to the North Barrel. Higher flows overtop the weir and discharge into the South 
Barrel. A third 8-inch overflow pipe also discharges to the South Barrel.  
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Hydraulic Windows 
Two hydraulic relief structures, called “windows” by City staff, are shown in Attachment 2 
– Figures 4 and 5. These windows provide hydraulic relief from the North Barrel to the 
South Barrel during excessive flows. Information on the windows was collected from the 
Railroad construction plans, Project Number F-75-2 (103), Sheets 5C and 6C.  

Along Railroad Avenue between Jefferson and Washington Streets, the North and South 
Barrels are 11-foot by 11-foot RCBs with a common three foot thick center wall. A hydraulic 
connection is provided between these boxes with two 5 feet wide by 2.5 feet high overflow 
openings elevated 7.5 feet from the RCBs’ inverts. The window is between two points that 
are not in the City’s GIS, designated blank072 and blank073 in the model, near connection 
0570108G on the North Barrel. The structure is modeled in IW as two sluice gates as shown 
in Attachment 2 – Figure 4.  

The second window, shown in Attachment 2 – Figure 5, is located west of JFK Expressway 
at Y Street (ID 0569076) and is similar to the window in Attachment 2 – Figure 4. The 
connection is three windows that are 3 feet wide by 2 feet 10 inch high openings elevated 7 
feet 2 inches from the RCBs’ inverts. Hydraulic relief of the North Barrel to the South Barrel 
is provided at this window. The structure is modeled in IW as three sluice gates as shown in 
Attachment 2 – Figure 5.  

A test IW model simulation found that during a 2-year, 24-hour storm event there is no flow 
through the hydraulic windows. 

27th and Q Street Diversion Structure  
The manhole located at 27th Street and Q Street is the farthest upstream diversion structure 
in the Monroe Basin (ID 0586021). As shown on Attachment 2 – Figure 6, diversion is 
accomplished by different invert elevations on the effluent pipes. DWF is conveyed through 
an 8-inch discharge pipe with invert elevation 0.4 feet lower than the WWF 30-inch pipe. 
The flows rejoin at a point slightly northeast of the intersection of Edward Babe Gomez 
Avenue and South 25th Street, upstream of the beginning of the North and South Barrels.  

CSO 118 Diversion Structure 
The Ohern Diversion Structure, Attachment 2 – Figure 7, is located upstream from CSO 118 
and consists of two diversion structures. The northern structure (ID 0548041) diverts DWF 
to the southern diversion structure through a 1.13 foot diameter orifice to an 18-inch dry 
weather outlet pipe. WWF flows over a weir with a crest 0.59 feet above the orifice invert. 
The southern diversion structure (ID 0548042) is the primary diversion structure and is on 
the main 13-foot trunk sewer carrying combined flow from the Ohern Basin. DWF is 
diverted to the 42-inch outlet pipe through a variable sluice gate. The DWF goes through the 
grit chamber and then to the MRWWTP through the In-Plant Lift Station. WWF overtops a 
fixed weir and flows to Outfall 118.  

Interconnection: Ohern Basin to Monroe Basin 
The two basins are hydraulically connected at manhole 0584014, located near J Street and 
28th Street. The Ohern Basin combined sewer system flows to CSO 118 and the Monroe Basin 
flows to CSO 119. At manhole 0584014, the 48-inch pipe to CSO 118 is at elevation 1101.7 ft 
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based on a field check. A 24-inch pipe flows south to CSO 119 at an invert elevation of 
1102.02 ft from the quarter section maps. This is an interconnection between the two 
drainage basins.  

Lift Stations 
Three main lift stations, the Monroe Street Lift Station, the In-Plant Lift Station, and the 
MRWWTP Transfer Lift Station, are located within the study area. One additional small lift 
station that is located upstream from Ohern Street Diversion Structure is installed to 
alleviate local backup issues.  

The Monroe Street Lift Station is located downstream from the Monroe Street DS, as shown 
on Attachment 2 – Figure 8. This station pumps DWF and WWF from the North Barrel to 
the South Inlet of the MRWWTP. In IW, the station is modeled with one electric and four 
gas pumps. The In-Plant Lift Station pumps DWF from the primary Ohern Street diversion 
and a small local area to the South Inlet of the MRWWTP. The Transfer Lift Station pumps 
primary effluent to secondary treatment and is part of the MRWWTP. The In-Plant Lift 
Station and Transfer Lift Station are not considered part of the Ohern/Monroe Basin.  

Grit Structure 
Downstream of the Ohern Diversion Structure on the 42-inch DWF pipe to the MRWWTP is 
a large grit chamber. The IW model includes the base area of the grit chamber (ID 0548043) 
as 330 square feet with 30 feet of vertical storage. A crane is installed for grit removal. This is 
the only grit structure identified within the study area.  

Major Trunk Sewers 
The Ohern/Monroe basin has combined sewers with some areas of partial separation. The 
combined sewers are shown on the basin schematic and basin map with dark green lines. 
The Ohern Basin has a 90-inch trunk sewer from Wright Street flowing south. The sewer 
increases in size to a 12-ft diameter sewer at L Street and 26th Street where it turns east to the 
Ohern Street Diversion Structure. The trunk sewer is 13-ft diameter when it reaches the 
diversion structure.  

The Monroe Basin below L Street has two main north/south trunk sewers on each side of 
the railroad. The sewers flow into the North Barrel, with diversion structures providing 
WWF diversion to the South Barrel. The South Barrel conveys primarily storm water. Two 
hydraulic relief structures, called windows by city staff, provide hydraulic relief of the 
North Barrel during high flows to the South Barrel. As previously discussed, conflicting 
information exists about the exact size of the North and South Barrels.  Based on available 
information, the North Barrel and South Barrel are believed to be 96 inches and 132 inches in 
diameter, respectively. Field data collection will be needed to confirm the barrel sizes. 

The major trunk sewers, including sewers 24 inches and larger, are also included in the IW 
model and shown on the basin schematics and basin map. In addition, the Basin Map 
includes additional sewers down to less than 8 inches in diameter.  
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Projects 
The following combined sewer renovation projects provide partial separation for local areas 
with the flows returned to the combined system: RNC projects 5556, 5736, 5429, 5481, 
5279, 5907, 5841, 5549 and 5550.  

RNC projects completed in the southwest portion of the basin have changed the location of 
stormwater inputs to the system. RNC 5027 constructed an 84 to 120-inch storm pipe to the 
upstream hydraulic window of the South Barrel, connecting to ID 0569104 in Attachment – 
Figure 5. This project receives stormwater flow from RNC projects 5326, 5685 and 4996. 
These projects are not only local relief, but the storm flows discharge into the South Barrel. 
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Acronyms 

BC Basin Consultant 

BR Broad Crested 

City City of Omaha 

CSO Combined Sewer Overflow 

DS Diversion Structure(s) 

DWF Dry Weather Flow 

IW InfoWorks 

JFK John F. Kennedy 

LTCP Long Term Control Plan 

MRWWTP Monroe Wastewater Treatment Plant 

RCB Reinforced Concrete Box 

TM Technical Memorandum 

WWF Wet Weather Flow 

 



 

 

Attachment 1 – Summary Tables 

 

 



 

 

Table 1: CSO Outfalls in the Ohern/Monroe Basin 
Number Name Location GIS ID Outfall Pipe Comment 
CSO 102 MRWWTP Primary 

Effluent Outfall 
MRWWTP 0549012F 10-ft RCB Not in BC’s project 

CSO 118 Ohern Street 
Outfall 

North end of 
MRWWTP 

0548035F Two 12-ft by 
10.5-ft Boxes 

MRWWTP Effluent 
Outfall and CSO 
outfall 

CSO 119 Monroe Street 
Outfall 

South of the 
MRWWTP 

0551036F – 
South Barrel 
0551037F – 
North Barrel 

North Barrel 96-
inch Circular 
Pipe 
South Barrel 
132-inch 
Circular Pipe.  
Sizes from DS 
Sketch, 4/10/06 

Conflicting 
information on size 
of North and South 
Barrel. IW model 
input 96” for both.  

 
Table 2: CSO 119/Monroe Diversion Structures Summary  
Item DS 

Figure 1 
DS 

Figure 2 
South DS 
Figure 3 

North DS 
Figure 3 

South 
Hydraulic 
Window 
Figure 4 

North 
Hydraulic 
Window 
Figure 5 

DS  
Figure 6 

Name 
and/or 
Location 

Monroe 
Street DS, 
Monroe and 
10th Street 

Monroe 
and 15th 
Street 

Monroe and 
17th Street 

Monroe and 
17th Street 

Railroad 
Ave. 
between 
Jefferson 
and 
Washington 

West of JFK 
and Y 
Street  

27th Street 
and Q Street 

General 
Description 

DS with 
sluice gate 
and weir 

Manhole 
with 
different 
invert out 
elevations 

Manhole 
with weir to 
South 
Barrel 

DS with two 
outlet weirs 
with different 
crest 
elevations 

High “windows” in concrete 
wall between the North and 
South Barrels. Modeled as 
sluice gates. 

Manhole with 
different 
invert out 
elevations 

IW Node 
No. 

0551031 0551030 0551001 0551020 Between 
Blank 072 
and Blank 
073 

Between 
0569076 
and 
0569104 

0586021 

Sluice Gate 
Information 

0551031.1 
Invert 
970.73 ft 
Width 3.5 ft 
Open 0.91 
ft (26%) 

None None 
 

None Two 5-ft by 
2.5 ft 
windows, 
7.5 feet 
above invert 

Three 3-ft 
by 2 ft 10 
inch 
windows, 7 
feet 2 
inches 
above invert 

None 

Sluice Gate 
Information 

0551031.2 
Invert 
970.73 ft 
Width 3.5 ft 
Open 0 ft 
(closed) 

None None None   None 

DWF pipe 
out 

2 – 42-inch, 
but one is 
not used 
due to 
closed 
sluice gate 

10-inch  
Invert out 
1094.54 ft 

8-inch  
Invert out 
1041.79 ft 
To North 
Barrel 

8-inch (out of 
node 
0551020W2) 
to North 
Barrel 
1040.27 ft 
invert out 

  8-inch to 
North Barrel 
Invert out 
1095.74 ft 
(assumed) 
 

        



 

 

Table 2 Continued 
Item DS 

Figure 1 
DS 

Figure 2 
South DS 
Figure 3 

North DS 
Figure 3 

South 
Hydraulic 
Window 
Figure 4 

North 
Hydraulic 
Window 
Figure 5 

DS  
Figure 6 

Weir 
Information 

BR Weir 
Crest 974 ft 
Width 22.5 
feet 

One was 
added in 
2006; 
details 
from PMT 
are 
forthcomin
g 

BR Weir 
Crest 
1047.73 ft 
Width 2.4 ft 
Length 0.75 
ft 
ID 
0551001.2 

DWF BR 
Weir  
Crest 
1050.85 ft 
Width 7 ft  
Length 0.5 ft 
ID 0551020.4 

  None 

Weir 
Information 

   WWF BR 
Weir  
Crest 
1067.64 ft 
Width 2 ft  
Length 0.5 ft 
ID 0551020.3 

  None 

WWF 
pipe(s) out 

8-ft 
diameter 
(North 
Barrel) 

21-inch  
Invert out 
1095.32 ft 
To South 
Barrel 

36-inch to 
South 
Barrel 

24-inch 
Invert out 
1046.77 ft  
To South 
Barrel 
8” WWF 
overflow 
Invert out 
1040.52 ft 

  30-inch to 
South Barrel 
Invert out 
1096.16 ft 
(interpolated) 

 
Table 3: CSO 118/Ohern Diversion Structures and Grit Structure Summary  
Item South DS  

Figure 8  
North DS  
Figure 8 

Grit Structure  

Name and/or Location Ohern Street DS Ohern Street DS Downstream on 42-inch DWF 
Ohern DS 

General Description Diversion 
structure with weir 
to CSO 118 and 
sluice to 
MRWWTP 

Diversion structure with 
weir to CSO 118 and fixed 
orifice to South DS 

Grit chamber  

IW Node No. 0548042 0548041 0548043 
Sluice Gate Information VS Gate 

0548042.3 
Invert 965.05 ft 
Width 3.5 ft 
Open 3.5 ft 
Regulator  

ORIFICE 
0548041.2 
Invert 975.5 ft 
Dia. 1.13 ft 
 

None 

DWF pipe out 42-in to 
MRWWTP 

18-inch to South DS 42-inch to MRWWTP 

Weir Information BR Weir 
Crest 972.9 ft 
Width 12.12 ft 
Length 0.67 ft 
0548042.1 

Weir 
Crest 976.09 ft 
Width 2.57 ft 
Roof 3 ft 
0548041.1 

None 

WWF pipe out 13 ft to CSO 118 42-in to CSO 118 None 
Grit Information None None Ground 987.28 ft 

Area 330 sq ft 
Chamber invert 955.55 ft 

  



 

 

Attachment 2 – Basin Schematic 

 




